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THE EG Nh Boke. 


On June Ist the Home-oftice issued the official statistics 
of the persons employed ; output ; and accidents at mines 
and quarries in the United Kingdom. The total produc- 
tion of coal last year amounted to 267,830,962 tons, which 
is an increase of 16,763,334 tons over that of the previous 
year. The total number of persons employed at the 
mines of the United Kingdom was 972,220. More inte- 
resting than the statistics of production and of persons 
employed are those relating to death rates from acci- 
dents. The death-rate of underground workers in the 
collieries was 1.46 per 1000 employed, as compared with 
1.42 in 1906, and the death-rate of the surface workers 
was 0.78 per 1000, as in the previous year. The death- 
rate of the underground and surface workers as a whole 
was 1.32 per 1000. Whilst it is to be deplored that the 
serious mining catastrophes recorded last year have re- 
sulted in an increase in the death-rate from 1.29 in 1906 
to 1.82 in 1907, the freedom from accidents is greater in 
the collieries of the United Kingdom than in those of 
other countries, except Austria and Belgium. According 
to the latest available figures the death-rate from colliery 
accidents in 1906 was 1.34 in the British Empire, 1.28 
in Austria, 1.19 in Belgium, 7.17 in l'rance—where the 
high death-rate is to be ascribed to the terrible explosion 
at the Courriéres mine—1.88 in Germany, and 3.21 in 
the United States. A curious feature of the accident 
statistics is the comparatively insignificant number of 
deaths caused by fire-damp explosions. Of the total 
death-rate of 1.32 per 1000 from accidents, only 0.06 per 
1000 is to be attributed to tire-damp explosions. 


Wirth the opening of the Rotherhithe Tunnel on 
Friday, June 12th, by the Prince of Wales, an important 
addition to the traffic facilities of London was effected 
which doubtless will prove to be of particular value in 
affording more direct access to the docks in the vicinity. 
Until then traffic desiring to cross the river at Rother- 
hithe had to use either the Blackwall Tunnel or the 
Tower Bridge, which necessitated a detour of several 
miles. This tunnel and the Aldwych subway form two 
new thoroughfares, giving access between the north and 
south sides of London, which have been opened since 
the stupendous labours of the Royal Commission on 
London Traftic were concluded some two years ago. It 
will be remembered that the provision of additional 
facilities between these points formed one of the principal 
recommendations of that Commission, and although the 
London County Council is to be congratulated on the 
success with which these two improvements have been 
effected, it cannot be denied that the conditions of 
London traftic, if possible, become more chaotic daily. 
In almost every direction where there is a more or less 
regular flow of traffic, there is unprofitable competition 
for the business, both on the part of municipal and 
private enterprise, while in the less frequented districts 
means of transport are either almost totally lacking, or 
are circuitous and inadequate. Probably in no other 
industry is the absence of co-ordination and regulation 
so conspicuous; and, since the actual formation of an 
independent and impartial body to govern London 
traflic, so strenuously urged by the traffic Commis- 


sion, has not up to the present been deemed necessary, | 


the matter would appear to be as helpless as it is 
grotesque. It has been stated that only a small per- 
centage of pedestrians make use of the subways already 
provided in London, but as this means of crossing streets 
is one to which the public has to be educated, it would be 
instructive to know whether or not the subways are 
growing in popularity. 


other points where such facilities would be welcomed. 








of two highway bridges at a total cost of about £300,000. 
These bridges are the Westminster-avenue Bridge and 
Granville-street Bridge, both over False Creek, and con- 
nect the northern part of the city with the southern. 
The steel work was awarded to the Dominion Bridge 
Company of Montreal, and is probably the largest 
individual contract for bridge steel work ever under- 
taken in Canada. The Westminster-avenue Bridge 
will be 650ft. overall, of which earth fills, rock protected, 
will cover 360ft. The steel work of it is to consist of 
two 80ft. approach spans and one 130ft. bascule span. 
It is designed to have a 40ft.roadway. The substructure 
will be of crib caissons founded on the rock, and topped 
with concrete shafts 20ft. high. The Granville-street 
Bridge is to have a width of 55ft., and will be about 
3100ft. long. The floor is placed at 40ft. above high 
water. The reconstructed bridge will be made up of 
about 400ft. of earth fill, 260ft. of the present trestle, 
2160ft. of plate girder trestle work, and a draw span of 
266ft. 6in. For the draw span the piers will go down to 
the solid rock, while for the trestle portion piles are to be 
driven to the rock and topped with concrete below the 
level of low water. Transversely of the bridge the piers 
will be at 24ft. centres. The wearing surface of the 
floors will be an Australian hard wood. Both structures 
will accommodate electric railway as well as highway 
traffic. 


A MEMORIAL to James Watt, which has been fittingly 
erected on the site of his birthplace at Greenock was 
opened on the Ist of last month by Dr. Andrew Carnegie, 
who, it may be added, had contributed largely to the 
necessary fund. Unlike many memorials of a similar 
nature, this is to serve a useful as well as an ornamental 
purpose. It is a two-storey building, and it comprises 
two very fairly large class-rooms, which are to be utilised 
for the teaching of navigation and marine engineering. 
For this purpose a number of presentations have been 


made, including models of ships, engines, &c., and there is | 


also a well equipped library containing books chosen as 
being suitable for the subjects which will be taught. It 
is hard to think of a more appropriate form to be given to 
& monument to a man like Watt, who was by nature 


Quebec and Ontario to Chicago, upon which fifteen million 
dollars have been expended, the company feels that it can 

| now provide a service that for speed and comfort cannot 
be excelled. This contest, if it may be called a contest, 
does not of course, partake of the nature of a rate war. 
It is war, but merely one of the diversions which try the 
mettle of railway managers and contribute to the excite- 
ment of railway life. 


Tue annual visitation of the Royal Observatory at 
Greenwich by the Board of Visitors took place on 
June 3rd, and the report of the Astronomer-Royal was 
then read. It is not to be wondered at that considerable 
stress should have been laid upon the discovery of a new 
satellite of Jupiter; and it is indeed an excellent per- 
formance—how excellent only those who have seen the 
negatives on which the discovery was made can know. 
The satellite is so small that it only leaves the minutest 
of impressions on the photographic plates, and it is very 
far removed from the planet itself. Yet the clever 
experts at the Observatory have singled it out from a 
mass of stars and given it its place as the eighth moon of 
Jupiter. The Report, after dealing with various other 
work carried out at the Observatory, proceeds to discuss 
the question of the Tramway Generating Station of the 
London County Council.. We learn that the danger 
which threatened the Observatory from the working of 
this station has been to a large extent averted by the 
action of the County Council in accepting as a basis of a 
working agreement for two years the recommendations 
of the Special Committee. Apparently, as the station is 
| at present working the vibration is not detrimental, 
though the heated gases from the chimneys interfere 
with the meridian observations of some of the north 
stars, and “a reduction in their—the chimneys —height, 
as suggested by the Committee, is very desirable.” It 
was the greatest pity that the Observatory authorities 
did not take steps in the matter of the generating station 
till it was too late. We can only imagine that their 
thoughts were too much engrossed with the sky for them 
to take any notice of such a mundane thing as a power 
supply plant. 


retiring, disliking all outward show, and who was, 


moreover, an indefatigable worker. 
the propounders of the scheme and those who have so 
generously contributed to the endowment funds. 


Tue daily Press of Canada is commenting freely on the | 
competition which will doubtless soon become keen | 


between the Grand Trunk and the Canadian Pacific Rail- 
way for the great western traffic. The work of providing 


electric power, and, incidentally, electric light, in the | 


St. Clair Tunnel has now been completed. The 
powerful electric locomotives now in use handle 30 
per cent. more in tonnage each trip, and handle it 


at 30 per cent. greater speed than the old engines. | 


In view of the fact that on the 14th instant the 


Grand Trunk will open a new route from Eastern to | 
Western Canada vid Chicago, this announcement will be | 
as interesting to the travelling public as it is gratifying to | 
The improvements made | 
on the Grand Trunk system within the last decade are | 
many and varied, but if one piece of good work might be | 
singled out from among the many, perhaps the electrifi- | 
cation of the St. Clair Tunnel would be considered the | 


the Grand Trunk management. 


crowning achievement of them all. This new effort of 


the Grand Trunk to secure 


clear-cut competition between Canada’s two giant rail- 
ways for this business. The work of building the Grand 


Trunk Pacific up to the standard set by the builders will 
| necessarily occupy some time, but the Grand Trunk 


management evidently do not propose to await the com- 


We congratulate | 


its share of the traffic | 
between the eastern and the western provinces brings | 


P “1 | into active and energetic operation the first real, keen, 
If investigation should show that 


they are increasing in favour, surely there are numerous | 


CONSIDERABLE progress has been made during the last 
few months with the extension of the Berlin Elevated and 
Underground Railway. The last station opened was 

| Reichskanzlerplatz, which borders on the Grunewald, a 
| wood on the west outskirts of the city. A new branch 
of this railway, extending beneath one of the busiest 
parts of the town from Potsdamerplatz to the Spittel- 
| markt, is nearing completion, and will probably be opened 
| by September next. During June it was decided to con- 
struct another branch line leading from Wittenbergplatz 
|to Wilmersdorf. All these measures are, however, not 
sufficient to meet the needs of Berlin. It has long been 
pointed out that the tram traffic through the main artery 
of the city, the Leipzigerstrasse, must be transferred from 
the street surface to a tunnel beneath the roadway, or 
diverted into other channels. The Kaiser has also fre- 
quently expressed the desire that the tramways with 
their overhead wires should be removed from the road 
surface at the Brandenburg Gate of Unter den Linden, 
the magnificent broad road which forms the main 
approach to the Imperial Castle. The lines which cross 
Unter den Linden at the Royal Opera House his Majesty 
also desires to see laid underground. For the execution 
of these designs projects have been put forward by the 
Great Berlin Tramway Company—Grosse Berliner 
Strassenbahn Gesellschaft—which the responsible govern- 
ing body appeared inclined to accept, but to which the 
| Berlin Council is strongly opposed, the latter giving the 
| preference to other schemes which have been prepared 
| by Privy Councillor Krause. The controversy between 
the Council and the tramway company led to a dead- 
| lock, and culminated in the Burgomaster of Berlin sub- 


Two important bridge contracts were placed during the | pletion of the western line before getting its share of the | mitting the whole matter to the Kaiser’s judgment. As 
month by the city of Vancouver for the reconstruction | business of the West. With its splendid double track from | a result of the audience granted by the Kaiser in the 





THE. ENGINEER 


Juty 3, 1908 








middle of the month the deadlock which stopped the 
progress of any new tramway scheme appears to be 
removed, and most probably a modification of Herr 
Krause’s projects, which provides for tramway tunnels 
beneath the roadway at Brandenburg Gate, a tunnel 
beneath Unter den Linden at the Royal Opera House, 
and a tunnel throughout the length of Leipzigerstrasse, 
supplemented by the making of new streets by removing 
certain buildings, will be executed by the Berlin Muni- 
cipality, which will then allow the tramway company the 
use of the new lines for the payment of an adequate 
rental. 


NIAGARA power and its distribution played animportant 
part in the Ontario provincial elections held on June 9th, 
when the Government was sustained by an overwhelming 
majority. On coming into power in 1904 the Premier of 
the province appointed a Hydro-Electric Commission for 
the purpose of ensuring to those municipalities which are 
within reach of Niagara electrically the necessary supply of 
electric energy at a proper rental from the companies en- 
joying franchises from the Government for the develop- 
mentof power at Niagara Falls. Between the years 1900 and 
1906 three companies had established plants for the pro- 
duction and transmission of electric current, aggregating 
400,000 horse-power, all operating under charters granted 
by the Ontario Government. The new Cabinet, appre- 
ciating the advantage to the province at large that would 
follow from the universal application of electricity for 
manufacturing and lighting in the cities, towns, and 
villages of the district, made this question one of con- 
siderable study during their four years of office, and they 
adopted it as one of the strong planks of their platform 
in the recent election. Their method of handling the 
power matter was as follows:—They appointed a Hydro- 
Electric Commission, consisting of three members of the 
provincial Parliament, to take charge of the whole ques- 
tion. This Commission asked for bids for the supply of 
current from the Niagara power companies, delivered at 
12,000 volts at Niagara. They accepted the lowest 
tender for 30,000 horse-power, 12,000 volts, 24 hours per 
day, 365 days per year, at 9°00 dols. per horse-power. 
Having acquired this, the Commission stood prepared to 
furnish the energy in any required amount to municipali- 
ties arranging for it. The Commission controls its own 
sub-station at Niagara and the sub-station at each of the 
distributing points, as well as the transmission lines 
between. The municipality takes the current at the local 
sub-station, at which point the responsibility of the Com- 
mission ceases. For the current so furnished the 
municipality pays the Commission a rate fixed by the 
latter, which rate is intended to be the actual cost of the 
current at the point of delivery. In this way the Com- 
mission stands as a distributor of power ensuring to 
municipalities within reach a permanent supply at the 
lowest rate. 


In December, 1906, a Bill was passed giving the Board 
of Trade powers to take a census of production of the 
United Kingdom at such intervals as it might deem 
expedient. The Board established a census office, ob- 
tained the assistance of a small committee, and set to 
work on the drafting of schedules which the manufacturer 
is called upon to fill up or suffer the consequences. Three 
of the schedules have been issued during the last week or 
two—one to engineers, another to shipbuilders, and the 
last to electrical engineers. They are all much the same, 
and they all ask for information which some recipients— 
a few—will give willingly, some will be quite unable to 
give without revising their whole system of bookkeeping, 
and some will refuse to give because they consider it 
confidential. Other countries have made censuses of 
production, and, no doubt, there is something to be said 
in their favour; it is possible to conceive circumstances 
where the information they render is valuable as well as 
interesting, but we are not surprised that a good many 
manufacturers resent an inquisitorial investigation into 
their affairs which will cost them much trouble, time, and 
money. When the country knows that the census is 
likely to cost a hundred thousand pounds or so every time 
it is made it will probably ask if the statistics can be used 
for the improvement of trade, and, if not, the intervals 
between censuses are likely to increase. For ourselves, 
we are unable to see how trustworthy returns are to be 
wrung out of unwilling manufacturers. 


June 8rd the Holland-America Liner Rotterdam 
left Belfast, where she has been built by Messrs. Harland 
and Wolff. The Rotterdam is the largest vessel com- 
pleted this year. She is 677ft. long, 98ft. wide, and 56ft. 
deep, her gross registered tonnage being 25,000 tons and 
her displacement over 35,000 tons. This approaches 
within 38000 tons the displacement of the huge 
Cunarders Lusitania and Mauretania, but the two latter 
if loaded to the same depth as the Rotterdam would have 
a considerably greater displacement than the 38,000 tons 


ON 





which, roughly speaking, is generally allotted to them. 
Now-a-days we are becoming so used to enormous steam- 
ships that anything smaller than the largest seems quite 
commonplace, but if the dimensions of the Rotterdam are 
considered, it will be seen what a really fine vessel she 
is. The Great Eastern was before her time, but her able 
designer had seen clearly ahead. His foresight has been 
amply justified. It was his misfortune that he was half 
a century or so before his time. It would seem that even 
yet we have not reached the limit in size. Of course, 
there are factors which at present prohibit the use of 
lengths and breadths and depths exceeding certain 
figures ; but these factors are constantly being modified. 
Longer and wider docks are constantly being made and 
deeper channels dredged. Larger and larger boats will 
continue to be built as long as it is found that they will 
pay. It is, perhaps, doubtful whether extra high speeds 
will be indulged in to the same extent. High speed 
vessels are costly to run, and it becomes a question 
whether the higher speeds will allow of more trips in a 
given time, and if so, whether the larger takings will 
more than counterbalance the larger outgoings. 


ANYTHING which tends to prevent wasteful competi- 
tion on our railways should be received with satisfaction 
by all. There is no doubt whatever that some railway 
companies are forced, by reason of the fact that other 
lines serve the same centres as they do, to run many 
more trains, and to incur heavier expenses than there is 
any occasion for. Moreover, competition is so keen that 
low rates and charges are levied, wit the result that the 
trattic is unremunerative, or nearly so. Hence we welcome 
the proposed agreement between the Great Northern, the 
Great Central and the Great Eastern Companies, which 
was announced during the month. Should this agree- 
ment become an accomplished fact, the three companies 
concerned and the public will alike be benefited. The 
companies will cease running unnecessary trains, and will 
be freed from killing competition, but it is unlikely that 
the reduction in the number will be such as to 
constitute an inconvenience. The worst will be that two 
or more trains will no longer be run between the same 
places at more or less the same times. Then, too, the 
trains of the three iines will—or so we imagine—be run 
much more in connection with one another than is the 
case at present. What is more annoying than to arrive 
at a station where a change of linesis necessary, and find 
that the train has just gone? This sort of thing should 


disappear altogether, and we look forward to the time | 


when by a general all-round arrangement all the lines 
in the kingdom shall work in consonance with one 
another—or much more so than they do at present. 
We are aware that the difficulty of the matter is great, 
but we do not think it is insuperable. 


THE increasing trade on the North-East Coast calls 
for still further increased shipping facilities at the lead- 
ing ports. During the past few weeks it has been per- 
sistently rumoured that the North-Eastern Railway 
Company intends to make important additions to the 
dock and harbour improvements which are now being 
made at the Hartlepools. 
extensions include the construction of a large new 
approach to the dock at West Hartlepool, which 
at present has only a waterway to the docks through 
Hartlepoo) Harbour. Many years ago there were two 
entrances from the harbour, but one was walled up. 
According to the new scheme, a much larger entrance 
will be made at that point, which will be both wider 
and deeper than the former entrance, and capable of 
allowing the passage of vessels of large draught. The 
improvements will necessitate much dredging, for at the 
present entrance of West Hartlepool Harbour there is 
a depth of only about 10ft. at low water spring tides. 
It is proposed to increase this to from 28ft. to 30ft., 
according as the tides are neap or spring. The Harbour 
Commissioners are to be asked to help in the latter 
work. The improvements which are already being 
carried out at the Hartlepools are making very satis- 
factory progress, and when completed will greatly 
enhance the shipping facilities of that important 
northern port. 


Sir Witiiam Wuite has recently been busy belabour- 
ing the all-big-gun ship. Not long ago he criticised the 
British vessels pretty severely to an American reporter, 
giving his hearer to understand that American ships 
were better in several ways. He then took up the same 
tale on this side of the water, and the Nineteenth Century 
for June contains a long article by him which is from 
first to last an indictment of the type in general and of 
the Dreadnought in particular. The ex-chief constructor 
finds many faults with the class and the vessel, and he 
makes his points with the skill of which he is a 
recognised master. His chief charge against the Dread- 
nought is that the 4in. side armour which extends from 
the end of the thick belt sternwards is too low in the 


It is stated the contemplated | 


water. When the ship is at full load draught this armour 
is, he says, awash. All the sides above it are vulnerable 
to small shell, and water could easily get in and “lead to 
losses of buoyancy and stability, with possibly disastrous 
results to the vessel, although her armoured portions may 
remain intact.” It might be remarked on this that the 
Dreadnought is never likely to fight under the bad con- 
ditions Sir William has supposed. Only when she emerges 
from harbour is she so deep in the water, and with every 
succeeding hour the height of the armour above the water 
line increases. Only in the case of a fight in the Channel or 
the North Sea might she be at maximum draught, and 
then being near her base she would dispose of weight, if 
necessary, before fighting. As a critical study the article 
is worth reading, and we are disposed to agree with the 
author’s view that the creation of the big ship was 
unnecessary, but even Sir William White’s information 
about the “secret” ship may be at fault. 





Tue daily Press, and presumably the general public 
| as well, have at last awakened to the fact that the new 
| Patent Law is an important measure, and for the last 
| week or so we have found daily references to it in our 
| papers. This sudden awakening has been brought about 
| by the action of German manufacturers, who find the 
| gates into a fat pasture upon which they have grazed for 
| years about to be closed. For the future anyone who 
| wants the protection of the British Patent laws must 
| become a British manufacturer, and many big industries 
|in Germany have either got to sacrifice their English 
patents, sell their rights, or construct factories in this 
| country. These courses many of them have taken or are 
taking, but there is naturally a dissatisfied section who, 
| as we informed our readers as long ago as May 29th, is 
| urging the Government to adopt retaliatory measures. 
It is proposed that the law for compulsory working in 
Germany should be rigidly enforced as a countercheck to 
our similar law. That would affect this country in a very 
small measure, the export of patented goods from this 
country to Germany reaching a not very important figure, 
whilst, on the other hand, the value of enforcing the 
manufacture of German goods protected by patent within 
the United Kingdom will bring some millions of capital 
into the country, and will give a vast quantity of 
employment. An alternative proposal is that this country 
by diplomatic representation should be induced to post- 
pone the date when the new regulation comes into force 
—the end of next month—for a year. German manu- 
fscturers may rest assured that the Comptroller will 
consider any difficulties they may indicate to him. Such 
a course seems wholly unnecessary. 


THE first step towards the nationalisation of the whole 
}railway system of France was made last week. As a 
step of such importance it lacked decision, and it is no 
exaggeration to describe it as faltering. It was made 
through the medium of a bill empowering the Govern- 
ment to acquire the Chemin de Fer de ]'Ouest, which 
was only carried by the very narrow majority of three votes. 
But the result could not be described as unexpected. It 
has been obvious for many years that the Socialist 
element was determined to net this particular line, and 
| so give the State railways at once a direct connection 
with Paris and hurry up the nationalisation of all the 
railways, which must in any case take place within fifty 
One of their arguments is that the West will 





| 

| years. 
provide the Government with an experimental system on 
which it can gain experience before all the railways in 


the country come under their management. On another 
page we discuss the matter more fully, and it is sufficient 
to add here that the Parliamentary Commission reported 
against the acquisition of the line, and all the population 
served by it opposed State interference. 


One of the most tantalising problems with which 
students of mechanical flight have had to deal is the 
soaring of the albatross, the condor, and other large birds. 
This problem has now, it appears, been greatly facilitated 
by the discovery of the eminent French engineer, M. 
Marcel Desprez, who has ascertained by a series of 
laboratory tests the mechanical forces which enable 
gliding birds to remain in the air without exerting any 
force of their own. As a first experiment, M. Marcel 
Desprez fixed a small plane to a vertical standard on a 
chariot which was allowed to run down an incline on 
wheels. The plane was tipped in a contrary direction to 
the incline on which it ran. As it descended a current of 
air was directed at a slight upward angle behind, when 
the plane ran up the incline against the wind. M. 
Desprez analyses the forces at work in the following way: 
—Any force directed on a plane is met by a counter-force 
which is perpendicular to the plane. The force itself 
tends to drive the plane vertically, so that we have two 
lines, one vertical and the other diagonal, with which to 
complete the parallelogram, the base line representing 
the force which tends to drive the aéroplane horizontally 
against the wind. This line is, of course, always very 
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much shorter than the other two, and increases with the 
inclination of the plane, but itis always sufficient to make 
the plane advance against the wind if it is strong enough 
to raise it. In order to show how these forces can be 
applied in such a way as to make the plane remain 
stationary in the air, M. Marcel Desprez took a square 
aluminium sheet and bent down one edge. On directing 
a blast of air against it, it had a tendency to advance, 
according to the law of the parallelogram of forces, but 
the force represented by the base line of the parallelogram 
was nullified by the force exerted against the bent edge 
of the plane, which, in the case of a bird, would be repre- 
sented by the tail bent downwards. Under these condi- 
tions the plane remains stationary. Pursuing his investi- 
gations further, M. Marcel Desprez took a concave sur- 
face, which, of course, more nearly approaches the 
sections of wings, and obtained remarkable results in the 
way of gliding and remaining stationary in the air. 


Tut result of the ballot of North-Eastern Railway 


wwembers of the Amalgamated Society of Railway Ser- 
vants on the question, ‘Are you in favour of the Com- 


nittee negotiating the formation of a Conciliation Board | 
with the Company,” has resulted in a very large majority, | 
The agitation | 


more than two to one, of the peace party. 
and threats will now come to an end, and a form of 
conciliation board probably not very difierent from that 
of the other railways will be established on the North- 





defence battleships. It is expected that this trial will 
settle once and for all the question whether the French 
marine should continue to give the same attention to both 
types of craft, or whether it should show a preference for 
one over the other. 


Enormous over-production, with consequent low prices, 
has brought the Galician oil industry into such an unsatis- 
factory condition that the Government have finally been 
compelled to come to its aid. The Minister of Railways, 
after visiting the oil fields, has agreed to purchase 300,000 
tons of oil for fuel for the locomotives on the Galician State 
railways. Delivery will be spread over the next two 
years, while for the following four years the Minister has 
also agreed to take 100,000 tonsa year. The substitution 
of oil for coal as locomotive fuel will necessitate a total out- 
lay of some £200,000. Not only will the boilers of all the 
engines have to be altered, but supply reservoirs for 
storing the oil will have to be built at convenient points 
along the railways. It is estimated that the cost of 
altering each locomotive will be about £40. As the exact 
price which the Ministry will pay for the oil has not been 
fixed it is impossible to tell how the cost will compare 
with that of coal. It is estimated that the 300,000 tons 
of oil to be bought in the next two years will equal 
800,000 tons of ordinary coal. Petroleum is gradually 
being used more and more for fuel purposes in Austria. 


| The Galician salt works and the Lemberg electrical works 
| already use oil, and it is reported that some experiments 


Eastern. This, under the circumstances, is the best | are to be made with it in the Vienna arsenal. One of 


conclusion that could be looked for, and the Board of | 


Trade must be thanked for the determination it expressed, 
now many weeks ago, that the railway men should either 
find a way at once of settling the difficulty by a board of 
their own devising, or accept the arrangements that had 
been made for the other companies. In the meantime, 
the elections for the conciliation boards of most of the 
principal and minor railways in England and Wales have 
been completed, and the absolute conquest of the boards 
by the Amalgamated Society of Railway Servants is 
now known. Other unions have returned a fair number 
of members, but the Amalgamated Society has secured 
an overwhelming influence. The returns of non-unionists 
are insignificant. 


THe trial and the court-martial which followed upon 
the collision of H.M.S. Gladiator with the American liner 
St. Paul, off the Isle of Wight, on Saturday, April 25th, 
came to an end during the month, and in both cases the 
commander of the King’s ship was held responsible for 
the accident. What degree of blame attaches to him 
cannot with any definiteness be said, for the evidence 
was very confused, many witnesses affirming that the St. 
Paul blew two blasts to show that she was going to change 
her helm, whilst others vowed that she did nothing of the 
kind. The officers of the Gladiator certainly thought she 
did so, and hence the question has arisen whether there 
are not confusing echoes off the island which ought to be 
“charted.” The warship still lies where she stranded, 
but “camels "’—great steel and wood barrels—have been 
constructed, and with their help it is hoped to salve her. 
They are to be sunk under her, and then pumped out, 
with the result, it is thought, of bringing her on her keel 
again. Whether she is lost or saved does not appear to 
be a matter of much moment, as she is a vessel of but 
little value to the Navy. 


THE comparative efliciency of the submarine and sub- 
mersible for the purpose of coast defence continues to 
occupy the attention of the French Minister of Marine. 
For some time past there has been a tendency to regard 
the submersible as much better substitute than the sub- 
marine, in the sense that while possessing all the advan- 
tages of the latter craft it has much greater possibilities, 
and is in every respect superior as a fighting unit. The 
idea is gaining ground that the value of a vessel as a weapon 
of defence increases with its ability to attack. The sub- 
marine is essentially a defensive boat, and having a very 
limited range of action, can only be employed for the pro- 
tection of ports and harbours, whereas the submersible 
may be developed along lines which will enable it to seek 
out the enemy and strike before the latter is able to come 
within effective range of the coast. Previous trials carried 
out between submarines and submersibles have been 
altogether in favour of the latter type of craft, although 
as the submarines have been of much smaller displace- 
nent, the results are not regarded as conclusive. These 
tests are now to be repeated with the recently completed 
submersible Pluvidse and the submarine Opale, which 
form the first of a series of similar boats now under con- 
struction. They are both of the same displacement, and 
cost the same amount to build. In its trials the Pluvidse 
slightly exceeded the contract speeds, and gave 12°3 knots 
at the surface and 8 knots immersed, while the Opale gave 
11-6 knots, instead of 12 knots, at the surface, and 9 knots, 
instead of 8°5 knots, immersed. The forthcoming tests 
are to be carried out at Cherbourg during combined 
manceuvres with the Nord Squadron and the coast 





the chief difficulties in the Galician oil industry has been 
in the irregularity of production. Only eighteen months 
ago there was almost an oil famine, whilst now it is im- 
possible to provide sufficient storage for the rapidly 
increasing outflow from the wells. 


ProeaB.y the most important event in Canadian rail- 
way circles in June was the opening of 260 miles of new 
roadway on the Canadian Pacific Railway system, and 
the completion of one of the most perfect pieces of 
Canadian railway. The line has for its main object the 
joining of the city of Toronto with the main line of the 
Canadian Pacific Railway to the north at Sudbury. The 
first and heaviest section of the Toronto-Sudbury branch 
was let in 1903, and the final diversions near Toronto 
have just been completed. The line was located with a 
maximum curvature of four degrees and a limiting 
gradient of 0°3 per cent.,and in construction these limita- 
tions were not perceptibly departed from. A great deal 
of the cuttingis through granite. The requirement of the 
most direct line necessitated the crossing of the large 
waterways at right angles, thus precluding the use of the 
valleys as an easy path for construction. The most im- 
portant bridges are the Parry Sound viaduct and that 
crossing the French River. The main span of the 
latter bridge, 415ft. long, presented a difficult problem in 
erection, due to the great depth of water at the crossing, 
and the difficulty of bringing appliances to the site. The 
span was erected on the finished embankment, and 
launched forward longitudinally, the forward end being 
supported during the process on a specially built scow, 
which in turn was stiffened by the use of permanent 
steel spans, already built for an adjacent crossing. The 
Parry Sound viaduct is 2700ft. long, 1700ft. of which is 
steel trestlework, aggregating 3,500,000 pounds. The 
piers are of concrete, in pedestals for ordinary trestle- 
work, and of full height for the main spans. Three of 
the highest have their tops 90ft. above the ground. The 
trestle really goes over the top of the town of Parry 
Sound. Where there might be danger of fire from the 
locomotives solid steel floors have been used. The main 
line has been laid with 80 lb. rails, Canadian Pacific Rail- 
way standard, and sidings with 56 lb. and 72 lb. rails. 
Sidings are 3000ft. long, and are placed approximately 
every five miles. The only division point is midway of 
the branch at Muskoka, 130 miles from Toronto. The 
construction of this branch gives the Canadian Pacific 
Railway its own connection between the most populous 
section of Ontario and its main line across the continent 
to the north. Formerly this traffic was handled over 
the Grand Trunk lines to North Bay by special arrange- 
ment. The Toronto-Sudbury branch is considered to be 
the finest piece of perfectly new line on the continent. 


On the last day of the month the Institution of 
Electrical Engineers decided, at a special meeting called 
for the purpose, to accept the propgsal brought forward 
by their Council for the purchase of the Medical Examina- 
tion Hall, at present the property of the Royal College of 
Physicians and Surgeons. The acquisition of its new 
home by the Institution will necessitate the expenditure 
of some £56,000, and a debt of £16,000 will have to 
be incurred. The first year there will, it is estimated, 
be a deficiency of about £600, but in future years it is 
thought that this will disappear. The proposal was met 


with considerable opposition, but was eventually carried 
by a large majority. ‘ 





THE CENSUS OF PRODUCTION. 
(From our Manchester Representative.) 
No. IL* 


Tuer Census of Production Act of the United Kingdom was 
introduced by the President of the Board of Trade in 1906, 
and met with little or no opposition in either of the Houses 
of Parliament, although several amendments were made to 
it by the Standing Committee on Trade. The following 
is an outline of its provisions :—(1) A census of produc- 
tion shall be taken in the year 1908, and subsequently 
at such intervals as may be determined by an order made 
by the Board of Trade; (2) the Board of Trade shall 
superintend the taking of the census, and the expenses 
shall be paid out of money provided by Parliament; 
(3) forms shall be prepared for the purpose of being 
filled up by the persons specified in the schedules 
of this Act, with such of the following particulars 
as may be specified, in the year preceding the 
census :—Nature of the trade or business, and parti- 
culars relating to the output, the number of days on 
which work was carried on, the number of persons 
employed, and the power used or generated, and “such 
other matters of a like nature, except the amount of 
wages, as may be found to be necessary for the purpose 
of enabling the quantity and value of production to be 
ascertained.” In order to avoid duplication of output 
the Board may demand “ particulars of materials used 
and of work given out; but particulars as to the 
quantity of output will not be required, except in 
the case of articles the quantity of which is on 
their importation into or exportation from the United 
Kingdom required by the official import or export 
list to be entered.” All individual returns are con- 
fidential, and the Board must not issue statistics in 
such a form that the figures for any single firm can be 
recognised, and must avoid disclosing trade secrets or 
profits. The exercise of the powers and duties of a local 
authority are to be treated as its trade or business. In 
addition to doing anything necessary for the carrying out 
of the Act, the Board may exempt any prescribed class 
of persons from the obligation to make returns. An 
important feature of the Act is the appointment by the 
Board of Trade of advisory committees made up of 
persons conversant with the conditions in various trades 
and industries for the purpose of advising them in draw- 
ing up the schedules, &c. 

The schedule shows the list of persons required to 
make returns, namely :—A, the occupier of every factory 
or workshop within the meaning of the Factory and 
Workshop Act, 1901; B, the owner, agent, or manager of 
every mine or quarry; C, every builder, that is to say, a 
person who by way of trade or business undertakes the 
construction or alteration of a building; D, every person 
who executes works of construction, alteration, or repair 
of railroads, tramroads, harbours, docks, canals, sewers, 
roads, embankments, or wells, or laying gas and water 
pipes, telegraphic, telephonic, or electrie lines of works ; 
E, every person who by way of trade gives out work to be 
done elsewhere than on his own premises; F, persons 
carrying on any other trade which made be prescribed. 

The scope of the Act as regards branches of production 
is wider than that of either the United States or Canadian 
censuses, without taking account of the general Clause I’. 
Mining and civil engineering were both excluded from the 
United States census of 1900, and mining, civil engineer- 
ing, retail manufactures (hand trades) and building from 
the intermediate census, 1905. Retail manufactures, 
building and civil engineering, were all excluded from the 
Canadian census. The British Act, however, embraces 
all these branches of production. 

The schedule for the engineering trades and the instruc- 
tions for filling it up have been prepared in consultation 
with a special advisory committee appointed by the Board 
of Trade, and representing several branches of the 
engineering trades. It consists of the Hon. S. P. Bouverie, 
Mr. W. Collingwood, J.P., Mr. John Dodd, and Mr. 
Alex Siemens (nominated by the Engineering Em- 
ployers’ Federation), Mr. T. F. Woodfine (nominated by 
the Society of Motor Manufacturers and Traders), Lord 
Airedale and Mr. A. Bornemann. Failure on the part of 
persons to supply the information asked for, or wilfully 
giving false information, are punishable by a fine of ten 
pounds, and further fines for continuing the offence. The 
heads of output set out in the schedule are the same as 
those under which exports and imports are classified in 
the official export and import lists, and the output is to 
include “ not only the goods made and sold in the year of 
return, but also those made in the year and in stock at 
the end.” Some difficulty will be met with in complying 
with the instruction regarding work begun in the year 
of return but not finished atthe end of the year. In such 
cases the estimated value of the work so far as it is done 
must be entered under the heading “ Work in Progress.” 
Underthis heading also must be returned only material on 
which work has been begun and not untouched material 
held in store against orders. We cannot doubt that a large 
amount of labour and possible confusion will be involved 
in attempting to comply, with any degree of precision, with 
this instruction. The instructions with regard to the 
returns of values require that the value to be stated is 
the actual amount charged, less discounts, and the best 
possible estimate of all out-of-pocket expenditure for 
freight, cartage, and agency. The value of goods made 
in the year but not sold at the end of the year should be 
estimated as closely as is reasonably possible, on the basis 
of the market prices ruling at the end of the year. In 
order to prevent duplication of values, a firm must include 
in the value of its production the value of any work done 
for it by other firms in respect of the output to which the 
returns refer, but this value is stated separately, and will 
be ultimately deducted by Census-office. 

Under the head of “Machinery and Parts Thereof” 
are prime movers, including steam engines of various 
kinds, hydraulic prime movers, and internal combustion 
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engines, exclusive of those used for motor vehicles. 
The quantities of these articles-are to be given in tons. 
In view of the increasing manufacture of steam tur- 
bines the omission of a separate heading for this class 
of prime mover is noticeable. Under the  sub- 
neading * Machinery not being Prime Movers or Electrical 
Machinery,” the list, to be complete, would need to be 
greatly increased. It includes agricultural machinery, 
boilers, hydraulic machinery, machine tools, mining 
machinery, sewing machines, textile machinery, and 
typewriters. In the case of sewing machines and type- 
writers the makers are required to give both numbers and 
weights. The motor vehicle headings are satisfactory, 
including complete vehicles, chassis, other parts, and 
motor cycles; in all cases the numbers and not weights 
are required. Under machinery accessories we have iron 
castings, iron forgings, steel castings, and steel forgings. 

The form, Question 8, on which the yearly return is 
made is divided into three columns, as follows :— 





Kind of goods manufactured | | Net selling value, 
| £. 


Juantities. 
on work done. | ® | 


Question 4 in the schedule relates to ‘ Materials Used 
in Year of Return,” and the object of this question is to 
enable the department to ascertain the net value of the 
production of the United Kingdom by ultimately deduct- 
ing the amounts stated in the returns under this heading 
from the value of the output given under Question 3. 
Manufacturers are requested to furnish the cost of all 
purchased goods used during the year. The materials 
include all raw and other materials; all fuel, gas, and 
electric current; all oil, waste, and other stores; all 
tools (not forming part of the permanent machinery 
and plant) replacing those worn out during the year; 
materials for packing and non-returnable cases; and all 
material used by the firm’s workpeople in repairs to or 
construction of the firm’s own buildings, plant, or 
machinery. This question is one which few firms will 
be able to answer with any degree of certainty. To 
do so would involve an amount of book-keeping and 
clerical work which most firms would deem quite un- 
necessary and totally unreasonable. 

Question 5 relates to “The Value of Work Given Out 
in the Year of Return,” and is necessary to avoid duplica- 
tion. Thus, if the builder of a motor car contracts with 
a firm of coachmakers to fit a chassis with a body, the 
value of the body will be returned by the coachbuilders, 
and will also be included in the value of the complete car 
by the motor car builder. The census department will 
be able to deduct the amounts stated under this heading 
from the value of output given in reply to Question 3. 
The number of persons employed in the year of return is 
asked for in Question 6, and in order to obtain a fair 
average four days in the year are selected. The persons 
employed are divided into two classes, “‘ wage earners ” 
and “ salaried persons.” The answers to the question do 
not seem to present any great difficulties. Questions 7 
and 8 relate to the number of days worked in the year, 
and the capacity of engines owned and amount of 
electricity used in the year of return. 

The following table of subjects on which information 
has to be furnished shows the scope of the British Act as 
compared with the censuses of the United States and 
Canada :— 





United 
States of 
America. 


Census of Produc- 


Canada. tion Act. 


Subject. 





Value of materials pur- 
chased raw... ..._ ..., Included Included 
Value of materials partly - Included 
manufactured _ | 
Quantity of materials .. 
Value of products... 
Quantity of ,, 
Numbers employe 
Days worked... ..... 
Horse-power and types 
of prime mover... ... 
Wages and salaries ¥ ee Excluded 
Miscellaneous expenses Ne 9 ” 
Capital ... ... ; , “3 ae Be 


Partially included 
Included 
Partially included 
Included 





From the above table it will be seen that the scope of 
the Census of Production Act is not so broad as the 
censuses of America and Canada. No distinction is made 
between “ raw” and “ partially manufactured” materials 
used, and the Board are only authorised to obtain “the aggre- 
gate estimated value of the materials used.” Further, par- 
ticulars as regards quantities of materials and output can 
only be demanded in certain cases under the Act, namely, 
Section 3 (e). This section states that “ particulars as to 
the quantity of output shall not be required except in the 
case of articles the quantity of which is on their importa- 
tion into or exportation from the United Kingdom 
required by the official import or export list to 
be entered, nor shall such particulars be required in 
greater detail than in those lists.” This limitation was 
inserted by the Standing Committee on Trade in order to 
save trouble and dissension, the idea being evidently to 
have the statistics of internal production in the same 
general form as statistics of foreign trade for the purpose 
of collating the products consumed internally with those 
exported. 

A farther limitation of the British Act is in the matter 
of “wages paid.” When the Bill was brought before 
Standing Committee “wages paid” formed one of the 
items in Section 3 on which information might be de- 
manded. It was as the result of an amendment that the 
wages question was left out of the Act, but the President 
of the Board of Trade made a definite promise of a wage 
census apart from the Bill. The original wording of 
Section 8, too, was wisely altered so as to exclude any 
possibility of the introduction into the returns of “ capital 
employed.” From a manufacturer’s point of view, these 
alterations by the Standing Committee were the means 





of making the operation of the Act more easy. As ori- 
ginally framed, Section 3 would have enabled the Census | 
Department to make a “ profit and loss” account for | 
each business from the particulars furnished. The Act 
may be said to go dangerously near to this point now, | 
and must involve an enormous amount of clerical work. 

It is not yet decided at what intervals the census will 
be repeated. To take it annually would be unnecessary, 
and render the Act burdensome to manufacturers, while 
if the census is to be a fiscal barometer of any real sta- 
tistical value, it will be necessary that returns should be 
made at not too wide intervals, owing to a possibility of 
its synchronising with trade cycles. There is something 
to be said, moreover, on the question of expense to the | 
nation. There are many who consider that anything | 
approaching accuracy in such returns is impossible, and | 
that an inaccurate report is not worth the thousands of 
pounds which its collation will cost. No data are avail- | 
able as to the cost of the Canadian census, but the per- 
manent Census-oftice of the United States during the 
financial years 1903 07 is said by Mr. Yule to have aver- | 
aged about £300,000. Judged by a comparison of the | 
population of the United States and these islands, a | 
similar census worked by a similar organisstion in this | 
country would cost roughly £150,000. 

We have made inquiries of some of the most important 
engineering firms in and around Manchester with the 
object of obtaining their views on the new Act, and find 
a remarkable diversity of opinion. Some of the persons 
we have questioned cannot believe that the Advisory 
Committee had an opportunity of inspecting such an 
inquisitorial schedule before it was issued. Others there 
are who say it is quite impossible to furnish all the in- 
formation asked for. Others, again, complain of the ex- 
cessive cost of obtaining the statistics. There are some, 
however, who consider that such information is essential 
to gauge the real state of the industry and internal trade 
of the country, and that in this matter a public-spirited 
policy should animate manufacturers. ‘The thin end of 
the wedge in State interference with the manufacturing 
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starred enterprise, but also, to all intents and purposes for 
ever, of ten miles of territory on each side of the centre 
line of the long-promised and partially excavated Panama 
Canal. 

In an article published in these columns on March 24th, 
1905—one of the last of several series devoted to this 
subject* since it became evident that to the United 
States, and not to France, must fall the honour of realis. 
ing the oft-debated inter-oceanic highway—an attempt 
was made to sum up the position as it existed at that 
date. “ All things considered,” we then wrote, “ it seems 
most desirable that there should be an early settlement of 
the vexed question as to the design of the canal, and that 
when a definite choice is made, the decision should be 
loyally accepted as a matter outside the political sphere, 


| Until then there cannot fail to exist in the United States 
| an uneasy feeling that time is being wasted, and that 


much of the work now in progress is either in large 


| degree purposeless or directed into channels which make 


for,delay rather than furtherance of the period of actual 
construction.” We have since felt that no useful purpose 
could be served by devoting to the technical aspects of 
the work much space until, as now at length appears to 
be the case, active operations were in progress in connec. 
tion with a definite plan, assured of unchallenged and 
permanent possession of the field. 

Within a week following the publication of the article 
from which we have quoted, Mr. Taft, the Secretary of 
War, as controlling head of the Panama enterprise, 
addressed a long communication to President Roosevelt 
severely critical of the situation, and recommending 
drastic changes both of personnel and policy. Criticisms 
and recommendations alike were approved by the Presi- 
dent, and incorporated in an Executive Order issued a 
few days later constituting a new Canal Commission, 
and preparing the way for that desideratum which Mr. 
Taft had declared of “extreme importance,” namely, that 
‘of fixing a definite plan with respect to which you may 
feel reasonable certainty :—first, that it can be practically 
executed, and will result in a navigable canal; and, se- 
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industries,” says another. It is perhaps rather early yet 
for manufacturers to form a correct estimate of the 
difficulties which the preparation of such detailed returns 
will involve, but we should say that the broad principle 
underlying the operation of such an Act is acceptable if— 
and the if is a big one—it were only possible to simplify 
the questions asked, without impairing the general 
accuracy of the returns. 





PROGRESS AT PANAMA. 
No. I. 


SrevEN years have elapsed since the ratification of the 
treaty between Great Britain and the United States, 
officially described as a convention “to facilitate the 
construction” of an isthmian ship~canal, “and to that 
end remove any objection which may arise out of the 
Clayton-Bulwer Treaty to the construction of such canal 
under the auspices of the Government of the United 
States.” 


shall not be offered on identical terms to subjects of the 
other contracting Power,” the United States promptly 
determined to construct between some two points on the 


sea-boards of the Central American isthmus a navigable | 


highway which should be under its exclusive “ control, 
management, and ownership.” 

In pursuance of this resolve, several millions of dollars 
followed the many others already devoted to the same 
purposes, in investigations of “ practicable and feasible 


routes,” and in framing estimates of “probable and | 
At length, thanks to what may be | 
euphemistically described as a happy combination of | 


proximate cost.” 


circumstances, the one route which alone offered 
reasonable prospects of success was selected; and the 
United States became possessed of not only all the rights 
and properties of the inheritors of de Lesseps’ ill- 


Thus relieved of the obligation imposed upon it | 
by the 1850 compact, never to “ obtain or maintain for | 
itself any exclusive control” over the canal, nor “take | 
advantage of any circumstances to acquire for its citizens | 
any rights in regard to commerce or navigation which | 


condly, that the navigable canal will be the one best 
adapted to the demands which may be made upon it by 
the commerce of the world.” 

It was with the hope of securing an expression of 
technical opinion on these points so authoritative as to be 
practically above debate that the President, on June 24th, 
1905, convened a meeting at Washington, in September 
following, of a Board of Consulting Engineers, consist- 
ing of Americans and one nominee each of the British, 
German, French, and Netherlands Governments. For 
the consideration of this Board there had been gathered 

| from all quarters a more than ample supply of data, 
| documents, and alternative schemes; but nothing, perhaps, 
| expressed more clearly the spirit with which it was hoped 
the members would approach and complete their task 
than the address delivered to them by the President at 
| Oyster Bay :— 

‘*] have,” said Mr. Roosevelt, ‘‘named you because, in my 
judgment, you are especially fit to serve as advisers in planning 
the greatest engineering work the world has yet seen ; and I expect 
you to advise me, not what you think I want to hear, but what 

| you think I ought to hear. There are two or three considerations 
which I trust you will steadily keep before your minds in coming 
to aconclusion. <A sea-level canal would undoubtedly be best in 
the end, if feasible, but, while paying due heed to the ideal per- 
fectibility of the scheme from an engineer’s standpoint, remember 
the need of having a plan which shall provide for the immediste 
building of a canal on the safest terms and in the shortest possible 
| time. If to build a sea-level canal will but slightly increase the 
| risk, and will take but a little time longer than a multi-lock higher- 
| level canal, then, of course, it is preferable. But if to adopt the 
plan of a sea-level canal means to incur great hazard, and to ensure 
| indefinite delay, then it is not preferable. . . . Delayin the transit 
| of vessels, owing to additional locks, would be of small consequence 
| when compared with shortening the time for the construction of 
the canal or diminishing the risks in the construction.” 

The Board, in due course, visited the Isthmus, inspected 
the progress of the work, considered the conditions 
affecting the type of canal, and examined various wit- 
nesses ; and then, having returned to Washington, reached 
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Excavations by the Frenc.s Companies. 
Excavations required for Canal Completion. ZZ 
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a number of decisions respecting the Cesign of canal, the 
character and size of the channels, locks, harbours and 
other works, and their cost in time and money. On the 
main question there developed a sharp cleavage of 
opinion, and, in the end, two opposing reports were 
furnished to the Canal Commission for consideration and 
comment. One, signed by eight members, including the 
five foreign delegates—Messrs. Wm. H. Hunter, chief 
engineer of the Manchester Ship Canal; Eugen Tincauzer, 
Germany; A. Guérard, France; J. W. Welcker, Nether- 
lands ; and E. Quellennec, consulting engineer, Suez Canal 

strongly recommended a canal at sea level; while the 
second, representing the views of the five remaining 
members, as emphatically urged the advantages of a 
waterway with a summit level 85ft. above the sea, to be 
reached by locks. 

The Canal Commission, having reviewed the two 
projects, especially with regard to their relative efficiency 
when completed, resolved, by five votes to one, that the 
plan proposed by the minority of the Board afforded 
the more satisfactory solution of the problem; and the 
same opinion was expressed by the then chief engineer, 
Mr. John F.. Stevens. Mr. Taft, in a letter to the Presi- 
dent covering all these documents, avowed earlier prefer- 
ence for a sea-level canal, but added that the report of 
the minority of the Board—in showing the actual use of 
locks in ship canals, in demonstrating the dangers of the 
narrow and contracted canal prism proposed by the 
majority, and in making clear the far greater cost in time 
and money of a canal at sea level—had converted him to 
a different conclusion. 

On February 19th, 1906, President Roosevelt trans- 
mitted the various reports to Congress, together with a 
message concurring in the recommendation of the Secre- 
tary of War favourable to the lock canal. He added :— 

“Tt will be noticed that the American engineers by a 
more than two to one majority favour the lock canal, 
whereas the foreign engineers are a unit against it. I think 
this is partly to be explained by the fact that the great 
traffic canal of the Old World is the Suez Canal, a sea- 
level canal, whereas the great traffic canal of the New 
World is the Saulte Ste. Marie, a lock canal. Although 
the latter, the Soo, is closed to navigation during the 
winter months, it carries annually three times the traffic 
of the Suez Canal. In my judgment the very able argu- 
ments of the majority of the Board of Consulting Engi- 
neers are vitiated by their failure to pay proper heed to the 
lessons taught by the construction and operation of the 
Soo canal.” 

Notably in contrast with the expedition and directness 
with which the afore-mentioned investigations had been 
conducted, and the mass of explanatory documents, maps, 
and diagrams prepared, were the subsequent proceedings 
of Congress. Senators and Representatives alike, in com- 
mittee and open session, vied with one another in anxiety 
to, postpone a definite decision. They devoted weeks to- 
gether to the discussion of time-worn “scandals” andalleged | 
administrative errors of omission and commission, listened 
with gusto to the testimony of dissatisfied ex-employés and | 
other critics of the enterprise, and pandered generally to 
the public appetite for sensation, until at length it seemed 
as if the Paris revelations of the late eighties were to be | 
reproduced on a quite extensive scale at Washington. | 
Continued uncertainty as to the design of the canal, the | 
repeated appearances of members of the Commission in | 
the lobbies and committee-rooms of the Capitol and the | 
frequent evidences of political wire-pulling could not fail 
to have undesirable effects even on the Isthmus. Never- 
theless, it was not until June, after many authoritative 
appeals had been made to legislators to expedite their 
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decision and cease to delay the work of canal construction | 
that the expert investigations were perfunctorily con- | 
sidered and legislative endorsement given to the Presi- | 
dent's recommendations. 

The high-level project having been definitely adopted, | 
no useful purpose can now be served by a discussion of | 
either the arguments urged in its support or against it. | 
While we believe that many of the latter err on the side | 
of exaggeration, it is impossible to ignore the more | 
serious warnings contained in the report of the majority | 
of the Board of Consulting Engineers, especially in con- 
nection with some of the huge constructional works indis- 
pensable to a lock canal of the dimensions demanded in 
Panama. To these we propose to refer in a subsequent 
article, reserving the remainder of the present to a neces- 
sarily brief description of the alignment and general 
features of the canal now in course of completion. 

As will be seen from a comparison of several of the 
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illustrations included in the present article—the map 
showing the line of the canal, the profile of the same—page 
6—and Figs. 2 and 3—the waterway in process of con- 
struction is a modification of the project adopted by the 
Isthmian Canal Commission of 1899-1901, which, in all 
essential features, was based upon the scheme of the 
Comité Technique appointed by the Compagnie Nouvelle 
du Canal de Panama. In earlier issues of Toe ENGINEER 
both these projects were discussed at considerable length, 
and declared to contain, in larger measure than any of 
the many other schemes which had from time to time 
been formulated, the elements of feasibility and probable 
success. Consequently, it is not without pardonable 
satisfaction that we note, after years of what threatened 
to be almost interminable controversy, a return to prin- 
ciples and views long since accepted by ourselves. It is 
euite true that, as endorsed by President and Congress, 
sue project of the minority of the Board of Consulting 
Engineers included several details and features—other 
than those illustrated in Figs. 5 and 6—which are foreign 
to the schemes of 1898 and 1901. These, however, con- 
sequent upon recent investigations or as the result of 


have been either completely abandoned or very materially 
modified. Thus the relationship between the present and 
older projects has shown a tendency to become closer 
rather than the reverse. 

In all projects antecedent to those of the Board of 
Consulting Engineers, the Atlantic terminal of the canal 
was approached by a tortuous channel excavated between 
the Panama Railroad and Bay of Limon, and no use was 
made of thé latter for canal purposes. This resulted, of 
course, from the facts that the bay is open to the north, 
| is. consequently subject to “northers,” and has, for the 

most part, little depth. The “northers” are severe wind- 

storms, usually accompanied by rain, which occur, 
‘| normally, about three or four days in the year, and drive 
storm waves of such magnitude and force into the bay 
that vessels cannot lie at anchor or be berthed alongside 
the piers on the water front without the gravest of danger. 
With a view to the creation of a harbour, the first French 
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Canal Company built—largely upon a coral bank which 
| originally stood at about sea level—a jetty, known as Cristo- 

bal Point. This projects 1300ft. into the bay from its easterly 
| side, rises about 5ft. above sea level, and is protected by a 
| rough revetment of fragments of rock and small concrete 
blocks. Even with the inner harbour immediately south 
of Cristobal Point, projected in earlier schemes as the 
canal entrance, this would afford but scant accommoda- 
tion or protection to shipping ; and it has, consequently, 
been proposed to convert the bay itself into an entrance, 
or harbour, of the canal. 

To enable vessels to enter or leave this at all times and 
under all conditions of weather, they should have the wind 
ahead or astern, and be protected against wind abeam to 
complicate the navigation of the dredged channels outside 
and within the entrance. It is also essential, at the same 
time, that the terminal harbour should be so designed and 
constructed that the approach channel is protected both 
against the storm waves and the resulting currents, 
which stir up the soft bottom in the easterly portion of 
the bay and might readily, during a severe “norther,” 
fill with sediment the dredged approach. For these 
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reasons, it is proposed that the canal entrance should be 
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a straight channel, 1000ft. in width, between converging 
breakwaters, each extending for about a mile across the 
bay. These, it is suggested, should be constructed as 
mounds of concrete blocks or suitable fragments of hard 
rock, resting upon rubble substructures of softer material 
taken from the canal excavations. The breakwaters 
would enclose a harbour area nearly 9000ft. long from the 
entrance and of considerable width, through which would 
extend, between jetties or dykes, a dredged channel 500ft. 
wide and 41ft. deep to the canal entrance at the shore line 
near the mouth of the river Mindi. 

It should be remarked that—although recommended as 
desirable in the majority report, and generally favoured in 
that on which the canal now being built is based—the 
breakwaters near the entrance of Limon Bay are not 
agtually part of the canal scheme as a whole. Indeed, it 
is quite possible that even the modified plan proposed in 
the minority report may be found unnecessarily extensive 

-that the breakwater included in it may be dispensed 
with wholly or in part, and the channel widened to LOOOft. 
or more. This, it is suggested, would be to the advantage 
of navigation ; but it seems questionable whether such a 
gain is comparable with the undoubtedly larger security 
promised to shipping at all times by the project outlined 
above. Moreover, such a harbour, together with the 
ports of Cristobal and Colon, would furnish accommoda- 
tion for many years to come for the largest traffic antici- 
pated for the canal. 

The distance from the entrance of the canal to the 
shore line is 4°55 miles, and from this point the channel, 
500ft. wide, is to be continued, on the old alignment, to 
the proposed locks at Gatun. Here, also, across the 
river Chagres, will be built the great dam which is the 
controlling —and, it must be admitted, most debatable— 
feature of the entire project. Of the design proposed for 
this structure, the largest of its kind ever planned, we 
shall speak at length in a following article. No such 
delay, however, is possible in respect of the purposes of 
the dam. Involved in a description of these is some 
consideration of the vital problem of the Chagres floods, 
but this will be as brief as possible, in view of the full 
discussion of the subject in earlier articles, notably in the 
first series mentioned in the foregoing footnote. 

For any and every canal, sea-level or lock, projected 
across the Isthmus of Panama, some protection is neces- 
sary against the torrential floods which periodically 
descend into the Chagres valley from the bold, quick, 
and heavily wooded watershed of the river above 
Gamboa, where the river bed has an elevation of 
about 50ft. above mean sea level. At this point 
the discharge may fall to less than 800 cubic feet 
per second in the dry season, or rise—as in December, 
1900—towards the ena of the rainy season, to more 
than 65,000 cubic feet per second. In the case of a 
sea-level canal, any barrier interposed between the water- 
shed of the Chagres and the canal line can have but one 
primary function—that of flood control—though, of 
course, the reservoir created behind it may have uses in 
feeding the canal and in the development of a power plant 
to drive electrical machinery for lighting purposes, 
operating the railroad, &c. Into a lock canal, on the 
other hand, there enter the questions of water supply for 
the summit level, and of the possibility of securing such 
supply by impounding, and thereafter controlling, the 
floods themselves. Obviously, the best means to these 
ends are found in making the summit level and reservoir 
identical. 

The topography of the region is eminently helpful to the 
realisation of a summit level of such capacity as to satisfy 
all storage and control demands and to receive all flood 
waters from the Chagres and its tributaries directly into it 
without danger to shipping. It is largely for these reasons, 
and because we have held that the most efficient method’ 
of controlling the Chagres would be found in its utilisa- 
tion, that we have so long supported an Isthmian lock 
canal in preference to one at sea level, with necessarily 
more restricted channels. Every lock plan heretofore 
recommended has included a dam across the Chagres, 
thereby providing for lake navigation for a portion of the 
distance ; and in both the 1899 and 1901 projects the pro- 
posed site for this was Bohio, where the valley is especi- 
ally narrow. Borings, however, since the Americans took 
charge of the work, have shown a larger proportion of 
water-bearing porous material than had previously been 
found, and that the maximum depth to rock on the line 
deemed most suitable for a dam is 165ft. below sea level. 
At Gatun, on the other hand, more satisfactory geological 
conditions are declared to prevail. 

With the regulating works proposed in connection with 
the Gatun dam, it is estimated that the surface of the 
lake will never be raised, even by a maximum flood, more 
than 2ft. above the normal level, and that with ordinary 
floods it will be possible, by beginning the discharge 
before the flood waters enter the lake, to prevent any 
appreciable rise. It is also believed that, owing to the 
great extent of the lake, trees and other drift washed into 
it during flood would be stranded on the shores, or fail to 
reach the sluices before the subsidence of the flood. As 
compared with Bohio, the adoption of Gatun as a dam 
site offers, it is claimed, the following advantages :— 

1. Better foundations for both dam and locks; 

2. A large addition to the drainage area tributary to the 
summit level and to the water available for canal uses, 
especially valuable during the dry season ; 

3. A great increase in the reservoir area ; 

4. The extension of lake navigation by 9} miles: and 

5. The discharge of water’from the lake into the 
Chagres at a point where the latter finally diverges from 
the canal, eliminating the necessity of diversion channels 
or protecting embankments along the canal line. 

The cost of such a dam as is proposed at Gatun, to be 
absolutely stable and perform the work required of it, 
must necessarily be very great, largely exceeding, no 
doubt, present estimates; but against it may fairly be 
placed, considered as partial set-off, the Bohio dam and 
the several diversion channels and regulating works— 





involving, it was estimated, an expenditure of about 
£4,870,000—essential to the 1901 project, but omitted 
from that now under consideration. 

The lake to be created by the Gatun dam is to be 
reached from the Atlantic level by three locks in flight, 
an arrangement certainly open to considerable criticism. 
Its area will be 171 square miles, and its total length 
about 30 miles, of which 23 miles will be navigated by 
ships crossing the Isthmus. In the immediate vicinity of 
the dam its depth will be about 75ft., less as Bohio is 
approached, and thence gradually reduced towards Obispo, 
where the minimum depth fixed for the canal, 45ft., will 
be obtained with but little excavation. For nearly six- 
teen miles, 7.e., between the Gatun locks and San Pablo, 
the deeper portion of the lake will have a width generally 
of half a mile or more, and—as will be seen from the 
cross sections, Fig. 1—a navigable channel for this dis- 
tance is proposed nowhere less than 1000ft. wide at the 
bottom. Further on, as the amount of excavation re- 
quired to obtain a depth of 45ft. increases, the minimum 
width of the channel will be reduced—to 800ft. from San 
Pablo to Juan Grande, a distance of 3°86 miles; 500ft. 
from Juan Grande to Obispo, 3°73 miles; 300ft. from 
Obispo to Las Cascadas, 1°55 miles—until the heaviest 
portion of the great central cutting is reached. For 
23°51 miles of this lake navigation the banks generally 
will be submerged, and where excavation is required the 
side slopes will be 1 to 1 in earth and 4 to 1 in rock. 
From Obispo to Las Cascadas the banks for the most part 
will be above water, and the borings indicate a good 
quality of rock which will permit nearly vertical sides, to 
be made smooth for the greater safety of shipping. 

For a distance of 4:7 miles through the deepest portion 
of the Culebra cutting the channel is to have a bottom 
width of 200ft., with side slopes of 10 vertical on 1 hori- 
zontal carried up to an elevation of 10ft. above the 
normal water line. At this elevation, on each side of the 
canal prism, there is provided a horizontal berm 50ft. in 
width, and from the exterior limit of this benches are 
assumed for the purpose of estimate, each 30ft. high, with 
a face slope of 4 vertical on 1 horizontal, the width of the 
bench at top being 12}ft. These benches, which make 
the average slope of the rock 8 to 2, are carried 150ft. 
above the berm already mentioned, at which elevation a 
second berm, also 50ft. in width, is provided, the rock 
line being reached 30ft. higher. The surface material 
overlying the rock is clay, which slips easily when wet, 
but when drained or otherwise protected from becoming 
saturated weathers well and stands with satisfactory 
firmness. This material is given a face slope of 1 to 2 
Beyond Cucaracha, for a distance of 1°88 miles, the 
channel will be widened to 300ft., the side slopes being 
4 to 1 in rock and 1 to 1 in earth. 

At Pedro Miguel the summit level will end and a first 
descent be made by a lock, with a lift of 31ft., to the 
level of the Pacific. Thence the channel will be 500ft. 
wide to Miraflores, where a flight of two locks will complete 
the descent. From the lower of the locks to deep water in 
the Pacific, a distance of 7°66 miles, the canal prism will 
have a bottom width of 500ft., a depth of 45ft., and side 
slopes of 1 to 3. 

The project outlined above differs in many important 
details from that recommended by the minority of the 
Board of Consulting Engineers and the majority of the 
last Isthmian Canal Commission ; indeed, so far as the 
Pacific sections are concerned, the plan may be said to 
have been completely transformed. Adapting an idea 
suggested by M. Kleitz as long ago as 1879, at the Inter- 
national Congress of Engineers in Paris, it was originally 
proposed that there should be an artificial lake, with an 
area of about eight square miles, on the Pacific side. 
This—see Fig. 4—was to be created by three dams in the 
neighbourhood of La Boca, and to extend along the line 
of the canal from duplicate flights of two locks to be 
situated on the westerly side of Sosa Hill, near La Boca 
pier, to the lock at Pedro Miguel. The principal dam 
was to be at La Boca, extending from the Sosa Hill locks 
across the mouth of the Rio Grande to San Juan Hill, 
while the others were to extend from Sosa Hill to Ancon 
Hill, and from the last-mentioned in the direction of 
Corozal to high land across the Panama Railroad. In 
order to provide for the discharge of the Rio Grande and 
other rivers entering the lake during the construction of 
the dams, a diversion channel was to be cut through the 
slope of Sosa Hill, and here sluices or regulating works 
were to be subsequently built. 

The special recommendations of this scheme in the 
eyes of those who favoured it were that it would improve 
navigation, by introducing 5°48 miles of lake channels 
not less than 500ft. and 1000ft. wide, effect a reduction of 
about £1,650,000 in the aggregate cost of the canal, and 
avoid the excavation between La Boca and Miraflores of a 
considerable amount of rock. Qn the other hand, the pro- 
posal encountered considerable“ opposition from military 
and naval critics, who objected to placing such important 
structures as locks and dams practically on the ocean 
shore exposed to the guns ef hostile stips; and it was 
only, it should be remembered, on account of the differ- 
ence in the estimated cost that Mr. Stevens, the former 
chief engineer of the canal, waived his strongly pro- 
nounced preferences for the location of all the locks on 
the Pacific side at Pedro Miguel and Miraflores. Mr. 
Taft also expressed great distaste for this portion of the 
scheme, and the President, in his Message to Congress, 
transmitting the various reports, specifically indicated 
among the changes which “ may be found actually neces- 
sary ” that recommended by the Secretary of War. 

It was, consequently, quite without surprise or regret 
that we learned, in the last days of 1907, that Colonel 
Goethals had carried to Washington a unanimous recom- 
mendation from the Isthmian Canal Commission urging 
the abandonment of the Sosa Lake project and a return 
to the proposal to place the terminal locks at Miraflores. 
It had been found, after detailed investigation, that the 
construction of dams guaranteed to remain in place after 
the lake was filled could only be accomplished by the 





removal of great masses of material overlying the 
rock, that suitable material for dam construction would 
have to be transported to the sites, and that the cost of the 
proposed two dams alone, following the plan indicated to be 
necessary, would be about £2,386,200, or nearly £1,497,000 
more than the original estimate. On the other hand, re- 
centinvestigations have confirmed the view derived from 
earlier borings that there exists at Miraflores suitable 
foundation for the contemplated locks and dams. The locks 
will lie directly across the valley, their upper end being so 
close to the Miraflores hills and their lower end so close to 
Cocoli Hill that the gaps on e‘ther side can be filled in 
with short dams founded on rock. High ground will also 
protect them against danger from distant bombardment. 

In this amended project, which was approved by the 
President on December 20th, provisionis mede for divert- 
ing the waters of the Rio Grande and Corundi and Cocoli 
rivers, as well as for a channel of uniform width to the 
ocean, having no connection with any other tidal basin. 
Consequently the currents in the Pacific section will 
result only from the tidal flow ard not exceed a velocity 
of 1ft. per second. 

Another important modification of the original scheme, 
which here finds fitting mention is the elimination of a 
marked curvature in the Pacific entrance to the canal by 
the continuation of the dredged channel from the shore 
line to a point in deep water south of Naos Island instead 
of to the north of Perico. Plans have also been approved 
—as recently as the end of May—for the construc- 
tion of a breakwater extending in a straight line from the 
trestle opposite East La Boca to Naos Island, about 
2900ft. east of, and nearly parallel to, the axis of the 
Canal prism. It will be rather more than two miles long, 
vary in height from 26ft. to 51ft., and be 50ft. wide at the 
top. The construction of this breakwater will ensure a 
quiet harbour at La Boca, and divert cross currents likely 
to deposit in the dredged channel of the Canal prism soft 
material from the shallow harbour of Panama. It will 
also provide an economical dumping ground for spoil from 
the Culebra cutting. from which will be brought all the 
rock, estimated at about 2,500,000 cubic yards, required 


‘to make the fill. 





THE ROYAL EDWARD DOCK AT AVONMOUTH. 
No. L. 


History of the port—The Port of Bristol is one of the 
most ancient in the United Kingdom; and although in 
later times it fell far behind others more favourably 
situated and developed under more energetic direction, it 
ranked for centuries as the second port of the kingdom, 
both in respect of the tonnage of shipping trading from 
it, and the volume and importance of its exports and 
imports. In 1701 Bristol boasted 165 ships registered at 
the port, having an aggregate tonnage of 17,338, as 
against 560 ships of 84,882 tons in the Port of London. 
Newcastle came third with 11,000 tons, and Liverpool 
seventh, Yarmouth, Exeter, Hull, and Whitby ll 
possessing a greater number of vessels than the Mersey 
port. The first harbour work of any importance 
executed at Bristol was the construction of what is now 
known as the Floating Harbour by the impounding of a 
reach of the tidal river, about 2} miles in length, and 
over 80 acres in extent,a new channel being excavated 
for the river on the south side of the city, which is still 
known as the New Cut. This work, undertaken by a 
private company, was opened in 1809, and cost about 
£600,000. In 1848 the harbour undertaking passed into 
the hands of the city corporation, and with the docks at 
Avonmouth and Portishead, acquired later, is still under 
the control of the municipality. 

At the time of the transfer the locks giving entrance to 
the City Docks were about 190ft. long and 45ft. wide. 
These proving utterly inadequate for the growing trade 
of the port, the Cumberland Basin entrance from the 
river near the Clifton Suspension Bridge was constructed, 
with a lock 350ft. long, 62ft. wide, with 23ft. over the 
sill at high water of mean neap tides and 33ft. ab high 
water of mean spring tides. These and other works 
carried out at the same time were completed in 1873 at 
a cost of about £230,000. The construction of the Bat- 
hurst, Prince’s, and Harbour Railway wharves, at a cost 
of £110,000, followed, and, in more recent years, the 
wharves extending from Dean’s Marsh past St. Augustine’s 
Bridge and around Canons’ Marsh were built. The City 
Docks, as distinct from the larger and deeper docks and 
wharves at the mouth of the river Avon, have a length of 
quayage of about 4898 yards, and shedding covering 
66,230 square yards. There is also a granary capable of 
storing 58,000 quarters. Altogether the city has expended 
upwards of £1,000,000 on the docks within the city. 

The origina! docks at Avonmouth and Portishead, 
on the opposite side of the river, were constructed 
by private companies, which for some years com- 
peted with the Corporation for the trade of the 
port. The works at Avonmouth were completed in 1877, 
and those at Portishead in 1879. Ia 1884 both under- 
takings were purchased by the city, since when numerous 
improvements have been carried out, culminating in the 
new Royal Edward Dock, which is to be opened by his 
Majesty the King on Thursday next, the 9th July. An 
extensive timber wharf has been constructed at Portishead 
Dock, the area of which is about 12 acres; the old Avon- 
mouth Dock has been considerably enlarged, and the 
entrance lock improved; new transit sheds, 20 acres in 
extent, have been erected, and a powerful pumping plant 
provided; railway sidings have been extended; and fruit 
stores and a passenger station have been constructed for 
use in connection with the West India mail service. In 
addition, the equipment of cranes has been improved, and 
a 30-ton coal ¢ are provided. The dock is now lighted 
by electricity. .’rov.sion has also been made for the large 
trade in cattle from Canada and the United States, and 
for dealing with petroleum in bulk. The following table 
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gives particulars of the” Avonmouth*Docks, excluding‘the 
new Royal Edward Dock Extension :— 


eS See ee 
Depth over sill at new H.W.O.S.T.... 
Depth over sill at H.W.O.N.T... ... 
Length oflock ... ... 22... 
Width of lock vin praia 
Including the purchase money, the expenditure on the 
Avonmouth Docks since they came into the possession 
of the Corporation, but excluding the cost of the Royal 
Edward Dock, has amounted to about £1,000,000. The 
expenditure on Portishead, including purchase money, 


19 acres 


| The jurisdiction of the Bristol Dock authority extends 
| into the Bristol Channel as far as the Flat Holmes and 
| Brean Down, and up the Severn to the Severn Tunnel 
| 12 miles above Kingroad. 
| Rathvay connections.—The floating harbour in the Old 
| City and the Portishead Dock are directly connected with 
| the Great Western Railway Company’s system. The 
| Avonmouth Docks are served by both the Great Western 
and Midland Railway Company's systems. The railways 
| along the quays at all the docks are owned by the 
Corporation of the City of Bristol. 
Trade of the port—The number and tonnage of ship- 
ping that entered the port of Bristol with cargoes and in 
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Fig. 1—-GENERAL PLAN OF THE DOCKS 


has been £322,000. The total capital expenditure on the 
dock estate of the Corporation at various dates, excluding 
the cost of the new Royal Edward Dock, which we shall 
refer to separately, is shown in the following table :— 
£424,781 
! £2,213, 669 
1908 page S feaeen ace £3,313,781 
The river Avon and Kingroad.—The city of Bristol is 
situated on the river Avon ata distance of about seven 


1848 (paid to Dock Company) 
897 


” 


miles from its mouth on the Bristol Channel—Fig. 4. The | 


river is practically dry at low water, but in the course of the 
last forty years the channel has been much improved, 
and at present there is a depth in the river of 33ft. at 


Coping sevel «3b 3t 
Granite Coping 


Gramte Pitching 
ait + 





Re NW Pipe for 
Grouting drain pipe 





Rubble Orem 
Oe 20570 
__ ee 


ais == Tr iit 
4 tol Cement “Concrete Fe 8 Batter SH mae it com 


* 8to1 Cement Concrete ‘ 
', 7 


“ 


rer] 0.C.B. Datum 2 
~ 401 Drowage Poe Bee IT AREE Tet Tapert atts 


| 


| 


e— — — 


___ _The_concrete of the malls _ 
must in evety be taken up 

i’ to the Face of the timbering 

4 9-0- ---4--——- 


| 


Average 42 f 





oe eos in Gist 


[- 





ballast, both foreign and coastwise, in 1900, 1906, and 
1907, as shown in the navigation returns of the Board of 
Trade, were as follows :— 
1900 
8,279 


1,441,341 


1907 
10,741 
1,987,685 


1906 
11,881 
1,939,963 


Number of vessels 
Tonnage 


A large increase in tonnage is expected after the opening | 


of the Royal Edward Dock. The revenue for the year 
ending 30th April, 1908, from tonnage dues on vessels, 
was £66,462, and that from goods dues £72,656. In- 
cluding interest and sinking fund charges, the total 
excess of expenditure over revenue for the year was 
about £58,000. The interest and sinking fund charges 
on the construction of the Royal Edward Dock are not 
taken into account in the foregoing figures. 


ne 


Scale of feet. 


THE ROYAL EDWARD DOCK, 


The Avonmouth Dock estate comprises about 250 acres 
on the north side of the river mouth, The new dock is 
situated to the north-west of the old Avonmouth Dock, 
and between it and the river Severn. The dock has a 
water area of 30 acres, and the quays already constructed 
are 8730ft. in length. On the south side of the dock an 
arm about 500ft. long and 250ft. in width at its narrowest 
part extends towards the old dock, with which itis con- 
nected by a junction passage 525ft.in length and 85ft. 
wide. The main asek measures 1000ft. in width from 
east to west, and has a mean length from north to south 
of 1120ft. It is entered on the west side from Kingroad 
by a lock 875ft. in length, 100ft. wide, having a depth of 
46ft. over the outer sill at H.W.O.S.T. and 36ft. at high 
water of ordinary neap tides. 

The normal water level in the dock is equivalent to 
| + 28°O0ft. O.C.B. Datum,* so that at all states of tide the 

inner sill, which is «xt a level of —10°0ft. O.C.B., 
| has 88ft. of water over it when the lock is filled, 
| and at half tide the outer sill has a depth of 24ft. The 
| lock is subdivided by intermediate gates into twoportions, 
| respectively 300ft. and 575ft, in length. 
| The entrance channel has been dredged to a depth of 
| 48ft. at H.W.O.S.T., or 6ft. at L.W.O.S.T. Itis flanked by 
|entrance piers having their root-ends adjoining the 
| entrance tothe lock where the clear width between them 
|is 242ft. The North Pieris 1200ft. in length, and the 
| South Pier 900ft. Between the pier heads the width of 

entrance is about 550ft. On the north side of the lock 
| and parallel with it a graving dock has been constructed, 
| having an entrance from the new dock. On the north 
side of the dock there is a considerable area available for 
| dock extensions, and plans have already been prepared for 
the construction of two branches,each 1800ft. long and 300It. 
| wide. On the eastern side of the dock two two-storied transit 
| sheds, each 500ft. long, have been constructed for import 

purposes. and a granary capable of containing 50,000 

quarters of grain. On the south-west side of the dock is 

another large single storey shed for export goods. Fig. 1 

is a general plan of the Avonmouth Docks. 
The dock walls.—The dock walls, a typical section of 
which is shown in Fig. 2, are constructed of Portland cement 
| concrete, the upper portion being faced with brick. The 
coping level throughout the dock is + 38°31 ft., or 10°31 ft. 
above normal water level. The coping is of Norwegian 
granite, behind which the quay surface is pitched with 
granite setts. Ata level of +24°Oft. is a string corbel 
course of Forest of Dean stone —hard freestone—extend- 
ing the entire length of the dock walls. Between this 
string and the coping the wall is faced with brindled blue 
bricks to an average thickness of 18in. This portion of 
the wall has a vertical face. 

Below the string course the concrete face is set in 4in. 
to avoid damage to the surface, which is of 4 to 1 con- 
crete. This portion of the face has a batter of 4in. in 
27ft., or is nearly vertical. From — 3°Oft. to —10-Oft. the 
face of the wall is curved to a radius of 7ft., the surface of 
the horizontal toe being at the latter level. At present 
the dock is dredged to a level of —5:Oor33ft. below the 
normal water level. It is proposed to dredge the dock at 
a future date to —10-Oft., which will give a depth of 38ft. 
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| Fig. 3—TYPICAL SECTIONS OF TRENCHES AND TIMBERING 
Z | Schemes for dock extension.—For over twenty years|In all cases the foundations of the walls have been 
prior to the final decision of the Corporation to | carried down to the hard marl, which has been exca- 
| construct the new Avonmouth Dock, the citizens of | vated for the footings, as shown in the section, 4ft. 
high water of ordinary spring tides, and 23ft. at high | Bristol were discussing various schemes for meeting the | being the inset at the back face of the wall. The average 
water of neap tides. The tidal rise at Portishead and | growing needs of the port. In addition to the proposals | depth of the wall footings in the dock is —40°Oft., which 
Avonmouth is about 42ft. at spring, and 32ft. at neap | for extensions at Avonmouth, the principal schemes were | is equivalent to a height of about 78ft. 6in. below the 
tides. At Cumberland Basin the spring rise is 31ft. 6in. | the construction of new docks on the Portishead side of | coping level. In places the total height of the wall 


Vessels of from 500ft. to 700ft. in length, and from 24ft. | the river, and a proposal to dockise the river Avon by the | exceeds 82ft. The bottom width of all the walls is 30ft., 
to 28ft. draught, can enter the Kingroad anchorage a quarter | construction of a barrage near its mouth. The latter | and at the origin of the toe curve the thickness is 21ft. 
j | The upper portion of the wall is offset at the back face, 


of a mile from the Avonmouth Dock at all states of tide. | project received considerable support, but eventually, in 
No vessel longer than 325ft., and drawing more than 22ft., 1900, the Corporation decided in favour of the Avon- | reducing the width at the coping level to 13ft. Toa level 
can enter the city docks, and during the slackest neap | mouth extension, parliamentary powers for which were | of — 22°5ft. the concrete in the walls is 6 to 1; above 
tides vessels of this size cannot navigate the river. A | obtained in the session of 1901. The commencement of soe oF ae 

draught of 21ft. is, however, available on the river at| the works was effected by H.R.H. the Prince of | 91, @j/ lcvelton the plas and given aed to = Boe Ag te wth 
high water of almost any tide. Wales on March 5th, 1902. Datum. H.W.O.S.T. is + 30°0ft. 0.C.B. Datum, 


inctes@60 12 345678910 





Fig. 2—SECTION OF DOCK WALLS 
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bell work. The wall ends were afterwards faced below 
water level with concrete bag work, constructed on the 
old foundation, and with concrete behind shuttering above 


this level it is 8 to 1, except under the pitching, where it 
is 6 to 1, and on the face 4 to 1. From the upper surface 
of the lower rear offset vertical rubble drains 15in. square 
were carried down the back face of the wall, in a recess | water level. 

constructed for the purpose, to a level of about — 1:0ft.| Junction Cut caisson.—At the north end of the Junc- 
The drains are at intervals of 50ft., and connect with 4in. | tion Cut a sliding caisson divides the two docks, and 
cast iron drainage pipes discharging at the front face of the | serves to regulate the water levels as required. The 
wall. These drains were constructed for the purpose of | caisson chamber is on the east side of the passage. The 





is greater, the maximum being about 26ft. At the inner 
end of the lock, on the dock side of the inner gates, and at 
the outer end, on the channel side of the outer gates, 
stops and sills are formed for a ship caisson. The caisson 
constructed by the Motherwell Bridge Company for the 
graving dock entrance, 100ft. in clear span, is designed to 
fit the stops in the lock, and has already been used in the 
outer position to keep the water out of the lock during the 





getting rid of the water from the soft ground and the 
filling deposited in rear of the walls. After the comple- 
tion of the filling, the 4in. cast iron pipes were run in 


solid with cement grout, and the outlets closed with brick- | 
A longitudinal rubble drain 2ft. by 2ft. | 
is carried along the back face of the wall at the base of | 


work in cement. 


the rear filling. Dry stone rubble is also laid along the 


back face of the walls between the levels of + 22°31ft. | 


and 81°31 ft. 

At the south end of the site of the future North-East 
xtension of the dock a stone pitched slope has been con- 
structed to form a temporary wall. The permanent walls 


are returned along the sides of the site to form abutments | 


to the pitched slope, which will be dredged away when the 
arm is constructed. <A portion of the site of the North- 
West Extension has been dredged out for use as a timber 
pond, and here also the permanent dock walls have been 
returned for'some distance. Throughout the work Forest 
of Dean stone has been used for steps, landings, corbels, 
and all other parts of the walls exposed to risk of damage, 
with the exception of the wall copings. A pipe culvert is 
constructed in the upper part of the dock walls for the 
reception of hydraulic mains, water supply pipes, and 
electric cables. 


Excavation.—The original surface of the site of the dock | 


varied between the levels of +35-Oft. and +20°0ft., the 
mean being about +26°Oft. The area of the dock was first 
excavated to a level of about + 14°Oft., the sides of the 
excavation being sloped up from behind the lines of the 
wall at a gradient of 1 in 4. 
walls was then proceeded with in timbered trenches— 
Vig. 8—the face sheeting being 12in. by 12in. pitch pine. 


The excavation for the | 


erection of the gates after the demolition of the concrete 
cofferdam commenced. 

The wing walls and the side walls at the entrance are 
completely fendered with pitch pine timber. Three sets 
of fender chains are fitted to be hauled into position 
across the lock to protect the gates from collisions 
with ships. The chains are operated by hydraulic 
winches. The drawings on page 12 and several of the 
engravings in the Supplement show the lock at various 
stages of construction. 

Graving dock.—The graving dock is constructed on a 
site parallel with the lock, the centre lines of the two 
structures being 285ft. apart. The dock is 875ft. long 
from the caisson stop to the base of the nose end, and 
850ft. long over the blocks. Theentrance is 100ft. wide in 
the clear, and the width at coping level is 126ft. 3in. The 
entrance sill is at — 4°Oft., or 32ft. below the normal 
water-level in the wet dock. At spring tides the depth is 


| caisson, which is worked by hydraulic power, was con- 

structed by the Motherwell Bridge Company. The 
| hydraulic hauling machinery is by Messrs. Carrick and 
Wardale. 

Swing bridge.—A double track swing bridge of bow- 
string type, constructed by A. Findlay and Co., of 
Motherwell, spans the junction cut on the skew. The 
bridge is worked by hydraulic power, the machinery being 
| constructed by C. and A. Musker, Limited. 
| The entrance lock.—The entrance lock is situated at 
| the south-west corner of the dock, and is 875ft. long by 
100ft. wide in the clear. The outer sill being at a level 
of — 16°Oft., there is a depth over it of 46ft. at H.W.O.S.T. 
and 86ft. at H.W.O.N.T. The intermediate sill is at the 
same level, and the inner sill at — 10°Oft. The invert 
of the lock is level and the side walls vertical 
throughout. The site of the lock is on the south side of 
Dumball Island, now no longer existing as such. At the 
outer end of the lock the original ground level was about | 34ft., and the water level in the wet dock may be raised 
+ 25°Oft., or 5ft. below H.W.O.S.T. Practically the whole | by pumping another 2ft. when required, thus affording a 
of the excavation for the lock was in silt and mud except | depth of 36ft. over the graving dock sill. 
near the foundations, which are in all cases carried down| [In addition to the caisson sill at the entrance, a second 
| to the marl. The ancient course of the river Avon | sill is provided at a distance of 547ft. from the nose end. 
traverses the site of the dock, and, in order to prevent the | The coping level of the dock is + 35-Oft., and the invert 
flow of underground water under the graving dock a row of | rises from — 8°75ft. at the entrance to —7°1ft.at the nose 
| cast iron piles was driven under the invert of the graving | end. The invert is 20ft. in thickness on the average, and 

dock to the level of the marl and continued at either end | the side walls increase from 6ft. thick at the coping to 
to points where the concrete foundations were actually on | 21ft. at foundation level. The concrete in the dock is 
the rock. This sheeting is shown in the plan and sections of | 6 to 1 and 8 to 1, as shown in the cross sections, page 12. 
the graving dock on page 12. The area between the graving | The walls and invert, as well as the culverts and 
dock and the lock is isolated by the foundations of the | sluice chambers, are faced throughout with blue bricks, 
gravitation culvert, between the outer end of the lock ' and the altars, steps, and ashlar generally are of Forest 
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Fig. 4—THE CITY OF BRISTOL AND THE RIVER AVON 


Along the top of the timbering a rail track was carried, 
on which the cranes used for lifting the spoil travelled. 
For the most part the excavation-in the trenches 
was in silt and compact mud, the marl being over- 
lain by sand and ballast beds averaging 10ft. in thick- 
ness. The whole of the dock walls were constructed in 
timbered trenches, excepting a portion of the north wall 
between the sites of the future extensions of thedocks and 
parts of the side walls of the junction cut between the old 
and the new dock, where concrete monoliths were used 
for the foundations. 

The excavation of the dock below the level of + 14: 0ft. 
was carried out in the dry after the side walls had been 
constructed to a level above that of the surrounding | 
ground. The whole of the material excavated to form the 
basin was mud and silt, no sand or ballast being reached 
above the bottom level of — 5°0ft. The excavation was | 
carried out fcr the most part by steam diggers, six of 
these machines, constructed by Messrs. Ruston and 
Proctor, each capable of removing 700 cubic yards per 
day, being used in this part of the work. The dry mud 
was sufficiently compact to bear the weight of tracks with 
cranes and wagons. 


down to the marl. The foundations of the dock 
wall between the two structures, as well as those of 
the lock, are carried to the marl. At its outer end the 


North Pier, and the south 
the inner face wall of the South Pier. 
of the pier walls consist of concrete monoliths, 30ft. by 
25ft. in plan, sunk to the marl. Similar 
were sunk across the entrance to the lock, anda temporary 
concrete wall erected on the tops of the monoliths to form 
a cofferdam between the entrance piers. 
wall and the upper parts of the cross wall monoliths were 
removed to a level of —18°Oft. after the completion of the 


be seen by a reference to page 12. 


+14: Oft., the excavation for the side walls was taken out in 
timbered trenches, as in the case of the dock walls. After | 
the side walls had been constructed, the dumpling | 
| between them was removed by excavating cross trenches, | 
| 15ft. wide, between timbering, and spaced 40ft. apart in | 
A total of 2,900,000 cubic yards of material was | the clear. As each trench was completed, the concrete 
removed in excavating the basin and by dredging. The | was deposited in it to the level of the invert. Sub- 
excavation in trenches for walls, &c., totalled 805,000 | sequently the intervening 40ft. sections were excavated, 
cubic yards. | the 15ft. cross walls serving as transverse crane roads. 
The Junction Cut.—The Junction Cut giving com- | This method of excavation had the advantage of reducing 
munication between the old and the new docks is 85ft. | the amount of pumping necessary to keep the trenches 
in width, and has a depth at the north end equal to that | dry, and the cross walls served as struts to the side walls, 
of the new dock. At the south end the depth is reduced | pending the completion of the whole of the invert. One 
to —2°Oft., which is the bottom level of the old dock, or | of the engravings in the Supplement shows the excava- 
3ft. higher than the new dock bottom. To avoid the | tion for the lock invert in progress in March, 1906. The 
danger of sinking deep excavations in timbered trenches | total height of the lock from invert to coping is 56ft. 
in close proximity to the water-in the old dock, the side | 10in. 
walls of the communication passage at its south end were| The lock walls and invert are of 6 to 1 and 8 to 1 con- 
founded on concrete monoliths sunk to the marl bottom | crete faced with blue brindled bricks. All sills, quoins, 
and carried up to adjoin the rear face of the old dock | roller tracks, and copings are of Norwegian granite, and 
wall. After the junction between the back face of the old | other masonry is of Forest of Dean stone. The culverts 
wall and the new side walls had been carefully sealed, | are lined with blue bricks. The side ‘walls have a width of | 
and the water had been admitted to the new dock, the | 28ft. below the offsets, except abreast the gate recesses, 
portion of the old dock wall intervening between the | and at the ends, where the dimensions are increased. The 
passage and the old dock was cut and blasted away, the | invert is 16ft. in thickness throughout, except under gate 
under-water work being carried out by helmet-divers and ! sills, culverts, and at the ends of the lock, where the depth 








and the inner end of the graving dock, which are carried | 


north wall of the lock adjoins the inner face wall of the | 
wall is returned to meet | 
The foundation | 


monoliths | 


This temporary | 


lock and dock. The position of the temporary dam will | 


The excavation of the lock was carried out in the dry. | 
After the surface had been cleared to an average level of | 


Swain Sc. 


of Dean stone. The copings, sills, and quoins are of 
granite. The main culverts are 8ft. diameter. Timber 
slides are constructed at intervals on either side of the 
dock, and a 7-ton hydraulic capstan is situated at the 
nose end for use for hauling vessels into position on to 
the blocks. Similar capstans are placed on either side of 
the entrance, and one abreast the intermediate sill. 

The drainage of the invert is from the nose end to the 
entrance and from the centre of the dock to the sides, 
where there are drainage channels running fore and aft. 
The pumping plant is capable of completely emptying the 
dock against a head equivalent to H.W.O.S.T. in two 
hours. When the dock is being emptied at or near low 
water, a gravitation culvert 7ft. diameter, connecting the 
nose end of the graving dock with the channel at the 
entrance to the lock, can be employed. 

The side walls and invert of the dock are founded on 
the ballast overlying the marl. The cross wall at the 
entrance and the invert under the intermediate sill are, 
however, carried down to the rock. The longitudinal cast 
iron piling under the invert has been referred to above. 
The excavation for the graving dock was carried out as 
in the case of the lock, the side walls were constructed first 
and the invert laid in alternate trenches, the intermediate 
dumplings being removed subsequently and the spaces filled 
with concrete. The enormous depth of the inverts both 
in the lock and graving dock,and the massive construc- 
tion of side walls, may appear at first sight to need some 
explanation. The treacherous nature of the Severn 
mud and silt rendered the carrying of the foundation to 
a hard bottom a matter of .absolute necessity. Plans 
and sections of the graving dock will be found on page 12, 
and an engraving showing the completed work is given 
in the Supplement plate. 








A rattway line from the Natal coast near the 
Umbhlatusi mouth through Nkandhla, Babanango, and thence to 
the present Vryheid line, is being mooted. The line would open 
up a highly-mineralised tract of country. Another project is the 
continuation of the present extension to near St. Lucia Bay, where 
it would link up with the existing terminus of the Zululand Rail- 
way. A branch to the Pongola Valley, which is said to be richly 
mineralised, is also mentioned. 
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Or the models exhibited in the machinery hall by | 
various manufacturing firms, railway and_ shipping | 
companies, few, if any, are more interesting and instruc- | 
tive than those to be found on the stand of the Parsons | 
Marine Steam Turbine Company. There is a model | 
of the Turbinia, which, as is well known, was the first | 











small tube type, the pressure of the steam entering the 
first turbine being 1701b. per square inch. The heating 
surface of the boiler is 1100 square feet, and the grate 
area 42 square feet. The condenser has acooling surface 
of 4200 square feet. The auxiliary machinery consists of 
& main air pump, and* a spare air pump, auxiliary 
circulating pump, main and spare feed pumps, main and 
spare oil pumps, and bilge ejectors. The maximum indi- 
cated horse-power obtained on runs of about five hours’ 
duration was 2300, which gave a speed of 34} knots. 
Another interesting model is that of H.M.S. Viper, one 


| of the first two torpedo-boat destroyers to be fitted with 
| Parsons’ turbines. The Viper, it will be remembered, was 
| wrecked off Alderney in a fog, during the. naval man- 


The turbines of this vessel consisted of 


cuvres of 1901. 
The 


two distinct sets, one on each side of the vessel. 


| Viper was 210ft. long, 21ft. beam, and 12ft. 9in. moulded 


depth. The displacement was 350 tons. There were 


'four three-screw shafts in all, entirely independent of 
| each other, the two on each side being driven by one high 


and one low-pressure turbine respectively of about equal 
power. The two minor shafts were driven by the low- 
pressure turbine, and to each of these shafts a reversing 


| turbine was also permanently coupled, the two reversing 

















Fig. 46--THREE SHAFT ARRANGEMENT 


- Main in’et to circulating pump 
v. Circulating pump 
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vessel to be fitted with Parsons’ marine turbines, and 
was constructed at Wallsend.on-Tyne in the year 1894. 
The length of the Turbinia, it will be remembered, is 100ft , 
and the beam 9ft. The displacement is 44 tons. She is 
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Fig. 47—FOUR SHAFT 


fitted with turbines of 2000 actual horse-power, with an 
expansive ratio of 150 fold. There are three separate 
turbines, the high-pressure, the intermediate-pressure, and 
the low-pressure, each driving one screw shaft indepen- 
dently. An astern turbine is fitted to the centre shaft 
Steam is supplied from: a water-tube boiler of the express 


* No. VI appeared June 23th. 


Exhaust from H.P. astern to L.P. astern 
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turbines being capable of driving the vessel astern at a 
speed of 15 knots. Steam was supplied by four Yarrow 
boilers, having a total heating surface of 15,000 square 
feet, and a total grate area of 275} square feet. The dia- 
meter of each high-pressure cylinder was 35in., and 
that of each low-pressure cylinder 50in. With the full 
trial weights on board, and at a displacement of 370 tons, 
a mean speed of 36°581 knots, or nearly 42 statute miles, 
on a one hours’ fuel power trial was obtained, the fastest 
runs being at the rate of 37°113 knots, and the fastest 
pair of runs 36°869 mean. One of the illustrations in our 
two-page Supplement, shows another model on the stand. 
It is the interior of an engine-room of a typical three 
shaft arrangement of Parsons’ turbine machinery as 
usually fitted to mercantile vessels and yachts. The 
arrangement consists of three turbines, one high-pressure 
driving the centre shaft, and two low-pressure working in 
parallel, driving the side shafts. In the exhaust casing of 
each. of the two low-pressure turbines is placed the 
reversing turbine. This arrangement is, of course, now 
well known. The condensers can be seen outside the 
low-pressure cylinders. Tor going ahead in the usual 
manner the steam first passes through the high-pressure 


| turbine, and then in parallel through the low-pres- 
| sure turbines, 


after which it discharges into the 
condensers. For mancuvring, the high-pressure tur- 
bine is put out of action, but rotates idly in vacuum, 
and steam is admitted direct to either or both of 
the low-pressure turbines. The steam can, of course, be 
admitted to either or both of the reversing turbines. The 
illustration shows the pipe work and valves to good 
advantage, and the diagrams which we give in Fig. 46 
will make the arrangement perfectly clear. The fourth 
model shown on this stand is also illustrated in our two- 
page Supplement. This illustration shows the interior of 
the engine-room of a four shaft arrangement of turbine 
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ARRANGEMENT 


machinery as fitted in large war vessels. This arrange 
ment consists of two complete sets of turbines, one on 
each side of the vessel, with an astern turbine fitted on 
each shaft at the back and a cruising turbine on the two 
inner shafts. Thé diagram—Fig. 47—shows a similar 
arrangement of machinery to that of this model.. For 
full power, steam is admitted into the high-pres- 
sure turbine on each side of the ship, and after pass- 








through them it exhausts into the low-pres. 
sure turbines on the. respective sides of the vessel. 
When cruising, steam is admitted to the high-pressure 
cruising turbine on one side of the vessel; it then 
exhausts; into the intermediate-pressure cruising turbine 
on the opposite side of the vessel, and thence to the high 
pressure main turbine on each side, and to the low 
pressure turbines and condenser. By means of valves 
the cruising turbines can be run in parallel as well as 
in series, so that each engine-room can be worked quite 
independently of the other. The diagram, Fig. 47, clearly 
shows the arrangement of pipes between the various 
turbines. 

Several interesting photographs are also exhibited on 
the stand. One shows H.M.S. Dreadnought, which is, 
as is well known, fitted with turbines manufactured by 
the company. 

Another photograph shows the Mauretania, with the 
Turbinia lying alongside. This photograph gives the 
visitor an excellentidea of the progress made with marine 
turbines. In the year 1894 the Turbinia was the only 
vessel fitted with Parsons’ turbines, whilst at the present 
time, we are informed, the total horse-power of Parsons’ 
marine turbines, constructed and on order, amount to 
about 1} millions. | 


ing 





VICTORIA STATION, PIMLICO. 


THE last stage in the reconstruction of the Brighton Com- 
pany’s terminus at Victoria was reached on Wednesday last, 
when the lines on the east side of the station were brought 
into use. The inspection on behalf of the Board of Trade 
was made by Colonel von Donop on Monday. 

This work was described in THE ENGINEER for May 25th, 
1906, so that it will suffice to say that there are five plat- 
forms and nine platform lines, the pletforms being from 
1200ft. to 1420ft. in length, and are numbered from east to 
west, No. 1 platform line being the most easterly and No. 9 
the most westerly. The station is naturally divided into a 
north and a south side by Eccleston Bridge, the north 
being nearer Victoria-street. Southwards from this bridge 
there are between platform lines Nos. 2 and 3, between 
Nos. 4 and 5 and Nos. 6 and 7 a middle road. The purpose 
of this is that a train may depart from the north side—say 
from No. 6 platform—through the middle road whilst 
another train is standing at the same platform, but lower 
down in the south side of the station. Each platform line 
will therefore hold two trains, but, as a rule, trains will 
depart from the north side. ‘They can be admitted up to 
Eccleston Bridge if the platform line in advance be occupied, 
and the passengers detrained, and then the empty carriages 
are allowed to draw forward when the line ahead is clear. 
This does not apply to the two platform lines—Nos. 8 and 9 
—on the extreme west, but these are of sufficient length to 
accommodate two trains at each platform. 

Since the plan that appeared with our former notice was 
prepared additional cross-over roads have been laid in 
between Nos. 8 and 9 platform lines and the middle road 
between them. The points of these are worked electrically 
from the north signal-box. 

The signalling has been carried out by the W. R. Sykes 
Interlocking Signal Company, the ironwork by Head, 
Wrightson and Uo. and Handyside and Co., the glazing by 
W. i. Rendle and Co., who have put in about 500,000ft. 
super. of their ‘‘ Invincible’’ glazing, the gas lighting—fully 
described in THE ENGINEER of Ma ch 27th, 1903, and May 
25th, 1906—by Sugg and Co., whilst Mowlem and Co. have 
been the general contractors. 








CANADIAN WAGES. 


IN all Canadian Government contracts there is a clause 
inserted which is laid down by the Department of Labour 
and known as the “‘ fair wage schedule.’’ Its object is to 
prevent contractors from hiring men below the average pre- 
vailing rates of the district in which the work is to be per- 
formed. For this reason the rates may vary somewhat from 
contract to contract and from time to time. The contractor, 
knowing of the scale before placing his bid, is not taken at a 
disadvantage. We give below the scale attached to a contract 
made very recently in Eastern Ontario, the work being ordi- 
nary canal construction in earth and rock excavation, sub- 
marine work, concrete, and so forth :— 


Class of labour. <= wages not less than 
1 

Foremen for labourers 

Labourers .. .. .. 

Carpenters .. 

Stonecutters 

Masons .. 

Blacksmiths.. .. .. 

Blacksmiths’ helpers. . 

Horse, cart, and driver . 

Team, wagon, and teamster 

Dredge engineer... - 

Dredge craneman 

Dredge fireman .. 

Dredge deck hand 

Dredge cook, female. . 

Dredge watchman 

Scowmen 

Tug captain.. 

Tug engineer 

Tug firemen.. .. 

Tug deck hands 

Drill boat foreman 

Drill boat drillers a 

Drill boat drillers’ helpers 

Steam shovel runner. . 

Steam shovel ceanemen . 

Steam shovel firemen 


lols, 
2°50 per day of ten hours 
1°75 ; 


’ 


and board, per day of 12 lirs, 


35 00 ” 
3 OU per day of ten hours 
2°00 


1°50 ie 
100-00 per month, twelve hours per day 
70°00 ” ” 
35°00 ” ” 
Steam shovel watchman 35°00 ‘a oa 
Steam hoist runner .. 60°00 es ne 
The payment of a lower rate of wages than those mentioned 
for each class of labour is a violation of the contract. The 


clause is rigidly enforced. 





As it has been found that it is such a difficult task to 
manage the Siberian railways fron St. Petersburg, the Imperial 
authorities have decided to establish a special District of the 
Ministry of Ways of Communication. The Director of the Dis 
trict is to be invested with the rights and privileges of an Assistant 
Minister. : 
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RAILWAY MATTERS. 


An electric railway is being built on the Zugspitze, the 
highest peak in the Alps, on Bavarian territory. Its height is 
about 10,000ft. The railway will run to the summit, while an hotel 
will be built at the 7000ft. level. 


The Bulletin Commercial, Brussels, of June 20th, reports 
an announcement in the Nieuwe Rotterdamsche Courant to the 
effect that a committee has been formed for the construction of a 
railway from Stavoren to the German frontier +/4 Heerenveen, 
Groningue and Atten. 


Tux Government of German South-West Africa 
announce that the Luderitz Bay-Keetmanshoop Railway has 
reached the terminal station at Keetmanshoop, and that the whole 
section is now open for traffic five months before the date fixed by 
contract for the opening. 


Tue railways in Sicily are part of the general system 
of Italian State Railways, and are administered by a director, 
whose headquarters are at Palermo. In the second half of 1907 
the line from Palermo to Trapani was taken over by the State 
Railway Administration. The only railways in Sicily open to the 
public which do not belong to the State are the Circum-Etna and 
the Corleone Railways. ‘The latter is a British undertaking. 


H.M. Consut at Asuncion reports that a French com- 
pany has applied to the Paraguayan Government for a concession 
for a railway to run from the capital over the Cordillera de los 
Altos and through some of the principal agricultural districts, such 
as Atyré, Tobati, and Caaguazti, to the Parand River, to meet 
the Brazilian line from San Francisco, which is in course of con- 
struction. The company has deposited a guarantee of £3000, and 
is asking for 100 leagues on the Parani, which, the Consul is 
informed, the Government are disposed to grant. 


AccorpiInG to a United States Consular report, the 
number of miles of railways in Massachusetts increased during 19 7 
from 45484 to 4618. The number of passengers carried was esti- 
mated at 146,821,836, or an average of 75 persons per train wile, 
as against 137,834,000, or 73 persons per train mile, in 1906, thus 
marking an increase of 8,987,836 railway passengers in 1907. The 
amount of freight carried increased from 50,464,667 tons, or an 
average of 225 tons per train mile in 1906, to 53,806,796 tons, or 
an average of 233 tons per train mile in 1907. 


ANOTHER section of the through railway line from 
Keelung to Takow, was opened to traffic on February 20th, 
1908. This is the section from Sansaho tw Korisho, a distance of 
nine miles, which has involved some very heavy tunnelling and 
bridging work. There are eight tunnels and three rivers have to 
be crossed, including the ri-er bed of the Daiankei, which is 
crossed by a bridge 1600ft. long and supported by eight spans. 
Only about four miles of the permanent way remains to be opened, 
and this, it is expected, will take place this year (1908). Mean- 
while the journey from the capital to Tainan has been reduced 
to 12 hours 13 minutes, the distance being 200 miles. 


FacinG-point switches to the number of 1078 were 
removed from the tracks of the Pennsylvania Railroad—lines east 
of Pittsburg and Erie—during the four years from January Ist, 
1904, to January Ist, 1908, according to a recent compilation by 
the company. These were for the most part hand-operated 
switches, of whi h 743 were taken out entirely and 125 others 
replaced by trailing switches. Of interlocked facing-point switches, 
198 were taken out and 12 changed to trailing. During the same 
period, however. 1094 facing-point switches were added, but these 
are all interlocked. These correspond to a growth of over 500 
miles of running track—7599 to 8114—with 409 new siding con- 
nections. 

New surveys are to be made for a railway in a north- 
west direction from Omsk to Tyumen, and for another railway in 
a similar direction from Kurgan to Yekaterinenburg. The latter 
line will cross the boundary line between Europe and Asia. Both 
these projected lines will bring the Siberian Railway in the western 
part of Siberia just beyond the frontier station Chelyabinsk into 
far more direct communication with the rich mining districts of 
the Urals. The two northern points referred to, Yekaterinenburg 
and Tyumen, are already connected by a railway, and by way-of 
Perm there will be established a rather shorter route for joining 
the Siberian Railway either at Kurgan or Omsk. Surveys were made 
for these railways in 1904 ; but the work was never carried out. 


Tue South-Eastern and Chatham Railway announces 
that, in order to accommodate the increasing traffic to Switzerland, 
it has arranged a new service to Basle, which leaves London (Vic- 
toria Station) daily at 11 a.m. +i@ Dover, Calais, and Laon. This 
new express from Calais will be composed of first and second-class 
lavatory corridor carriages, first-class lits-salon, and a first and 
second-class restaurant car. The jsurney from London to Basle 
will only occupy seventeen hours. It is also announced that a 
lavatory corridor carriage for first and second-class passengers and 
with lits-salon accommodation for first-class passengers will run 
from Boulogne to Berne +4 Belfort and Delemont in connection 
with the popular 2 20 p.m. service from Charing Cross daily on 
and from July Ist. The special Monday morning service from 
Boulogne to London, which was so successfully run last summer, 
will be continued this season, beginning on July 13th. The de- 
parture time of the service from Boulogne will be 8.50 a.m., and 
it will arrive at Cannon-street at 12.12 and at Chanring Cross 
at 12.20 p.m. 

Tue Liverpool Tramways Committee at a recent 
meeting decided to institute on the Garston-Pierhead route a six 
months’ experimental service of first-class trams at fares double 
those at present charged on the different stages. The tramways 
manager, ina report he had compiled, suggested that no addi- 
tional cars be provided, but that seven trams, either upholstered 
as first-class carriages or furnished with rattan seats, be substi- 
tuted for seven of the cars at present in use. Seven cars will pro- 
vide a quarterly-hour service from either terminus. It was stated 
that such superior cars had been asked for, Numerous objections 
were urged to the proposal, chief amongst these being delay in 
inclement weather to persons unable to afford the increased fare 
and disorganisation of the present uniform fares The chairman 
of the committee, however, stated that they had met the require- 
ments of the working classes, and were now anxious to meet the 
wishes of the better class. Another member, while doubting 
whether the experiment would prove successful, said it would 
at all events supply practical data and figures, 


Tue Midland Railway has constructed a new corridor 
train on four-wheeled bogies of a new type calculated toreduce vibra- 
tion toa minimum. The train is so made up that near the centre 
it may be parted for the introduction of dining or sleeping cars. 
It consists of six corridor thirds, one corridor brake third, and one 
corridor brake first. The corridor thirds consist of six and a-half 
compartments and seat fifty-two persons, the brake third of fivecom- 
partments and seats forty persons, and the brake first of four com- 
partments and seats twenty-four. The train is fitted in the usual 
Midland style, has a clerestory roof, and is lighted by incandescent 
gas lamps, except the first-class coach, which is lighted by 
electricity. The buffers are of a new type, having a volute spring 
fitted in the rim of the buffer casting, as well as a spiral spring 
within the latter. Some new dining cars have been built as well, 


similar to the above as to bogies, &c., and fitted with electric light 
The third-class car is all dining compartment, no cooking being 
done on it. It is carried on eight wheels and weighs 29 tons, 
while the first-class car is half a cooking compartment and half a 
dining compartment. 
31 tons. 


It is carried on eight wheels and weighs 


NOTES AND MEMORANDA. 


A system has recently been invented by an American 
named Mr. C, Fish, of supplying the necessary red and yellow rays in 
the mercury vapour lamp. The rays from the latter are projected on 
to a glass reflector in such a way that the reflected rays mingle 
with light passed directly through the light-transmitting reflector 
from a source placed on the opposite side. The red and yellow 
rays are usually supplied by ordinary incandescent electric lamps 


Durine 1907 one firm in Philadelphia produced 2663 
locomotives ; this is the largest output in the history of the firm. 
They employed an average number per week of 18,655 men. The 
total output includes 2371 steam locomotives, and 292 electric 
locomotives, Of the steam locomotives forty were of the Mallet 
type, which comprises two sets of driving wheels, cylinders, and 
valve gear under one large boiler. Two of these locomotives are 
about equivalent to three ordinary locomotives. 


Tue glass industry of the United States has grown 
enormously since 1850, when the value of the output was about 
£900,000, while in 1905 it had advanced to £15,800,000. Although 
there has been a very marked advance in the glass industry itself, 
the development has been in respect of the quality of the glass 
produced rather than in the new methods of applying glass to 
commercial uses, or indeed until recently any improvements in the 
actual manufacturing process, -For many years the manufacture 
did not extend beyond window glass, table-ware, and bottles. 


THE production of pig iron from Belgian furnaces 
during May last comprised 11,940 tons. of forge pig, 6080 tons 
of foundry pig, and 93,570 tons of Bessemer and basic pig, a 
total of only 111,590 tons, as contrasted with 122,980 tons in 
the corresponding month of last year. The output of pig iron 
in Belgium during the five months ending with May comprised 
67,850 tons of forge pig, 35,300 tons of foundry, and 367,630 
tons of Bessemer and basic pig, a total of only 470,780 tons, 
= — with 592,280 tons in the corresponding five months 
0 7. 


Some experiments have been recently carried out 
which appear to show that the sea water round the coast of 
Ireland po a ri in radium not hitherto expected. 
This result has been extended by measurements made on samples 
of water collected between Madeira and England, and also on 
water from the Arabian Sea. In a paper recently delivered it is 
shown that the deep-lying sediments of the ocean are excep- 
tionally rich in radium. The materials dealt with were partly from 
the Challenger, partly from the Albatross collections. Some 
globigerina ooze from of the west coast of Ireland was also treated. 


In a method for the manufacture of aluminium—H. 
Herrenschmidt, French patent 383,554, January 10th, 1907—crude 
bauxite is powdered and dehydrated. The hot material is mixed 
with boric acid or a borate, preferably borax—about 8 per cent. 
and a quantity of carbon - coke, charcoal, &c.—calculated to be 
sufficient for the reduction of the iron and silicon contained in the 
bauxite. The mixture is fused in an electric furnace, the iron and 
silicon being reduced and forming compounds with boron, while 
the alumina is merely melted. The fused oxide is then run into a 
second furnace, or into another part of the first furnace, where it 
is reduced to aluminium as usual, after the addition of cryolite, 

C. 

In sinking an artesian well at Newlyn an interesting 
discovery has been made in tapping springs of highly mineralised 
water. The sinking of the well was andertaken for Mr. R. R. 
Bath and the Newlyn Ice Company, in connection with the factory 
which has-been erected for the manufacture of ice, to procure 
water to use in ice-making. A depth of about 180ft. has been 
reached, two tin lodes having meanwhile been passed through, 
and water from the springs reached was submitted for analysis to 
Mr. J. H. Bosanko, of the Penzance Mining and Science Schools. 
He was surprised to find that the water was highly mineralised. 
The simple test revealed an abnormal quantity of iron in the 
water, showing that it must be running through some rich mineral 
vein. No water of this description has ever been found in West 
Cornwall, and it is thought that perhaps it may possess medicinal 
properties of some value. 


Accorpinc to Elektrotechnik und Maschinenbau, 
some time ago two turbines of the Parsons type, equipped with 
surface condensers and coupled to single-phase generators, were 
installed in the municipal electricity works at Frankfort. 
Tests have recently been made on these machines with the 
following results:—-Power on the electrical side was measured 
with an accurate wattmeter standardised by the Reichsanstalt, 
while the steam consumption was determined by weighing the con- 
densed water. The temperature of steam on no occasion fell 
below 258 deg. Cent. At full load—3521 kw.—with a steam pres- 
sure of 10 atmospheres and a 73-3 centimetres vacuum, the steam 
consumption was 13-7 'b. per kilowatt hour. At something less 
than half load—1542-5 kilowatt -a steam pressure of 9-9 atmo- 
spheres and a 74-1 centimetre vacuum, the steam consumption was 
15-6 lb. per kilowatt hour. The speed of the turbines was 1360 
revolutions per minute. The condensing machinery took at full 
load 2-9 per cent. and at half-load 2-5 per cent. of the dynamo 
output. 


Tur lateral thrust of wheels on rails has been 
investigated by the Schoen Steel Wheel Company, by means of a 
sentitive, self-recording apparatus. A 3ft. rail section was used on 
the outer rail of a curve of 1307ft. radius. ‘This piece of rai] was 
held down firmly, but was free to slide outward s.ightly, pressing 
in the piston of a hydraulic cylinder in doing so. A stnall pipe 
connected this cylinder with a pressure gauge registering up to 
2001b. per square inch, a recording pressure gauge having the 
same maximum registration, and a pressure pump. The speed of 
the car was measured by a chronograph, the pen of which was 
momentarily lifted when the car passed by two trips or dogs a 
measured distance apart. The readings at medium speeds were 
erratic, but between 9-6 and 16-21 miles per hour the thrust of the 
wheel against the rail was very approximately equal to 
333 V — 800, V being the speed inmilesper hour. This expression 
gives the lowest values. None of the speeds recorded was equal to 
that corresponding to the super-elevation of the outside rail. The 
experiments indica‘ed that a thrust against the rail amounting to 
nearly 21,0001b. might be eet, and that the front wheel of 
the leading truck would probably exert the greatest thrust. 


AccorpInG to the Engineering Record, the Poetsch 
freezing process has been employed in sinking two shafts for the 
de Wendel Colliery at Klein Rosseln, near Forbach in Lorraine. 
Previous difficulties at this place with the Kind-Chaudron trepan 
system and with the ordinary method, in which reliance is placed 





before the work was begun. An advance pit 33ft. in diameter and 
secured by a temporary iron lining was sunk by hand to a depth 
of about 80ft. Teenknednes holes were then started at that 
depth, equally spaced on the circumference of a 24ft. circle. Two 
of them were bored with a diamond drill, so as to show the 
character of the materials penetrated, and the others were sunk 
by churn drills. The holes were carried down mainly through 
sandstones and conglomerates to a depth of 6134ft. below ground, 
and in them were placed the pipes for the freezing fluid, a 10 per 
cent. solution of chloride of calcium. The pipes had a total length 
of 2-6 miles and a cooling surface of 16,300 square feet. The 
shaft was sunk at the rate of 21ft. per month, inclusive of the time 
spent in boring and freezing. The shaft was lined with tubbing 
up to the ground water level and with concrete fabove that point. 
The second shaft was sunk in the same manner, but the boring of 





on pumps for removing water, led to the adoption of the process | 
| tion with ships equipped with any type of wireless telegraph 
| apparatus, and lists will be published from time tu time giving par- 





MISCELLANEA. 





AccorpinG to Indian Engineering, the local executive 
engineer is collecting data with the object of ascertaining whether 
or not it would be possible, at reasonable cost, to utilise the falls of 
Ani-Sakan or other watercourse in the neighbourhood of Maymyo, 
for the development of electric power for the electric lighting of 
the Pasterr and Vaccine Institutes, barracks, and other Govern- 
ment buildings at Maymyo. 


Two wireless telegraphy installations are being set up 
on account of the Dominican Government by an American firm. 
One of these wil] be erected at Santiago de los Caballeros, 
one of the principal towns of the Republic, situated on 
the Central Dominican Railway, about 40 miles from Puerto Plata. 
This installation is only to be of 2 kilowatt power. When in 
working order these wireless stations will communicate with San 
Juan de Porto Rico, Guantanamo, Jamaica, and the recei:ing 
station on the Florida coast. 


In connection with the present outcry against the 
petrol omnibuses, the chairman of the Electrobus Company points 
out that the panacea for the troubles complained of is to be found 
in the use of electricity as the propelling power. - There are now, 
it is stated, sixteen electrobuses running in London; these are 
without smell, vibration is reduced to a minimum, and it is im- 
possible for the driver to exceed 12 miles per hour. The com- 
pany’s percentage of accidents is, it is sa‘d, lower than that of any 
other similar service of vehicles. 


A HIGH rate of progress was attained in the headings 
of the Loetschberg Tunnel, Switzerland, during April, 1908 The 
advance of the south heading during that month—twenty-eight 
working days—is within 5 per cent. of the record established in th : 
Simplon Tunnel, when 685°5ft. was driven in a single heading in 
one month. The Loetschberg figures for April are 656ft. for the 
north heading and 521}ft. for the south heading, a total of 
11784ft. The two headings have now penetrated respectively 
6986ft. and 5658ft. into the mountain, a total of 12 644fr. 


Ow1nG to an increase in Canadian shipping on the 
Pacific Coast, the Gov2rnment have rescinded the order 
permitting United States vessels to participate in the British 
Columbian coastal trade. It is estimated that there is’ now 
sufficient domestic tonnage for the transport of all the goods 
carried between Canadian ports. Henceforth goods carried in 
bond from the interior of Canada to the United States Pacific 
ports must be transported thence to Canadian ports on the 
Pacific in British registered vessels, otherwise such goods will be 
liable to duty. 

AccorpiNnG to Electrical Engineering a large number 
of Bavar'an manufacturing concerns have presented a memorjal 
to the Bavarian Government, in which it is urged that the con- 
tracts for the supply of the electrical equipment necessary for the 
utilisation of the country’s water power and for the electrification 
of the railways, should be let out to the various firms speciali ing 
in the different classes of machinery, and should not be put in the 
hands of one or a few large firms. To entrust the whole of the 
work to one or a few large firms would, the memorial states, ve 
injurious to the industry and to the country, on both econemical 
and political grounds. 

A REMARKABLE performance in mining work is recorded 
in the Sovth African Mining Journal of May Gh, 1908. At the 
Simmer Deep, a Rand property, two miners carried a drive 2%4ft. 
in sixty-one consecutive shifts of ten hours each. The size of the 
drive was 5ft. by 7ft. One white man and six Chinese were em- 
ployed on each shift, and one round was drilled per shift,-ewh 
round gaining an average of 4-82fs. The number of feet broken 
per case of gelatine consumed was 4-52, and 11-06 lb. of gelatine 
were used per foot. Of the 61 rounds drilled, 59 had 14 hcles 
each and two had 12 holes each. Thenature of the ground ¢:iven 
through is not mentioned. 


Ir is stated-that the Commercial Cable Company has 
received the following telegram from New York :—‘:The Chambers 
of Commerce, the exchanges, and trade associations throughout 
the United States are adopting resolutions and forwarding 
memorials to the Government at Washington, appealing. for 
protection for submarine cables against damage by trawlers off the 
Irish coast. Amongst the associations moving in the matter are 
the Chambers of Commerce of Cincinnati, Cleveland, Savannah, 
and Augusta, the Board of Trade of Louisiana, and the sugar and 
rice exchanges in Louisiana. Many prominent bankers and 
business houses have also made representations on the subject to 
Secretary Root, and to the British Consul General in New York.” 


WaTER was completely shut off from the power tunnel 
at Niagara Falls for five hovrs on June 14th for the first time in 
the ten years since it was constructed, in order that divers might 
examine the abutment of the upper steel arch bridge. Majcr 
Charles W. Kutz, a member of the Taft Commission, was present 
to make observations and measurements for the Government, to 
determine if the falls have been damaged by the use of the water 
by the power companies. The test proved that forty years of time 
and a dozen years of rapid development have changed the river 
so little that those who had been familiar with the waterfall fifty 
years could notice no change when the waters flowed freely again. 
Major Kutz said that the data taken by the Government engineers 
would be forwarded to the War Department as soon as they were 
compiled and registered. The information obtained will be of 
great value. 


Tue Society of Mineral Industry, the most important 
mining and metallurgical institution in France, celebrated its 
jubilee by a very successful congress lasting from June 14th to 
June 20th, which was attended by 436 engineers from various 
parts of France. Mr. L. Tauzin, Inspector-General of Mines, 
presided, and papers were read by Messrs. Siegler, Vicaire, 
Bureau, Marsaut, Laur, Fayol, Rateau, de Reneville, and Lemiére. 
Visits were paid to the principal collieries and steel works in the 
district. At the banquet on June 17th, gold medals were pre- 
sented to Messrs. Marsaut, Rateau, Fayol, Pourcel, and other 
distinguished French engineers who had done most for mining 
and metallurgy during the past fifty years, and congratu- 
latory addresses were presented by Mr. Bennett H. Brongh on 
behalf of the Iron and Steel Institute, and by Mr. Hedley 
on behalf of the North of England Institute of Mining 
Engineers. 

Tue International Radiotelegraphic Convention came 
into force last Wednesday for all the countries which have ad- 
bered to it, including Great Britain and almost all parts of the 
British Empire. Notice will shortly be given of the stations on 
the coasts of the British Isles which will be open for communica- 





ticulars of the ships and the shore stations in the United Kingdom 
and elsewhere which are open to public correspondence, and of 
the rates whi-h will be charged. The land telegraphs of all 
countries, with very few exceptions, will also be available in con- 
nection with ths radiotelegrapbic shore stations, so that it will be 
possible to send radiotelegrams to ships from telegraph-offices in 
the United Kingdom through the medium of foreign radiotelegraph 
stations, and foreign telegraph-offices will accept radiotelegrams 
for transmission to ships through the medium of British stations. 
British ships will, moreover, be abie to exchange messages with 
stations open for public correspondence in all countries which 
adhere to the convention, irrespective of the system of radiv- 
telegraphy employed, and will be able to secure the trausmission 





the freezing holes was started considerably lower. 








of such messages to any part of the world, 
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Advertisements cannot be inserted. unless delivered before 
Five o'clock on Thursday evening, and in consequence of 
the necessity for going to press early with a portion of the 
edition ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each, week, 


Letters relating to Advertisements and the fg 4 Department of the 


Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tur ENGINEER. 


Telegraphic Address, “* ENGINEER NEWSPAPER, LONDON,” 
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PUBLISHER'S NOTICES. 





*," With this week's number are issued as Supplements two Two-page 
Kugravings of the Royal Edward Dock at Avonmouth and Models 
of Marine Steam Turbines at the Franco-British Exhibition. 
Keery copy as issued by the Publisher includes copies of these 


Supplements, and subscribers are requested to notify the fact should 
they not receive them, 


“THE ENGINEER” DIRECTORY. 

« «A new edition of the above Directory has been printed, containing 
un ubridged index to the principal articles which appeared in 
the Editorial columns during the year 1907, and « classified list 
of ud vertisers, with a list of Joreign technical terms. The Publisher 

wll be happy to forward a copy on request, post free, to aay sub- 
scviber either ‘at home or abroad, who has not already received one, 
or to anyone interested in the purchase of machinery. 
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TO CORRESPONDENTS. 


oe Inorder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
‘or insertion in this column, must in all cases be accompanied by a lar; 
envelope legibly directed by the writer to himself, and stamped, in inter 
that answers received by us may be forwarded i i 
notice can be taken of communications which do not comply with these 
instructions, 

De All letters intended for insertion in Tur ENGINEER, or containing 
fe parson vy Lear nme accompanied by the name and address of the writer, 


om N 
ohne aud eon nome ¢ om Saith. No notice 


De We cannot undertake Lo: we must, 
therefore, request correspondents to 





REPLIES. 


M.—We would suggest that you should apply to Bryant and May, Limited, 
Fairfield-road, Bow, E. 

B. 8.—You might try Bradley and Craven, Limited, Wakefield ; Green- 
wood and Batley, Limited, Leeds; Taylor and Challen, Limited, Bir- 
mingham, 

8S. B.—-We would suggest that {% should try the Carbrook Steel Works, 
Sheffield ; A. Herbert, Limited, Coventry ; and the Executors of J. Mills, 
Limited, ‘Bredbury, near Stoc kport. 

H. B, (Essex),—There is no examination that gives a person the right to 
call himself a ear The title may be used by anyone without any 
rights, and it is used of rights by those appointed to professorial chairs 
or duties. The wcandard of learning is expected to be high, and is 
generally rather theoretical than practical. 

Desion.— —{a) There are only the usual students’ books ; Unwin’s ‘‘ Machine 
Design” is the standard ; see also F. R. Jones’ ‘ ‘Machine Design, ” (db) 
See Hutton’s “ Steam Boilers,” Jamieson’s “Steam Engines,” Ripper’s 
“‘Steam Engine Theory and Practice,” Heck’s ‘Steam Engines, &.,” 
Stevens and Hobart’s ‘Steam Turbines,” and scores of other books. 
(c) See Merriman and Jacoby’s “‘ Roofs and Bridges,” Anglin’s “ Design 
of Structures,” and Farnsworth’s “‘Structural Steelwork.” (d) See 
** Brickwork and Masonry,” by C. F. and G. A. Mitchell. 


INQUIRIES. 


LOCK WASHER. 
Sir,—Can any of your readers inform me of the names and a 4 of 
B. 


the makers of the National lock washer ? 
July Ist. 


THE ENGINEER. 














JULY 3, 1908. 





The Nationalisation of French Railways. 


By a narrow majority of three the French 
Senate last week ratified the Bill empowering the 
Government to acquire the Ouest railway, which 
event is regarded as the first step towards the 
nationalisation of the whole railway system. The 
narrowness of this majority is eloquent of the 
closeness of the fight which the Socialist party has 
been waging with the railway interest for years 
past. In a country where everything is dominated 
by politics it is difficult to’ find a more glaring 
instance of huge interests being sacrificed to a 
political principle than this State acquisition of the 
Ouest. 

To understand clearly the significance of the new 
arrangement it is necessary to describe the present 
situation of the sections affected by the Bill. The 
Etat section covers a triangular territory to the 
south of the Loire, bounded on the east by the 
Orleans line, taking in Tours, Poitiers, Angouléme, 
and Bordeaux. On the north it is cut off from the 
Ouest by the Orleans line from Tours to Quimper. 
The length of the Etat system is 1800 miles. The 
Etat has no independent communication with Paris, 
but has running powers over the Orleans. Being 
circumscribed in this way, and cut off from the 
best sources of traffic, the Etat is obviously in an 
unsatisfactory position, and it was with a view to 
harmonising the interests of the Etat with the Ouest 
and Orleans that a convention was proposed in 
1904 whereby a more homogeneous character would 
be given to the three sections. The Orleans was 
to concede to the Etat its territory to the north of 
the Loire, comprising the line from St. Nazaire and 
Redon to Tours, as well as an extension to Paris, 
for which purpose the Ouest was to complete the 
new line from Chartres to Paris and hand it over 
to the State. The Ouest was also to make 
over some of its territory to the south of its 
system, and receive in exchange the Orleans 
line between Redon and Quimper. Ufider this 
arrangement the Etat would receive 620 miles of 
valuable railways tapping the valley of the Loire, as 
well as independent communication with Paris and 
termini of its own in the capital. This would be 
almost entirely at the expense of the Orleans, since 
the Ouest would only lose about 60 miles of line. 
The arrangement was logical enough, and was 
warmly approved by everyone except the Social- 
ists, who feared that if the convention were 
ratified it would put an end to their dream of a 
nationalisation of the entire railway system. While 
the Convention of 1904 remained in abeyance the 
alternative proposal for the purchase of the Ouest 
section was strengthened by the financial difficulties 
this company was constantly struggling against, 
aggravated as they were by .the autocratic control 


of the State acquisition of the railway. The 
directors of the Ouest company have frequently 
stated that if certain works necessary for improving 
the efficiency of the service were not carried out it 
was because the Minister of Public Works had not 
ratified them. Now the deficiencies occasionally 
noticed in the service have been seized upon by 
the Socialists as an argument in favour of State 
purchase, but the argument invoked by the Minister 
is that, since all the railways will come to the State 
within a period of fifty years, it is advisable 
to advance the date for the purchase of the 
Ouest in order to provide experience of the best 
way of eventually administering the other lines. 
Apparently the experience of the Etat section is not 
sufficient. If this is to be taken as an example 
of the management of the other lines, including the 
Ouest, the outlook is by no means promising. The 
State acquisition of the Ouest is opposed by every- 
one not under the influence of the Socialist 
majority of the Chamber. The Parliamentary Com- 
mission reported against it, and the whole of the 
population served by the Ouest line objects to 
State interference. When the Minister stated 
during the debate that the 1904 convention fell 
through on account of the dilatory attitude of the 
companies, the Orleans renewed its offer, and 
undertook to complete negotiations at once if it was 
accepted. Despite the pressure brought to bear 
upon him by the Parliamentary Commission, the 
Minister absolutely refused to reopen this question. 
The Government would accept no alternative to the 
purchase. A proposal to incorporate the Ouest in 
the Nord, which would offer the best guarantee of 
good management, was not entertained. Even the 
ways and means of providing funds for the purchase 
of the Ouest were not properly elucidated. This is 
to be settled by a special law. Consequently, the 
Senate has ratified the Bill for the acquisition of the 
Ouest Railway without knowing whether the 
country’s finances will render the purchase 
possible. The result of this Bill has been to change 
nothing in the relative positions of the Etat and 
the Orleans. It is obvious that when the Etat and 
Ouest are both worked by it, the State cannot allow 
the two systems to be separated by the Orleans, 
and thus at a comparatively early date the question 
of taking over this railway is certain to be raised. 
There are so many other ways of satisfactorily 
solving the problem of the Ouest Railway that the 
refusal of the Government to listen to any alterna- 
tive to State acquisition shows that every other 
question has been made subservient to the principle 
of nationalisation, and in France the future of the 
railways under State management is not being 
looked forward to with feelings of the liveliest 
satisfaction. 


The Average Output of Coal Miners. 


THE past twenty years have witnessed a consider- 
able expansion in the production of coal in the 
United Kingdom, although the development has 
been both absolutely and relatively less than that 
which has taken place in the United States. 
During the past decade the progress in the British 
tonnage raised to the surface has been almost con- 
tinuous, only two years having experienced a tem- 
porary check, and this was removed in the follow- 
ing years. The aggregate production of coal in 
1907 amounted to 267,000,000 tons, or over 
16,000,000 tons in excess of the output in the pre- 
ceding year, and nearly one-fourth of the former 
quantity was shipped to other countries. Not- 
withstanding the phenomenal figurespfor last year 
the demand for exportation has been well sustained, 
in so far as the present year is concerned, seeing 
that the Board of Trade returrs for the first five 
months actually indicate a not inconsiderable 
increase as compared with the equivalent period 
in 1907. It has, of course, not been possible to 
deal with the larger output last year without further 
drawing upon the labour market. In this connec- 
tion the general report and statistics of Mines and 
Quarries for 1907 show that the number of miners 
employed both underground and on the surface 
totalled 940,000 as contrasted with 882,000 in 
1906. These figures represent the formidable addi- 
tion of 58,000 workers in a single year, and we 
look ir vain for a similar augmentation in any pre- 
ceding twelve months. All the producing districts 
participated in the increase in the output in 1907, 
the Midlands coming first with the largest incre- 
ment, Yorkshire and Lancashire ranking second, 
and the East of Scotland occupying the third posi- 
tion from this particular point of view. 

It was given in evidence before the Departmental 
Committee on the Miners’ Eight Hours Day that 
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duction of the system would amount to 25,000,000 
tons per annum, calculated on the output in 1906. 
Although the Committee declined to accept this 
conclusion as put forward by witnesses engaged in 
the management of collieries, they admitted that 
some diminution in the quantity of coal raised to 
the surface would follow a statutory reduction in 
the number of working hours, whether introduced 
gradually or suddenly. But if it be assumed that 
the coalowners are correct, and that the effect would 
be a curtailment of the tonnage of coal to the 
extent indicated, the question arises as to what 
would have to be done under the circumstances. 
It would obviously be impossible for the country to 
be deprived of the use of such a considerable quan- 
tity of coal, and it would, therefore, either be 
necessary to prevail upon the miners to work 
harder or to procure a larger supply of additional 
labour. The idea that the men would produce a 
greater tonnage of coal individually may be dis- 
missed from consideration on the ground that the 
tendency in thé coal trade, as in other industries, is 
to do less work and not more. It would consequently 
be essential to make a large addition to the ranks of 
the miners, and a simple computation shows that a 
fresh army of 85,000 men would be required to 
maintain the output of 25,000,000 tons, provided, 
of course, that the assumed reduction were to take 
place. If the wages of these men averaged 30s. 
weekly, the total annual expenditure would be 
increased by £6,630,000, and this would only form 
a portion of the extra financial burden which would 
be placsd upon the general body of consumers by 
the enactment of a statutory eight hours day. 

It will be recollected that the Departmental Com- 
mittee reported that the average week at present 
worked is a week of 43 hours 13 minutes, which, 
spread over six days, gives ap average of 7} hours 
per day, and they suggested that some improvement 
in the efficiency of labour would take place, 
especially in certain districts. But can it be 
seriously expected that men who already work less 
than eight hours daily would be induced to increase 
the duration of their labour to this number of 
hours? British coal miners are already the most 
industrious of all the coal winners in Europe at 
the present time. According to the statistical 
tables issued by the Board of Trade in relation to 
the production and consumption of coal, the 
quantity raised per person employed in the 
United Kingdom fluctuates year by year, but 
the tendency is not of an upward character. 
The maximum was apparently reached in 1888, 
when the average output per miner was 321 tons, 
and the minimum was in 1893, when the quantity 
was 247 tons. In 1906 the tonnage was 291 tons, but 
last year it receded to 284 tons per person employed, 
both underground and on the surface. If, however, 
the underground workers only are taken into con- 
sideration it is found that the average production 
in 1907 amounted to 372 tons, being a decrease of 
2 tons as compared with the preceding year. The 
movement in Germany has also taken a falling 
curve, the miners producing on an average con- 
siderably less than in Great Britain. The French 
miners individually raise even a smaller tonnage 
than the Germans, whilst the Belgians occupy a 
still inferior position to their French colleagues. 
A period of twenty years in France and Belgium 
has not materially changed the tonnage output per 
miner employed, but the German miners have 
reduced their output by 21 tons in that term, 
and the British miners by no less than-34 tons 
since 1887. The miners in Great Britain only 
work for the purpose of obtaining a certain amount 
of money within a fixed period, and when they have 
once earned this particular sum they turn to their 
sporting and other pursuits for recreation. It is 
beyond human agency to interfere successfully 
with these habits, and if those of the men who 
work less than eight hours a day have their period 
of labour increased it is probable they would not 
work at all on Saturdays, and this would naturally 
complicate the situation. At any rate, and even 
with a postponement of the eight-hours’ day for a 
term of five years, it seems hopeless to expect that 
the useful efforts of the miners would be increased 
under 2. statutory limitation of the length of the 
working day. On the contrary, everything points 
to a heavy decline in the production or the intro- 
duction of a new army of workers whose wages 
would have to be provided by the community in 
general. 


Condensers, 


AS time passes we seem to hear that about the 
steam engine we have more and more to learn; 
that, in point of fact, the methods of construction 
we use, and the proportions we adopt, although 








evidently the result ‘of long experience, are by no 
means the best that can be devised. Of no depart- 
ment of steam engineering does this appear to be 
more true than it is of the apparatus by which 
steam is condensed. Simple as the operation is at 
first sight, it turns out on examination that it is 
really complex, and that very nice questions have 
to be satisfactorily answered in order to arrive at 
the best results. This was true from almost the 
first. Thus, there has always been considerable differ- 
ences in the performance of the old-fashioned jet con- 
denser. Lack of efficiency has been usually attributed 
to incompetent air pumps. But we could cite cases 
in which an alteration in the position of the spray- 
ing nozzle alone sufficed to improve a bad into a 
very good vacuum. The surface condenser pre- 
sents so many points where mistakes may be made, 
that it is surprising that it did not long ago attract 
the attention which it has received with very good 
results during the last few years.. The surface 
condenser is very expensive, takes up much room, 
and is very destructible; while it is of the utmost 
importance that it should not break down suddenly 
—an event very far from being unusual, particularly 
in war vesse’s. 

The latest contribution to the literature of the 
condenser is the paper by Professor E. Josse, read 
two weeks ago before the German Institution of 
Naval Architects, of which a summary will be found 
on page 655 of our last impression. “It will be 
remembered, perhaps, that the paper gave the 
resulis of experiments carried out at the engine 
laboratory of the Technical High School, Charlotten- 
burg, by Professor Josse and Dr. Gensecke. The 
prominent discovery was that the most important 
factor about surface condensation was the rate at 
which the condensing water moved; while the use 
of spirals in the tubes, by which the water had a 
whirling motion imparted to it, augmented efficiency 
by 50 per cent. It is not to be taken for granted 
that this improvement would not be effected by 
other means, but so far it seems in some respects 
not to be more than might be expected. Coefficients 
are given of the rate of transmission of heat from the 
steam through the tube walls to the water; but all 
such coefficients are to be looked upon with doubt. 
They will usually be found applicable only under one 
set of conditions. They must be taken for what they 
are worth. All recent researches, however, go to 
show that the normal condenser with a cylindrical 
body and straight tubes through which the cold 
water is pumped is not the best form which the 
surface condenser can take. In two important 
respects it fails. In the first place the distribution 
of steam among the tubes is not uniform; and in 
the second, the tubes do not all pass through them 
the same weight of water in a given time. The 
now well known “Contraflo”’ condenser supplies 
an example of the benefits accruing from an intelli- 
gent treatment of the subject. With turbines, 
Professor Gosse directs attention to the importance 
of reducing the sizes of condensers, which now 
occupy from 30 to as much as 60 per cent. of all 
the space available in the engine-room; while the 
question of weight is to be very carefully considered. 
The turbine, it must not be forgotten, is absolutely 
dependent on a high vacuum for its efficiency. The 
high-pressure turbine is always uneconomical for 
reasons very well understood, among which may be 
cited the unavoidable and great “leakage "’ of high- 
pressure steam past the blades. On the contrary, 
the low-pressure turbine, receiving steam at a 
pressure not greater than 6 lb. or 8 lb.. abso- 
lute, is extremely efficient and economical; but 
with a pressure so small, a trifling vitiation of the 
vacuum can do tremendous harm. Every inch lost 
would represent from three to four times the 
mischief done by a similar loss in the case of a 
reciprocating engine. 

Professor Josse drew a very correct comparison 
between the turbine and such reciprocating engines 
as those of the Deutschland. Although we have, 
while lacking the details of his argument, some 
little difficulty in grasping his meaning, this 
appears to be in effect that there is for the recipro- 
cating engine a minimum back pressure which 
remains unaffected by the vacuum within certain 
limits. In other words, the back pressure, other 
things being equal, in the low-pressure cylinder 
will be about the same, whether the vacuum is 
25in. or 27in. It is a regrettable fact that this 
seems to be true, and that whereas the back pres- 
sure in a turbine need not exceed 14 Ib. absolute, in 


'a low-pressure cylinder it does not often get below 
'5 lb. above zero. It is constantly-stated that whereas 


steam in a turbine can be expanded about 100-fold, 
even in a quadruple engine it seldom. reaches 
25-fold; and it cannot be greater because, in the 
first place, of the mechanical difficulties incurred 





by the necessity for very large low-pressure 
cylinders ; and, secondly, because nothing is gained 
by extending expansion below back pressure. The 
reasoning is, however, not complete, and the argu- 
ment is at once eluded by pointing out that if the 
back pressure could be reduced the conditions of the 
two types of engine would be proportionately 
assimilated. Take, for example, an engine with a 
low-pressure cylinder 100in. in diameter, piston 
speed SOOft. per minute. One pound average 
pressure on the piston represents 190 indicated 
horse-power. If, now, the back pressure were 2 lh, 
instead of 7 lb., a gain of 950 horse-power would be 
realised. It appears that it is only when an engine 
is being tested scientifically that the true meaning 
of “Inches of Vacuum” is attached to the words. 
Other things being equal, their number depends on 
the state of the barometer alone. Thus a high 
barometer augments the vacuum as shown by the 
gauge; but it has no effect whatever on the back 
pressure. It has nothing at all to do with the 
internal economy of the engine. It slightly 
increases the load on the air pump, and it repre- 
sents so much additional load on an indicator 
piston, which tends, of course, to make the vacuum 
appear to be better than it is. But if the pressure 
of the air were doubled, or reduced one half, the 
engine would be in no way affected so long as thie 
safety valve did not blow off. 

The reason why the back pressure in a turbine 
is so low is in no way recondite or obscure. It is 
simply that the exhaust pipe is of enormous 
dimensions. Virtually, the end of the turbine 
casing opens into a room in which, at one end, 
is placed the surface condenser pipes. Small back 
pressure cannot be got with reciprocating engines, 
because the exhaust ports are inadequate in size, 
and the deliyery into the condenser is choked by 
the tubes on to which the steam is delivered. 
Examples of careless designing in these respects 
are all too common. We have only to look ata 
longitudinal section of a marine engine to see how 
long and tortuous the exhaust passages are as a 
rule. The old-fashioned side lever engines worke:| 
with much less back pressure than many of the 
modern triple engines, because the exhaust steam 
was delivered straight into the injection condenser. 
With an initial pressure of about 25lb. absolute it 
was essential that the back pressure should be low 
ifany power was to be had. These engines worked 
like the turbine, on the toe of the theoretical 
diagram. It ought not to be difficult to effect an 
improvement in the exhaust valve gear of the 
low-pressure cylinder. The gain may appear 
smal], but it is worth having. Possibly as 
much as 10 per cent. might be obtained in 
this way, the 10 per cent. representing an increase 
in power to be had for practically no expenditure. 
Thus a matter of considerable importance is the 
way in which steam is admitted to the condenser. 
Very commonly it goes in through a circular opening 
in the top of and about mid length of the condenser. 
A much better plan would be to distribute it by 
admitting it through the equivalent of a slot extend- 
ing the whole length of the condenser casing. Such 
papers as Professor Josse’s do much good, whether 
his views areor are not acceptedas sound throughout, 
by. directing attention to the details of steam engine 
construction—matters about which the draughtsman 
and the patternmaker are liable to get into ruts, 
simply because they do not estimate detail at its 
proper value. 


ROYAL SOCIETY CONVERSAZIONE. 


THE annual ladies’ conversazione of the Royal Society 
was held at Burlington House on the evening of Monday 
last. There was a large gathering of members and guests, 
who were received by the President, Lord Rayleigh, and 
Lady Rayleigh. 

As is not infrequently the case, many of the exhibits 
provided were the same as those which were shown at 
the Society’s conversazione in May, and were referred to 
by us at the time. It will not be necessary, therefore, to 
deal with these at any great length, but there were other 
things on view which well merited attention. In speak- 
ing of these we will follow our usual custom, and deal 
with them in the order in which they appeared in the 
Society’s descriptive catalogue. 

Mr. Leonard Hill exhibited a self-contained diving 
dress and a life-saving apparatus for use in mines, both 
made by Siebe, Gorman and Co., Limited. In the first 
of these the air pump, pipe, and life line are done away 
with, and the diver is connected to the surface by a 
telephone cable only. Attached to the back of the 
ordinary diving dress are cylinders containing air and 
50 per cent. oxygen. The oxygen mixture is delivered 
to the helmet by a pipe, to which a reducing valve is 
attached. The supply is four litres per minute, and lasts 
two hours. Two caustic soda boxes are connected by a 
pipe with the helmet, and by a second pipe to an 
aspirating arrangement placed in the oxygen delivery 
tube. The force of the oxygen mixture escaping 
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through a narrow jet is used to aspirate the air in 
the helmet through the soda boxes, which purify it 
from the exhaled carbonic acid. The use of such a dress 
in mines, and the employmont of a 50 per cent. oxygen 
mixture, was suggested by Dr. John Haldane. A 50 
per cent. oxygen mixture is safe to breathe at depths 
not exceeding 75ft. Mr. Leonard Hill has applied the 
aspirator and caustic soda arrangement also to the 
ordinary diving dress used with a pump, so that one 
pump, in place of three or four for deep work, is 
suflicient to keep the air in the helmet free from 
carbonic acid. The aspirator is placed in the air pipe 
where it joins the helmet. 

The mining apparatus bas been developed from that 
invented by Mr. F'leuss. It consists of a breathing bag, 
and cylinders of compressed oxygen, carried by straps 
passing over the shoulders, and so hung that the man is 
free to do work. The dress allows the man to be 
stripped to the waist in hot atmospheres. He has a 
mouthpiece fastened to his mouth, and wears a nose-clip, 
and goggles to protect his eyes from smoke. The mouth- 
piece is connected to the breathing bag by flexible tubes, 
which allow free movement of the head. One contains 
an inlet and the other an outlet valve. The breathing bag 
contains sticks of pure caustic soda, which absorb the 
carbonic acid breathed out. A vertical partition in the 
breathing bag guides the exhaled air through the caustic 
soda. The oxygen is conveyed to the breathing bug by a 
tube which enters the breathing bag close to the inhaling 
tube. The supply, controlled by a reducing valve, is two 
litres per minute—the maximum amount aman can want 

and lasts two hours. An emergency valve is added, so 
that the man can obtain more oxygen in case of need. A 
gauge indicates how much oxygen is left. The man 
carries an electric lamp, to which an alarm clock is 
attached. The alarm rings every few minutes and 
reminds the man to look at his gauge. Dressed in this 
apparatus, a man has done 330,000 foot-pounds of work 
in two hours. 

Miss M. Helen Tongue had on view an extremely inter 
esting set of copies of Bushmen paintings. Though these 
possess practically no engineering value, they are executed 
in such an excellent manner, and convey such a realistic 
idea of the originals, that we feel bound to mention them. 
The paintings, which are found on the walls or roofs of 
rock shelters or caves generally in sandstone districts, 
have been co’oured by iron oxides or with ochres mixed 
with fat. They come from Cape Colony, the Orange 
River Colony, and Basutoland. 

We called attention in describing the exhibits of the 
last conversazione to the relics obtained during the opera- 
tions of underpinning Winchester Cathedral. Mr. Francis 
Fex again brought them forward, and has been able to throw 
additional light on the matter. One of aseries of oaken piles 
4ft. long has been added to the collection. The date when 
these piles were first put in was about 1079, and that 
which was exhibited was still in good condition, the point 
being intact. Extraordinary difficulties are being met 
with in the carrying out of this work. For instance, the 
engineers do not dare to pump away the water, so that 
the work has to be performed by divers, and the dis- 
coloration of the water by the peat is such that no arti- 
ficial light is of any use, and the operations have to 
proceed in darkness. 

The Director-General of the Survey Department of 
Egypt had sent a collection of plans, photographs, and 
objects illustrating the archeological survey of that por- 
tion of the Nile Valley which will be submerged by the 
Assuan Reservoir when its level is raised. A detailed 
survey of the valley and the ancient sites is being made, 
and the anatomical study of all human remains found is 
being carried on simultaneously with the archeological 
investigations. Numerous pre-dynastic cemeteries have 
been found, and the present evidence shows that in these 
times Lower Nubia and Egypt formed one ethnological 
territory, both districts being in the same state of culture. 
From the First Dynasty their history diverges; in Egypt 
the race remained unchanged, and culture shows a pro- 
gressive development; in Nubia the race became mixed 
with a strong infusion of negro blood, and culture lagged 
behind that of Egypt. 

Close beside one another were several exhibits which 
were at the last conversazione. These were Mr. J. T. 
Irwin’s hot wire oscillograph; Johnson, Matthey and Co.’s 
apparatus in transparent fused silica ; a quenching appara- 
tus for metallographic specimens, and the tensile fracture 
of steel under the Zeiss stereoscopic microscope, both 
designed by Mr. W. Rosenhain and shown by_ the 
National Physical Laboratory; and Professor C. V. Boys’ 
straight-line motion apparatus and artificial horizon. 

Professor Milne, as usual, exhibited some interesting 
seismograms. These illustrated the difference in 
character between records obtained from the same 
‘instrument. That of the Mexican earthquake of 
March 26th, 1908, was obtained on quickly running paper. 
The earthquakes of August 9th, 1906, were obtained on 
slowly moving paper. In the former halation effects donot 
eclipse the first preliminary tremors, and an open diagram 
is obtained. The three earthquakes which occurred on 
August 9th, 1901, indicate the value of seismograms in 
correcting cablegrams. The interval of time between 
the preliminary tremors and the maximum motion show 
that the origins of the first and third disturbances were 
6000 miles distant, while the second was nearly 7000 
miles distant. The first and last came from J apan, while 
the second came from the East Indies. In American 
and European newspapers it seems to have been univer- 
sally stated that the origins were in Alaska. There was 
also the seismogram of the first large earthquake recorded 
in London. This was made on a seismograph which had 


been put up in a workshop in South Tottenham for inspec- 
tion before being shipped to South Australia. 

Working models of wireless telegraphy despatch and 
receiving stations were shown by Professor J. A. Fleming 
as an example of the transmission of signals by electro- 
magnetic induction between oscillatory circuits, the 
rece} tion being by means of a glow lamp detector. At 


one end of the principal library a square circuit had been 
set up in which high-frequency oscillations were created 
by the discharge of a Leyden jar charged by an induction 
coil. The coil was actuated by a coal gas mercury break, 
and the spark was in a cast iron silencing chamber with 
air blast arc destroyer. The oscillations were cut up into 
Morse signals by a punched tape and relay in the primary 
circuit. At the far end of the officers’ room, some 100ft. 
away, was a simila# receiving circuit, in which oscillations 
were created by induction and detected by a glow lamp 
detector or oscillation valve and telephone. 

Mr. 8. Cowper-Coles again exhibited his examples of 
parabolic and flat mirrors made by electro-deposition and 
coated with palladium, chromium, and other metals, and 
also specimens of electrolytic copper showing the ecrys- 
talline structure and the weak line of cleavage formed 
by making a sharp V-shaped scratch on a cathode. The 
series of master gauges or standards for extremely accu- 
rate measurements—the invention of Mr. C. E. Johans- 
son, of Sweden—was also again shown by Messrs. H. G. 
King and R. Kerr, as well as the Cambridge extensometer 
by the Cambridge Scientific Instrument Company. This 
instrument was described in detail in our issue of May 15th 
last. 

Mrs, Ayrton described and illustrated by experiments 
some interesting researches which she has been conduct- 
ing with regard to the residual motion of water moving 
in stationary waves. Mrs. Ayrton has discoyered that 
when a liquid rises and falls in rhythmical wave motion 
its particles do not simply swing to and fro, returning, 
like pendulums, to their starting points after each oscilla- 
tion, but that each particle takes up a new position after 
each oscillation, so that it traces out a path for itself, 





only returning after many oscillations to the point from 
which it started. This general movement, which takes 
place in conjunction with the oscillatory movement, is 
called the residual motion of the liquid. It takes the 
form of vortices of peculiar shape, which are exactly the 
opposite of the ripple-forming vortices to which obstacles 
under the water give rise, since a single residual vortex is 
only completed in many oscillations, while each ripple- 
forming vortex is born and dies in a single swing. The 
complete residual motion in a vertical plane of water 
moving in stationary waves was shown in various ways. 
the motion in different parts being made visible by bronze 
powder, aluminium powder, or water colour paint, accord- 
ing to circumstances. 

Mr. Frederick Iles exhibited some irisographs or 

chemical designs, and some caleidographs or original 
designs executed by aid of the caleidograph on china, 
glass, paper, and on prepared glass plates. Irisography 
is a method of producing coloured designs by means of 
chemical solutions applied in spots upon unsized paper 
and subsequently developed by the central application of 
a compound solution which, spreading by capillary attrac- 
tion, and coming into contact with the previously applied 
spots, combines with and reacts upon them to produce 
designs of varied outlines and colours. The title indi- 
cates the brilliant spectrum-like display of colour occur- 
ring during the evolution of the designs, which becomes 
modified whilst drying, partly owing to subsequent re 
actions, and partly to the matt surface of the paper. 
The caleidograph is an instrument to facilitate the work- 
ing out, or elaboration of simple or complex designs com- 
posed of geometrical curves and lines, either upon paper 
or the actual articles of china, glass, metal, kc. It 
differs from the geometric pen in that its movements 
are actuated by and entirely under the control of the 
operator in such manner that any fancied designs within 
geouetrical limits can be readily effected with mathe- 
matical precision. Each dot and line in the examples 
shown had been placed separately, the number of these 
in some of them approximating 9000. 
The preservation of timber is of considerable interest 
to engineers, and the exhibit of Mr. C. Gordon Hewitt 
well deserved attention. It had to do with the larch 
sawfly, which has increased during the last few years to 
so great an extent in many of the large larch plantations 
in Cumberland as to become a serious pest. Many 
hundreds of acres of larches were completely defoliated 
in 1907. Except in the young plantations it will be 
necessary to rely on natural means of control, of which 
birds, voles and ichneumons have so far been found to 
be the most important. The Manchester Corporation 
has adopted a scheme of bird protection, and has dis- 
tributed nest-boxes for insectivorous birds in its planta- 
tions round Thirlmere. In this district the field vole 
is abundant, and although usually phytophagous or plant 
eating, and itself a great pest, is destroying large numbers 
of the larve by extracting them from the cocoons. Mr. 
Hewitt discovered this in an ingenious fashion. He 
noticed that numbers of the shells of cocoons showed 
signs that they had been bitten off by the teeth of some 
rodent. Comparison of the marks with the skulls of 
several rodents reduced the number of those which 
could have made them to two or three. Traps were 
then set and bated with the pup, and voles were 
caught in each case. Stomach dissection of a number 
of voles then showed that these rodents were subsisting 
very largely on this insect diet. The larve were ex- 
hibited feeding on larch branches and denuding them 
of foliage. 

Dr. Alexander Muirhead had in operation a combined 
Kelvin syphon recorder and a cable relay. The latest form 
of the Kelvin syphon recorder has been converted into a 
successful cable relay by simply substituting fine gold 
wire for the silk fibre which connects the syphon to the 
vibrator. The local contacts are made between the 
vibrating gold wire and two silver stops which are con- 
nected to the two terminals of the local or retransmitting 
line battery. The combined recorder and cable relay is 
shown in operation between two circuits of Muirhead 
artificial cable, each having a K.R. of 3 sec., representing 
a distance of, say, 2000 miles. It was working perfectly. 
Mr. S. G. Brown again showed his experiments with a 
high frequency alternator, the periodicity of which is 





12,000 alternations per second. 





During the evening Mr. Francis Fox gave a demonstra- 
tion of the saving of Winchester Vathedral and Mr. F. Enoch 
a lecture on insect intelligence as exemplified in the life 
history of the wood boring wasps (Crabronide). It was 
shown that all hymenopterous insects evince a high 
degree of intelligence. One species of crabro fills its cells 
with one, and only one species of insect; another with 
one kind of beetle; a third with homopterous insects. 








LICENCES TO WORK PATENTS. 
(From a Legal Contributor.) 

THE fact that the Union of-Industrialists in Germany 
has recently presented a petition to-the powers that be 
in that country, requesting that the time-limit under the 
Patents Act, 1907, shall be extended, makes it apparent 
that the Teuton owner of an English monopoly is aware 
of the fact that he wil! soon have to exercise his 
monopoly in the United Kingdom. How is he going to 
comply with the law? As our readers are doubtless 
aware, a patentee who is unable to prove “that the 
patented article or process is manufactured or carried on 
to an adequate extent” in the United Kingdom runs the 
risk of having his patentrevoked. The question whether 
the fact that he has been ready and willing to grant 
licences will be accepted as an excuse for non-manufac- 
ture has yet to be judicially decided. 

Mr. Roberts, in his “ Patents and Designs Act, 1907,” 
page 65, says that:—“ Although the fact that the patentee 
has offered to grant licences will not be an answer to 
a charge of non-working, it may substantially assist, or 
its absence may substantially prejudice, the patentee in 
showing that the process is worked to an adequate 
extent in the United Kingdom, or in proving satisfactory 
reasons why it is not so worked.” However this may be, 
it is obvious that many foreign owners of English patents 
who cannot afford to erect works here will have to resort 
to the device of authorising persons in this country to 
work and manufacture in order to escape the penalities 
imposed by the Act of 1907. In these circumstances it 
is probable that many English manufacturers will soon 
be tempted to become licensees of patents hitherto 
worked abroad. A few notes upon that branch of the 
patent law which relates to licences may therefore be of 
some practical use at the present time. 

A patent licence may be either a bare licence, in 
which case, whether it is exclusive or not, it may be 
revoked at any time; or it may be a licence coupled 
with an interest in the invention to which it relates. In 
the latter case it cannot be revoked. To illustrate what 
is meant by a licence coupled with an intcrest, reference 
may be made to the case of Ward v. Livesey (5 R.P.C.105). 
There the licence was an authority enabling the licensees 
not merely to make the patented articles, but also to sell 
them when made to any “persons they chose and at 
whatever price they liked. This was held to be a licence 
coupled with a grant. 

It is not necessary that a licence shall be composed by 
deed. It has been held by the House of Lords that a 
licence given by a verbal agreement merely is valid, and 
that the persons so licensed were estopped from denying 
the validity of the licensor’s patent. 

That, however, is the letter of the law. In practice no 

one should take a licence without having all its terms 
carefully considered and reduced into writing. During 
the negotiations the parties may foresee no difficulties ; | 
but when something troublesome turns up it is always 
satisfactory to find that it has been anticipated and 
provided for. 
The following points should be observed by anyone who 
is about to take a licence. The licensor should be pre- 
pared to give, and the licensee should insist upon having 
an undertaking by the licensor that he will take all 
needful steps to prevent infringement of the patent. 
In addition to this it is prudent for a licensee to 
take a guarantee that the patent is valid. It may 
also be worth while for a prospective licensee to 
remember that the licence does not of itself impose 
upon him any liability to make or vend the particular 
article. So, if he can avoid having a clause inserted 
to the effect that he shall pay a minimum royalty, so much 
the better for him. The licensee should also remember 
that so long as the licence continues he cannot dispute 
the title of the licensor. Even if the patent is found in- 
valid, this is no defence to an action for royalties due 
under the licence. To avoid any such absurd result, the 
licensee should see that there is a clear provision inserted 
for the termination of his obligation to pay royalty, upon 
the patent being adjudged invalid by the High Court, 
unless the decision is reversed on appeal. 

The non-payment of royalty is usually made a 
cause for forfeiting the licence. In the interest of the 
licensee, the payment of royalty should be made condi- 
tional upon the subsistence of the patent. In other 
words, it should be made obligatory for the patentee to 
pay the renewal fees, and so keep the patent alive. 

Certain sections of the Act of 1907 are also of great 
importance to licensees. It is there declared to be un- 
lawful in any contract in relation to the sale or lease of, 
or licence to use or work, any article or process protected 
by a patent to insert a condition the effect of which will 
be :—(a) To prohibit or restrict the purchaser, lessee, or 
licensee from using any article or class of articles, 
whether patented or not, or any patented process, 
supplied or owned by any person other than the seller, 
lessor, or licensor, or his nominees; or (4) to require the 
purchaser, lessee, or licensee to acquire from the seller, 
lessor, or licensor, or his nominees, any article or class of 
articles not protected by the patent. This provision dces 
not, however, apply if. (1) the seller, lessor, or licensor 
proves that at the time the contract was entered into the 
purchaser, lessee, or licensee had the option of pur- 
chasing the article or obtaining a lease or licence on 
reasonable terms, without the objectionable conditions 
referred to; and (2) the contract entitles the purchaser, 





lessee, or licensee to relieve himself of his lability to 
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observe any such condition on giving three months’ 
notice in writing and on payment in compensation for 
such relief of such sum or such rent and royalty as may 
be — by an arbitrator appointed by the Board of 
Trade. 

Inasmuch as this branch of the law has only been in 
force for a short time, it has not yet been the subject of 
judicial explanation. : 

The rights of a foreign patentee can also be acquired 
by assignment of the right to work the patent in England. 

A patentee may make an absolute assignment of his 
patent rights for the United Kingdom, so that, apart from 
express restriction, the assignee would have a perfectly 
independent right to work the invention, to grant licences, 
and to sue for infringement in this country. Mr. Swan, 
in his “Patents, Designs, and Trade Marks,” draws 
attention to the following points for the guidance of a 
person about to take an assignment. He says that “a 
purchaser should consider the advisability of inserting in 
the deed of assignment provisions to the following 
effect :— 

**(1) That the vendor will instruct the purchaser in the 
working of the invention, and afford him suchinformation 
and assistance as may be necessary toenable him to carry 
out the invention to the best advantage. 

(2) That the vendor—if he is the inventor—will keep 
the purchaser informed of all improvements he may make 
during the term of the patent, and, at the purchaser’s 
request, assign to him the benefit of such improvements. 

“ (3) That the vendor will refrain from engaging in or 
fostering any work antagonistic or prejudicial to the 
success of the invention sold.” 








ASSOCIATION OF WATER ENGINEERS. 


Asovut one hundred and fifty members of the Associa- 
tion of Water Engineers attended the thirteenth Annual 
Conference which was held at Birmingham last week. 
Mr. H. E. Stilgoe, the city engineer and surveyor of 
Birmingham, whe is the president of the Association this 
year, occupied the chair when the delegates assembled at 
the Council House on Thursday morning, and he was 
supported by Mr. C. E. Sainty, Windsor, the retiring 
President; Mr. W. G. Pierce, Richmond, the hon. 
treasurer ; and Mr. Percy Griffith, Westminster, the hon. 
secretary. The Lord Mayor of Birmingham, Alderman 
H. J. Sayer, officially welcomed the delegates. After a 
cordial vote of thanks had been passed to the Lord Mayor 
for granting the use of the Council Chamber for the 
Association meetings, the new President delivered his 
presidential address. 

Mr. Stilgoe, after congratulating the members upon 
an increase in numbers from 327 in 1906 to 352 in 1908 
and a satisfactory financial position, said the labours of 
the Joint Committee on Water Regulations, upon which 
the Association had been fully represented, had at last 
borne fruit, and standard specifications for the fittings in 
most common use, as well as a model code of regulations, 
were pow published and available for the use of water 
authorities and engineers. It was satisfactory to record 
the fact that the Local Government Board had accepted 
many of the recommendations of the Joint Committee, 
and would incorporate those modifications in their model 
by-laws. He directed attention, however, to the fact that 
it was desirable to regulate not only the weights of lead 
service pipes, but also their composition, as it was within 
the experience of many that some lead pipes of the 
heaviest sections became corroded shortly after being 
laid in the ground, and serious waste and damage 
by leakage occurred thereby. Among the matters 
which, in the opinion of the Council, required the 
attention of Parliament he mentioned the  in- 
consistent, scattered, and out-of-date provisions of 
general waterworks law, the necessity for the collection 
and the codification, under governmental authority, of 
information bearing upon the water supply of the country, 
and the much-debated question of the control of the 
various sources of water by specially constituted boards. 
It had also been felt that the proposal to introduce legis- 
lation based upon the third report of the Royal Commis- 
sion on the Pollution of Rivers and the Disposal of 
Sewage would be inopportune until the question of the 
water supply had been similarly inquired into. It was 
proposed to ask the President of the Local Government 
Board to receive a deputation from the Association and 
kindred bodies, so that the facts of the case might be laid 
before him, together with a request for the appointment 
of a Royal Commission or other official committee of 
inquiry. In view of the great waste of water which went 
on all over the country, Mr. Stilgoe said it behoved them 
to consider how sources of supply could be best pro- 
tected from pollution and used to the best advantage. 
Having stated that the rainfall of the country was by 
no means equally distributed, and having referred to the 
difficulties of thickly populated areas, the President said 
it would appear desirable that the proposed river boards 
should undertake the duty of considering the necessities 
of various towns with a view to allotting provisionally 
appropriated sources of supply, subject, of course, to a 
time limit for claiming allotment and to the sanction of 
Parliament. To this end Mr. Stilgoe suggested the pre- 
paration of a map giving all the necessary information, 
and said there was so much information in the hands of 
members of the Association that the collection of 
statistics would not be the formidable undertaking it 
appeared to be. Dealing with the question of waste, the 
President suggested a thorough system of inspection and 
metering and the alteration of defective fittings. 

Mr. Matthews (London) proposed, and Mr. Easton 
(Devonshire) seconded, a vote of thanks to the President 
for his address. This was carried unanimously. 

Mr. H. Ashton Hill contributed a paper on “ Wells and 
Bore-holes for Town Water supply.” Dealing with the 
geological and meteorologica] aspect of the subject, Mr. 
Hill said one frequently met with the question as to 





whether wells showed signs of falling off in the yield in 
dry weather. He had never found that the yield of a 
well suitably placed had varied appreciably. This was 
no doubt due to the fact that sandstone formed an under- 
ground reservoir, which supplied a reserve to compensate 
for the water abstracted at the well in dry weather, the 
subsequent rainfall simply filling up the rock until, as 
in many cases, the surplus passed off in streams. The 
theory that in process of time the swpply from a well or 
bore-hole in sandstone formations gradually diminished, 
owing to the pores becoming clogged, was, in his opinion, 
untenable. His experience showed that in sandstone— 
unless the underground reservoir of water was being per- 
manently depleted, as well as in chalk, though, perhaps, 
not to the same extent—the fiow actually increased as 
time went on, a result no doubt due to the opening out of 
the fissures. Particularly was this so when any appreciable 
amount of sand was drawn in by the pumps. In regard 
to the effect of pumping on streams and neighbouring 
wells, it was often erroneously assumed that the perme- 
ability of sandstone in any particular district was uniform. 
This was contrary to his experience, for where the surface 
and subsoil were composed of loose pebble beds the rain- 
fall would be rapidly absorbed by the strata, whereas if 
the upper strata consisted of conglomerate of a hard 
character, or where there were marl beds interposed, the 
bulk of the rainfall would be carried away by surface 
streams. Cases had been known where the yield of wells 
and boreholes sunk in close proximity had been very 
different, the pumping level being much higher in the one 
than the other. It was obvious that the sources of the 
supplies in such cases were different, and this was borne 
out by the variations in the chemical analyses. In regard 
to water diviners Mr. Hill said he was obliged to confess 
himself a sceptic; at any rate he felt perfectly safe in recom- 
mending the engineer to prefer a geologist for a companion 
rather than a diviner, especially when looking out for a 
large public supply yielding, say, 2000 gallons per minute. 
It was presumed that the greater the depth the purer the 
water, but this was not universally the case. While in 
most cases the organic purity of the water was improved 
by its passage underground, that was not always so, and 
the inorganic constituents of the water varied consider- 
ably, according to the nature of the rock through which 
the water passed on its way to the well. Referring to 
the relative merits of wells and bore-holes, Mr. Hiils said 
no general statement could be made as to a well being 
better than a bore-hole, or vice versd, but, speaking 
generally, where the water-bearing stratum was not of a 
great depth, a well was preferable, in that it enabled 
headings to be driven if it was necessary to increase the 
yield of water. A well had also the advantage of allow- 
ing large pumps to be installed with facility for access to 
them. Where, however, the water-bearing rock was 
several hundred feet in thickness, bore-holes might be 
adopted with great advantage, and where large supplies 
were required it was a common practice to put down the 
bore-holes in pairs about 20ft. apart. Mr. Hills’ view 
upon the question of carrying out bore-holes and wells by 
administration, not by contract, was that in the case of 
bore-holes, it was much wiser to let the contract to one of 
the many competent firms who specialised in this class 
of work. A number of instructive examples giving actual 
costs of wells, headings, and bore-holes carried out by the 
author under varying conditions were given at the end of 
the paper. 

The discussion, which consisted mainly of the recital of 
personal experiences, was carried on by Messrs. Preston, 
Grantham; Matthews, London; Molyneux, Stockport; 
and Lowcock, Westminster. 

In the afternoon Mr. Stilgoe conducted the members 
over the Birmingham Corporation Waterworks at 
Frankley, and in the evening the annual dinner was held 
at the Grand Hotel. Several members of the Birmingham 
City Council and a number of Corporation officials were 
present, and the toast of “The Association of Water 
Engineers ” was submitted by Alderman Beale, the chair- 
man of the Water Committee. Alderman Beale paid a 
tribute to the work of the Association, and emphasised 
its usefulness to governing bodies. 

Mr. Stilgoe briefly replied. 

Upon reassembling on Friday morning, the members 
listened with interest to a description of the Capetown 
waterworks—the printed paper, by the way, contained a 
number of capital illustrations—which was read by Mr. 
R. O. Wynne-Roberts, of Westminster. 

Mr. W. Watts, of Sheffield, then read a paper on “ The 
Design and Construction of Impounding Reservoirs.” 
Dealing with general considerations, Mr. Watts stated 
that the extent of the drainage area, taken in connection 
with the ascertained average annual rainfall, were the 
factors which determined the amount of storage capacity 
that should be provided in order fully to utilise the yield 
of any area. A watershed yielding an average of 48in. 
of rainfall should have a storage capacity provided of not 
less than 65,000 cubic feet per acre; if the general in- 
clination was steep and the underlying rock impervious a 
capacity of 70,000 cubic feet per acre was not too much. 
It was necessary to obtain maximum readings in regard 
to the average annual rainfall in each case, and to 
measure the rate at which the water flowed off the 
watershed under the various rates of rainfall. Great 
disparity existed in this respect, and he emphasised the 
necessity for greater care being exercised in the designing 
of works in order to store and utilise the rainfall to 
the best effect. This subject deserved more than 
passing notice, both in the public interest and that 
of the corporations owning the various works, as 
the more important drainage areas in the country were 
being rapidly taken up by larger water authorities, to the 
exclusion of many smaller ones. Owing to the dissimi- 
larity in the designs, depths of trenches, character of 
work, variations in the physical features of the localities 
in which the works were placed, and the availability of 
suitable structural material, &c., it was impossible to pre- 
pare a comparative statement of the cost of works in 
general. The Walshaw Dean reservoirs for the Halifax 





Corporation cost £468 15s. per million gallons; the 
Swansea reservoir £550 per million gallons; the two 
embankments at Rooden, for Oldham, cost £490 11s. per 
million gallons; the Swinshaw reservoirs for Ashton. 
under-Lyne and Stalybridge, £405 per million gallons; and 
the new scheme proposed for Monmouth by Mr. Baldwin 
Latham was estimated to cost £912 10s. per million 
gallons. The Sheffield works had cost £485 8s. per 
million gallons, but this cost included, besides parlia- 
mentary expenses, large payments for compensation 
water, kc. From a structural point of view, the cost of 
these works per million gallons was barely £210, includ. 
ing screening chamber, clear water well, distributing 
reservoir, 12 miles of 38in. mains, waterman’s houses, 
tramline and new road diversions, and many minor items 
not usually included in this class of estimates. The discus- 
sion which followed resolved itself mainly into an inquiry 
for further details on various points, and regarding 
different works, and after carefully noting all the ques. 
tions, Mr. Watts promised to give them consideration 
and to reply in writing. 

The invitation given by Messrs. Stewart and Lloyd to 
the members to visit their works at Coombs Wood was 
taken full advantage of in the afternoon. At night the 
delegates attended a reception given by the Lord and 
Lady Mayoress at the Council House, Birmingham. 

On Saturday there were two excursions, one to the 
Birmingham Corporation Waterworks in Elan Valley, 
and the other to the Ashwood, Hinksford, and Spring's 
Mire Works of the South Staffordshire Waterworks 
Company. Naturally, that to Elan Valley proved the 
more popular, but both were well patronised and 
thoroughly appreciated., 








THE ROYAL AGRICULTURAL SOCIETY'S 
SHOW. 
No. I. 


For the fourth time in its career the Royal Agricultural 
Society of England is this week holding its Annual Show 
at Newcastle-on-Tyne. The three previous shows were 
held in 1846, 1864, and 1887, and a good idea of the 
growth of these annual exhibitions may be gathered from 
the records of implements entered. In 1846 these 
numbered 735; in 1864—an exceptionally good year— 
4024; in 1887, 3616; and in the present year 4481. The 
number of stands is 389, compared with 417 at Lincoln 
last year; 424 at Derby in 1906; 289 at Park Royal in 
1905; and 350 at Park Royal in 1904. As on former 
occasions, the showyard is situated on the Town Moor, an 
excellent site in all respects, and covers about 105 acres. 
The total value of the prizes offered for competition is 
£10,560—an amount which has only twice been exceeded, 
and which is nearly £2000 more than was offered at 
Lincoln last year. The implement yard is laid out in a 
compact manner, and contains exhibits by nearly all of 














Fig. 1—-BUTTER SEPARATOR 


the leading makers of agricultural machinery. A fair idea 
of the engineering interest in the show can generally be 
gathered from the list of entries-for the Society’s silver 
medals for new implements. This year the number is 
well up to the average, being thirty-nine. In addition to 
the silver medals the Society this year offered medals for 
competition for manure distributors. The competition 
was divided into three classes, one for the distribution of 
artificial manure, and a second for the distribution of 
farmyard manures broadcast, and a third for farmyard 
manure distribution by means of drills. The prizes 
offered were gold and silver medals in each class, but no 
awards were made in the two last. For artificial manures 
the gold medal was awarded to Messrs. J. and R. Wallace, 
of Castle Douglas, whose machine we propose to describe 
later. 

Perhaps the greatest novelty in the implement yard is 
the butter separator shown by the Swiftsure Syndicate, 
Limited, 10-12, Pall Mall, Liverpool. The principle on 
which the action of this appliance is based is a radical 
departure from the accepted theory of butter production 
by concussion in churns. The action is rotary, without 
involving the use of beaters or dashers, and the inventors 
claim that the butter grains are produced in such a con- 
dition that the buttermilk, casein, and all impurities are 
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washed away effectively in the machine itself, leaving a 

eater yield of more uniform quality than that of the 
ordinary churning -process; Figs. 1 and 2 represent two 
views of the Swiftsure machine. The vessel in which the 


cream is contained is dish-shaped, and is made with a | 


flat bottom to form a wheel race merging into the vertical 
walls by easy curves. Mounted on a spindie upon which 
it is caused to revolve at a high speed is a wheel having 
curved sides and a broad, smooth periphery.. Between the 
periphery and the bottom of the dish is a space of about 
jyin-, through which the cream is caused to flow by the 
rapid revolution of the wheel. In passing through this 
aperture at a high velocity the butter globules are 
separated by the removal of the coating of casein. Water 
is then added for floating the butter and washing away 
impurities. The cover of the containing vessel is pro- 

















Fig. 2—BUTTER SEPARATOR 


vided with an opening at each side having internal 
flanges—an arrangement which serves for ventilation 
during working and for viewing the progress of the wash- 
ing, ke. This cover is made to fit the containing vessel 
by aslip joint. For the purpose of discharging the con- 
tents of the containing vessel it is mounted on pivoted 
arms to allow of tilting. The radial arms on which the 
wheel is mounted are pivoted on the first motion shaft, 
and they are in a position of rest at each end of their 
travel. The driving gear is carried by these arms, the 
gearing having a ratio of 10 to 1, giving an approximate 
peripheral speed of the wheel of 2000ft. per minute. The 
average time required for the separating process is 
between one and two minutes. 

Another implement which has not hitherto been 


| out, and so to support the disc between the operations of | boiler, the necessary temperature’ being acquired by 
the hooks. The disc and hoes are balanced by means of | contact of the exhaust steam with the water tubes. The 
a spring and simple lever and rack arrangement, so that | use of this apparatus is said to be productive of a con- 
any desired pressure may be put upon the work and | siderable economy in fuel. Three brakes are fitted, two 


cause the disc to rise and fall with the drills. 


for the wagon itself and another operated by the driver 


Marshall, Sons and Co., Limited, Gainsborough, exhibit | for a trailer, thus obviating the employment of an extra 
a new traction engine of lighter design than is usual in | attendant on the trailing vehicle. 


The engine, boiler, 


this country. The chief features of the engine are an | and other essential features of the Foden wagon are of 
expanding clutch in the fly-wheel and two-speed gearing. | the firm’s well-known types. Messrs. H. P. Saunderson 
The engine has a single high-pressure cylinder working | and Co., Bedford, continue to persevere with the agricul- 
at 1401b. pressure, and the hind wheels are driven by | tural motor, and this year have evolved a modified 
toothed gear through a cast steel wheel bolted to the | pattern for general work, road haulage, ploughing, Xe. 


| wheels. 


The road wheels are constructed with round ' This vehicle has four road wheels, instead of three as 




















Fig. 4—AVELING AND PORTER’S COMPOUND STEAM TRACTOR 


spokes which are screwed into the hub and secured in the 
rim by nuts. The same firm also exhibits an agricul- 
tural oil motor tractor. It has a two-cylinder vertical 
engine with cylinders 64in. by 7in., supported in a channel 
steel frame, the water cooler being carried at the front 
end and an extra water tank at the back end. The 
valves of the engine are placed on top, and operated by a 
cam shaft and bell crank levers. The cam shaft is in 
turn operated by spiral gearing and a vertical shaft from 
the engine crank shaft. The engine is intended to work 
on paraffin, and is estimated to give off 30 horse-power at 
850 revolutions per minute. The vaporiser is of the hot 
plate type, and is kept at a 
sufficiently high temperature 
by the exhaust gases from 











the cylinders; the rate of 
feeding the fuel may be re- 
gulated by a valve mounted 
directly over the top of the 
vaporiser. A small quantity 
only of the air is passed 
through the vaporiser, the 
main air supply being taken 
in at the bend of the inlet 
pipe. The fuel is fed to the 
vaporiser from the tank by 
gravity. A large diameter 
inverted cone metal-to-metal 
clutch transmits the power 
through spur gearing, to a 
three-speed gear-box, which 
provides for speeds of two, 
four, and six miles an hour 
in a forward direction and 
a reverse speed of two 
miles an hour. A _ belt 
pulley is provided for driv- 
ing a thrashing machine or 
any other kind of farm 
implement. The water 
cooler resembles a water 








Fig. 3—TURNIP THINNER 


exhibited is Syme’s turnip thinner, made by Ord and Mad- 
dison, Limited, Darlington. This machine is shown in 
Fig. 8, and is of the vertical revolving disc type. It is 
arranged for 10in. by 12in. spacings, and to suit rows 
from 24in. to 80in. centres. The chief feature of the | 
machine is the design of the cutting blades, which are in 
the form of a hook, one leg being set to the resultant | 
angle given by the forward motion of the machine and the 
transverse movement of the hoes across the “ drill.” This | 
blade serves to divide the plants which are to be left from 
those which have to be removed. The other blade makes 
the gap, and is adjustable, so that any size of bunch may | 
be left. Slides are fixed on the outside of each hook, 
being curved to the same diameter as the hoe disc, and 
long enough to overlap the point of the following hook. | 
This enables them to roll on the drillin the spaces gapped 





tower in miniature; it is 
divided into two portions, and 
each receives water from one 
of the two delivery pipes in 
a distributing chamber, from whence it passes through a 
large number of small holes to a series of inclined corru- 
gated metal shelves; the water is thus spread over a 
very large surface, and the cooling is further assisted by 
the draught induced by the exhaust gases passing up the 
funnel. The final drive from the gear-box is by means 
of spur gearing to the live axle. The differential gear 
may be locked when necessary, and a slip-winding drum 
is fitted. There are two sets of brakes; one of these 
is actuated by a foot lever, and the other is a screw-down 
brake acting directly on to the back axle. 

The show of motor vehicles is well up to the average. 
Fodens, Limited, Sandbach, are represented by one of 
their heavy vehicles, which is now fitted with a slow- 
running pump driven from the second motion shaft. The 
feed-water is passed through a heater on its way to the 


formerly, and there are provided three speeds in either 
direction of travel. The engine has four vertical 
cylinders with magneto ignition, and is capable of giving 
35 horse-power on the brake. The frame has a three- 
point suspension, and the rear road wheels are driven 
direct from the gear-box by spur gears and short 
universally-jointed shafts. The weight of the whole 
machine is, we are informed, only 2 tons 12 ewt. The 
Yorkshire Patent Steam Wagon Company, Hunslet, 
Leeds, show in addition to their 6-ton steam wagon a 
smaller vehicle to carry 3 tons. This has all the essential 
features of the larger wagon, including the compound 
vertical engine with radial valve gear and single chain 
drive, and the well-known transverse) loco. type boiler. A 
new-comer in this section of the agricultural implement 
industry is Sharp’s Auto-Mower and Tractor Company, 
High Ousegate, York. This firm shows a motor vehicle 
with a 12-14 horse-power vertical petrol engine, which 
weighs altogether a little over a ton. It is so constructed 
that it drives the cutter bar of a mowing machine attached 
to one side, as well as propelling itself. The mowing 
mechanism is easily attached and detached, the cutter 
bar being operated by a rod from a crank on the longi- 
tudinal shaft from the engine to the axle. The Ivel 
Agricultural Motors, Limited, Great Marlborough-street, 
London, and Mann’s Patent Steam Cart and Wagon 
Company are also showing motor vehicles. Leyland 
Motors, Limited, Leyland, show steam and_ petrol 
engined vehicles. An interesting exhibit on this stand 
is a rubber sectional auxiliary tire, which is made in six 
segments for attaching outside the driving wheels of a 
vehicle when the nature of the road surface is such as to 
necessitate the employment of extra means of adhesion. 
Each segment is a separate casting, and has bolted to it 
adjustable rubber pads forming the tread. W. Tasker 
and Sons, Limited, Andover, are represented by one of 
their “ Little Giant” tractors, which gave such satis- 
factory results in the recent heavy vehicle trials carried 
out by the Automobile Club. In this tractor special 
attention has been given to the design of the gearing, so 
that the mesh of the teeth remains constant under all 
working conditions. The gears run in a dust-proof 
oil bath. 

Aveling and Porter, Limited, Rochester, have an 
extensive display, including 8 horse-power and 5 horse- 
power nominal traction engines, road rollers, road hauling 
engines, and a compound steam tractor, of which we give 
an illustration in Fig. 4. This engine has a Belpaire 
fire-box and longitudinal stays to the boiler, which is 
designed for a working pressure of 200 lb. per square inch, 
The cylinders are 4}in. and 6}in. diameter by Yin. stroke. 
The road driving wheels are 5ft. 6in. diameter. In this 
engine the steam cylinders, instead of being attached 
| direct to the boiler, are secured to a flange, which in turn 
is attached to the boiler shell. This flange is machined 
on its top surface, and the cylinders can be easily 
removed or attached. The main driving shaft is square, 
involving the use of no keys for securing the gear 
wheels, &c. The horn plate brackets are drilled and 
bolted, and all the shafting is made from steel supplied 
by the Medway Steel Company. 
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NEW WORKS AT LUTON. 


On Tuesday last we were invited to the formal opening | 
of the new works at Luton of George Kent and Co., | 
Limited. These works have been erected with the | 
immediate object of meeting the increased demand for | 
the water meters and other hydraulic apparatus manu-| 
factured by the company, and with the intention of | 
transferring thereto the whole of the work of these | 
departments at present carried on at the company’s 
London works. There is also the further idea of trans- | 
ferring the manufacture of the goods of other departments | 
of the company to Luton, provided the advantage which is 
anticipated in moving the hydraulic work is duly realised. 
Although the new works are not yet finished, a consider- | 
able amount of new machinery has been put down, | 
and the machine tools are being gradually transferred | 
from the Holborn works. The iron and brass foundries | 
and pattern shops, however, are practically completed, 
and a fair number of men is already at work in these | 
departments. The detailed pian given below shows the | 
arrangement of the works as they at present stand, the 
dimensions: being 768ft. long by 230ft.-wide. Provision | 
has been made for the extension of the existing shops 
without dissociating the general plan of work, by adding 
5Oft. to the length of each bay; the end walls and other 
parts of the structure have been designed with the same 
object in view. Additional ground has also been acquired, | 
and should oceasion arise, eithe: by the growth of the | 
hydraulic department or by the transference of other 
departments, other buildings will be erected. 

Naturally the dominant idea in planning the works has 
been to minimise labour. To this end, as in all well 
designed works, the raw material, as far as practicable, is 
received at one end of the works and the finished article | 
is completed, packed, and despatched at the other end. 
Ii will be observed from the plan that all work is done | 
on the ground level, the upstairs apartments being used 
as offices and clerks’ lavatories, &c. It will also be noticed 
that the caretaker’s quarters are on the first floor, to the | 
left of the brass foundry. Exceptionally good accom- 
modation has been provided for the workmen, there 
being an extensive and well equipped range of lavatories 








tunities arise. Of the machines at present in the shops 


| little need be said; most of them are standard tools by 


well-known British and American firms. As is common 
practice now-a-days, the smaller lathes, &c., are driven 
from a line of shafting, one motor operating several 
machines, while in’ the case of the larger tools, such as 
planing machines, radial drills, &c., a separate motor is em- 
ployed for each machine. Although, as we have mentioned, 
these machine and fitting shops are not yet in working 
order, several Venturi meters and recording instruments 
were being put together at the time of our visit, and most 
of the machine tools were at work. Each machine shop 


has its own stores for rough or partly finished material 


and for finished goods. Outside the left end of the 
machine and fitting shops are the dipping and galvanis- 
ing sheds, which are marked on the Sig The pattern 
shop contains several lathes, band and circular saws, and 
other tools common to such a department. This shop, 
like the iron and brass foundries, appetred to be in work- 
ing order at the time of our visit, and a very fair display 
of patterns had already accumulated. One end of the 


| pattern shop will be used for packing-case making. 


Another department to which attention may be called is 
the testing shop, which is adjacent to the pattern shop. 
This shop, however, is one of the most unfinished, and 
little can be at present said about it; but mention should 
be made of the fact that the water used, for testing the 
meters after being discharged will be pumped into a tank 
on the roof, and used over again. Near to the receiving 
office, as will be seen from the plan, a meter-house has 
been erected which contains the gas, water, and other 


| meters for registering the consumption of the works. 


Two boiler-houses are marked on the plan, which contain 
boilers for heating purposes. 

Other departments which we have not alluded to, which 
are also shown on the plan, are the counter-shop, the 
timekeeper’s office, the packing department, the works 
manager's office, the cycle shed, the motor garage, and 
other minor departments. For booking the men in, 
Stockall’s time recorders are used. The output capacity 
of the Luton Works, as at present constructed, will be 
four hundred water meters per week. That the firm 
specialise in the manufacture of other things, in addition 
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and dressing rooms opposite the pattern-making shop in 
the sideway. To the left of the ironfoundry there are 
also workmen’s club rooms, comprising a billiard recom, 
a reading, a luncheon-room, and a kitchen. The works 
are situated in an elevated position, and everything in 
the way of fresh air and other conditions conducive to 
the efficiency of working appear to be afforded. The 
railway runs within a few yards of the works, and we 
understand that a siding in all probability will shortly be 
provided. 

The iron and brass foundries, together with the pattern 
shop, form a separate department. In this department | 
is also included a laboratory with testing gear for use in | 
determining the strength and constituents of both iron | 
and bronze alloys. At the far end of the ironfoundry, | 
as may be seen from the plan, is the cupola house, next | 
to which is a small store, and at the far right-hand corner | 
is the air compressor house, containing an electrically- | 
driven air compressor, which supplies compressed air for | 
the pneumatic tools in the foundry. It may here be | 
inentioned that the works are electrically driven through- 
out, continuous current being obtained from the corpora- 
tion’s mains. When all the motors are erected, we 
understand, the cost of current will be about 1d. per 
unit. The motors are by Messrs. Crompton and Co., 
some being totally enclosed, while others are of the 
enclosed ventilated type. Ali the motors are fitted with 
commutating poles. The air blast for ‘the foundry is 
derived from a motor-driven blower of the Roots pattern, 
situated in a separate building outside. The core-drying 
room is in the far left-hand corner of the foundry, while 
the iron and pattern stores are at the right-hand side. 

The machine and fitting shops, asin most works, occupy 
the largest floor space. These shops are’ divided into 
four distinct sections. One is for the manufacture of 
Venturi meter and recording instruments, another for 
the manufacture of large “ Standard” and uniform meters 
and sewage control apparatus, a third is for “ Standard ” 
meter work, and the fourth is a fitting shop for “ Uniform” 
meter fitting and sewage control apparatus. A number 
of lathes and other machine tools has already been 
erected in these shops, but others will be transferred 
from the Holborn works, where this class of work has | 
been hitherto carried on, as soon as convenient oppor- — 
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| control and regulating gear. 
| working in the Holborn factory have been transferred to 





First Floor Offices 
Second Floor Offices 
with 
Testing Tank placed in Roof 
WORKS AT LUTON 


to water meters, is common knowledge. In the year 
1844 the manufacture of knife machines was commenced. 
Two years later the manufacture of other domestic labour- 
saving inventions was undertaken. In the year 1868 
ventilated refrigerators were added to the firm’s manu- 


| factures, and in 1875 dairy appliances became another 


speciality. Seven years after this the Albo-carbon gas 
light was added to the list, and then came water meters 
of various types, level recording apparatus, and sewage 
Already a number of men 


Luton, and others skilled in the manufacture of the firm's 
specialities will no doubt follow in due course. 

The building work at Luton was carried out by 
W. G. Dunham, of Luton, while the steel work in the 
roofs, gantries, stanchions, &c., was constructed and 
erected by the firm of Francis Morton, Junior, and Co. 
The architects were Messrs. Flood and King, West- 
minster. 








THE NAVAL MANQUVRES. 


For weeks past now preparations have been going on 
for a mobilisation of the British Fleet for naval opera- 
tions inthe North Sea. Perhaps no such accumulation of 
warships, manned to full war strength, has ever taken 
place. At any rate, no one admiral has ever had under 
his immediate control on what is practically active ser- 
vice so many vessels of such different fighting powers. 
Every type of warship is represented. The battleship, 
the armoured cruiser, the protected cruiser, torpedo gun- 
boats, destroyers’ parent ships, destroyers, submarines and 
their parent vessels, minelayers and torpedo boats, and 
the total number engaged, as far as can be ascertained 
at the moment of writing, will be between 310 and 320. 
The Admiralty has preserved great reticence regarding 
the manc-uvres which are to be carried out, which it is 
underst od will be mainly tactical, and no representatives 
of newspapers will be carried as on past occasions. The 
publie, therefore, will not be able to trace the progress of 
events. 











of the greatest importance will be undertaken, the results 
of which should be of inestimable value to the Navy, 
The way in which the mobilisation itself has been carried 
out reflects great credit on all concerned, and is a justi. 
fication of the nucleus crew system. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


CYLINDER CONDENSATION, 


Sir, —In the articles upon this interesting subject the one chief 
object appears to be to urge the importance of superheating, the 
last three lines of page 670 containing the gist of the whole story. 

The urgency of superheating the steam is admitted by all, as 
bas always been the case, proved by the experiments and practice 
of the last hundred years, its advantages having been understood 
from the very birth of the steam engine, so that there is absolutely 
nothing new in what had, up to a period of about thirty years ago, 
been regularly practised in all parts of the world for stationary, 
marine and locomotive engines, and concerning the practice and 
results of which our fathers and grandfathers could have given us 
valuable practical information In turning through the same 
eycle we now find ourselves again discussing the same topic — 
perhaps less practically—-that animated editorials and correspon- 
dence in these columns,forty and fifty yearsago Superheating 
has been—previous, at least, to the introduction of compounding 
—the greatest page recorded in the history of the steam engine. 
Papin in 1705 drew attention to the matter by experimentally 
introduemg a red-hot iron into the cylinder, and later inventors 

passed the steam through red-hot pipes. The deterioration of the 
eating apparatus at such high temperatures, rather than troub|e 
with the valves and cylinders, appears to have finally determined 
the abandonment of superheating practice, but in favour of com- 
pounding, which, without the same dangers and risks, and with no 
added complications in the boilers, proved equally and sometimes 
more economical in fuel. Finally, superheating practice gave way 
completely before the recognised superiority, thermal and mechani 
cal, ofcompounding. This wasthe verdict of the every-day practice of 
both systems. Why superheating should not have been retained 
in addition to compounding is a very interesting subject for study, 
and Randolph and Elder, writing on this interminable topic, here, 
in 1863, recommended compounding in addition to superheating. 
Only yesterday one of our foremost locomotive engineers, who has 
so far had the most experience in superheaters with multiple 
cylinder locomotives, non-compound, in this country, gave his 
opiaion in conversation that compounding constituted an additional 
reason for the re-introduction of superheating. As an actual fact, 
we are now traversing in other guise the same arguments 
that formed the basis of so much literature about fifty years ago, 
when experience with superheaters and superheating was +o 
common that even ‘‘ working-men” entéred into the discussion 
with their experience of U-pipe superheat steam-tubes lodged in 
the boiler flaes—then termed ‘‘syphons" or ‘‘double syphon” steam 
pipes, as had been employed earlier by Trevithick in 1832, to 
designate his double U-bend locomotive superheaters—declaring 
that such smoke-tube superheaters were burnt out in six months, 
and then the patentees of smoke-tube U-pipe superheaters for 
locomotives retorted, in 1862, that they could show such forms of 
superhcater which after ‘‘ eight or ten months’ service appear to 
be none the worse for wear.” In those days, editorials aud corre- 
spondence discussed interestingly the failures and troubles of super- 
heating apparatus—and they were practically the same as those 
used for all kinds of boilers at this day—-with a knowledge, daring 
and liberty which showed that commercial tutelage exercised little 
influence then. 

Burnt-out superheaters and red-hot pistons would scarcely be 
considered safe discussion now-a-days, but water in the cylinder 
appears to offend no established interests. On the other hand, in 
condemning the compound system as done by your writer, excep 
tion must be taken thereto by practical men whe are acquainted 
with the facts, It is too sweeping, and, as | will show, in dis 
accord with fact. 

On page 643 it is stated (1) ‘‘ The compound engine in daily life 
is nearly always worked at higher pressure . . . we are 
dealing with steam engines of mills and of ships, and not with 
those of college laboratories.” Then the writer proceeds to place 
‘the whole essence of compounding in a nutshell” in the 
‘simplest and crudest way of stating the case,” by saying that 
‘tin practice it requires no more coal to make steam of 63 1b. 
pressure than it does to make steam of 211]b. pressure. Knowing 
this, Macnaught doubled the boiler pressure to 421b. and put in a 
second cylinder. In this way he utilised all that portion of the 
diagram marked E B, and greatly reduced the fuel bill. If we 
add a thi d cylinder working at 63 lb., we utilise DC.” That 
definitely settles, for the writer, the theory of the compound 
steam engine ; its economy, to him, is proportionate to the increase 
in pressure. (2) ‘* In the few cases in which it is not, the intro- 
duction of the second cylinder effects no economy.” If such a 
very remarkable statement is true of stationary and marine 
engines, it is most decidedly inaccurate as applied to a class of 
steam engine in which the compound system is alwavs reputed to 
be even less economical—that is, the locomotive ; and in giving the 
following instances it _——— to me that the whole of the theory 
that you have advanced falls to the ground. 

Result from English railway service :— 

Economy, conrpound engines, goods service, compared 
with engines of same class, in same service, with same 
ee |) an Oe a: rir 

Economy, superheated locomotive, goods service, com- 
pared with saturated nun-compounds. . Pg iene 

Result from French railway service : 

Economy, annual average for 10 years, express Joco- 
motive, compared with engines of same class, in same 
service, with same boiler pre-sure—148 Ib. ; 18 

Another railway obtains 8 per cent. superior economy by com- 
pounding as compared to superheating under the most favourable 
conditions for the latter. ’ 

The minimum annual economy with two-cylinder engines, com- 
pound as compared, with non-compound, of the same boiler 
pressure, same engine weight, same first cost, same number of 
working parts, is about 10 to 15 per cent. in most countries outside 
England. This, then, is the practical reply to the statements 
which I have quoted under ‘No. 1” and “‘ No. 2.” With all the 
‘* water-in-the-cylinder” theory, compounding shows more economy 
than does steam superheating, and from the coal-cost point of 
view, which is of more serious import to steam users, such theories 
have only academical value. Both systems contribute to economy. 
Why attack one system and not both? With medium steam 
pressure, much below that used for some modern superheat loco- 
motives, compounding in two-cylinder engines is irrefutably shown 
by results to yield a continuous economy of up to 30 per cent. in 
regular working and at high piston speeds, all conditions other- 
wise being equal, and this economy is realised without any 
additional parts common to the ordinary two-cylinder engine. It 
must, therefore, appear to all that either stationary and marine 
engine compounding is much less economical than it is in loco 
motives, or else that the statements ‘‘1” and “2,” and the theory 
of ‘‘compounding in a nutshell,” and various other assumptions 
based thereon, are disproved by daily practice. 

June 29th. - 
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Sir,—In your interesting article on cylinder condensation and 
re-evaporation in this week’s issue you mention an apparent 


It anay be shrewdly guessed, however, that work | objection to the Callendar and Nicolson theory of valve leakage. 
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These experimenters found that valves could leak when running 
even if apparently tight when stationary, and, — because 
they found that an increase of the temperature of the metal in the 
neighbourhood of the valve reduced the leakage, they proposed 
that the valve faces and seat condensed steam on their working 
surfaces, that the condensed steam broke up the oil film, and that 
the leakage took place mostly as water. You naturally ask as to 
what becomes of the latent heat of the steam condensed 
on the valve faces. There is certain to be a gradient of tempera- 
ture in the metal from the steam side to the cylinder or exhaust 
side of the valve, and the heat flow due to this gradient of tempera- 
ture will account for the transfer of some of the heat from the 
int of condensation to the point of re-evaporation. 

in my opinion, a much more serious objection to the Callendar 
and Nicolson valve jeakege theory is the same which I have urged 
against large initial condensation. It appears to be impossible 
for condensation on the valve face and seat to account for more 
than a small part of the usual missing quantity, because the rate 
of condensation of steam on metal walls seems to be so very 
limited. 

If valve leakage accounts for an a peng part of the missing 
quantity —and I.am well convinced that it does—Callendar and 
Nicolson’s theory requires some modification It has to he re- 
membered that not only is the valve and the valve seat at a lower 
temperature than the steam in the chest, but the whole body of 
the cylinder is also lower in temperature. This means that there 
will be a flow of heat from the steam chest to the cylinder metal, 
and some steam will be condensed on the steam chest walls if 
saturated steam is used. There will also be the condensation due 
to the radiation of heat from the external surfaces of the steam 
chest. A certain amount of water will be carried in with the 
steam, as it is almost impossible to ensure absolutely dry steam 
without superheating. Even if superheated steam is used a 
certain amount of condensation will go on unless the metal is at a 
higher temperature than that of saturation in the steam chest. 
A portion of the water thus present will be deposited on the valve 
face and seat, even with a well-drained chest, and this water, 
together with the steam which condenses on the valve faces, will 
probably keep the moving surfaces apart in much the same way 
that oil separates a bearing and its journal. That water does get 
between the valve face and the seat is fairly certain, because 
it is possible in many cases almost to dispense with the 
oil lubrication of the valve when using saturated steam, 
whereas the use of superheated steam necessitates careful oiling 
arrangements for the steam valves, mostly because there is little 
or no water present. Water seems to have a tendency tu deposit 
in the form of drops, and it is quite possible that the water film 
between the face and seat of the valve is of variable thickness. In 
some piaces the film may be entirely absent at some pericd or 
other. It is therefore probable that some of the leakage is that of 
steam direct, without the intermediate condensation process as 
suggested by Callendar and Nicolson. Much of the leakage will 
no doubt be in the form of water, and during the expansion and 
exhaust periods some of the water in the steam chest wili be 
carried between the valve face and the seat, and will replace, in a 
more or less effective manner, the water which is being forced 
through the valve, It would hardly be of much use to attempt to 
calculate the area for flow required to account for any particular 
proportion of the missing quantity, but it must be remembered 
that, when pressure differences are great, a comparatively small 
area for flow will suffice to pass large quantities of steam and 
water. 

The influence of a large body of metal in the neighbourhood of 
the source of heat is well illustrated by the fact that the tempera- 
ture of the cylinder walls at the crank end is always found to be 
several degrees below the wall temperature at the cover end when 
the cut-off at the two ends are equal, owing to the flow of heat 
from the cylinder into the engine frame. I am inclined to think 
it would repay both the engine builder and engine user if some 
non-conducting joint was introduced between an engine cylinder 
and the frame. - 

You also mention that water present in the cylinder increases 
the missing quantity. The effect of water is, in the first place, to 
reduce the temperature of the cylinder walls, and this will probably 
increase the initial condensation. The lowering of the wail 
temperature will also increase the condensation in the steam chest 
and on the valve faces, and this will probably cause an increase in 
the steam valve leakage. Besides this, especially where separate 
exhaust valves are used, there will most likely be a greater accumu- 
lation of water near the exhaust valve, which would tend to 
increase the exhaust valve leakage. This seems to me to bea 
rational explanation of the effect of the presence of water in the 
cylinder. R. Royps. 

Glasgow, June 29th. 





Sin,—TI need not make any large demand on your space to reply 
to Mr. Royds. _ If he will favour me by reading again what I have 
written, he will see that I have in effect said that ¢f the missing 
percentage is the same at all speeds, and if leakage is to account 
for it, then the rate of leakage must increase in the like 
proportion. It is, no doubt, quite true that experimenters have 
found that the missing quantity does not vary much, as a whole, 
with speed changes ; but it is equally true that other experi- 
menters have found that the percentage, which is quite another 
thing, does not appear to be affected to any material extent by 
change of speed. ; 

It may, perhaps, be worth stating here that I have tested 
engines, both large and small, for leakage by blocking the fly- 
wheels and taking off the back cylinder covers, and I have never 
yet met with leakage from the pistons or slide valves, unless the 
piston rings were broken or much worn, and the slide-valve faces 
much worn, I have. used this method as a test to ascertain 
whether the engine wanted overhauling or not. 

_ Locomotives starting out of a station have their slide valves 
in motion, and it is the easiest thing in the world to hear or 
see steam leakage. They will run for months without leakage. 
I have tried portable engines by disconnecting the exhaust pipe 
and causing the engine to run quite slowly against an adequate 
resistance, This is done on purpose after refitting, and I have 
failed to detect leakage. If any were found, the engine would be 
opened up and the cause ascertained and removed. In the old 
competition days of the R.A.S. a very small leak in a piston or a 
slide valve would have been absolutely fatal; and the engines 
were always most carefully examined to make it certain that they 
were steam-tight. No doubt there are leaky engines, lots of 
them, but these do not count. ; Ss. W. 

June 30th. 





AIR RESISTANCE. 


Sirn,—I beg to thank Mr, A, W. Johns for so clearly explaining 
the meaning of the word “ virtual” used in his former letter. At 
the same time, I ask to be permitted to make a few remarks which 
are called forth by his last letter, although this means once more 
encroaching on the space in your columns. 

'o begin with, we did not say that there was ‘no analogy ” 
between the motion of bodies in air and in water ; we.said in our 
letter—published in your number of the 22nd May—that ‘we 
think that the difference between a gas and a liquid, the com- 
pressibility of which bears no comparison to the former, does not 
Justity the expectation ot a glaring analogy between the two,” and 
this isa very different thing from the sweeping statement attri- 
buted to Mr, Eiffel and myself. Mr. Johns states that “for both 
air and salt water the curves of normal pressure plotted 
toa base of angles of inclination are eractly svmilar”—the italics 
are mine, This is a very sweeping statement, and a very strange 
one, inasmuch as the curves obtained by observers experimenting 
with plates moving in air differ among themselves in a most 
fantastic manner, some being throughout concave to the axis of é, 








like Duchemin’s, Langley’s, and others, some starting concave to 
the axis of ‘ and ending convex to it, like Renard’s, Hutton’s, and 
Dines’ ; others still start convex and end concave to the axis of ¢ 
as Weissbach’s and Mannesmann’s, The variations in the actual 
values if we take extreme curves—Dines’ and Weissbach’s—are 
still more bewildering ; for 35 deg. the former gives 
Pi 
P 9U deg. th 

while the latter gives 0-10 for that same ratio, a difference of 
91 per cent. of the higher value! Even if we take the results of 
the experimenters mentioned by Mr. Johns, we find, for that 
angle, the value of 0-84 as given by Langley against that found 
above for Dines, a variation of 24-3 per cent. of the highest 
result, 32 per cent. of the lowest. If we say these results are 
exactly similar to those obtained in hydrodynamics we are far 
from one of the first axioms of geometry, that if A = B and 
A= OC, then B=C. M. Eiffel 2 introduced a new type of 
graph made of two straight lines, and apart from the relief of 
monotony, this is to be commended for various reasons ; it is 
simple, it is of easy use for engineering work, and it shows an 
intelligent grasp of the fact that Mr. Johns persists in ignoring ; 
that the researches made up to now on the question are so far from 
being in agreement, that it is futile to introduce complicated 
formule for the sake of imaginary accuracy, although, of course, 
each curve is of great yalue for a study of the conditions obtaining 
in any particular method of research, 

Reference to Fig. 5 of the summary given in THE ENGINEER for 
the 17th April will show the discrepancies existing between the 
results of the best observers Langley undoubtedly ranks amongst 
these, but he agrees so closely with Duchemin that no special 
curve was drawn to embody his results. 

Concerning ‘ virtual” weight, although I now know exactly 
that it means the apparent increase of weight due to the 
eg ay of the air through which the plate experimented 
upon is falling, 1 fail to grasp the force of Mr. Johns’ argumenta- 
tion. He states that the ‘‘ virtual mass” of a certain moving 
rate is 2 per cent. of the real mass of the slider used by Mr. 
tiffel. Should not 450 be 400, to correspond with Mr. Johns’ 
statement made in his first letter? while the ‘‘ virtual mass ” of 
another plate is 10 per cent. of the mass of this same slider. If 
Mr. Johns takes plates heavy enough he will get 100 per cent., 
or more, and will be no further, since he compares the apparent 
mass of a plite in motion with the real mass of a plate at rest. 
What was the real mass of the plates he takes as an example 
Mr. Johns does not say, beyond the vague statement that the 
stated “‘ virtual” masses are ‘at least ten times the masses of the 
plates.” 

The only legitimate way of comparing is to find the percentage 
apparent increase of real mass when in motion. This I did, taking 
the highest factor, namely, ten, given by Mr. Johns, and, as 
mentioned in my letter of the 22nd May, I found this increase 
to be (1-2) per cent. of the weight of the plate. Mr. Johns’ 
remarks make me believe that he read it as being 12 per cent. 
Moreover, he has evidently failed to notice that this 1-2 per cent. 
change on p does not mean at all a 1-2 per cent. change on K. I 
never stated that 1-2 per cent. was the limit of error in the value 
of K, as found by Mr. Eiffel. I said that the effect of (1-2) per 
cent. change of weight was within the limit of experimental errors, 
and this js, again, a very different thing ! 

For the two rectangles selected by Mr. Johns the following 
values of p, ptA and R = p + tpA are given by Mr. Eiffel :— 





Height |. ; | 
fallen Speed in | , Area | 
through = Lng ptr 2 R K sq ft. | ? Ib. pta 
atom. | OO | | | | 
65°6 63°2 | 0°28] 1°40| 1°68| 0-073 . 
131°3 87°5 | 0°52} 2°80} 3°32 | 0°075 | 6°4 
197°0 106°8 | 0°75| 4°15) 4°90/0-075 ‘ 67 | 9°89 65 
262°5 123°3 | 0°98 | 5°35 | 6°33 | 0°073 | 6°5 
3118 132°2 | 1:15} 6°15] 7°30 | 0°73 64 
65°6 63°1 | 0°37} 2°85) 3:22 | 0-071 87 
131°3 87°6 | 0°72 | 5°75| 6°47 | O-L72 | 9°0 
197°0 106°4 | 1°06| 8°55! $61 | 0°074 ‘1°34 (11°42) 971 
262°5 121°0 | 1°47 | 11°00 | 12°42 | 0-074 8°5 
311°8 130°5 | 1°72 12°70 | 14°42 | 0-074 8-4 








A glance at these figures will show at once the small effect on K 
of a variation of p. The first line of the table is the most unfavour- 
able, since ptA is only 4-of R, while elsewhere it is smaller still 
in proportion to R. 

If we increase p by 10 per cent. pt A becomes 0-31 and R 1-71, 
or an increase of 2 per cent. only on R, and consequently on K. 
An increase of p of 1-2 per cent. will produce a variation of K 
quite below the limit of experimental error. 

The plates used by Mr. Eiffel moved in still air which had not 
been disturbed before, with a velocity that not only could Le 
measured at every instant, but was also faithfully recorded at 
every instant. Every one will agree that such conditions are 
almost ideal conditions for such a research. If there are ‘‘ un- 
known forces which may throw doubt on the results obtained,” 
they can be found in the very experiments mentioned by Mr. 
Johns, with plates whirled at the end of along arm, where the 
air is churned by the machine, and the plates are forced through 
air which has veen repeatedly dtesbel before and has not had 
time to come to rest again unless the motion is very slow. Mr. 
Johns mentions Langley, Renard and Dines; but the results of 
these experimenters, although extremely valuable, are not in 
agreement, and their method of investigation is open to some 
criticism, to which I have just alluded, At 35 deg. Dines and 


en Oe . Pi 
Langley vary by 30 per cent. for the value of P90 deg. 

I must apologise for the length of this reply to Mr. Johns’ 
remarks. hey touch a very interesting point, and I thought it 
worth while to set the question plainly on its proper basis. 

Woolwich Polytechnic, June 22nd. M. E. J. GHEURY. 


THE TRAINING OF FOUNDERS. 


Srr,—I have read with considerable interest a letter in the 
correspondence column of your issue of June 5th on the subject of 
‘*The Training of Founders.” 

The writer evidently thoroughly appreciates the importance of the 
foundry in its relation to the other departments of an engineering 
factory, and I concur fwith him, that sufficient attention has not 
yet been given to its scientific management and development in the 
majority of cases. But as regards the training of founders, I do 
not share the writer’s confidence that such an elaborate system as 
he has outlined with some detail will either produce directly— 
using his own term—the qualified scientific practical founder, or 
indirectly the foundry manager and man of similar capacity. 

It must be borne in mind at the very outset that foundries are 
run essentially as commercial and money-making concerns, and 
cannot exist as educational institutions, unless it can be clearly 
demonstrated that the return on the capital involved in running 
the foundry on such a combined basis is appreciably enhanced. 

Under present conditions in the foundry world, it cannot be 


taken for granted that the staff are both capable and willing, even, 


if it were possible to arrange the productions of the foundry to 
suit the progressive development of the apprentices according to 
their several and quite distinct capacities, as well as exercising 
the functions of teacher in interrogating them with questions 
relating to their work, and efficiently utilising the answers 
supplied in writing. 

But, Sir, even supposing that some such scheme as Mr. Penny 
proposes were feasible under modern commercial conditions, is it 
desirable either in the best interests of the individual founder, or 





of the engineering industries of this country, that such a system 
should be adopted ? es 

During the last decade the number of facilities for training 
engineers on systematic lines, such as the writer proposes, have 
been enormously increased. Am I not right in saying that we 
look in vain for that stimulating effect in the management of the 
engineering industries which we rightly anticipate as a logical 
outcome? We are surely realising slowly that the men who are 
obviously best fitted to take the lead in any department of 
industry are neither necessarily produced by any system of train- 
ing, nor are they prevented from emerging from obscurity by the 
laissez-faire methods of which Mr. Penny complains. 

Is it not, on the other hand, abundantly evident that individual 
character, in the formation of which particular systems play a 
very small part, is by far the greatest factor, which, in its refiex 
action on combinations of complex circumstances, finally eliminates 
them / 

Such characters have a natural tendency to impress their fellows 
to utilise circumstances to the best advantage, and ultimately to 
emerge into the sphere which they are most adapted to fill. 
They invariably work out their own salvation, and attain their 
special experience quite independently of any formulated system. 

In other words, engineers—and therefore founders—worthy of 
the name are the product of no special system and never will be ; 
they hail more often than not from a strenuous environment— 
they are born not made—in the general sense of that colloquial 
term. 

A.M. Inst. C.E. 

Manchester, June 29th. 








TRANSPORT OF FERRO-SILICON. 


TuE following note on the transport by rail and sea of 
ferro-silicon has been sent to us by Mr. C. P. Sandberg, 
M. Inst. C.E. :-— 

There has recently been an increase in the demand for ferro- 
silicon containing a high percentage of silicon, partly owing to the 
adoption on a considerable scale of my improved rail steel, which 
involves the use of the same—see the paper on ‘‘ The Chemical 
Composition of Steel Rails and Latest Developments” read at the 
Engineering Conference, June, 1907, of the Institution of Civil 
Engineers. 

Ferro-silicon containing a low percentage of silicon, such as 
below 20 per cent., as made in the ordinary blast furnace, does not 
need any special precautions in transport, but with high-grade 
ferro-silicons, containing 40 per cent. of silicon and upwards, and 
made in an electric furnace, the transport requires special care. 

There have recently been two cases of poisoning on ships carry- 
ing such material. One was a case on board a ship carrying ferro- 
silicon from Gothenburg to Antwerp about a year ago, involving 
the death of two passengers by poisoning from gases developed 
from the ferro-silicon. Another case occurred last month on a 
steamer carrying ferro-silicon from Stockholm to Uleaborg in Fin- 
land, in which case again two passengers perished and several more 
were seriously affected. 

In the first case there was great difficulty in tracing the cause of 
the poisoning, as the case was unprecedented, and it led to much 
discussion and litigation. le 

In the second case suspicion at once fell on the ferro-silicon as 
the cause. : 

The Swedish authorities promptly appointed a committee, 
including scientists, to ascertain the cause and also to suggest pre- 
cautions for the transport of ferro-silicon with the object of pre- 
venting the recurrence of such cases, while at the same time 
increasing the cost of freight as little as possible, and the com- 
mittee has just issued their report. It appears that with ferro- 
silicon containing 40 per cent. of silicon or more—and some is 
made containing up to 90 per cent.—if exposed to moist air or 
water, gases are given off containing phosphoretted and arsenu- 
retted hydrogen, which are exceedingly poisonous. 

The committee first thought of recommending the use of 
hermetically sealed vessels, but abstained owing to the consider- 
ably increased cost that would incur and the risk of explosion, 
and they finally recommended that on passenger steamers it 
should be carried on the open decks, and away from cabins, &c. 

On cargo steamers it may also be carried in well-ventilated 
portions of the hold, but only if such portions are shut off 
from the parts of the ship used for living accommodation of the 
crew. 

Shippers in arranging freight must make a declaration to the 
captain and point out the precautions necessary. The Committee 
also recommend detailed regulations as to the ventilation in such 
cases. 

For transport by railway open goods trucks should be used, and 
the packages well covered with water-tight tarpaulins. 

These precautions should prevent accidents, and would only 
involve a very small increase in the cost of transport. As Sweden 
with its waterfalls is specially well adapted for the production 
of high-grade ferro-silicon in electric furnaces, it is important 
that a development in this trade should not be hampered to the 
disadvantage of both makers and consumers. The question 
should also be of considerable interest to other countries, such as 
Germany, France, &c., where high-grade ferro-silicon is made. 

Some years ago an explosion occurred at Liverpool in the trans- 
shipment and landing of ferro-silicon. A paper on the subject 
was read by Mr. A. Dupré and Captain M. B. Lloyd, at the Iron 
and Steel Institute—see the Journal, volume No. I, 1904. 











MANCHESTER ASSOCIATION OF ENGINEERS.—The members of this 
society will pay a visit on July 25th to Messrs. Harland and 
Wolff's works at Belfast. The party will leave Manchester on 
Friday night, July 24th, and will be able to return either on 
Saturday night or Sunday. 

TaBLoID.—In a recent article on the fuel testiog laboratory .at 
Zurich we used the word ‘‘tabloid” to describe a ‘‘ compressed 
tablet.” We are now asked by Burroughs, Wellcome, and Co., to 
state that ‘‘Tabloid is the internationally protected trade mark 
of their firm, and may only be used in describing goods made by 
them. 

THE ELECTRICALSSTANDARDISING, TESTING AND TRAINING INSTI- 
TUTION. —An examination for a ‘‘ Maxwell” Entrance Scholarship, 
value one hundred guineas, will be held on Wednesday, July 22nd, 
from 10 a.m. to 5 p.m.; and on Thursday, July 23rd, from 10 a.m. 
to 1 p.m., at Faraday House, Southamptcn-row, W.C. Notice of 
intention to compete should reach the secretary not later than 
July 12th, from whom particulars may be obtained on application. 

MANCHESTER GEOLOGICAL AND MINING SocrETY.—An ordinary 
meeting of the members of the Manchester Geological and Mining 
Society will be held at the Owens College (by kind permission of 
the Vice-Chancellor of the Victoria University) thisevening. The 

roceedings will commence at 6.30, when the following papers will 

read :—‘‘ Temperatures at which Coal and Wood will Ignite,” 
by Mr. Henry Hall, I.S.0., H.M. Inspector of Mines ; and “China 
Clay : Its Nature and Origin,” by Mr. George Hickling, B.Sc. 


BRAKE Test REcORDS.—We have received from Mr. Wilson 
Worsdell a very interesting series of diagrams referring to the 
trials of the Maximus brake, which were held on the North- 
Eastern Railway on May 28th last, and were described in THE 
ENGINEER of June 5th. The diagrams show at a glance, by means 
of time and speed curves, the features of the seven emergency 
stops. which were made on that occasion, when the train was 
running at various speeds between 20 and 62 miles per hour. The 
data from which the curves are plotted were obtained by means 
of the recording apparatus fitted in the dynamometer car. 
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INSTRUCTIONS TO SURVEYORS. 





Tue following circular, No. 1448, dealing with the 
“manufacture and testing of steel material intended for 
boilers and machinery under Board of Trade survey ” has 
= issued by the Marine Department of the Board of 

e — 


1. Zntroduction.—The Board have had under consideration the 
reports issued by the Engineering Standards Committee relating 
to structural steel for marine boilers, ingot steel forgings for 
marine purposes, and steel castings for marine pu’ ; and 
have prepared the following amended instructions for the guidance 
of their surveyors. 

2. Date of enforcement.—These instructions will come in force on 
August Ist, 1908, but in any case in which engineers, boiler makers 
or steel manufacturers desire it, they may be adopted at once, 


GENERAL. CONDITIONS. 


3. Process of manufacture. — All steel intended for use in the con- 
struction of boilers and for forgings shall be made by the open- 
hearth process. Boiler plates shall be of acid quality ; but the 
other portions of boilers and forgings. may be made of either acid 
or basic steel. In the case of castings, the steel may be made by 
any process which has been approved by the Board of Trade. 

4, Freedom from defects and treatment of test pieces.—The finished 
material shall be sound and free from cracks, surface flaws and 
laminations. No hammer-dressing, patching, burning or electric 
welding is permissible, and if any material is anne or other- 
wise heat-treated, the test pieces shall te similarly and simultane- 
ously treated with the material before they are tested. No further 
heating or forging of the specimens may be done, and all the 
necessary preparation shall be made in a machine. 

5. Selection of test pieces.—All the test pieces required shall be 
selected by the surveyor, and, except where otherwise specified, 
the tests shall be made in his presence at the place of manufacture, 
and before the dispatch of the material ; and the stamping of test 
pieces shall be done after all the heating or annealing is completed. 

6. Number of tests in certain cases.—When a number of articles 
are cut from one plate, bar or forging, the number of tests 
required shall be the same as that required from the original piece, 
provided the articles have not teen further heated or forged, and 
can be identified as having formed part of the original piece. 

When a number of small forgings are made from the same ingot, 
or a number of smal] castings from the same charge of steel, the 
full number of tests specified herein need not be made ; tensile 
and bend ng tests at the rate of one of each for every four articles 
will, as a rule, in such cases be sufficient. 

7. Duplicate tests.—Should either a tensile or a bend test fail to 
fulfil the test requirements, and the surveyor considers that the 
test piece does not fairly represent the quality of the materia!, two 
duplicate specimens may, if the maker wishes, be tested ; and if 
the results obtained from both are satisfactory, the quality of the 
article shall be judged therefrom and not from the original test 
which failed. If, however, either of the duplicate tests fails, the 
article or articles represented shall be rejected. 

8. Stamping of material.—Every article shall be stamped with a 
number or identification mark such that the charge of steel from 
which it was made can be readily identified. In addition to this 
plates and bars shall be stamped with the maker’s name or trade 
— and plates with the results. of any tests which are made from 
them. 

9. Material proving unsatisfactory to be rejected.—In the event of 
any material proving unsatisfactory in the course of working or 
machining, it shall be rejected notwithstanding any previous 
certification of satisfactory testing. 

10. Special instructions.—The special instructions contained in 
Circular 1382’respecting steel material for which certified copies 
of the results of the tests are required, those respecting the testing 
of steel tubes and pipes contained in Circular 1403, and those 
regarding boilers for which special certificates are required remain 
in force as heretofore. 

11. Standard test pieces,—The forms and dimensions of test pieces 
shall be as shown in Figs. 1 and 2. 


Tensile Tests, 


PLATES, TEE, AND ANGLE BARS. 
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Fig. 1 


The gauge length and the parallel portion of the above test 
pieces shall be as shown. The form of the ends to be as required 
in order to suit the various methods employed for gripping the 
test piece, 

12. Bending tests.—The specimens sheared from plates, angle 
bars, and tee bars, for bending tests, shall not be less than 1}in. 
wide ; but, for small bars, the whole section may be used. The 
bending specimens of round bars shall be of the full diameter of 
the bars, as rolled, and the bending tests of forgings and castings 
shall be made with rectangular test pieces, lin. wide by fin. thick, 
which shall be machined to size and have the corners rounded to a 
radius of ;;in.; they shall be bent over their thinner cection. 


STEEL FOR USE IN BOILERS. 


13. General. - The following instructions refer to steel of ordinary 
mild quality. Where special or high tensile steel is used, the 
requirements specified by the Board in each case shall be 
adhered to. 

Should any tensile test piece break at a point outside the middle 
half of its gauge length, the test may, at the maker’s option and 
with the surveyor’s approval, be discarded, and another test made 
from the same plate or bar. 


PLATES. 


14. Number of tests.—A tensile and a bending test shal] be 
taken from each plate, as rolled; but, when the weight of the 
plate exceeds 24 tons, a tensile and bending test shall be taken 
from each end. Bending tests only need, however, be made from 
plates for which a greater stress than is allowed for iron is not 
wished. The bending tests of plates not intended to be worked 


same condition as the plates—those from other plates should be 
made with strips which have been tempered, 
15. Preparation of test specimens.—Test specimens may be cut 
from the plates, either lengthwise or crosswise, and, whenever 
practicable, the rolled surfaces shall be retained on two opposite 
sides of the test piece. 
In all cold and temper bend tests of samples -5in. in thickness 
and above, the rough edge caused by shearing may be removed 
by filing or grinding ; and samples lin, in thickness and above 
may have the edges machined. 
16, Temper bends. — For temper bends, the samples should be 
heated toa blood red and quenched in water at a temperature 
not exceeding 80 deg. Fah. 
17. Tensile strength and elongation of plates.—The tensile strength 
of plates not intended to be worked in the fire or exposed to 
flame, for which special limits have not been sanctioned, shall be 
between 27 and 32 tons per square inch—that of other plates, 
from 26 to 30 tons per square inch, The elongation shall not be 
less than 20 per cent. in a length of Sin. for material -375in. in 
thickness ead aueenaie which is requiced to have a tensile strength 
of 27 to 32 tons per square inch, and not less than 23 per cent. 
if the tensile strength is required to be between 26 and 30 tons 
per square inch. For material under -375in. in thickness, the 
elongation may be reduced ;‘but, for each eighth of an inch of 
diminution in thickness, the reduction shall not be more than 3 per 
cent. below the elongations named above. 
18. Bend tests.—Bending test pieces shall withstand being bent, 
without fracture, until the sides are parallel at a distance apart of 
not more than three times the thickness of the specimen. 
19. Witnessing of tests by surveyor. —It is very desirable that 
the surveyor should witness the whole of these tests; but, in the 
case of plates made from steel manufactured by any of the makers 
whose names are given in clause 106 of the regulations, he need 
only select and witness tests from one in four of the plates of each 
thickness, unless the weight of the plate is over 24 tons, or special 
limits of strength, or, in the case of shell plates, a minimum 
tensile strength exceeding 27 tons is required ; in which cases the 
surveyor should see the tests made from all the plates. 
20. Tensile strength to be used in calculations. — In ascertaining 
the strength of the shells of cylindrical boilers, the actual minimum 
tensile strength of the plates, as found by the tests, may, as 
heretofore, be used in making the calculations to determine the 
working pressure, 


ANGLE, RIVET, AND Stay Bars. 


21. Number of tests.—At least two tensile tests shall be taken 
from each charge of steel ; but.when the number ot bars, as rolled, 
from one charge ecceeds 15, an additional test shall be made from 
each further 15 bars or portion thereof. In round bars 1 fin. in 
diameter and under, the number given above shall, in each case, 
be 50 in place of 15. 

A cold or a temper bend test shall be made from each angle or 
tee bar rolled, and acold and a temper bend from every 15 stay 
bars, as rolled from each charge. No bending tests need be made 
from rivet bars. 

22. Tensile strength and elongation : stays, angles, and tee bars. 
The tensile strength of longitudinal stays, angles, and tee bars 
shall be between 27 and 32 tons per square inch with an elongation 
of not less than 20 per cent. measured on the appropriate standard 
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test piece—A or B. For bars for combustion chamber stays, the 
tensile strength shall be between 26 and 32 tons per square inch, 
with an elongation of not less than 23 per cent. measured on the 
standard test piece. But when stay bars are tested on a gauge 
length of four times the diameter—test piece F—the elongations 
shall be 24 per cent. and 28 per cent. respectively. 

For tee or angle bars under -375in. in thickness, the elongation 
may be 3 per cent. below that specified for plates. 

23. Bend tests.—Bending test pieces of bars shall withstand being 
bent, without fracture, until the sides are parallel at a distance 
apart of not more than three times.the thickness or diameter of 
the specimen. 

24. Rivet bars.—The tensile strength of rivet bars shall be 
between 26 and 30 tons per square inch, with an elongation of not 
less than 25 per cent. measured on the standard test piece B, or 
30 per cent. if measured on test piece F. 


RIVETs. 


25. Nature of tests. —A few rivets of each size shall be selected 
by the surveyor from the bulk, and shall be subjected to the 
following tests :— 

(a) The rivet shanks to be bent cold and hammered until 
the two parts of the shank touch, without fracture on the 
outside of the bend. 

(b) The rivet heads to be flattened, while hot, until their 
diameter is two and a-half times the diameter of the shank, 
without cracking at the edges. 

26. Tensile tests.—A few check tensile tests of rivets shall also be 
made when the surveyor considers it necessary ; and, in the case 


made in addition to the above. The elongation shall, when prac. 
ticable, be taken in a length of two and a-half times the diameter 
of the prepared part ; the tensile strength should be from 27 to 39 
tons per square inch and the contraction of area about 60 per cent, 


STEEL FoRGINGs. 


27. Gexeral.—The forgings shall be made from sound ingots, and 
not more than the lower two-thirds of the ingot may be utilised 
for forging. The sectional area of the body of the forging may not 
exceed one-fifth of the sectional area of the original ingot; and jo 
part of the forging shall have more than two-thirds of the sectiona| 
area of the ingot. All ingot steel forgings shall, after completion, 
be thoroughly annea'ed at a uniform temperature ; and, if any 
subsequent heating is done, the forging shall, if required by the 
surveyor, be again annealed. 

28. Number of tests.—At least one tensile and one bend test shal! 
be taken from each forging ; but, if the weight exceeds 3 tons, a 
tensile and a bending test shall be taken from each end. 

Prepuration of test pieces.—The test pieces shall be cut from a 
part of the forging of sectional dimensions not less than those of 
the body of the forging, and shall be machined to size without 
further forging down. “Bhey shall not be cut off until the anneal. 
ing has been completed and they have, subsequent thereto, beon 
stamped by the surveyor. 

30, Tensile strength and elongation.—The tensile strength of stee! 
forgiags shall not exceed 40 tons per square inch ; and the elonga- 
tion, measured on the appropriate standard test piece C, D, or K, 
shall not be less than 17 per cent, for 40-ton steel ; and in no case 
may the sum of the tensile strength and the corresponding elonga- 
tion be less than 57. 

31. Bend tests.—The bending test pieces must withstand being 
bent through an angle of 180 deg. without fracture, the internal 
radius of the bend being not greater than that specified below : 


Maximum specified tensile strength of | Internal radius of test 





forging. | piece after bending. 
Up to 32 tons persquareinch .. .. .. .. .. din. 
Above 32 t.ns and up to 36 tons per square inch gin. 
gin. 


Above 3 tons and up to 40 tons per square inch 


STEEL CASTINGS, 


32. General.—All steel castings shall be thoroughly annealed at 
a uniform temperature and shal! be allowed to cool down prior to 
removal from the annealing furnace ; and if subsequently heated, 
with the surveyor’s approval, shall again be similarly annealed, if 
required by the surveyor. Test pieces shall not be cut off til! 
stamred by the surveyor, which shall not be done until the cast 
ings have been annealed. 

33. Number of tests.—No tests need be made from unimportant 
steel castings or from steel castings which are used for articles 
usually made of cast iron, if the scantlings are not materially 
reduced below what would be required if cast iron were used. Al! 
other steel castings shall be tested as follows:- 

At least one tensile and one bending test shall be made from the 
castings from each charge ; and, where a casting is made from 
more than one charge, pty four tensile and four bending test~ 
shall be made from pieces cast as far apart as possible on the 
casting, and as near the top and the bottom respectively as 
practicable. 

When more than one casting is made from one charge, at least 
one tensile and one bending test shall be made from the cast- 
ings run from one common pouring head; but separate tests 
shall be made from each casting or set of castings rum from each 
separate pouring head. Small castings may, however, be dealt 
with in accordance with the provisions of section 6, 

34. Tensile strength and elongation.—The tensile strength may 
range from 26 to 40 tons per square inch, with an elongation, 
measured on the standard test piece C, D, or E, of not less 
than 15 per cent. But if the castings are to be used for the 
more important pieces of machinery, such as pistons, Xe., or for 
articles usually made of wrought material, the elongation must 
not be less than 20 per cent. where the corresponding tensile 
strength is between 26 and 35 tons per square inch. 

35. Bend tests.—The bending test spieces must withstand being 
bent, without fracture, through an angle of 60 deg. if the tensile 
strength is between 35 and 10 tons per square inch ; and, in the 
case of other castings, through an angle of 90deg. But, if they 
are required to be of the superior quality referred to above, the 
angle must not be less than 120 deg. 

The internal radius of the bend in each case may not be greater 
than lin. 

36. Repeal.—These instructions supersede those contained in the 
following clauses of the Regulations as to the survey of the hull, 
equipments, and machinery of steamships carrying passengers, 
1905 edition, viz., 92, 93, 94, down to the words ‘‘shaping 
machine ” ; 95, 96, 97, from the words ‘‘The following proportion ” 
to the words ‘in a length of 10in.,” in the fourth line on page 62 ; 
the four lines commencing with the words ‘‘ The tensile strength 
of strips” ; and from the words “‘The tensile strength of rivet 
bars” to the end of the paragraph. 

37. Circulation of instructions.—Surveyors are requested to bring 
these instructions to the notice of persons interested. 

H. LLEWELLYN Situ, Secretary. 


WALTER J. HOWELL, Assistant Secretary. 








THE INsTiITUTION OF CrviL ENGINEERS: NEWCASTLE-UPON- 
TYNE ASSOCIATION OF STUDENTS.—A visit will be paid to the Co- 
operative Wholesale Society’s mills at Dunston on Wednesday, 
July 8th, where the ferro-concrete work under construction may 
be inspected. The party will meet at the Co-operative Whole- 
sale Society’s flour mills, Dunston, at 2 p.m. 

Roya. Society or Arts.—The annual general meeting of the 
Royal Society of Arts was held on Wednesday, the 24th inst., 
Sir Steuart Colvin Bayley, K.C.S.L, C.LE.,° chairman of the 
Council, in the chair. The business of the meeting was the 
reading of the report of the Council on the work of the Society 
during the past session, the 154th since the formation of the 
Society in 1754. The report, after a reference to the grant by 
his Majesty of permission to add the term Royal to the Society's 
title, gave a summarised account of the various papers read and 
lectures delivered: during the past year. In referring to the 
award of the Albert Medal to Sir James Dewar for his low 
temperature investigations, special stress was laid on the power 
placed at the disposal of those interested in industrial applica- 
tions of science by the provision of temperatures so far below 
any hitherto available, and it was suggested that before long 
this new power would find numerous practical applications. 
Amongst the lectures delivered under the various Trusts avail- 
able for such purposes, the course of lectures on “ Industrial 
Hygiene,” provided out of funds left some years ago to the 
Society by Mr. .Benjamin Shaw, was one of the most important. 
The award of a medal, under the same Trust, to Professor W. 
Galloway, for his researches into the action of coal dust in 
colliery explosions, was also recorded. The number of — 
worked at the examinations of the Society, just concluded, was 
well over 25,000, the highest number yet reached. The election 
of his Majesty the German Emperor, on the occasion of his 
visit to the country last year, as an honorary Royal member, 
was mentioned, as was also the death of two other honorary 
Royal members of the Society—the King of Sweden and the 
King of Portugal—during the year. At the conclusion of the 
reading of the report, the result of the ballot for the election 
of the new Council was announced. His Royal Highness the 
Prince of Wales continues to hold the office of president, which 
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PETROL MOTOR TURNTABLE FIRE ESCAPE. 





IN our issue of March 2nd last we gave an illustration and 
description of a powerful motor steam fire engine—the largest 
of its kind yet constructed—which had been built for 
Shanghai by Merryweather and Sons, Limited. This firm has 
just completed another powerful appliance for the same towa 
in the shape of a petrol motor turntable fire escape, of which 
we give illustrations above. 

The carriage is propelled by a 40 horse-power four-cylinder 
petrol motor, fitted with two separate ignition systems, viz., 
battery and coil and high-tension magneto. The engine is 
entirely controlled by a single lever, which is connected to the 
throttle on the carburetter, the high-tension distributor, and 
the magneto. The engine is connected to the change-speed 
gear through a multiple disc clutch and universal joint. 
There are three forward speeds up to 30 miles an hour and 
one reverse. The gear-box is of gun-metal, with aluminium 
covers, and is fitted throughout with ball bearings and ball 
thrust washers. The differential gear is in the same casing 
as the change-speed gear wheels, the latter being secured to 
the shafts on flanges. The sprockets are also bolted to the 
sprocket shafts on flanges, the sprocket shafts being run in 
hard bronze bearings and connected to the differential shafts 
by universal joints. Two brake systems are fitted, one 
applied by a foot pedal acting on a drum fixed to an extension 
of the differential gear casing, and the other applied by a 
hand lever operating expanding brakes inside the chain ring 
drums on the rear wheels. The brake shoes are all fitted 
with renewable cast iron blocks. The wheels are of the 
artillery pattern, fitted with solid india-rubber tires, those on 
the rear wheels being of twin section. The hubs are of cast 
steel, polished and fitted with a hard bronze bush which 
revolves both on the arm and in the hub. The change speed 


gear is of the sliding type, the gear wheels being: of very | 


strong design. The radiator is of specially substantial con- 
struction, and is used in conjunction with a water tank of 
large capacity ; this is fitted in front of the dash-box, which 
caxries the petrol tank and also shelves for small gear, 
tools, &c. 

The escape is of Merryweather’s usual construction, the 
ladders having sides of Oregon pine with rungs of oak, besides 
being stiffened with tubular steel trussing, the main ladder 
being also substantially braced. The ladders are four in 
number, and reach a maximum height of 80ft. Plumbing 
gear is fitted, enabling the ladders to be tilted sideways on 
the ladder framing. The elevating and extending gear are 





connecied up to the propelling engine through a vertical worm 
fixed on the centre line of the turntable, and the ladders can 
be raised and extended by this means in less than a minute. 
Arrangements are made, however, for the use of hand gearing 
when desired. Indicators are fitted showing the height and 
angle of elevation of the ladders, and pawls and brakes are 
provided for ensuring safety in operation. The rear portion 
of the frame is fitted with two cross members carrying screw 
struts at their ends, which can be screwed hard on to the 
ground, so as to take the weight of the machine off the 
carriage springs and afford a solid base for the escape when in 
use. The turntable is arranged for slewing the ladders round 
by hand to either side of the carriage, and can be operated 
equally well in any position. 

The machine, we are informed, rides with remarkable 
steadiness when going at high speed, and, this condition of 
things has been brought about by keeping all the operating 
mechanism low down on the frame of the carriage, the ladders 
being left free from any undue weight. As an evidence of 
the various uses to which the ladders can be put, it may be 
mentioned that they can be extended horizontally to a dis- 
tance of 50ft., and will then safely support: two men on the 
extreme end without fear of tilting the carriage. A stop is 
fitted on the ladder framing to prevent the ladders being 
brought too near the vertical, so as to prevent the possibility 
of falling over backwards should the escape be used in a high 
wind or with a large jet playing from the top. One of the 
most prominent features claimed for the machine is its special 
adaptability for working in confined spaces owing to the 
facility with which the ladders may be directed to any desired 
point within its range without moving the carriage. Evidence 
of this was afforded a week or two ago, the machine being 
taken to the City and put into operation in Bow-lane, one of 
the most confined of the London thoroughfares. The fact 
also that the escape, when extended, stands self-supported 
enables it to be used as a water tower. The steel tubular 
trussing, besides materially strengthening the ladders, forms 


a convenient hand rail, which is a great advantage when the | 


height of the escape is taken into consideration. We believe 
that we are correct in stating that, although there are 


| numbers of turntable escapes in use, some of which are self- | 


| propelled, the Shanghai machine is the first in existence in 
| which the motor-propelling engine has been used for operating 


the ladders. 


right angles to the carriage; the ladders partially raised and 
| partially slewed ; and the escape in use as a water tower. 


The above engraving shows the escape in travelling position | 
—both side and front views; the ladders slewed round at | 


‘ pler and cheaper plan was to heat silicium with lime, 
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NEW REACTIONS WITH 
COMPOUNDS. 


“ THERMIT” 


A PAPER having this title was contributed by Dr. Hans 
Goldschmidt, of Essen, to the fifteenth annual gathering of 
the Bunsen Gesellschaft at Vienna, on Saturday, May 30th. 
The following is a summary of the chief points of the paper 
as prepared by the author. 

Defining the ‘‘thermit’’ reaction more closely than in pre- 
vious papers, the author stated that it covered the reactions 
between reducing metals or alloys, and other metal-holding 
combinations, whereby the reaction when once started at 
some point in the mixture by external ignition, proceeded 
further without external aid, and yielded (1) complete oxida- 
tion of the more active metal; (2) a liquid slag; and (3) the 
reduced metal or metals, as an homogeneous regulus—free 
from the more active reducing metal. 

The metal cerium behaved like aluminium, as Miithmann 
had observed, but silicium did not behave in accordance with 
the definition of a ‘‘thermit’’ metal as given above. Re- 
actions similar in character to the ‘‘thermit’’ reactions can 
indeed be started between silicium and the higher oxide com- 
binations of certain metals, but the regulus obtained is never 
free from silicium. 

When metallic calcium was first placed upon the market, 
it was hoped that some use would be found for it, in place ot 
aluminium, as a reducing agent in metallurgical operations. 
It was soon found, however, that calcium was similar to 
manganese in its ‘‘thermit’’ properties; the reaction was too 
violent, and the slag of CaO was too infusible, to yield a 
satisfactory separation of the regulus or metal. 

A mixture of calcium and silicium yielded, however, more 
satisfactory results. The reaction speed of the calcium was 
lowered by the more slowly acting silicium, while the slag 
obtained when using the mixture was comparatively easily 
fusible. The author has, therefore, carried out a very large 
number of experiments in order to determine the limits 
within which a mixture or alloy of calcium and silicium 
yields reactions of technical utility and importance. 

Aluminium had a similar effect to silicium upon the re- 
action speed of the calcium, while a mixture of all three 


| metals also yielded a good separation of the reduced metal or 


metals. Manganese might also be employed in the place of 
calcium. (These points were illustrated by experiments.) 

In order to prepare the mixture or alloy of silicium and 
calcium, it was found unnecessary to obtain first both metals 
in the pure state and then to melt them together. The sim- 
The 
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first-named metal then reduced the lime and formed a calcium 
silicide having the composition one-third Ca and two-thirds Si. 
This combination was found to be unacted upon by the 


atmosphere, showed a bright fracture. and possessed a specific | 
Not only can this new combination be | 


weight of about 2°0. 
employed for the ordinary ‘‘thermit’’ reductions, but it is 
also of technical importance in the steel industry, since it can 
be used as a substitute for aluminium and manganese to re- 
move oxygen and other occluded gases. 
appertaining to the use of this combivation lies, however, in 


the fact that it yields a slag with a much lower melting point | 
—1350 deg. Cent.—than aluminium or manganese, and one | 
which separates, therefore, more quickly and completely from | 


the molten metal. 


The manufacture of this new alloy—calcium silicide—is | 


about to be commenced on a large scale, using a process 
patented by the author. 








A NEW FORM OF ROTARY CEMENT KILN. 


A NEW form of rotary cement kiln has recently been 
introduced by Mr. Thomas M. Morganoft Montreal. The funda- 
mental idea of this new kiln is that a rotating motion is 
given to the gases in the inside of the kiln, instead of there 
being a straight movement as in the case with other forms 
of kilns of this type. There are other differences between 
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Fig. 1-THE MORGAN 
Mr. Morgan's’ kiln and others of existing forms, and these 
will be discussed in the following article. 

In existing kilns firing is brought about by blowing 


pulverised coal through them, in a direction more or less | 


parallel to the axis of rotation. Mr. Morgan points out that 
working on this principle a particle of coal in its passage 
through the kiln may or may not meet with a sufficient 
quantity of oxygen properly to consume it. 


its heat on the way. 


extreme cases. 
As a contrast to this the inventor of the new form of kiln 
claims that if a particle of pulverised coal be rapidly rotated 


The chief advantage | 


If it does, then | 
a corresponding volume of carbon dioxide is formed, and | 
makes its way to the chimney, giving up a certain amount of | 
If, on the other hand, it does not, | 
then it finds its way to the chimney in an unburnt condition. | 
The fate of each particle of coal lies between these two | 


| products work upward toward the chimney. As the solids 
| leave the combustion chamber their temperature is between 
| 2000 deg. and 3000 deg. Fah., and if immediately discharged 
this heat would be lost, unless some means were taken to 
preserve it. ‘The kiln is therefore enlarged at this point ©, 
so that the clinker drops into a cooling chamber. Here, 
| owing to the great diameter, the clinker is further removed 
| from the heat, and, owing to the great circumferential 
velocity, it is more spread out and more quickly turned over. 
It is blown upon by the air which is entering to maintain 
combustion, and to which the rotating impulse has also been 
given. When it is remembered that it takes, say, 12 1b. of 
air to burn 1 1b, of coal, and that 11b. of coal will make 4 Ib. 
| of clinker, it follows that there should be 31b, of air coming 
| in for 11b. of clinker going out. 
| The gaseous products also leave the combustion chamber 
| at a temperature bordering on 3000 deg. Fah. They still, in 
Mr. Morgan’s kiln, continue to rotate,and therefore form a 
dense layer on the inner surface of the kiln, which moves 
| forward to the chimney more quickly than the less dense 
volume of gas in the middle. The raw material thus gets 
the heat not only by radiation but by direct contact. 
| To obviate the necessity of making the kiln very long, and 
| still to cool down the discharged gases as much as can with 
advantage be done, it has been found practicable to introduce 
a heat absorbing chamber which is formed by increasing the 
diameter of the rear end of the kiln, A and H in Fig. 1, which 
| form a receptacle to contain a supply of raw material. The 
| central portion is then stopped with a diaphragm of cast iron, 
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| leaving a marginal space or 6in. or 8in. This space is then 

divided up by a number of cast iron plates attached to the 
| inner surface of the kiln and projecting radially therefrom, as 
| shown at K in Fig. 2. These plates act as shelves which lift 
| the raw material on the rising side of the kiln as it rotates, 
and they are given such a slope that they allow it to slide off 
inward on attaining a sufficient height. The rear of the kiln 
is then closed with a plate in two halves having a central 
opening below L large enough for the required draught, and 
connected with the stack in any desired manner, The kiln 
runs on the treads M and M with the driving gear at N. 

It remains to be explained in what manner the gases are 
made to rotate in the kiln. This is accomplished by causing 
a jet of compressed air or steam to blow upon its inner 
| surface at its lower end, at right angles or nearly so to a plane 


in @ kiln the first thing is that it is forced out by centrifugal | 


force to the circumference, where it finds itself in a dense | 


atmosphere of air and in company with other particles 
which have obeyed a similar impulse. 


it has been drawn forward by the draught and partly because 
of its initial velocity. The line it has traced will be a spiral, 
and the pitch of the spiral will depend upon the rapidity of 
its motion and the forces that draw it forward. 

Suppose the the inside diameter of the kiln to be 6ft.. 


Fig. 2—CHARGING END OF KILN 


and the particle of fuel to have advanced one foot in making 
a turn. In such a case, as the particle advanced it would 
trace inside the kiln a line like the thread on a screw with a 
diameter of 6ft., and having one thread to the lineal foot. 
To advance one foot in the length of the kiln a particle would 
have ‘to travel a length of 19ft. round, and so one foot: of kiln 
when fired in this way should, according to Mr. Morgan, 
become as effective as 19ft. of kiln fired in the usual way, 
and in confirmation of this it is said that it can be noted 
that a long flame in the kiln when rotated draws back at 
once, and complete combustion can be effected in a compara- 
tively short length of kiln, so that no unconsumed coal can 
reach the rear end of it. This spiral flame is illustrated in 
the drawing Fig. 1, in which A, B, and C represent three 


distinet zones, respectively devoted to preheating, clinkering, 


and cooling the material in its downward passage. 


\s the combustion becomes localised in the portion of the 


kiln marked B, this part is called the combustion chamber, 
or B. It is here that the heat of the fuel is liberated and the 
intensity greatest. Here the material is raised to incipient 
fusion, and on passing from here when cooled forms the 
clinker. From the combustion chamber the materials pass 
in two directions. The solid materials gravitate to the lower 
end to be discharged as cement clinker, The gaseous 


It then travels round | 
the kiln, and when it has made a complete circuit it will | 
have advanced a littie from its first position, partly because 
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Fig. 3—FIRING END OF KILN 


passing through the axis of rotation, and as nearly as possible 
|in the direction of a tangent to the inner circumference, as 
| shown at F in Fig. 3, the opening D in the end plate E 
being for the introduction of coal dust and air. The nozzle 
for the air or steam jet can be made of fin. pipe drawn down 
| to an opening of j4in., and used with air or steam under 
| 1001b. pressure. The jet should not be placed close, but 
| drawn back 3ft. or 4ft., so as to blow on the inner surface 
with an induced current. The kiln here described can be 
used not merely for producing cement clinker, but is equally 
efficient in drying the raw materials, and a feature in 
| connection with it is that there is said to be practically no 
draft at the rear of the kiln to carry cement dust up and out 
| of the chimney. 








Tuer placing underground of the telephone and tele- 
| graph wires in the city of Melbourne has been entered upon, a 
contract having been let for driving the required tunnels through 

a portion of the area. These tunnels will run about 25ft. below 
| the surface of the streets, in order to be clear of the electric 
| light cables and the gas, water, and sewerage pipes. They will be 
| 6ft. 6in. high by 4ft. 6in. broad. As funds become available, the 
' remainder of the city wires will be similarly treated, 





THE IRON, COAL, AND GENERAL TRADES 
OF . BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Oorrespondent,) 
Quarterly Meeting Prospects. 

THE prospects of business at the quarterly meeting of the 
iron trade at Birmingham on Thursday next, July 9th, are not 
over bright. It is the quiet season of the year as regards the iron 
trade, but the chief handicap will be the trade depression which 
continues to be experienced. It remains to be seen whether 
engineers and other consumers will regard values as having touched 
bottom, and will, therefore, begin to purchase more freely than 
hitherto. Lron and steel masters are hoping that such will be the 
case, and it would seem that members of the engineering trades, 
and other users, would do well now to put aside their attitude of 
reserve and secure fairly liberal supplies whilst prices still remain 
so much in their favour; for, bearing in mind the present level, 
relatively to the costs of production, neither iron nor steel can 
reasonably be expected to go much, if at all, lower ; indeed, the 
probability seems to be that after a short rest at the present 
standard values generally will begin to recover. 


The Reduction in Markei Bars. 

What is, perhaps, the bottom of the dip in the trade 
depression has been reached by a reductioa of 10s. per ton in 
marked bars, which was announced by circulars dated July Ist, 
making the new basis price £8, with the usual extras for special 
brands This best iron has held out a longer time against the 
prevailing downward tendency of values than almost any other 
description, and its giving way may perhaps prove ‘‘a blessing in 
disguise ” to the iron trade by defining the conclusion of the 
decline, and so hastening the recovery. It has been two and a-half 
years since marked bars last stood at £8, and this is their minimum 
In the last eight years. The maximum during that period was 
£11 10s , at which figure it stood from February 1st to November 
Ist, 1900. The various alterations since 189 have been as follows : 

January Ist, 1900, up 10s. to £11; February Ist, 1900, up 10s. 
to £11 10s.; November Ist, 1900, down £1 to £10 10s.; January 
Ist, 1901, down £1 to £9 10s.; May Ist, 1901, down £1 to £8 10s. ; 
January 14th, 1904, down 10s, to £8 ; November Ist, 1905, up 10s. 
to £8 10s ; January 11th, 1906, up 10s. to £9; July 12th, 1903, 
down 10s, to £8 103.; December ith, 1906, up 10s, to £9 ; January 
9th, 1908, down 10s, to £8 10s.; July Ist, 1908, down 1s. to £8, 


Other Kinds of Manufactured Iron, 

Unmarked bars are in quiet call and are quoted £6 5s. to 
£6 7s. 6d, whilst sheets, doubles, are £7 7s. 6d. to £7 10s., and 
galvanised corrugated sheets of 24 gauge, £12 10s, For hoop 
iron, £7 to £7 5s, is asked; and for gas strip, £6 10s. to 
£6 12s. 6d. 


Steel in Better Request. 

Rather more inquiry is experienced for structural steel. 
Quotations are quoted :—Angles, £5 16s. 3d.; girder plates, 
£6 1s. 3d.; and joists, £5 15s, to £6 5s. Semi-tinished steel is in 
moderate call, Bessemer sheet bars being quoted £4 12s. 6d. to 
£4 15s., and Siemens £4 15s, to £4 17s, 6d. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 
MANCHESTER, Wednesday. 
A Weak Market. 

MATTERS, so far as pig iron is concerned, seem to be going 
from bad to worse. Although there was a fair attendance on the 
Iron ‘Change on ‘Tuesday, the tone was weak in the extreme. 
Both merchants and makers were anxious for orders, but buyers 
continue either to hold off, in anticipation of lower prices, or to 
cover their requirements only moderately, and in this respect they 
appear to be able to do so through merchants rather than makers. 
The warrant market keeps fairly steady, and this fact, coupled 
ay with larger shipments on account of old contracts, caused 
Middlesbrough brands to strengthen 3d. to 6d. per ton as compared 
with last week. Hematite was fairly steady ; but Lincolnshire 
and other makes of No, 3 foundry iron appear to be in small 
inquiry. Lower prices for Lincolnshire were spoken of, and pro- 
bably for quantity some merchants were le pared to ‘cut” 6d. 
to ls. per ton under official rates. Staffordshire was weaker. In 
forge there was no change to note. 


Finished Iron and Steel. 

Very quiet, not to say dull, and the recent reduction in 
Lancashire hoops seems to have had a strong reply in another 
reduction of 10s. per ton by Staffordshire makers. Billets were 
slow all round, although, generally speaking, local makers adhered 
to previous quotations. For quantity, foreign were spoken of as 
being in the region of £4 per ton. 


Copper. 
There was only a moderate business passing at late rates. 


Sheet Lead. 
Unchanged. 


Tin Ingots. 
English again lower. 


Quotations, 

Lincolnshire No. 3 foundry, 53s.; Staffordshire, 52s. ; 
Derbyshire, 53s.; Northamptonshire, 55s.; Middlesbrough, open 
brands, 59s. 10d. to 60s. 4d. Scotch: Gartsherrie, 61s.; Glen- 
garnock, 59s. 3d. to 59s, 6d.; Eglinton, 58s. to 5&s, 3d. ; Dalmel- 
lington, 57s. 6d, to 57s 9d., delivered Manchester. West Coast 
hematite, 58s. to 58s. 6d.; East Coast ditto, 57s. to 57s. 6d., both 
f.o.t. Seotch, delivered Heysham: Gartsherrie, 59s.; Glengar- 
nock, 57s, 3d. to 57s. 6d.; Eglinton, 56s. to 56s. 3d. ;, Dalmelling- 
ton, 55s. 6d. to 55s. 9d. Delivered Preston: Gartsherrie, 60s. ; 
Glengarnock, 58s. 3d. to 58s, 6d.; Eglinton, 57s. to 57s. 3d. ; 
Dalmellington, 56s. 6d. to 56s. 9d. Finished iron: Bars, £6 10s. ; 
hoops, £7 12s. 6d.; sheets, £8 5s. Steel: Bars, £6 5s.; Lancashire 
hoops, £7 15s. ; Staffordshire ditto, £7 ; sheets, £7 17s. 6d.; boiler 
plates, £7 7s. 6d.; plates for tank, girder, and bridge work, £6 5s. 
to £6 7s. 6d.; English billets, £4 10s. to £4 12s. 6d.; foreign ditto, 
£4 2s. 6d. to £4 5s. Copper: Sheets, £72; tough ingot, £61; 
best selected, £61 10s. per ton. Copper tubes, 9d.; brass tubes, 
7d.; condenser, 8d.; rolled brass, 6d.; brass wire, 64d.; brass turn- 
ing rods, 6}d.; yellow metal, 64d. per lb, Sheet lead, £15 5s. to 
£15 15s. per ton. English tin ingots, £125 10s. to £126 10s. per 
ton. 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange was fairly good for 
the season. The only feature to note was the reduction in 
Lancashire house coal of 10d. per ton, although it is not expected 
that this will continue very long, as stocks are not accumulating 
at the pits, and short time is generally being worked. The 
reduction does not apply to slack, burgy or other steam coal, but 
it is an open secret that slack can had from outside sources 
considerably under local prices. We append current quotations: 
—Best Lancashire coal for domestic purpose, 14s. to 15s, 4d.; 
seconds, 12s, 2d. to 13s, 2d.; common, 9s, 2d. to 11s. 2d.; best 
burgy, 10s. 6d. to 11s.; round furnace coal, 11s. to 11s. 6d.; best 
slack, 9s, to 10s.; medium, 8s. 6d. to 8s, 9d.; common, 7s. 6d, to 
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r Coal for bunkering purposes, screened, 13s. to 
p3s. 6d.; unscreened, 12s, to 12s. 6d , delivered Manchester Ship 
Canal. 


&s,, at the pit. 


BarROW-IN-FURNESS, Thursday. 
Hematites. 

The report of the hematite iron market this week is that 
less business is Sie done. This fact has led the North Lonsdale 
Steel Company to put one of its furnaces out of blast. It has now 
only one furnace in blast. It is feared that other makers of iron will 
be forced to reduce their output, and they will certainly take this 
course rather than accumulate stocks. ‘The latter are very low at 
present. Warrant stocks are lower this week wa trifling extent, 
and now stand at 5500 tons. Makers will probably have some 
0,000 tons in their yards, but they are keeping these down to as 
low a point as possible. If things improve and stocks are low 
makers will begin at once to feel the benefit of an improved 
market, and they are not disposed to put advantages into the 
hands of speculators if they can avoid it. Frequently stocks are 
created on borrowed money, and when they come to be realised 
they represent a loss. Prices are lower on the week, the nominal 
value of mixed Bessemer numbers being 60s. per ton net f.o.b., 
but probably sales could be made at 5%s.; warrant iron is quoted 
at 58s, net cash sellers, but as stocks are so low, and as no business 
is being done in warrant iron this price is no indication of real 
market value. Special hematites are not in as full demand as of 
late. Ferro-manganese is quieter than it has been, and spiegeleisen 
is only in very moderate request. Scrap iron sells slowly, and 
stocks are slightly on the increase. Iron ore is in quieter request, 
ind good average native sorts can now be bought at 10s. 6d. net 
it mines. There is a moderate business being done in best ores, 
but poor ores are neglected, 


Steel, 

There is very little being done in the steel trade, and the 
demand for rails, plates, and merchant classes shows probably less 
life than for many years past. Prices are low, and will probably 
be lower, but under present conditions there is little, if any, 
margin of profit. It would appear that Russian steel makers are 
juoting even lower prices than British makers. The trade in 
hipbuilding material is of the smallest, and merchant steel is 
sarcely ever asked for, The outlook in the steel trade is exceed- 
ingly desponding. 


Shipbuilding and Engineering. 

Efforts are being made to secure new shipbuilding orders 
fur Barrow, but there is only a smal! demand for new tonnage. 
Prices Lave to be quoted very low to secure new work. Vickers, 
Sons and Maxim have launched th‘s week a floating dock built by 
them for the Canadian Government. Engineers are short of work, 
but are expecting new orders. 

Shipping and Coal. 

The shipments of iron and steel from West Coast ports 
ist week were 540 tons, being a decrease on the corresponding 
week of last year of 16,381 tons, The aggregate shipments this 
year have reached 250,583 tons, compared with 433,493 tons in the 
corresponding period of last year, a decrease of 182,910 tons. The 
cheapening tendency of coal and coke continues. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Business Situation. 





JuLty and August are now becoming practically holiday | 


months in Sheffield. Many firms which used to take stock at 
Christmas are now making this period stock-taking time. This is, 
if anything, more general this year, owing to the coincidence of 
an inadequacy of trade in many departments. The coal trade is 
quieter all round. The Yorkshire Miners’ Council, at a meeting 
held at Barnsley on the 26th ult., considered the present position 
of the Eight Hours Bill, and decided that the question ‘‘ whether 
we accept the suggested compromise or not” should be sent out 
to the district to be voted upon at special meetings called by the 
district branches, and the result to be reported to the general 
secretary, 


House Coal. 

The remarkably fine weather continues to reduce con- 
sumption of domestic fuel, the supply of which is being restricted 
by causes common to this season of the year. The local “‘ feasts” 
of South Yorkshire begin in July and go over August, and these, 
with the miners’ demonstration, cause the output to be lessened 
and help to clear off the accumulations in the railway sidings. 
The latter have been very heavy for some time. - Quotations for 
best Barnsley, at the pit, are from 11s. to 11s. 6d. per ton ; good 
-condary sorts, about 10s, per ton. Concessions are stated to be 
obtained in cases where stocks are relieved by the taking of 
special lots, 


Steam Coal. 


: Shipping at this season of the year should be brisk, but it 
is only moderately so. It is difficult to say whether this lack of 
activity is due to want of pressure on the part of the continental 
consumers, or the holding back of the merchants at the port in the 
hope of lower quotations, Steam coal for shipping purposes isnow 
about 10s. 6d. per ton. The exports from Hull for the week 
ending 23rd June amounted to 78,229 tons, against 79,806 tons 
for the correspohding period of last year. Cronstadt was again 
the chief foreign market with 18,998 tons, Axelosund being second 
with 4884 tons, and Rotterdam third with 4658 tons. From 
Grimsby, for the week ending 26th June, the weight exported 
was 36,731 tons, against 31,787 tons, for the similar period of last 
year. Here, again, Cronstadt is first with 8649 tons, Hamburg 
second with 6315 tons, and Ystad third with 5083 tons. A very 
moderate quantity is going coastwise at present. 7 


Railway and Gas Coal Contracts. 


There is nothing further to report with regard to con- 
tracts for locomotive fuel for the railway companies ; but a little 
more activity has been displayed in the placing of contracts for 
gas coal. Gas companies, however, are not pressing the comple- 
tion of contracts, in the expectation, no doubt, of getting sup- 
plies at lower rates than are at present ruling. This expectation 
1s not regarded as likely to be realised, as it is not probable wages 
willeome down soon, and contracts must be made before the 
winter, or the advantage will be very much in the hands of the 
coalowners, 


Coal and Coking Fuel. 

7 Business moderate in coke. The official quotations are 
still continued, but as contracts expire coalowners are disposed to 
meet requirements at somewhat lower prices than the official 
figures; 12s, per ton for best washed coke is more generally 
ruling, and 11s. per ton for unwashed. A fair trade is still being 
done in coking fuel, partly owing to the limited supply, the rate 
remaining at from 5s, to 6s. per ton. 


The Iron Market. 


; No change in the official quotations of hematites. Exports 
still keep up, and stocks are exceptionally low. This, coupled 
with the fact that no additional furnaces are being put in blast, 
keeps the supply under measurable control, so that makers are not 
pressing the market. There is very little trade locally in either 
West or East Coast hematite. Lincolnshire and Derbyshire irons are 








also unaltered, with small business being done. Current quotations, 
in all cases net, and delivered in Sheffield and Rotherham, are as 
follow :—Hematites: West Coast, 70s. to 72s per ton; East 
Coast, 648. to 66s. per ton; Lincolnshire, No. 3 foundry, 51s. per 
ton ; No. 4 foundry, 50s. 6d. per ton; No. 4 forge, 48s. per ton ; 
No. 5 forge, mottled, white, and basic, 50s. per ton. Derbyshire : 
No. 3 foundry, 50s. per ton; No. 4 forge, 49s. per ton. 


Bars, Sheets, and Billets. 
Bar iron, £6 10s, per ton; sheets, £8 to £8 10s. per ton ; 
Bessemer billets, £7 per ton ; Siemens ditto, £7 10s. per ton. 


Marine and Railway Materials, &c. 

The settlement of the shipbuilding dispute is still without 
any quickening influence on the marine material es, waren nor 
is there any expectation of an early change for the better. Great 
hope is entertained of railway development in India and China, 
but at present virtually no inquiries are being received. For the 
last two years a fair amount of work has been done in railway 
material for South America, and there is considerable expectation 
of this being continued. Home railway companies are only buying 
to meet current requirements, and, unfortunately, these 
are being kept down as much as possible, the cause of the smaller 
orders, of course, being the diminished traffics. The steel trade 
is quiet both on home and foreign account. 


John Brown and Co,, Limited. 

The annual meeting of the shareholders of John Brown 
and Co., Limited, Atlas Steel and Ironworks, Sheffield, was held 
at Sheffield, on the 29th ult. Sir Charles B. McLaren, the chair- 
man of the company, in moving the adoption of the report and 
balance-sheet, said at the time of the company’s meeting last year 
there were very fair prospects for the ensuing twelve months. 
Pig iron prices were going up, coal contracts were being made at 
remunerative prices, and coke was also bringing in a good 


return. The only cloud in the sky at that time was the 
absence of shipbuilding orders. He was sorry to say that 
in none of these departments could trade be considered 


good at the present moment. In each of them there had been a 
fall. They would bear in mind that they had seen considerable 
variations during the past year in the general trade of the 
country. At the Atlas Works during the year operations had 
been fairly satisfactory. ‘The demand for railway material had 
kept up fairly well, though owing to the difficulties on the North- 
East Coast, the demand for their special steel products, which 
went so largely towards shipbuilding, had not been sustained. 
Notwithstanding the shipbuilding depression, they were doing a 
very large amount of business in their forge and boiler flue works, 
a in connection with the new Orient liners, which had 
een placed among various shipbuilding yards, and one ot which 
was on hand at Clydebank. He referred last year to the exten- 
sions and alterat‘ons of works that they were making in order to 
cope with changes in manufacture. These were now rapidly 
nearing completion, but, of course, no pledge could be given that 
they would not be compelled to spend money from time to time in 
similar work. They believed that the new armour-plate mill, 
which had just been completed, and was at work, would answer 
its purpose admirably, and they were now engaged upon a large 
order for the battleship St. Vincent, which was being built at 
Portsmouth. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Wages War. 

NorHING has been done during the last fortnight to 
bring to an end the strike of engineers at the shipyards on the 
North-East Coast which has been going on for some five months, 
and there is apprehension that if it is not settled soon work at 
the shipyards will have to be suspended, for builders are not 
going to launch hulls which may have to wait for months before their 
engines can be put into them. It is pretty certain that the 
employers wil] not now withdraw their claim for a reduction, and 
the men are simply wasting the funds of their society by con- 
tinuing the strike, when every other branch of labour has agreed 
to the reduction. After all the bluster it is satisfactory to learn 
that there it to be no strike on the North-Eastern Railway, the 
men having agreed to the establishment of a Board of Conciliation 
and Arbitration on terms somewhat more favourable to them than 
those suggested by the Board of Trade. The ballot was distinctly 
in favour of this course. The only labour trouble now remaining 
in this district is therefore that with the engineers. It is 
true that the Cleveland ironstone miners have decided to press 
for a twelve o'clock Saturday, that is, that operations shall cease at 
the mines at twelve o'clock on Saturdays instead of one o'clock, 
but no stoppage of work is likely to result if the masters refuse to 
make this alteration. There has been no general strike of the 
Cleveland ironstone miners for more than thirty years, 


Cleveland Pig Iron. 

Deliveries of pig iron are excellent, taking up all that is 
made and requiring the stocks to be drawn upon also, Iron- 
masters are in a good position as regards orders on their books for 
early execution, the trouble is that it is almost impossible to get 
consumers to buy for forward delivery. No one has confidence in 
the future, but rather are pessimistic views entertained, and the 
opinion seems to be that trade will be worse before it is better. 
Producers are keeping up their prices very well ; indeed, they are 
relatively higher than those quoted in some other district, and 
the cheaper rates taken for this other iron are leading to its being 
bought in preference to Cleveland iron. Heretofore Cleveland 
has almost invariably been the cheapest iron in the market. 
Trade in Cleveland pig iron is altogether steadier than it was, 
because the production is not in excess of requirements, and it is 
still necessary to draw supplies out of the public stores. Then the 
market is disturbed less by the operations of the speculators. The 
latter are doing scarcely anything at all; indeed, en account of 
the smallness of the stock of Cleveland warrants it has become 
somewhat risky to speculate in them: it would not be a difficult 
task to ‘‘corner” an operator. It is along time since there was 
so little gambling in Cleveland iron. Only odd lots are being 
bought to fulfil contracts, but the report respecting the warrant 
market generally is that it is ‘‘dead idle.” The supply of Cleve- 
land foundry iron is reduced this week, several furnaces having 
been put on slack blast, because of the shortage in the supply of 
ironstone. There was a general holiday at the mines on Wednes- 
day to admit of the holding of the mirers’ annual demonstration. 
The price of No. 3 Cleveland pig iron this week has been mostly 
at 51s. 6d. per ton for prompt f.o.b. delivery, while No. 1 has been 
at 54s. Both these qualities are somewhat scarce, but the other 
qualities are rather plentiful, and are relatively cheaper than 
No. 3. Thus No, 4 foundry is at 50s., No. 4 forge at 48s. 6d., 
and mottled and white at 48s. 


Hematite Pig Iron. 

The demand is still very slow, but prices are maintained, 
as there is not a production in excess of the requirements, and, 
moreover, the market is not disturbed by speculative operations, 
such as usually affect the Cleveland iron market. Speculators do 
not touch East Coast hematite iron, because there are no hematite 
warrants, there being none of this description of pig iron in the 
public store —indeed, it is many years since there was any con- 
siderable quantity, and nota ton has been held since 1906. Not 
less than 57s. per ton will now be taken for mixed numbers of East 
Coast hematite iron—a figure which has ruled for several weeks. 
Prices of hematite iron are regulated by legitimate trade rather 
than by speculative operations, 








Iron Ore. 

Few sales of Rubio ore are reported ; the consumers have 
enough ore contracted for to keep them going for some time yet. 
A small cargo has this week been sold at 14s. 9d. per ton delivered 
at wharf on Tees, but 15s. is the general quotation. A reduced 
output of Cleveland ironstone is to be reported this week, owing to 
the closing of the mines on Wednesday throughout Cleveland. 
Ordinarily, the mines now raise enough ironstone to satisfy the 
consumers, whose requirements have, of course, fallen off, seeing 
that several furnaces have been blown out. It is no longer neces- 
sary to import ironstone from Northimptonshire, though many 
thousands of tons were received last year. It is probable that 
some of the Cleveland mines that were reopened because of the 
dearth of stone will have to be closed again, as it is difficult to see 
how they can compete with mines more favourably situated with 
respect to the furnaces. 


Stock of Cleveland Pig Iron. 

Connal’s have to report a considerable decrease of stock 
for last month, notwithstanding the lodging of a large quantity in 
the early part of the morth, when the ‘‘ squeeze” was in progress. 
The decrease was 15,083 tons, the quantity held at June 30th being 
48,350 tons, a smaller tonnage than has been held since the middle 
of 1900, All the iron that is now in Connal’s is of No. 3 quality, 
the last 25 tons of standard iron having been taken out in the 
early part of last month, and yet, though there is no standard 
iron in stock, some of the speculators are offering to sell such 
iron at a fixed price. 

Shipments of Pig Iron. 

The exports of pig iron from the Cleveland district were 
better in June than were expected—indeed, they were excellent ; 
they reached 121,554 tons, a quantity only exceeded in February, 
and they were 5999 tons better than in May. They were brisker 
than the figures of the average June of the last ten years—110,861 
tons—by 10,693 tons, or 95 per cent. When compared with 
those of June last year, they show badly, but then last year’s 
exports were phenomenal. In June, 1907, Cleveland ironmasters 
shipped 172,808 tons, and of that quantity, June, 1908, fell short 
by 51,264 tons, or 30 per cent. But that is due to the vastly 
lessened business with the United States and Germany. To North 
America in June Jast year 45,516 tons were sent from Cleveland, 
last month the quantity was only 3130 tons. Germany in June 
last year received 50,243 tons of pig iron from Cleveland, last 
month 33,491 tons. 


Macufactured Iron and Steel. 

Very few producers speak well of their positioa and pros- 
pects. Scarcely anyone except those producing steel rails can 
keep his mills going regularly, but, nevertheless, manufacturers 
will not reduce their quotations, even under the pressure of lower 
rates in other districts. The prices f.o.t. at producers’ works are : 

Steel ship plates, £6; iron ship plates, £4 5s.; steel ship angles, 
£5 12s. 6d.; iron ship angles, £6 15s.; steel boiler plates, £7 ; steel 
hoops, £6 17s. 6d.; steel strip, £6 12s. 6d.; steel bars, £6 7s. 6d.; 
common iron bars, £6 15s., all less 2} per cent. Heavy steel rails 
are at £5 15s. net f.o.b. 


Coal and Coke. 

Business in the coal trade continues to slacken, the 
demands both on home and export account being much less press- 
ing than they were, and judging from the reports received from 
abroad the prospects are not encouraging. Prices are tending 
dcwnwards, and buyers hold back on all sides on this 
account. Best steam coals are at 13s.; best gas at 10s. 9d.; second 
class gas coals, 10s.; coking coal, 10s.; and bunkers, 9s. 9d. Coke 
is also cheaper, foundry being now at 17s. f.o.b., while medium 
can be got at 15s, 6d. per ton delivered at the Middlesbrough 
furnaces, 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Retrospect and Prospect. 

Tue first half of the year now closed has been a very 
trying time in manufacturing and business circles. In many 
branches of industry there has been gradual decline, and in such 
staple trades as steel and finished iron making and shipbuilding 
severe depression has been experienced. Raw material and fuel 
have nct receded in price proportionately with the fall in manu- 
factured articles, and this has been a source of embarrassment 
and loss to the manufacturer, who has also suffered from the 
natural tenacity with which workmen have opposed necessary 
reductions of wages. The number of the unemployed has taxed 
the resources of the trade societies and the municipal authorities, 
and it has not been possible, even with Government assistance, 
adequately to cope with the destitution that has prevailed among 
the labouring populations. It would be gratifying, were it 
possible, to regard this state of things as now altogether in the 
past ; but there is still great want of employment and depression 
of leading industries, while the prospect is unfortunately not so 
cheering as could be desired. No doubt indications are not 
altogether wanting which seem to point in the direction of 
improvement, but they are in the main slight, and it is not 
expected that any radical change for the better will take place 
until after the holiday season at the soonest. 


The Warrant Market. 

There has been comparatively little done in pig iron 
warrants, but the market has been stronger in tone in consequence 
of further sales of iron for abroad, the reports in connection with 
which are likely to still further reduce the quantity of iron in the 
public stores. Business has been done in Cleveland warrants at 
50s. 9d. to 51s. 74d. cash, 51s. 6d. for delivery in six days, 50s. 44d. 
one month, and 50s. three months. 


Scotch Makers’ Iron. 


The business in makers’ iron is on a considerable scale 
both for local use and transport to England. The moderate price 
of the several brands, in comparison with warrants, has for a con- 
siderable time been in favour of the Scotch maker. While Cleve- 
land warrants are now about 2s. a ton higher than at the beginning 
of the year, Scotch makers’ iron has fallen in amounts varying 
from 2s. to 9s. per ton. The comparative figures are as follows :— 


January Ist. June Wth. Decline. 
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The output of Scotch pig iron has been reduced by about 700 
tons per week. There are now 75 furnaces in blast, compared 
with 77 last week and 91 at this time last year. It may be 
estimated that the reduction of output by the Scottish furnaces 
in the past six months has amounted to at least 100,000 tons, 
as compared with the production in the corresponding period of 


907. 


Pig Iron Exports and Imports. 

The half-year’s pig iron shipments are between 56,000 and 
57,000 tons less than in the first half of 1907. There has been a 
great falling away ia the exports to Canada and the United 
States. Germany has materially reduced her demands, but other- 
wise there has not been much change in foreign takings. Italy 
has been nearly as good a customer as in the corresponding half- 
year. The increase of 9000 tons in coastwise shipments is but a 
further testimony to the fair trade enjoved during the period by 
the makers of Scotch pig iron. The arrivals at Grangemouth 
during the six months of pig iron from the North-East Coast of 
England have amounted to 230,499 tons, being 28,580 tons less 
than in the same period of last year. 


Finished Iron and Steel. 

The tone of business in these important branches has 
shown hardly any change for the better. Steel makers are 
expectant regarding certain contracts that are thought to be 
coming, but some time must elapse before these hopes are realised. 
A few orders are in hand for shipbuilding steel, but they are not 
large enough to produce any considerable effect on the present 
depression. The steel prices have been revised and contirmed. 
Makers of finished iron will have to reckon with the further reduc- 
tions that have been made in the south. A point in their favour 
is the announcement that an agreement has been arrived at with 
loca] makers who have for some time been in the habit of cutting 
prices. It is generally believed that the combination among tube 
makers has fallen through. Business in that department is suffer- 
ing in sympathy with the shipbuilding trade. 


The Coal Trade. 

There has been an active trade in the shipping branch, 
and the prices of the better qualities are generally steady. House 
coal for home use is most difficult to sell owing to a continuance 
of warm weather. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
State of the Coal Trade. 


A CERTAIN degree of quietness continues, and if the 
volume of contract business were reduced this would be still more 
apparent, and no doubt the increased coal on the market would 
lead to slightly lower prices. No change is yet formally given in 
quotations, which remain, publicly, much about the same, 15s. 9d. 
being the lowest figure for steam coal, but it is well known that 
lower prices have been accepted. The ominous sign is the prevail- 
ing weakness for all but best class steam. A coalowner informed 
me that he had a certain stock at his sidings which had been gradu- 
ally increasing, and upon which lower prices must be accepted at a 
serious loss as compared with recent quotations. This was but one 
case out of many, and is instanced asshowing the drift of trade, which 
is to all appearance setting in for slackness. A slow demand and 
irregular prices pave the way fora droop. Best households are on 
the duwn grade. Monmouthshire coals keep fairly to late quota- 
tions, some even firmer, but here again ordinary qualities are easy, 
and sales are being carried out freely at prices which would not 
have been accepted a few weeks ago. Dry coals are active; 
Rhondda firm ; as much as 9s, 9d. is being asked for best steams. 


Latest Coal Prices, Cardiff. 

Steam coals, best, 15s. 9d. to 16s. 3d.; seconds, 14s. 3d. 
to 15s. 3d.; ordinary large steam, 14s. to 14s. 6d.; drys, best, 
lis. 6d. to 15s. 9d.; ordinary, 13s. 3d. to 13s. 9d.; best Monmouth- 
shire black vein, 14s. 6d. to 14s. 9d.; Western Valleys, 14s. to 
lds. 3d.; Eastern Valleys, best, 12s. 6d. to 13s.; other sorts, 12s. 
to 12s. 6d.; best house coal, 17s. 6d. to 18s. 6d.; other kinds, 
14s. 6d. to 16s. 6d.; No. 3 Rhondda, 18s. 6d. to 1&s. 9d.; through, 
lds. to 14s. 6d.; No. 3 smalls, 11s. to 11s. 6d.; No. 2 Rhondda, 
lls. to lls. 6d.; through, 10s. to 10s. 6d.; No. 2 smalls, 8s. to 
8s. 6d.; best washed nuts, 13s. to 13s. 6d.; seconds, 12s. to 
12s. 6d.; peas, 12s. to 12s, 6d.; seconds, 11s. 6d. to 12s.; best smal! 
steam, 9s. 6d. to 9s. 9d.; seconds, 8s. 6d. to 9s.; other small, 7s. to 
8s. Patent fuel, 16s. to 17s. Coke, furnace, 16s. 6d. to 17s. 6d.; 
foundry, 18s. 6d. to 21s. 6d.; special, 26s. to 27s. Pitwood 
advancing, 20s. 6d. to 21s, ex ship. 


Anthracite. 

Appearances suggest that this class of coal is again going 
to be a feature in the speculative world. At Swansea this week a 
firm tone pretailed, ordinary large coals were rigid, and supplies 
scarce, machine qualities in strong inquiry, and in some cases 
higher prices were quoted. Closing figures as follows :—Best 
malting, 25s. to 26s.; seconds, 22s. to 23s. net ; big vein, 20s. 6d. 
to 21s. 6d., less 24 ; red vein, 12s. 3d to 12s. 6d., less24. Machine- 
made coal: Cobbles, 22s. to 23s. net.; French nuts, 24s. to 25s. 
net ; German nuts, 24s. to 25s. net ; beans, 22s, to 23s.; screened 
beans, 14s. 6d. to lis. 6d. net; peas, 13s. to 14s. net; rubbly 
culm, 6s. 9d. to 7s., less 24; ordinary duff, 3s. 3d. to 3s. 6d. 
Other coals, Swansea: Best large steam, 163. 6d. to 17s., less 2); 
seconds, 15s. 6d. to 16s., less 24 ; ordinary large, 13s. 6d. to 15s., 
less 2}; through bunkers, 10s. 6d. to 11s., less 2} ; small, accord- 
ing to quality, 8s. to 8s. 6d., less 2}. Bituminous: No. 3 
Rhondda, 19s. 3d. to 19s. 9d., less 24; small, 11s. 3d. to 11s. 6d., 
less 24. Patent fuel, 14s. to 14s, 6d., less 25. 


Another Steam Coal Combination. 

It is an open question how coal combinations will work ? 
whether the monopoly will be for the public benefit, or simply be 
for the benefit of afew. The latest amalgamation has been the 
annexation of the Naval Colliery by the Cambrian and Glamorgan. 
The Naval is one of the principal collieries of the Rhondda, esta- 
blished by a French firm some years ago. It adjoins both the 
Cambrian and Glamorgan, is composed of three pits, has an area 
of 7000 acres, and employs 1200 hands with a weekly wage bill of 
#2000. There are some exceptional features about it, as the 
Messrs. Gueret had established a patent fuel branch and a large 
pitwood connection, and these, it is said, will dominate a large 
area of trade, especially as the pitwood will be supplied at cost 
price. On ’Change one hears discussion as to the introduction of 
the trust system of America, and opinions on each side are freely 
expressed. 


Iron and Steel. 


There is little life in the trade at present, and the only 
animation visible is shown by the incoming of large quantities of 
iron ore, principally from Bilbao and Almeria. This week a good 
start was made by the import of four cargoes for Guest and Keen, 
one for Blaenavon, and three for Ebbw Vale. The last named was 
for 7457 tons, and an additional one came in for 2410 tons, making 
a total of little less than 10,000 tons. One cargo of pig iron came 
from Grimsby, and 1750 tons steel billets from Rotterdam con- 
signed to Newport. Though there is so little being done in iron and 
steel, Wales is still considered a fair dumping ground. Several 
cargoes of old rails have come in of late, and it is said that a 
cargo of German bars is on its way from Diisseldorf, the selling 
price being 5s. a ton less than the price of local ' bars. 
Swansea had a fair list of imports last week, including 3330 tons 
pig iron,.510 tons scrap steel, with quantities of silver ore, blende 





ore, copper ore, and calamine.” The chief output at the large 
works has been heavy rails, sleepers and small goods. It is 
reported that the Germans are moving in connection with capital- 
ists in the Midlands and Wales to form a pig iron combination. I 
give this for what it is worth, but a larger degree of probability is 
attached to another rumour now circulating in the Swansea 
district that a German syndicate is not unlikely to be formed in 
the Swansea Valley which may have important bearings upon the 
metallurgical industries of South Wales. This movement is 
regarded as an outcome of the Patent Act. At Swansea mid-week 
the following quotations were | given:—Steel bars: Siemens, 
£4 8s. 9d to £4 9s.; Bessemer, £4 7s. 6d.; hematite, mixed 
numbers, 58s.; Middlesbrough, 51s. 6d.; Welsh hematite, 60s. to 
60s. 6d., d.d.; East Coast hematite, 60s. to 60s. 6d. c.i.f.; West 
Coast, 60s. 6d. to6ls. Other quotations :—Copper, £56 16s. 3d.; 
lead, £12 16s. 3d.; spelter, £18 10s.; silver, 24}§d. per oz.; iron 
ore, Newport and Cardiff, 14s. to 14s. 6d. 


Tin-plate. 

Shipments of tin-plates at Swansea last week were very 
small—less than 25,000 boxes—with a result that stocks, which 
were about 160,000 boxes the previous week, have been increased 
to 229,000 boxes. This may be due to local or temporary causes, 
and, as large loadings are going on, will soon be reduced. The 
state of the trade is healthy, and prices have slightly advanced. I 
learn that considerable quantities of ternes are going out to 
Roumania and other foreign destinations. A distinct feature of 
the trade is an increase in the demand for oil sizes of plates, the 
ordinary kind and weight. The latest quotations in the Swansea 
district were: Ordinary tin-plates, 12s. 44d.; ternes, 22s. 5d.; 
C.A. roofing sheets, £8 5s, to £8 10s.; big sheets, £8 5s. to £8 10s. ; 
finished black plates, £9 7s. 6d. to £9 10s.; galvanised sheets, 
24 g., £12 10s.; block tn, £126. 





NOTES FROM GERMANY. 
(From our own Correspondent.) 
Iron and Steel in Silesia. 

BusINEss during this week and the last has been rather 
quiet ; there is no enterprising spirit, and many departments are 
suffering from the general depression. The building trades 
especially are dull, and there is very little hope of an early 
revival, 

The Fhenish-Westphalian Iron Market. 

The pig iron trade is in a very poor condition, consumers 
purchasing only the most urgent requirements, because they 
expect quotations to be further reduced. Home demand shows a 
strong decrease, and the business on foreign account is hardly 
worth speaking of. Stocks, therefore, increase, in spite of reduc- 
tions in output. There is next to no business being done in scrap 
iron. Ata meeting of the Pig Iron Syndicate in Diisseldorf the 
following prices were fixed for the third quarter :—Hematite, 
M. 75 p.t.; foundry pig, No 1, M. 72; the same, No. 3, M. 69 p.t., 
free Oberhausen ; good forge quality, M. 70; steel and Bessemer, 
M. 72 p.t., free Siegen. The next meeting of the syndicate is to 
take place in the beginning of July. According to the Rheinisch- 
Westyilische Zeitung, orders booked by the Diisseldorf Pig 
Iron Syndicate in May of present year were 30,200t., of which 
28,670t. were foundry pig; orders to be executed amounted to 
393,370 t. on May 8th, so that the total number of orders on 
June Ist was 423,570t.; of these 346,300t. fall to foundry pig, 
53,500 t. to forge and steel iron, and 23,250 t. to basic. Shipments 
in May were 51,021 t., of which 6200 t. were stored for the syndi- 
cate. Total shipments from January till June of present year 
were 288,200 t., deliveries of the syndicate being 11,050t.; total 
shipments thus amounting to 299,250t. At the general meeting 
of the German Steel Convention prices of sectional iron were 
not changed, but for semi-finished stee] a reduction of M. 5 p.t. 
for the third quarter was agreed upon. The export bounties are 
to remain as before. Prices for drawn wire have likewise met 
with a reduction of M.5p.t. for the third quarter. Ata meeting 
of the Rhenish- Westphalian Hoop Mills the basis price for the third 
quarter has been fixed at M. 125 and M. 127 p.t., free Cologne or 
Dortmund. Quietness continues to prevail in the bar trade, and 
orders of weight are hardly obtainable, although prices have, ia 
some cases, gone down to M. 100 p.t. The girder trade is per- 
fectly lifeless, and all hope of an improvement has been abandoned 
for this year. Dealers naturally are also doing but a poor busi- 
ness, and they are restricting their purchases as much as possible, 
Depression continues in the plate and sheet department. Some 
mills that produce favourite eset have secured employment for 
some weeks, but generally a want of orders is complained of, both 
for heavy plates and for sheets. M. 110 p.t. is quoted for the 
former, and M. 120 p.t. is the current quotation for sheets. The 
hardware and cutlery trades are neglected ; the reduced consump- 
tion in the heavier trades is felt in the tool industry, and 
export has been slowly decreasing, especially in the various articles 
of building material. The union for the sale of Siegerland iron 
ore resolved, at their meeting on the 18th of June, to reduce the 
prices for roasted spathose iron ore from M. 18 to M. 1650 p.t.; 
raw spathose ore stands at M. 12°60 p.t. 


Coal in Germany. 

In Upper Silesia rather more life has recently been stirring 
on the coal market, and some sorts have even been getting 
searce. Autumn business is likely to be brisk. A normal trade is 
being done in coke. The Rhenish-Westphalian Coal Syndicate 
has secured an order for 500,000 t. coal for France, deliveries com- 
mencing on July Ist, «74 Luxemburg. The Coal Syndicate has 
resolved that for July and August the output of coal is to be 
reduced 15 per cent., instead of 10 per cent., while for coke a 
reduction of 35 per cent., instead of 30 per cent., has to take 
place. 


Satisfactory Condition in Austria. 

Official accounts show that the business in iron and steel 
for May and June of the present year has been favourable on the 
whole. German competition is less keen than it formerly was, 
being confined chiefly to the border districts North Bohemia and 
Vorarlberg. The terms of delivery in many cases are eight to 
nine weeks, but the Hungarian works ask more, being well pro- 
vided with Governmentorders. Building material, which has been 
so neglected until now, is beginning to show more life; in 
Budapest especially more activity is noticeable in the building 
department, and in Vienna too demand has improved, There is 
no change to report in the coal trade of Austria- Hungary, a steady 
demand coming in. 


Slight Improvement in France. 

A rising demand for iron and steel bars continues to be 
felt, and there was a better inquiry reported for plates and sheets 
too, but the position generally is still rather quiet, and little enter- 
prising spirit is shown. 


Weak Tendency in Belgium. 

The number of orders secured is insufficient, and prices 
are anything but firm, Inland quotations especially have been 
showing much weakness of late. Both home and foreign demand 
for girders remains exceedingly limited ; German and English 
competition is very keen, and quotations more depressed than 
ever in consequence, ‘The demand for plates is more limited than 
before, with the result that pricesremain low. Belgian coalowners 
have been showing much firmness as regards quotations, and they 
do not appear at all inclined to go down, even though the Railway 
Administration has expressed a willingness to place its total 
-equirements with rst 6 pits if quotations were reduced. Only 





the coalowners of the Liégeé district are reported to have been 
inclined to agree to reductions in price, but they had to submit 
to the majority of coalowners in other parts, and so 136,000 t. coal 
will be purchased abroad. Present quotations are to be main. 
tained during the third quarter. 








AMERICAN NOTES, 
(From our own Correspondent.) 
NEw York, June 18th; 

HALF-CONCLUDED negotiations for several thousand tons of 
structural material are still hanging fire and much contemplated 
new work is still in abeyance. The plate mills are in a similar 
condition. Prices were recently reduced, but orders are slow in 
coming. The rail mills are not increasing their activities, though 
there is a feeling of confidence as to the outcome of the closing 
months of the year, The engineering plants and large foundries 
as well as the locomotive plants are all expecting considerable 
improvement in the latter months. The railroads especially are 
in need of large quantities of machinery, but they are holding off. 
Export possibilities in machinery lines are looking up. Loci! 
Japanese houses.are in the market. Mexican and South American 
orders are in sight especially for electrical equipment. The pig 
iron market after a brief activity, in which southern furnaces 
profited most, has again fallen into inactivity. The reduction in 
billets to 25 dols. did not draw expected bnsiness. Buyers generally 
are not satisfied that lowest prices in steel have hom reached, 
though perhaps pig iron has touched, bottom. No genuine 
improvement will come until buyers cover forward requirements 
and until the railroads depart from their policy of inaction. The 
assurance of very large crops is stimulating the general markets. 

Spot copper is firm at 12] for electrolytic. A break due to 
influences in European markets is probable. Exports since 
June Ist, 12,183 tons. There is a very large surplus of un 
marketed copper. Only current requirements are being supplied. 
The future of copper is not encouraging, but production is not 
reduced. The tin market is dull and uninteresting. The 
tin-plate mills are running to full{capacity, {spot and futures 
are offered at 28%. The American Smelting and Refining 
Company is holding lead at 4°50. Present conditions promise to 
continue for some time, but that depends upon_the uncertain 
factor of home demand. 

New York, June 25th. 

Word is received to-day that there is a prospect for a larger pro 
duction in the Pittsburgh district because of orders to push work 
on old contracts. It is also believed that orders for rails for 190! 
delivery will soon come in. Nothing definite can be stated this 
week. It has been known for months that the various railway 
systems have large requirements to be filled, not only for re-laying, 
but for extensions. Structural orders have been further shaded 
this week, without benefit to the trade at large. Bridge steel 
sells as low as 1-20 dols. Steel plates are similarly weak. Con 
ferences among manufacturers yield no practical results. Wages 
scales for the ensuing year will be renewed without disturbance of 
harmony. Ore movements from the Lakes are sluggish. In this 
city there are good prospects for steel for construction of buildings. 
Orders for several will be placed in July. Notwithstanding all 
that has been said regarding prices, there is a strong feeling 
that the United States Steel Corporation will reduce it prices. 
Steel billets are reduced from 28 do's. to 25dols., without any 
noticeable increase in orders. The tube industry is lifeless, il 
lines are buying some pipe. The Central West is buying Southern 
pig iron at 12-50 dols. Cast iron pipe makers are doing well on 
spring orders, which will run them through the summer. Basic 
pig is active, after several months of dulness. The bar mills are 
taking very little forge. 

Leading producers of copper are contributing to a weak market 
by pushing stock for sale. This is no easy matter at present as 
the speculators are loaded up and want to dispose of it. Con- 
siderable new territory is being developed in Arizona and else- 
where. The domestic production, vr, at least, capacity, will 
increase steadily ; one concern, the Great Falls Smelter, is curtail- 
ing output. ‘There are rumours on the market that producers 
have larger stocks on hand than they are willing to admit. 
Judging by the domestic and European statistical position, copper 
may weaken, but no one in a position to know will admit even 
the possibility. Stocks of tin are increasing under a dull market. 
Deliveries to consumers this month will figure up about 2500 
tons ; arrivals for the month about 3000 tons. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE Engineers’ Club of Philadelphia has changed its address tu 
1317, Spruce-street, Philadelphia, Pa. 

Mr. JAMES ANDERSON informs us that he has commenced busi- 
ness at 128, Hope-street, Glasgow, as a consulting engineer. 

Mr. W, P. BurrerrieLD has moved his galvanising works 
from Windhill, Shipley, to more modern works at Lower Holme, 
Shipley. 

Cart. H, Risit SANKEY, R.E, (retired), has changed his address 
from 25, Victoria-street, Westminster, to 78, Palace-chambers, 
Bridge-street, Westminster, 8. W. 

THE Vulcan Ironworks Company, of Toledo, Ohio, announces 
that it has changed its name to The Vulcan Steam Shovel Com- 
pany ; but retains the same officers and offices and does the same 
work. 

JACOBS BROTHERS AND RIcHMOND, Limited, of Dock House, 
Billiter-avenue, London, E.C., inform us that they have made 
arrangements with Mr. W. M. Richmond, late of Messrs. Dick, 
Kerr and Co,, Limited, to join their company. 

THOMPSON AND HUNTER inform us that they have moved from 
1, Leadenhall-street, to larger and more convenient offices at 3, 
Lombard-street, the new building of The Scottish Provident 
Institution next to the Mansion House, to which address all com- 
munications should in future be made. 

Mr. Mures Brown, F.C.1.8., has resigned the secretaryship of 
the Electric and Ordnance Accessories Company, Limited, Stellite 
Works, Cheston-road, Aston, Birmingham—a subsidiary company 
of Messrs. Vickers, Sons and Maxim, Limited—and has returned 
to his offices in London at 1, Lancaster-place, Strand, W.C. 

CROMPTON AND Co., Limited, inform us that they have moved 
their offices to a larger and more convenient suite on the first floor 
of Salisbury House, London-wall, E.C. The entrance is in the 
main corridor, which is accessible from either London-wall or 
Finsbury-cireus. The firm’s telephone numbers will not be 
altered. 








Contracts. —The Underfeed Stoker Company has recently 
received orders for 99 stokers for the equipment of water-tube and 
internally-fired boilers.—The Stockholm Electricity Works have 
placed with the Maschinenfabrik Oerlikon an order for two turbo- 
generators for 6000 kilowatt output. The turbines will be built 
for a pressure of about 190 lb. per square inch, and the steam will 
be superheated to about 280 to 300 deg. Cent. The electrical 
pressure will be 6000 to 6500 volts, and the periodicity 25, The 
speed is to be 750 revolutions per minute.—On June 6th there 
sailed from Chepstow for Pernambuco the sailing barge Manaos, 
and on June 20th a similar craft, Para. These have been built for 
Messrs. Wilson, Sons and Co., Limited, by Edward Finch and Co., 
Limited, Bridge Works, Chepstow, and were rigged so as to be 
sailed out to their destination. For the same owners, and to same 
place, have been despatched during the past week or two two 
somewhat similar barges. but in loose parts, for putting together 
at Pernambuco, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawumngs, 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Goreng ion tating, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
ond of the abridgment is the date of the advertisement of the acceptance of | 
the complete specification. 

pon ye gy may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-ofice of opposition to the grant of a Patent, 





STEAM SUPERHEATERS. 


11,707. May 22nd, 1907.—IMPROVEMENTS RELATING TO STEAM 
SUPERHEATERS, by Mills, English and Company, Limited, of 4, 
Castle-square, Swansea, and Thomas Scott-King, M.I.M.E., 
of 43, Westbourne-grove, Penarth. 

‘his invention relates to superheaters such as are frequently 
used with steam boilers, but may also be used independently, and 
in which bent tubes are employed for joining the separated com- 
partments formed in a single header by means of a dividing 
partition. In such single-header superbeaters it is necessary to 
use dividing diaphragms or partitions, and the use of such in the 
case of long cylindrical headers seriously interferes with the 
accessibility to the tube ends because the ordinary form of access 
plug becomes in such cases useless, The present invention has | 
for its object to provide a form of single-header superheater in | 
which the tubes can be expanded and beaded without making the | 
superheater of large dimensions or large cross sectional area, and, | 
further, by this invention it is sought to obtain a construction by | 
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which a single header, of comparatively small cross-sectional area, 
and provided with a dividing diaphragm, may be made of 
cylindrical form, which has the advantage of strength and sim- 
plicity of construction. Such cylindrical forms have been sug- 
gested, but in no case has the construction been such as to admit 
of easy access to the ends of the tubes for expanding or beading, 
while at the same time retaining the necessary area of passage for 
the steam. As will be seen from the engraving, the superheater 
consists of bent tubes with their heads expanded into cylindrical 
header composed of three parts—A, B, C. In the form shown in 
the engraving the inlet and outlet pipes are arranged in the centre 
between the two superheater units A and C. In this way practi- 
cally semi-cylindrical passages, m and o—see Fig. 5 - are provided 
on each side of the central partition. In this way the steam flow- | 
ing from the superheater tubes in each section to the outlet | 
passage has a practically semi-cylindrical area of passage equal to 
half the area of the outlet pipe. The central partition in Fig. 5 
is shown as encircling a bolt which binds the units of the super- 
heater together.— May 29th, 1908, 


SURFACE CONDENSERS. 


17,585. August Ist, 1907.— IMPROVEMENTS IN SURFACE CON 
DENSERS, Louis Ross Alberger, of Greenwich, Fairfield U.S.A. 

This invention relates to improvements in surface condensers 
and refers to condensers of the kind in which steam and cir enter 
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ing above come into contact with the tubes, the flow of the steam, 
air, and water of condensation all being in the same direction, the 
directions being after reversed so as to be opposed to the direction 
of the flow of the waters of condensation, the steam and air then 
entering below and passing’°upward. According to the present 
invention the cooling water is first introduced into the upper part 
of the condenser, the arrangement being such that the air is 
brought into contact with the coolest surfaces in the second cham- 
ber before removal and the water of condensation into contact 
with the hottest surfaces. The engraving shows a front elevation 
of a steam turbine supported on one of these condensers. The 


| fined to the auxiliary plates which constitute the positive 





mixture of steam and air from the turbine enters the opening A 


at the top of the left-hand section, flows downward to and in con- 
tact with the cooling tubes until it reaches or nearly reaches the 
bottom of the section, where it is directed into the second section 
through the steam passages B, and comes in contact in the second 
section with the cooling tubes therein, which, of course, are pro- 
gressively cooler as the water inlet is approached, so that in this 
way the steam is condensed while the remaining air and the un- 
condensable vapour leave the condensing apparatus by a suitable 
pipe connected to the air outlet and to a dry vacuum pump. The 
air outlet C is situated at or near the top of the right-hand sec- 
tion, having the same general location as the water inlet. There 
are other illustrations.—June 11th, 1908. 


PROPELLER SHAFTS. 


13,417. June 10th, 1907.—IMPROVED MEANS FOR PREVENTING 
THE CORROSION AND DECOMPOSITION OF PROPELLER SHAFTS, 
STERN Posts, AND LIKE PARTS OF VESSELS IMMERSED IN OR 
IN CONTACT WITH SEA WATER, IN WHICH TWO OR MORE 
ELECTRICALLY-OPPOSED METALS ARE IN JUXTAPOSITION, Pere- 
grine Elliott Gloucester Cumberland, of 85, Barkly-street, St. 
Kilda, Australia. 

The engraving shows the invention applied to the stern tube and 
tail shaft of aship In applying the invention a hole or slot is cut 
in the stern tube and the same is surmounted by a hood or bonnet 
securely fixed to the stern tube, forming a secure and water-tight 
joint. Within this hood or bonnet one or more auxiliary plates or 
electrodes are provided, preferably of iron, having a connecting- 
rod or extension passing through an insulating plug within the top 
of the hood or bonnet. This auxiliary plate or electrode is con- 
nected by means of the wire to the positive pole of the source of 
electrical energy. The other or negative pole of the said source of 
electrical energy is connected to the shaft by the connecting wire, 
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preferably through the medium of a contact brush bearing on the 
shaft, or in any other convenient way, say, by ‘‘earthing ” the hull of 
the ship itself. Theauxiliary electrodeor plate is well insulated from 
the metal parts surrounding it except through the medium of the 
water, and for that purpose, if necessary, insulating studs of 
porcelain or other non-conducting material may be provided. In 
practice the source of electrical energy may consist of a dynamo 
or batteries and a continuous current is maintained throughout 
the circuit of E.M.F. equal to or higher than that caused by the 
differences of potential between the metals to be protected. The 
iron of the shaft and the copper of the brass liners and other 
metals comprising the structure are brought into parallel instead 
of being opposed electrically and constitute the negative electrode 
of the auxiliary electrical circuit. These metals are thus pro- 
tected from corrosion or decomposition and the corrosion is con- 


electrodes. These plates or electrodes are easily renewable 
from time to time and the steel shaft is thus protected. —J/une 
11h, 1908, 


RECTIFYING DEVICES. 


24,755. November 8th, 1907.—IMPROVEMENTS IN MEANS FOR | 
RECTIFYING ALTERNATING CURREN?S, Siemens Brothers and 
Co., 12, Queen Anne’s-gate, Westminster, 8. W. 

When one or- more electrolytic cells with so-called ‘‘ valve- 
action” such as an aluminium cell, mercury vapour lamp or the 
like, are connected in the circuit of an alternating current, for 
converting the alternating current to a direct current, the curve 
of the resulting alternating current undergoes certain modifica- 
tions, but by this method the rectified current is not free from 
pulsations even when several cells are connected in series. It has 
been sought to obtain continuous current with but small pulsations 
by connecting mereury vapour lamps, electrolytic cells and the 
like type of rectifier in the form known as the ‘‘ bridge method,” 
by which means both the positive and the negative sides of the 
pulsations are utilised. For further improving the action of the 
said ‘‘ bridge connection,” a fluid condenser consisting of two 
aluminium electrodes has been connected in parallel with the 
current consuming devices. Also it has been suggested 
to use a steadying device consisting of a storage battery 
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connected in shunt to the main circuit of an alternate current | 
dynamo, a mercury vapour converter being connected in series 
with the said main cirevit. The present invention consists in the 
use of but two cells or two groups of cells, connected oppositely to 
one another, and in respect to the circuit ina known way, namely, 
one is connected directly in the circuit of the alternating current 
source, and the other in parallel with the circuit containing the 
current consuming or translating devices. Referring to the 
engraving, the action is as follows: -The upper aluminium cell | 
will permit current to flow, say, in the positive direction, bnt | 
offers a high resistance to the passage of current in the nega- | 
tive direction. The upper aluminium cell does not permit | 
currents in the positive direction to pass through it, and | 
these currents must therefore flow through the load. During | 
the time that positive currents are thus flowing, the lower | 
cell is charged, and discharges itself through the load, thus main- 
taining a positive current in the same, during the time when the 
current source is giving out negative current, and when there 
would otherwise be no current flowing in the load. —J xe 11th, 1908. 
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WIRELESS TELEGRAPHY. 


20,119. September 9th, 1907.—IMPROVEMENTS IN TRANSMITTERS 
FOR WIRELESS TELEGRAPHY, Guglielmo Marconi, LL.D., 
D.S.C., and Marconi’s Wireless Telegraph Company, of Water- 
gate House, York-buildings, Adelphi. 

According to this invention each of the plates of a condenser is 
respectively connected to one of a pair of insulated revolving 





discs or spheres of metal situated at such a distance apart as not 


to allow a discharge to pass when the condenser is charged, and 
the gap between the discs is more or less bridged at regular 
intervals by a piece or pieces of metal moving rapidly between the 
two discs. These bridging pieces are preferably formed of pegs or 
studs attached to a third disc wank made to revolve between 
the dises first mentioned. Referring to the accompanying 
engraving the condenser is charged to a sufficiently high potential 
by a generator of continuous or alternating currents, and in the 
connections to the generator it is desirable to place inductive 
resistances, In order to obtain the best results it is necessary to 
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give to the inductances and to the capacity of the condenser such 
values that the natural time period of the oscillations in this 
circuit shall be equal to or some exact fraction of the time 
interval which elapses between the passage of two successive pairs 
of studs between the small disc. At the occurrence of each 
discharge the condenser is cut out of circuit, and when the 
discharge stops it is inserted again and is charged by the 
generator with oscillations, the time period of which is approxi- 
mately equal to 2 r 4/CL, where C is the capacity of the condenser 
in farads, and L is the whole inductance in henrys, such inductance 
L including that of the alternator or transformer if an alternating 
current generator be employed or of the dynamo armature if a 
continuous current generator be employed. The time interval 
between the passage of two pairs of studs between the revolving 
discs is equal to 1/N X, where N is the number of revolutions of 
the disc per second and X is the number of pairs of studs. The 
right value of the inductance & to be inserted can therefore be 
determined from the equation 2m w «/CL =1/NX, where misan 
integer. It is essential that the speed of the studs should be con- 
siderable. Good results have been obtained with discs 2ft in 
diameter revolving at the rate of 50 revolutions per second, but a 
higher speed than this would be better. A suitable speed for the 
small dises, which may be a foot in diameter, is, say, 10 revolutions 
per minute. By means of this invention it is possible efficiently 
to utilise a large amount of electrical power and to emit oscilla- 
tions in regular groups so as to produce in a telephonic receiver a 
readily recognisable note which makes it easy to differentiate 
between signals emanating from the transmitting stations and 
noises caused by atmospheric electrical disturbances. By this 
invention it is moreover possible to obtain very efficient resonance 
by means of appropriate receivers which are tuned to the emitted 
groups of electric waves.—/une 11th, 1908. 


DYNAMOS. 


12,578. May 30th, 1907.—IMPROVEMENTS IN SELF-REGULATING 
ELECTRIC MACHINES FOR ALTERNATING OR DIRECT CURRENT, 
Alexander Heyland, of 11, Boulevard du Régent, Brugsels. 

This invention is applicable to any electrical machine, but pre- 
sents special advantages for alternating-current machines. It has 
for its object to counteract in a simple manner the demagnetising 
action of the armature reaction of the load current in the magnetic 
field of the machine, and to annul the fall of potential. The 
invention may be carried out in many different ways, but it is 
always characterised by the regulating current being generated 
by a dispersion field of the field system of the machine. The 


N°12,578. 



























Miye Hi 
ame 


i} < 


engraving shows an alternator excited in this manner, the exciting 
current being derived from a separate exciter. In normal 
machines having alternate poles of different polarity an auxiliary 
unipolar field is produced. In some cases the air gap between the 
south poles of the field system is greater than that between the 
armature and north poles. This difference between these various 
poles gives rise in the machine to a peculiar dispersion field, which 
assumes the unipolar form, and provides a regulating current 
which varies with the load and power factor. In the case illus- 
trated the energy of the regulating current need only represent a 
fraction of the excitation of the exciter, that is to say, an amount 
which is very small relative to the power of the machine. The 
brushes BB collect the regulating current from the machine as 
shown, and the regulating current is thus led through the circuit 
c and regulating resistance to the auxiliary coil on the exciter or 
several coils placed on the poles of the exciter, and regulates, in 
proportion to the reaction, the field of the latter, and, in this 
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manner. the excitation of the principal machine. The specification 
is a long and interesting one, and there are nine other illustra- 
tions. —/une 11th, 1908. 


MOTOR CARS. 


12,710. June Ist, 1907.—IMPROVEMENT IN OR RELATING TO CAR- 
BURETTERS FOR INTERNAL COMBUSTION ENGINES, by Edmund 
Woodward Lewis, of Willenhall House, London-road, near 
Coventry, and the Deasy Motor Car Manufacturing Company, 
Limited, of Parkside, Coventry. 

This invention relates to multi-jet carburetters for internal com- 
bustion engines of the type in which two spraying chambers with 
their respective jet nozzles and choke tubes are arranged in com- 
munication with a single carburetter chamber, one being in 
operation only at low speeds, the other being cut off by a spring- 
loaded valve which opens up at high speeds. The object of the 
invention is to provide an improved construction which will come 
into action quickly and at the same time be cheap to manufacture. 

The device consists of an ordinary float chamber which feeds two 

jet nozzles of different proportions. The first of these, B, is rela- 

tively small and co-operates with a relatively small choke tube for 
supplying a mixture suitable for the engine when running at very 
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ow speeds. The other jet nozzle C is larger in bore and co- 
operates with a larger choke tube to supply a suitable mixture 
when the engine is running fast with the throttle fully open. 
These jets are arranged side by side, and the chambers in which 
they are contained are separated from one another. They both 
communicate with the main carburetter H from which the induc- 
tion pipe branches. In the outlet from the larger choke tube to 
the main carburetter chamber there is arranged a spring-loaded 
valve adapted normally to close the choke tube, but to open when 
the suction rises above a predetermined point. In operation, when 
the engine is started up it naturally runs slowly at first, and is 
supplied by the smaller jet nozzle B. As the speed is increased 
the suction in the main chamber increases, raising the first- 
mentioned spring-loaded valve, and allowing air to be drawn 
through the larger carburetter chamber, which, in conjunction 
with the carburetted air coming from the smaller chamber, pro- 
vides a mixture suitable for the engine under these conditions. 
As the speed still further increases, a spring-loaded air valve may 
be arranged to open, preventing too rich a mixture at high speeds, 
in the manner common t» carburetters of this type.—June 3rd, 
1908. 


13,043. June 5th, 1907.—IMPROVEMENTS IN AND CONNECTED WITH | 
THE CHECKING AND REGISTERING OF THE CONSUMPTION BY | 
Motors oF LiquIpD CoMBUSTIBLE, William Price, of 21, | 


Islington, Liverpool. 
This inventicn will readily be understood by reference to the 


engraving. The connection from the usual tank A, containing | 
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the liquid combustible, is connected by means of a pipe B, which 
may or may not have a pump therein, to a registering meter C, 
from which the liquid passes to the motor. The registering meter 
C may be of any suitable design, and may have fingers moving over 
dials, as in the case of gas and electricity meters, for indicating the | 


| 
| 
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amount of liquid which has passed therethrough. The faces may 
be arranged s : as to show gallons, 10 gallons, and even 100 gallons, 
or, again, a single dial may be arranged from which the various 
amounts can be registered, only in this case naturally the distances 
apart of the different points indicating various measures is some- 
what less than in the case above mentioned. In the preferred con- 
struction, a pipe B leads from the liquid tank A to the meter C, 
which is arranged in proximity to the dashboard of the motor car, 
the face or faces preferably projecting through the same, or, at any 
rate, being in such a position as to he easily and quickly seen by 
the driver or the occupants of the front seats. From the meter 
a pipe E is arranged, connected up to the carburetter D, 
and thence to the motor. As in most cases the registering device 
will be above the level of the liquid tank A, it will be necessary to 
employ a pump F for forcing the liquid first up to the meter C 
before it passes to the carburetter D. Such pumps are at present 
employed on some motor cars, By the present device a rough 





means is given to the driver of indicating the distance he has 
passed over, for he knows the amount of petrol he uses per mile, 
or, again, the registering device is a good test of the capabilities 
of the driver, for means are given for showing the amount of petrol 
that is used for a given distance. Again, the device checks the 
amcunt of liquid which passes from the tank A to the engine. — 
June 11th, 1908. 


MISCELLANEOUS. 


12,597. November 29th, 1907.—IMPROVEMENT IN RUDDERS FOR 
Suips AND VESSELs, by John Augustus Thompson, 10, Lloyd's- 
avenue, Fenchurch-street, E.C. 

It has already been proposed to form the acting surfaces of 
rudders with corrugations or projections. In this invention the 
rudder is corrugated vertically with crests and hollows, the inter- 
mediate surfaces joining the large plane and angled relatively to 
the fore-and-aft centre line of the rudder, as indicated in Fig. 1 of 
the engraving? The corrugations stand vertically—that is 
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parallel to the axis of the main piece of the rudder—see Fig. 2 


after corrugating, is connected to the main piece only, by riveting 


intervals on to the main piece of the rudder, as shown in Fig. 2. 
These arms are formed to fit the corrugations on the side of the 


Fig. 3.—June 3rd, 1908. 
26,057. November 25th, 1907.—IMPROVEMENTS IN AND RELATING 


Germany. 


This invention relates to gas retorts of the kind in which the 
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gas, obtained in the retort is conducted back into the latter 
for the purpose of removing the gaseous distillation products 
and thus prevent these stopping the passages, and consists essen- 
tially in the application of this known principle to vertical gas 
retorts as hereinafter described and claimed. In vertical gas 
retorts a space always exists between the bottom of the retort 
and that part which is right in the fire which is not sufficiently 
heated to effect proper oistillation of the material to be coked. 
This space therefore has to be filled with an indifferent matter, 
for which purpose sand, ashes or coke, or also a solid body may 
be employed. To prevent an accumulating of the gaseous dis- 
tillation products in the empty spaces between the filling mate- 
rial, these spaces must be constantly scoured through. In 
this invention part of the gas obtained, after being cooled and 
separated from all bye-products, is allowed to flow to this dead 


and are formed out of the solid by pressing or rolling a single flat | 
wrought sheet metal plate into the corrugated form, so that the | 
acting surface, together with its corrugations, are made from one | 
single thickne-s of material. This plate forming the acting area, | 


acting area against which they are screwed, as illustrated in | 


To Gas Retorts, by Heinrich Koppers, of 30, Joenbergstr., Essen, | 





spa:e, which is thus constantly scoured through and at the same 


time kept cool, thus the formation of precipitates in consequence 
of decomposition is avoided. A burning hard of the filling mate- 
rial or filling body is made imposcible , the constant supply of 
gas, which does not permit the lower parts to become excessively 
hot. This action enables a water pan to be used as a bottom 
closure for the retort, as the formation of precipitates is avoided, 
A retort made according to this invention is shown in the accom. 
panying engraving. It consists of a vertical retort which is fed 
with fresh material through an upper opening, is surrounded its 
full height by heating flues which are supplied with gas from « 
conduit, the combustion products being conducted away through 
another conduit. The distillation gases as they leave the retort 
are collected in the container. The bottom of the retort is formed 
by a water pan, into which the retort dips by means of its con 
tinuation A. The retort is supported by means of a frame in such 
a manner that it is accessible from below. Immediately over the 
pan there is a distribution device provided with perforations dis 
tributed over the whole surface and which is connected to the ga- 
conduit 4 by the pipe c.—/une 8rd, 1908. 





SELECTED AMERICAN PATENTS. 
From the United States Patent-ofice Official Gazette, 


888,637. STEAM-CONDENSING PLANT, D. B. Morison, Hartlepool, 
England, — Filed March 9th, 1907. 
There are thirty claims. The fifth runs as follows:—In steam 
condensing plant, the combination with a condenser, an air pump, 
and an air pump suction system between said parts, of a cooling 


888,637] 


po dB) 





device comprising a chamber and pipes for cooling water extend- 
| ing therethrough, said chamber having its inlet in connection with 
said condenser and its outlet in connection with said suction 
system, and means for controlling the flow of condensed steam 
water through said chamber from said condenser to said suction 
syste n. 





SS8,785. METHOD OF OPERATING Gas Propucers, £. 1’. Coleman, 
Bujialo, N.Y .—Filed January 25th, 1908, 

This invention consists in compressing low-pressure exhaust 

steam derived from a suitable source, maintaining the pressure of 


(888.785. 


or bolting it on to arms, which are fitted, spaced, and keyed at | 























the compressed steam constant, supplying live steam to the com- 


| pressor when the supply of exhaust steam falls below a maximum 
| and simultaneously supplying the compressed steam and air to the 
| gas producer. There are six claims. 


888,875. Srokinc Apparatus, ©. W. Crosby, Chicago, 1/1, 
assignor to International Stoker Company, Chicago, 111., a Cor- 
poration of South Dakota. — Filed July 21st, 1906. 

The drawing clearly esplains the nature of this invention. 


[688,875] 


Dust fuel is passed through a fan and projected through a mov- 
able spout as shown. There are twenty-five claims, 








An American contemporary gives the following account 
of rapid engine erection which was recently accomplished at the 
Davidson Rubber Works in Charlestown, near Boston, Mass, :—The 
old engine was wrecked one evening when it was being shut down. 
Two days later an order was placed with the Allis-Chalmers Com- 
pany for a 20in. by 48in. engine, and the foundations for it were 
started. This engine was shipped by express three days after the 
contract was let and anived' at its destination two days later. 
Parts of the old engine, such as the wheel and shaft, were used 
again and the crank was re-bored to take a new pin. In the 
meantime the foundation had been finished. By midnight, five 
days after letting the contract, the engine had been delivered 
and placed on the foundation, after which a few hours were 
allowed to elapse for the concrete to dry out. The assembling 
of the parts was begun, the new piping was put in, and the 
engine was turned over three days later. The next day a lizht 
load was put on, and the next day, ten days after p'acing the 
order, the engine was put in regular service, 
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PROGRESS AT PANAMA. 
No. If.* 


ir, when the high-level Panama Canal is completed 
and opened for navigation, mishaps occur only one-tenth 
as sinister as those not obscurely suggested in the report 
of the majority of the Board of Consulting Engineers, 
then will it be truly said that the Government and people 
the 
_ eee launched their credit in an enterprise almost 
indefensible. There are visions in this report not only 
of serious and normal impediments to the rapid progress 
of vessels through the Canal, but also of “ the vicious 
enemies of all classes” destroying locks by small quan- 
tities of high explosives, or ramming the gates with a 
sing ship “ in an apparently innocent manner ;” of the 
reat Gatun dam sliding from its base wholly or in part 
in the direction of the Atlantic; and of “ponderous and 
unwieldy ironclads” being hurtled through space from 
one lock chamber to another. Such are among the news 
items to which we are warned to look forward with 
tolerable certainty in the year 1915—or thereafter. 
Although these gloomy vaticinations appear to us 
unduly pessimistic, and leave us quite impenitent so far 
as regards the type and general design of the Canal, we 
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United States, in disregarding these experts’ | 


| depth, indicating, as in earlier investigations, that for the 
| distance mentioned the material is practically impervious ; 
while below it there are 50ft. to 60ft. of porous sand and 


gravel, evidently deposited at a time when the currents | 


t gag em 


through the deepest gorge were swifter than 
when the alluvial material above was deposited. There 
was an overflow from some of the deepest borings, though 
the tops of the casings were above the surface of the river, 


bed; in other words, that the material covering the sand 
and gravel is impervious for a long distance. It is con- 


This is a problem dependent upon the relation befween 
| the total head and the distance through the dam, arid:not, 
as is sometimes assumed, upon the total head against the 

dam. In other words, other things being equal, the 
seepage will be substantially in proportion to the depth 
| of water against the dam, divided by the distance through 


| the latter, giving what may be called the hydraulic 
| gradient of the line of saturation—in this case about 


showing that there is no near connection with the latter’s | 


4per cent. In view also of the pressure of the dam upon 


| the foundation, equivalent to nearly 1 ton per square foot 


sequently believed, as a result of these borings, which | 
| particles in the underlying material caused by the extremely 
| gradual seepage through the interstices due to an hydraulic 


more recent investigations have substantially confirmed, 
that there will be no appreciable seepage under the dam. 
The main points in the indictment against the latter are 


| gradient of 4ft. in 100. 


(1) the fact that it will not rest atall points directly upon | E ; ; é 
| adopted with success at Jeypore, in connection with a dam 


rock; (2) the material of which it will be built; and (3) its 
unprecedented dimensions. Supporters of the sea-level 


canal not unnaturally refer to the advantages of the site | 
at Gamboa, on which, had the scheme of the majority of 
the Consulting Board been adopted, the dam for the con- 
trol of the Chagres would have been situated. Here, no 
doubt, it would have been possible to build either an 
earth dam with a heavy masonry core, or an all-masonry 
structure carried down to bed rock some 54ft. or_55ft. 


v 


indurated |\Cla 


for every 20ft. in height of embankment, it is considered 
practically impossible that there can be any movement of 


Should there, however, be found 
sufficient seepage to call for special treatment, that 


built of sand upon asand and mud foundation, is suggested. 
This permits the water to rise from the ground without 
carrying the earth with it, and is a practical inversion of 
the method followed in water filtration to retain the 
finer sand, 

One of the many proofs given by the present Canal 
Commission, that it is not prepared to accept without 
verification any data on which grave consequences depend, 
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Fig. 7—-SECTION THROUGH GATUN VALLEY AT SITE OF DAM 


warmly commend them, in their character of warnings, 
to the earnest and continued consideration of the 
builders of the waterway. 
mistake has been 
interests of commerce—which might have been 
adequately and satisfactorily served by a canal of 
moderate dimensions—to the assumed requirements of a 
few vessels of exceptional size, which will seldom, if ever, 
make use of the Isthmian route. To this may be 
attributed many of the difficulties yet requiring solu- 
tion, and not a few of the objections to the lock- 
canal project so energetically expressed in the majority 
report. In this latter view we appear to be supported by 
the fact that one of the signatories was a member of the 
Comité Technique of 1896-8, and a staunch supporter of 
its high-level scheme, with its now alleged obnoxious 
accessory works, locks and a lake-retaining dam. In all 
probability, but for the almost unlimited dimensions 
demanded for the Canal by Congress, and the crudity 
with which the minority presented its proposals regard- 
ing the Gatun dam, there would not have developed that 
sharp cleavage of opinion associated with the delibera- 
tions and findings of the Consulting Board. 

There can be no question of the excellence of the pro- 


positions laid down by the majority of the Board that | 


the existence of a costly waterway designed to serve the 
commerce of the world for all time “should not depend 
upon great reservoirs held up by earth embankments 
resting literally upon mud foundations, or even those of 
sand and gravel that no such vast and doubtful 
experiment should be indulged in, but, on the contrary, 
that every work of whatever nature should be so designed 
and built as to include only those features which experi- 
ence has demonstrated to be positively safe and eflicient.” 

These are the counsels of perfection, eminently credit- 
able to their authors, and well worthy of continued 
remembrance by all engaged in the construction of the 
Canal as warnings against hastily considered projects and 
scamped work. But, as is usual with the best of advice, 
they have an all too familiar ring about them, reminiscent 
of special pleading, or, at least, over-devotion to the fetish 
of precedent. There has never been a development in 
science or an engineering enterprise of unusual character 
and magnitude againss which, in the initial stages, a 
somewhat similar outcry has not been made. The 
use of iron in shipbuilding and naval architecture 
supplies an apt illustration; and another, even more 
cognate to the subject under discussion, will be 
found in the early history of the Suez Canal. For 
years past this highway has been universally regarded 
as indispensable to the world’s commerce, and of 
extreme value to the consolidation and protection of 
British Imperial interests. Nevertheless, even during the 
period of construction, engineers generally doubted the 
practicability of the enterprise ; naval and military experts 
scouted the idea that it could ever rival the Cape route in 
the estimation of Admiralty or War-office; and nota 
few shipowners waxed positively eloquent when declaring 
that never would they trust their precious vessels and 
freights and the lives of confiding passengers to the perils 


In our opinion, a very serious | 
made in sacrificing the general | 


| below the river bed. At no situation, however, suitable 
| for a dam of the character required in a high-level canal 
are the conditions so favourable as at Gatun. Although 
it may not be possible to act upon some of the suggestions 
offered on the subject—for example, that all material 


provided some efficient cut-off or stop-water extending 
from the surface of the ground to the rock, methods so 
costly and difficult as to be practically prohibitive—it 
seems not unreasonable to believe that every known 
expedient promising to ensure stability to the structure 
will receive the proper consideration of the authorities 
responsible for the work. In this connection it may be 
| noted with satisfaction that, preparatory to any opera- 
| tions in the direction of actual dam construction, the 
entire site is being excavated to such an extent that the 
impervious material of the embankment will come in 
direct contact with the indurated clay foundation. 
Generally speaking it may be found at Gatun, as has 
| been the case elsewhere, that it is as easy to over- 
| estimate the virtues of a rock foundation as to depreciate 











of a French ditch dug through Egyptian sands. 

The position and results of the borings made across 
the Gatun valley, at the instance of the Board of Con- 
sulting Engineers with special reference to the proposed 
dam, are indicated in Fig. 7. It will be at once noticed 
that there are two deep depressions in the rock, which 
have been filled with alluvial matter, and that the deepest 

rings penetrated this material 258ft. before striking 
tock. In the upper 200ft. some of the borings showed 
fine sand, while others near by disclosed clay at the same 
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should be excavated to the rock, or that there should be | 
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is found in a series of interesting investigations recently 
begun. Ata station established at Gatun experimental 
work is being carried out on a large scale, with a view 
to finding exact determinations of the conditions in 
and about the dam site, the best materials for use in the 
construction, and the best method of placing them in the 
dam. It is hoped by the Commission that the results of 
these experiments—some of which are of quite unusual 
character—will be such that all the principal facts bearing 
on the Gatun dam and its foundations will be deter- 
mined, thus making it possible to design and build a 
structure of whose stability there will be no question. 
Fig. 8 shows a plan of the dam at present proposed. 
About halfway in its length—7700ft. from the locks to the 
westerly end—is rising ground, in which is being excavated 
a diversion channel through which the Chagres will flow 
during the construction of the dam. On each side of 
this, extending on the west to high ‘ground and on the 
cast to the locks, there will be great earth embankments 
of the cross-section illustrated in Fig. 9. Their top will 
be 50ft. above the water level in the lake, and 80ft. wide ; 
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Fig. 8—-PLAN OF GATUN DAM 


the strength of a properly-constructed earth dam, even 
though the latter be of quite unprecedented dimensions. 

Owing to a disaster to which we shall refer later, 
imaginative writers have already depicted in lurid words 
the threatened doom of Gatun dam. Under these cir- 
cumstances it may be well briefly to discuss the argu- 
ments with which the designers of the structure have 
defended their proposals. In the first place, it should be 
noted that the horizontal pressure of water in the lake 
per linear foot of dam will be less than 4); of the weight 
of the dam per linear foot, a pressure so small as to 
remove beyond the limits of possibility a sliding away of 
the entire mass. Portions of the earth, however, might 
be dislodged by the action of the waves, as the result of 
rainfall, or the effects of seepage ; and it is azainst these 
possible causes of failure that special protection is 
required. Of the practicability of defending the dam face 
against the action of the waves, or of providing for the 
heaviest of rainfalls, there can surely be no question; 
and there consequently only remains for serious considera- 
tion the amount of water likely to pass through the 
somewhat pervious material in or under the dam, to 
appear later at the surface, either immediately under the 





dam or towards the lower portion of the downstream slope. 


the distance through them at lake level will be 374ft., 
and at sea level 2625ft., or half a mile; and in their 
construction, it is estimated, 21,200,000 cubic yards of 
material will be used.. The westerly embankment will 
cross a diversion channel excavated by the first French 
company, and that on the eastern side the Chagres and 
the French canal. The diversion channel will have a 
width of 300ft., or double that originally proposed ; will 
be excavated to the sea level, and will be lined with con- 
erete wherever required for the protection of the channel 
and regulating works. 

As soon as the portions of the dam abutting Spillway- 
hill—the high ground already referred to—are high enough 
to stand 50ft. to 55ft. in the lake, a concrete dam sufii- 
ciently high to hold the lake at this level will be built 
across the channel, with a view to facilitate the work 
of dredging in the Chagres division. Then, during the dry 
season following the completion of this dredging, the dam 
across the channel will be built to its full height, and a 
permanent spillway constructed, which will, of course, 
include the regulating works by means of which the sur- 
plus water of the lake will be passed to the level of the 
sea. In all probability the lake will not be allowed to 
fill to the height mentioned until the upper end of the 
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locks is completed and the upper gates have been placed 
in position. 
The regulating works are to be capable of discharging 


140,000 cubic feet per second when the water in the lake | 
The central | 
150ft. of their length, which will be built up from the | 
bottom of the diversion channel, will be a solid mass of | 
concrete, the crest being made wide with a downstream | 


is not more than lft. above the normal level. 


slope two horizontal to one vertical, making—see Fig. 10— 
an unusually strong section. On the top of the crest 
piers, 8ft. in thickness, grooved for Stoney sluice gates, 
with sills placed 16ft. below the normal water level, are 
to be built, 38ft. from centre to centre, having clear open- 
ings of 30ft. For the whole length of the regulating 
works the design is the same as for the central portion, 
except that the concrete will rest upon the surface of the 
rock. 


Dump 


| be of sufficient capacity and depth as shall afford con- 
| venient passage for vessels of the largest tonnage and 


| 


reasonably anticipated,” has—in relation to the minimum 


considerable controversy. The report of the first Isth- 
mian Canal Commission, immediately antecedent to this 
legislation, expressed the opinion that all probable re- 


| or so range from 7Oft. to 88ft. wide. 


greatest draught now in use, and such as may be | 


The question, there. 
fore, before the United States Government was whether 
it was worth while to increase the width of the lock 


| chambers beyond the, in our opinion, quite unnecessary 


dimensions required for the locks—been the subject of | 
| with 


100ft. solely to permit the passage through 
a minimum of risk, of a few naval 
even planned. This 


the Canal, 
monsters 


not yet built or has been 


| answered in the affirmative, and the Commission, jn 


| quirements would be met with lock chambers having a | 


clear length of 740ft. and a width of 84ft. between the 
side walls. Very soon, however, in view of launches and 
projects which have since developed, these dimensions 
haa to be abandoned as obviously insufficient; and it 
became necessary to consider whether some limit could 
not be applied to the phrase “reasonably anticipated.” 
For purposes of comparison and estimate, the Board of 
Consulting Engineers adopted for lock dimensions a 
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The objections to an earth dam of the unprecedented 
dimensions required at Gatun—first energetically expressed 
by the majority of the Board of Consulting Engineers, 
and afterwards repeated with less force in America— 
appeared on April 11th of last year to be already justified 
by events. The nearest precedent in general design to 
the dam suggested in the minority report was, admittedly, 


the north dyke, nearly two miles in length, of the | 


Wachusetts reservoir of the Metropolitan (Boston) Water- 
works, at Clinton, Massachusetts, designed, among others, 
by Mr. F. P. Stearns, himself a member of the minority 


of the Consulting Board, and erected under his charge as | 


chief engineer. The highest portion was built on 
precisely the plan originally proposed for the Gatun dam 
—namely, the material of which the dyke is composed 
was deposited on that underlying it without the use of 





Fig. 9-TYPICAL SECTION OF GATUN DAM a 


useable length of 1000ft. and a width of 100ft.; ample for 
vessels of more than double the tonnage of the largest ships 
recently placed on the North Pacific route. The minority, 
however, considered this allowance for reasonable antici- 
pation excessive, and recommended, as fully meeting the 
requirements of the Spooner Act for both commercial 
and war vessels, locks 900ft. long and 95ft. wide, adding : 
—‘ Ifthe locks are larger than necessary, they will not only 
| cost more, but will require a larger water supply, and will 
not be so convenient to operate. The gates must be 





and, therefore, a little longer time will be required to pass 
ships; in other words, they will not serve commerce as 
| well as smaller ones. We do not believe it wise to 
| attempt to meet the possible requirements of a distant 


| future, which might be estimated erroneously, and would 
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Fig. 1O—GENERAL DESIGN 


either masonry or sheet piling to prevent seepage. Its 
characteristic features are shown in the cross-sections— 
Fig. 1l—one of them through the highest part of the 
dyke, and the other through the higher ground, where the 
water has a depth of only 13ft. against the dyke, but 
where the pervious nature of the upper layers made it 
necessary to excavate a deep cut-off trench and fill it 
with impervious material. 

Partly because of the dimensions and somewhat 
unusual features of this dyke, and also, no doubt, on 
account of its associations with Panama Canal dam pro- 
posals, no work of the kind ever received larger and 
more eulogistic attention from the American technical 
Press. 


Every stage of the construction was followed | 








OF REGULATING WORKS 


burden the commerce of the present and near future with 
unfavourable conditions. If the locks should prove, after 
many years, to be too small, larger ones can be built, and 
in the meantime the structures of more moderate size will 
have rendered better service to commerce.” 
Scant attention, however, was paid to these arguments, 
| cogent though they are, and it was decided to adhere to 
the larger dimensions proposed. At this point, we had 
hoped, would end the craving for bigness, and the sacri- 
fice of commercial interests to those, real or imaginary, 
of the American naval service. So far as the mercantile 
marine is concerned, we see no reason for larger locks 
than those recommended in the foregoing quotation. 


with the keenest interest, and the completion of the | 


work—almost immediately after the definitive adoption 
of the high-level canal project—was hailed as a signal 
triumph of New World engineering. All appeared to be 
going well until the date already mentioned, when, 
without a warning symptom, a section of the highest 
point of the embankment, 675ft. long and approximately 


larger, the locks cannot be filled or emptied so quickly, | 


Even if, as has been argued, the newer mail and passenger | 


December last, deferring to a memorandum of the 
General Board of the Navy, to the effect that 100ft, 
width is insufficient for probable ships of future con. 
struction, resolved to widen the locks to 110ft. This 
decision, approved by the President on January 15th, it 
should be pointed out, not only affects the estimates of 
cost, but also the capacity of the Canal, for the increased 
time required for filling and emptying wider lock chambers 
must obviously reduce the number of lockages per day, 


——. 


Dump 


_Stone and Earth ~~ 





Larger gates and heavier machinery for their operation 
will also be required, as will also, in all probability, 
increased storage capacity for lockages, power plant, and 
maintaining the maximum level of the lake. For this 
purpose it may be necessary to revert to the proposal, 
described in Tuk ENGINEER in 1900, that there ia be 
a storage lake in the upper reaches of the Chagres, above 


| Gamboa, created by a dam at Alhajuela; or that the 


operating plant should be removed to that locality and 
adam constructed to give sufficient head for generating 
the power required. 


All locks, whether in flight or not, are to be in duplicate, 
so that should one be under repair navigation may be con- 
tinued uninterruptedly through the other. The plan also 
provides for an auxiliary pair of gates at the lower end of 
each flight, for use as cofferdams in case it may be neces- 
sary to pump out the locks; and for two pairs of gates at 


| the head and two at the foot of each summit lock, so that 


a ship will always find two pairs of gates shut against it. 
This latter is an unusual precaution, first adopted a few 
years ago at Sault Ste. Marie. If—states the minority 
report—the summit level is terminated by a single lock, 
and the lower gate is struck by a ship upward bound, the 


| gates at the upper end of the lock being open, the lower 
| pair of gates at the foot of the lock having water pressure 


back of them will absorb the blow, and even if they are 
wrecked, the second pair of gates, some 80ft. distant, will 
not be reached. The resistance offered by the first gates 
will almost surely stop the ship, and the rush of the mass 
of water, 80ft.in length, between the two gates, will ensure 
stoppage before it can reach the second pair. If the lower 
end of the lock is open and the upward-bound ship strikes 
the first pair of gates at the upper end of the lock its 
motion will be stopped by these gates, the mitre wall and 
the water, and the second pair of gates will be left intact. 
If a downward-bound ship is approaching the gates from 
the summit level it will find at least two pairs of gates 
closed against it, of which the first will be sustaining no 
water pressure to weaken the strength available to stop 
the ship. While this case does not afford the absolute 
security shown in the case of ships moving upstream, the 


| possibility that the ship will so completely wreck the first 


pair of gates as to continue its course to the second and 
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100,000 cubic yards in volume, slid from its place into | 
the water, leaving the earth core exposed. When this | 


collapse occurred the reservoir was less than three- | 


fourths full, and the head of water against the dyke but 
41.7ft.; and this, it then became known, was the highest 


gauge which had up to that time been admitted. The | 
level, therefore, lacked 23.3ft. of the height for which, | 


“with unprecedented margin of safety,” as had been 
declared, the embankment had been built. 

It is possibly fortunate for Lower Clinton and the valley 
below that the disaster occurred thus early in the history 
of the reservoir, before the latter had been tested to the 
extent of its intended capacity and the possibly unstable 
material under the crest of the dyke had been more 
thoroughly saturated. For the Panama enterprise, also, 
the collapse was excellently timed. While interfering in 
no way with the work actually in progress, it served as an 
object lesson to the authorities in the Isthmus, which we 
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Fig. 1—-THE NORTH DYKE OF 


are glad to think has not been wasted—demonstrating | 


more forcibly than could the most searching of Congres- 
sional investigations, scores of volumes of reports, or the 
most admirable of expert testimony, that engineering 
works of unusual magnitude, while not necessarily more 
hazardous than smaller ones by mere reason of size, 
demand proportionate care in design and execution. 
Whether part of a general policy or due directly or in- 
directly, to the Clinton occurrence, it is satisfactory to 
note that all earlier investigations and plans bearing upon 
the Gatun structures are being subjected to the closest of 
scrutiny, and that it has been resolved not to omit from 
the latter such indispensable safeguarding features as core 
walls, sheet piling, and the removal of all unsuitable and 
questionable material. 


The provision of the Spooner Act that the Canal “ shall 


| steamers crossing the Atlantic represent a coming type 
| for trans-oceanic traffic, we much doubt whether vessels 
| approaching their magnitude will be found needful or 
| economical for handling the commerce availing itself of 
| the Panama Canal. In this connexion it is especially 
| important to remember that a great majority of the 
| harbours of Asia, Australia, and the western littoral of 
| South America are of moderate depth, and that, in the 
| case at least of many of them, there is small likelihood 
| of their being deepened to meet the exigencies of such 
| rare or improbable visitors as vessels of the size now 
| familiar to Liverpool, Southampton, and New York. 

| Of ships of commerce now in use very few more than 
| 





hundred exceed 60ft. beam, and of these but a dozen | Pedro Miguel, and two at Miraflores. 
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seriously harm it is extremely small. A large lock gate 
is a massive structure, not easily wrecked. The gates of 
the Poe lock—Sault Ste. Marie—have been struck three 
times and injured more or less, but they continued to 
support the summit level. 

Another important provision which should go far 
towards ensuring the safety of shipping is that of long 
approach walls at each end of every lock or flight of locks, 
at which a ship can be checked and stopped a safe 
distance from the lock, and along which it can lie or move 
safely with lines out. 

As indicated in the preceding article, there will be in all 
six locks in duplicate, three in flight at Gatun, one at 
For the first, 
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embracing a distance of 3136 linear feet, measured along 
the Canal axis, the amount of excavation will exceed 
4,000,000 oubic- yards, while the amount~of -concrete 
masonry required will be not less than 1,500,000 cubic 
yards. 

In order to remove all doubts as to the character of | 
the foundations, the Secretary of War last year commis- 
sioned Messrs. Alfred Noble, Frederick P. Stearns, and 
John R. Freeman, civil engineers of special experience in 
lock construction, to visit the isthmus and make a 
thorough investigation of the various sites. The result 
was a report, dated May 2nd, 1907, in which the 
engineers described their operations, and declared that all 
of the locks of the dimensions now proposed will rest 
upon rock of such character that it will furnish a safe 


| 
is much broken up into layers and by vertical cracks, the 
spaces between layers and between adjacent blocks of | 
stone being filled up by a soft material of a more or less | 
clayey nature. The whole formation rests on a deep bed | 
of bluish clay. This latter is not of the requisite com- | 
position for the manufacture of cement, and is, therefore, 
not quarried. The method of quarrying carried out by 
the company is first of all to remove the top soil and lay 
it aside ; then to transfer the flux material to trucks for 
conveyance to the blast furnace works, and finally to 
take out the best portions of the limestone down to the 
level of the blue clay above mentioned. In the quarries 
—of which there are at present two—the stone is roughly | 
broken up by hammers into blocks of sizes suitable for 
packing into narrow-gauge railway trucks. The material | 
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Fig. 1—IRTHLINGBOROUGH CEMENT WORKS—PLAN 


and stable foundation. Since then a series of new borings 
has been conducted by the Canal Commission, with the 
result, so it is stated, that “all doubt on this point has 
been removed.” 

The illustrations on page 29 are interesting as showing 
the character of the work being carried out and the 
methods employed. 


CEMENT WORKS AT IRTHLINGBOROUGH. 


At Irthlingborough, which is situated some four miles 
from Wellingborough, on the Midland Railway, and 
joined by a siding to Higham Ferrers Station, on the 
London and ~ North-Western Railway Company's line 
between Northampton and Peterborough, are the cement 
works of the Premier Portland Cement Company, 
Limited. This company is fortunate is possessing on its 
site, besides other things, deposits of Oolitic limestone 
and Upper Lias clay. These twosubstances, when mixed 
together in- the proper proportions, form a compound 
which, on being burnt, becomes Portland cement of excel- 
lent quality. 


is soft, so that this process is easy to perform. When 
the whole is removed, the top soil taken away in the 
first instance is replaced on the clay, and we understand 
that the land is then again employed for agricultural 
purposes, as the original ground surface is at the present 
time. 

Lines of narrow-gauge railway are employed for the 
purpose of transporting the limestone to a position near 
the works, which are some 500 to 600 yards away, and 
the trains of trucks are hauled by what is an almost 
perfect copy of a main line locomotive engine in minia- 
ture. Rope haulage used to be employed, but recently 
resort has been had to this locomotive, with, we gather, 
satisfactory results. The stone is not at once taken 
into the works, but is allowed some time to “ weather,” 
this process removing the soft material which forms the 
natural setting of the stone in the quarry. 

The necessary clay is obtained from another part of the 
company’s lands, and it occurs in a deep deposit with a 
layer of considerable thickness of ironstone overlying it. 
Curiously enough a fault runs right through the com- | 
pany’s property, and on that side of it on which the lime- | 
stone is quarried the ironstone is at a depth of some 90ft., ' 


absent. It will be interesting perhaps if we give the 
analysis of the limestone and the clay. That of the former 
is as follows : 
Analysis of Oolitic Limestone. 

Water and organic matter 

Silica ‘ 

Alumina 

Ferric oxide ... 

Calcium carbonate 

Magnesium carbonate 

Sulphur (in any form) 

Alkalis and loss 


110 
6°47 
2°37 
1'24 
87°42 
1°26 
Nil 
O14 


10000 


It will be seen that the limestone is rich in calcium 











Fig. 4—-ROTARY KILN 


carbonate. The composition of the ‘clay used is shown 
in the following analysis :— 
Analysis of Upper Lias Clay. 

Water and carbonic acid } 

Organic matter i 

Silica 

Alumina 

Ferrous oxide 

Lime 

Magnesia 

Sulphur 

Alkalis and loss 

100°84 
Oxygen equivalent to sulphur’... “R4 


100 00 














Fig. 2—FRONT OF ‘ROTARY KILN 


We were recently invited to visit these works, and | 
were shown over them by Mr. W. A. T. Flitton, the com- 
pany’s manager, and we propose to describe them in the 
following article:—The “dry” process is practised at 
these works. The limestone exists in layers not far 
from the surface, and is easily quarried, but little blasting 
being required: The overlying matter possesses all the 
qualifications of the flux required for the production of 
pig iron, and as there are blast furnaces in the neighbour- 
hood, a ready outlet is found for this material. The 





depth of the limestone deposit varies, but it may be 
taken as averaging about 10ft. to 12ft. The stone itself ' 


while on the other side of the fault it‘is nearly on the 


surface. As in the case of the flux material, the iron- 
stone, which contains some 35 per cent. of iron, is disposed 
of to the blast furnaces in the neighbourhood. The clay 
is brought up from the pit by means of rope haulage, this 
method being here still employed satisfactorily, as the pit 
is much nearer the works than are the limestone quarries. 

The company has therefore to its hand the two ingredi- 
ents necessary for the manufacture of cement. All that 
is requisite is that they should be properly mixed and in 
the proper proportions. We may mention that though a 





certain number of fossils is found, flint is practically 


Fig. 3—CLINKER COOLER 


A point to notice in connection with this clay is the 
high proportion of iron. As a matter of fact, the propor- 
tion of iron in the finished cement is also high, as will be 
seen. This, however, has no deleterious effect, and only 
makes the cement a little dark in colour, though the 
difference in this respect between it and other cements 
is barely noticeable. The finished cement has the follow- 
ing average composition :— 

Analysis of Premier Portland Cement. 
Water and carbonic acid 


Insoluble residue ... 
Silica 
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Alumina .. 7.76 
Oxide of iron.. 4-84 
Lime i 61-60 
Magnesia te ; 1-22 
Sulphuric anhydride 1-78 
Alkalis and loss 0-02 

100-00 


The weathered limestone and the clay are brought 
in trucks up an inelined way to a platform situated 
over the driers. Both materials are then in large 
pieces, and it is necessary to break these up before 
they undergo any further process. The stone is 
broken in a reciprocating jaw crusher, the blocks of 
material being thrown down a shoot and being broken 
up into quite small pieces before they reach the 
charging level of the driers. The clay is also thrown 
down a shoot and passes through a pair of toothed rollers 
which completely disintegrate the lumps. The discharge 
from both machines is respectively into one or other of 
the two driers which are marked A on the plan—F'ig. 1. 
{It should be mentioned that this plan is taken at a level 
below that of the crushers, and hence does not show 








Fig. 5-CEMENT GRINDING MILLS 


The driers are tubular in shape and some 36ft. 6in. 
jong by 4ft. 6in. in diameter. They are traversed by the 
heated gases coming from the rotary kiln. When the 
driers are not at work, which happens on Sundays, and at 
other times when the stock of dried raw materials is in 
excess of requirements, the kiln gases are discharged 
through the chimney at B; but when they are in opera- 
tion the gases, after traversing the driers, escape through 
the chimney at C. It may be noted in passing that, 
whereas the chimney at B is lined with firebrick, this 
precaution has not been found necessary in the case of 
the chimney at C. It will be noticed that the usual 
arrangements for arresting and removing the dust from 
the flues have been made. 

The dried stone and clay are taken to their respective 
elevators, where they are shot into hoppers. The stone is 
elevated to a conveyor which takes it to a ball mill marked 
D on the plan. 
is then returned by a conveyor to an automatic weighing 
machine marked F. Meanwhile the clay has been 
elevated to the mill EF, and, after being ground to powder, 
is itself returned to the weighing machine, the 
function of which is automatically to arrange that the 
correct proportion of each material shall pass forward for 
further operations. This ingenious contrivance works as 
follows :— 

There are two weighing macbines arranged side by side 


them. 


Here it is reduced to a fine powder, and | 





close together, the stone machine being capable of weighing | 


200 kilos. and the clay machine 40 kilos. 


Position when geaeryire 
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Fig. 6—PROPORTIONING APPARATUS 


& worm, and the speed of these worms is arranged so that 
the machine weighing clay is always filled first. As soon 
as the clay weigher has received its charge, the pan con- 
taining the weights moves upwards, and, in doing so, 
strikes a small lever, which releases a counterweight 
attached to the two-way shoot which feeds the machine, 


Each is fed by | 








This two-way shoot works thus:—See Fig. 6 which is | as to the method of cooling the clinker. We need not, 


diagrammatic only and not in any way drawn to scale. In 
this drawing A is the feeding worm; B the two-way 
shoot; C the overflow shoot to the elevator; D the shoot 
to the weighing machines; and E the counterweight. 
F is a stop lever for keeping the shoot in position while 
the machine is filling. This lever is raised, and allows 
the counterweight to fall into a vertical position by the 
belt G, the latter being attached to a lever that is actuated 
by the weighing machine when making the preliminary 


therefore, go into these questions in any great detail, but 


| we may just outline the method of working. The burnt 
| clinker, as it descends from the lower end of the kiln, is 
| led into a cooler, which is situated directly under the 
| kiln, and is therefore not visible in the plan—Fig. 1— 
| though it may be seen in the engraving—Fig. 8. This 
| cooler consists of two tubes, one inside the other; the 


inner tube does not quite go to the end of the other tube, 
so that the clinker is deposited from the inner tube into 


tip. H is a belt for pulling the shoot back into the | the outer, the end of which near the delivery of the 


position for filling the machines. 
When the machine has filled, the ground clay runs back 





| smaller tube is closed. 
result is that the clinker, having passed along the inner 





Both the tubes revolve, and the 


Fig. 7—THE LABORATORY 


to the foot of an elevator, which raises it again into the 
hopper over the machines. As soon as the stone 
weighing machine has received its charge, it commences 
to tip, and, in doing so, releases an automatic coupling 
arrangement, which is one of the chief features of these 
machines, and allows the clay machine to tip at the same 
time. Both machines after tipping come back to their 
original positions, and in doing so, they pull over, by means 
of a smaller leather belt, the counterweight attached to 
the two-way shoot before mentioned, which brings this 
shoot into position for filling the weighing machine again. 
There are two-way shoots and counterweights attached 
to each machine, so that, should the stone weigher weigh 
first at any time, through the material running through 
the feeding worms, no error in weighing occurs. These 
machines work very accurately, and the raw mixture 
never varies more than ‘5 per cent. Attached to the 
apparatus is an automatic recorder which shows how 
many times the hoppers have tipped, and consequently 
how much weight of material has passed through. The 
men are paid according to the record made by this 
counter. 

The ground stone and clay having been mixed in the 
right proportions in this apparatus, the resulting “ raw 
meal” is taken by a conveyor to an elevator, which lifts 
it to the level of the feeding shoot to the tube mill G. 
In this the compound is still more intimately mixed, and 
is also ground to such an extent that there is only a 
residue of 15 per cent. on a sieve with 32,400 openings to 
the square inch. The delivery from this mill is into the 
hopper of an elevator, which lifts the mixed and ground raw 
meal into the long conveyor marked H. There are, though 
they are not shown on the plan, several extracting worms 
working in the hoppers K, which deliver when required 
into the conveyor H. The duty of these hoppers is to be 
explained immediately. The conveyor H takes the raw 
meal to the elevator L, which raises it to above a 
hopper--not shown on the engraving—which supplies 
a worm feed to the kiln M. The delivery from this 
hopper is considerably less than the amount which the 
elevator can raise, and consequently an arrangement has 
been made by which the surplus amount lifted is diverted 
into the hopper K already mentioned. This therefore 
acts as a store of raw meal, and the arrangement also 
serves to keep the whole body of the material in constant 
circulation, since, as we have already mentioned, there 
are conveyors from it delivering into the conveyor H. 
Moreover, by the addition of this storage hopper it is 
possible to work the drying and grinding plant without 
the kiln, and to feed the kiln when the drying and grind- 
ing plant is not working. We would also call attention 
to the conveyor J, which delivers into the elevator L the 
raw meal dust which collects in the dust chamber in the 
base of the chimney, being carried there by the draught 
through the kiln during the process of feeding. 

The rotary kiln itself is of a type similar to that at the 
works of J. C. Johnson and Co., Ltd., at Greenhithe, which 
was described in our issue of the 28th February last. It 
is, however, considerably longer, being about 100ft. in 
length, and its diameter is 7ft. - It, as well as the remain- 
der of the equipment of these works, was supplied by the 
same firm. namely, Messrs. F. L. Smidth and Co., of 
Copenhagen. It is geared and driven in almost exactly 
the same manner as the other kilns just referred to, and 
has two speeds, 1 and } revolution per minute respectively. 
The similarity between the two plants extends also to the 
coal drying, grinding, and feeding arrangements, as well 





tube and into the outer tube, has to make its way back 
again to the open end of the latter. Meanwhnle a large 
volume of cold air is being drawn in through the cooler 
over the clinker, which has the effect of considerably 
cooling it, so much so that, whereas on coming out of the 
kiln at a white heat, the clinker, on its exit from the 
cooler, is at such a temperature that it can nearly be held 
in the hand. The heated air is used to dry the coal, 
which is then ground in a tube mill, and elevated to a 
hopper above the firing end of the kiln. The feeding 
arrangement is a worm conveyor, the speed of which may 
be regulated by means of a friction wheel and revolving 
dise, so that by placing the wheel at varying distances 














Fig. 8-RAW MATERIAL PLATFORM 


from the centre of the dise, “any required speed may be 
obtained. The coal is then blown into the kiln through a 


| nozzle by means of the hot air. 


The cooled clinker, which, we may say, is of good 
quality and thoroughly well burnt, is received into narrow- 


| gauge railway trucks, and is then wheeled outside into 


the open, where it is allowed to weather. The Premier 
Company has found that by doing this the work of grind- 
ing is rendered much less arduous, since a considerable 
amount of disintegration of the lumps of clinker takes 
place when these have been exposed to the air and 
weather for some time. 
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There yet remains to be described the process of grind- 
ing. This is carried out in two stages, the first taking 
place in a Kominor mill and the second in an ordinary 
tube mill. The weathered clinker is brought in barrows 
by hand from the weathering heaps, and is shot into the 
hopper of an elevator. This delivers it on to a revolving 
feed-table, the shoot from the elevator descending to a 
point close to the revolving table, so that not more than a 
certain amount can be delivered to the table at one time. 
A hinged arm, which is pivoted at the side of the table, 
can have its angle altered so as to divert more or less 
material from the table into the shoot leading to the 
Kominor grinder as the table revolves. The power to 
drive the mechanism working the table is transmitted 
through a thin wooden peg, so that if anything sticks 
the peg shears, and no harm is done. The discharge 
from the Komnior grinder is taken to the tube mill 
marked O on the plan, where the grinding process is 
completed, and the cement reduced to such a fineness 
that there is only a residue of 15 per cent. on a sieve with 
32,400 openings per square inch. 

The finished material is then elevated on to a rubber 
band conveyor, by which it is taken into the cement 
warehouse. Here, by an arrangement of conveyors and 
shoots, it can be delivered into any required bin. A 
siding from the railway runs close beside this warehouse, 
so that it is easy to load bags of cement into wagons. 

The motive power for driving these works has been 
arranged in duplicate. In the first place, there is a 
Pollitt and Wigzell tandem compound horizontal jet con- 
densing steam engine capable of indicating 500 horse- 
power. This is supplied with steam from a Lancashire 
boiler Sft. in diameter and 30ft. long. The condensing 
water is cooled in a pond near by, the cooling being 
further effected by pumping the condensed water to the 
top of an exposed screen; and letting it flow down into 
the pond over a series of baffles. From the main engine 
pulley the main drive is brought about by a 30in. belt, 
running at about 56ft. centres, which works into a main 
shaft, as will be seen in the plan. From this shaft the 
driers, kiln, cement grinders, conveyors, &c., are driven, 
and the coal preparing machinery by means of a rope 
transmission, this being the only rope running in the 
works. Off another pulley on the engine another belt 
drives on to a shaft which works the raw meal grinding, 
elevating, and conveying machinery, as well as a small 
dynamo which is used for lighting purposes. 

As a stand-by a 75 brake horse-power Campbell gas en- 
gine has been laid down. This drives on toa cross shaft 
which is geared by bevel wheels to the main driving shaft 
already mentioned. This engine is used when it is neces- 
sary to clean the boiler or to effect any necessary repairs 
to the engine. It is also used when it is required to run 
one or more portions of the plant without the others, and 
is coupled up by means of a clutch. 

The equipment of the works is completed by machine 
and blacksmith’s shops, and by two laboratories, one for 
chemical and one for physical tests. Both these are 
carried out with care and regularity, and complete records 
are keptin both cases. Both laboratories are presided over 
by Mr. P. S. Barber, chemist to the company. We had 
the opportunity of seeing two briquettes, seven days old, 
broken in the machine. One of these, which was made 
of neat cement seven days old, broke at 660 lb., and the 
other, 1 to 3 standard sand, broke at 350 Ib. Unless 
requested to do otherwise, the company always works to 
the British standard specification. The output of the 
works is stated to be about 450 tons per week. 

We are enabled to reproduce a number of views of the 
works in the accompanying engravings. Fig. 2 shows 
the firing platform of the kiln. In it may be seen the 
coal feed and the air supply pipe. Fig. 3 shows the 
clinker being delivered into a truck from the cooler. 
Fig. 4 is a view looking down from up above along the 
kiln from the firing end. Fig. 5 represents the driving 
end of the tube mill for grinding the cement. Fig. 8 
shows the raw material platform, and the house contain- 
ing the crushers and driers. The end of the engine and 
boiler-house may also be seen, and the two kiln chimneys, 
as well as the cooling pond. Fig. 7 is a view in the 
chemical laboratory. 








PROGRESS OF WARSHIPS AND MACHINERY 
UNDER CONSTRUCTION IN ENGLAND. 


As a leading London daily newspaper in one of its 
issues during the past month gave its readers what may 
justly be cited as a sensational description of a monster 
battleship to be laid down in Portsmouth Dockyard, on 
the slip to be shortly vacated by the battleship 
St. Vincent, we deem it advisable to assure our readers 
that no such naval construction has been contemplated 
by our Admiralty authorities; the detailed description 
of the imaginary “ World’s Largest Battleship” being 
nothing but pure supposition on the part of the writer; 
seeing that it is stated that she is to be some 3000 tons 
heavier than the Dreadnought, and is moreover to be 
propelled by “gas” engines, a type that is so far only 
in the experimental stage. 

That a new battleship will be laid down in Portsmouth 
Dockyard, as soon as the St. Vincent takes the water, is 
already known; but no particulars as to her dimen- 
sions, engine power, armament, or speed, are yet known; 
with this exception, that the vessel is to be an improve- 
ment on the St. Vincent. 

With the foregoing intimation, and giving as heretofore 
priority of place in our record to the actual work com- 
pleted and in progress in the Royal Dockyards, we first 
note that, since the date of the issue of Taz ENGINEER of 
January 10th last, such satisfactory progress has been 
made with the battleship Bellerophon, built at Ports- 
mouth, that she gives promise of being ready for com- 
mission, complete in all respects—although no “ over- 
time” has been worked upon her—within the two years 
allowed for her construction. 





The unarmoured cruiser Boadicea being built at Pem- 
broke Dockyard, and noticed in our record of January 10th 
last as progressing very satisfactorily in her construction, 
was successfully launched on the 14th of last May. This 
vessel is an improved and ‘enlarged Scout, being 385ft. 
long, with a displacement of 3300 tons, and having at her 
load water-draught a bunker capacity of 350 tons. She 
will carry 100 tons of oil fuel. Her turbines—of 18,000 
indicated horse-power—drive four propeller shafts, each 
fitted with a three-bladed screw propeller, cast in one 
piece with the boss. At full power her turbines are 
expected to make 500 revolutions a minute, and to propel 
the ship at 25 knots. Steam is supplied by twelve 
Yarrow boilers, worked at a pressure of 2351b. per square 
inch—reduced at the engines to 170 1b. per square inch— 
the shipment of which on board was completed in three 
days—a record piece of work, reflecting great credit on 
all concerned, as the ship had first to be removed from 
her mooring to get her into a suitable position under the 
sheer legs. The Boadicea is the first ship built at 
Pembroke to be fitted with turbine machinery. 

The keel plate of a new cruiser of the Boadicea class 
was laid down in a formal way at Pembroke Dockyard 
on the 15th of June, the laying down consisting in the 
plates being drawn into position on the blocks by an 
electric motor, and the first rivet driven into them by a 
pneumatic arrangement improvised for the purpose. 
Originally intended as a replica of her sister—the Boadicea 
—she is to have an additional displacement of 50 tons, 
but is to be of the same draught. The new ship 
will be 385ft. long between perpendiculars, have an ex- 
treme breadth of 42ft., a displacement of 3350 tons, and 
a mean water draught of 13ft. 6in., at which her turbine 
engines of 19,000 horse-power are expected to give her 
a maximum speed of 25 knots an hour. Her coal and oil 
fuel stowage will be 450 tons. 

The testing of the condensers, steam pipes, and other 
small details of the armoured cruiser Defence, built at 
Pembroke Dockyard, having been dealt with early in the 
past half year, the preliminary basin trials of her pro- 
pelling engines have been made, and were highly satis- 
factory, both engines having first worked together at a 
quarter speed, and then separately at half speed. 

The battleship St. Vincent, the keel-plates of which 
were laid in the last week of December, 1907, at Ports- 
mouth, will at the date of her launch, on the 10th of 
September next, have been under construction but eight 
months and a-half. She is of the improved Dreadnought 
type, but has a displacement of 19,250 tons, or 1350 tons 
more than the type ship. She is 500ft. long, with a 
beam of 54ft., and a mean water draught of only 27ft. 
Her propelling engines—of 24,500 indicated horse-power— 
which are to be turbines, are designed to give her a speed 
of 21 knots undernatural draught, steam being supplied by 
boilers of the Babcock and Wilcox type. 

The propelling machinery of the St. Vincent is 
being made by Scott's Shipbuilding and Engineering 
Company, of Greenock, and rapid progress has been 
made with it during the past six months. The boring out 
operations in connection with the propeller shafting is also 
proceeding apace at the ship. The work on the steam 
generators is also in a very forward state. In accordance 
with the latest Admiralty practice, these are adapted for 
burning oil fuel in conjunction with coal. 

With the St. Vincent afloat, and completed, there will 
then be four ships in active service in our Navy that 
embody in their design and construction the Dreadnought 
principle ; not taking into account several others of the 
same type being built or not yet completed for sea. The 
St. Vincent’s building progress has been extremely satis- 
factory, as no “ overtime ” has been worked on her. 

The progress of the battleship Collingwood at Devon- 
port Dockyard, which was commenced on February 3rd— 
a little over a month later than that on the St. Vincent— 
has been very satisfactory. Up to February 8th, 700 
tons of material had been worked into her hull; by 
April 25th, 2500 tons; by May 7th, 2900 tons ; and in the 
four working months after the ship was laid down about 
3300 tons. Such work reflects great credit on all em- 
ployed on her, as the building “ staff” was smaller than 
usual on a similar sized vessel ; and the “slip” not provided 
with such modern appliances as to enable work to be 
carried on more expeditiously and economically when on 
it than when afloat. The ceremony of laying the 
Collingwood’s keel plate—which was in two portions— 
consisted in first riveting the two parts together, and then 
transporting them to their proper position on the blocks. 
The ship is the sixth battleship of the Dreadnought 
type, and represents the latest ideas in big warship 
design. 

The keel plate of a new armoured cruiser of the 
Boadicea class, to be named the Caractacus, was 
formally laid on the building slip at Pembroke Dockyard 
on the 5th of June. She will be 385ft. long, 42ft. beam, 
and have a displacement of 3350 tons, her mean water 
draught when loaded being 13ft. 6in. She will be pro- 
pelled by turbine engines of 19,000 indicated horse-power 
to give her a speed of 25 knots, and will be armed like 
the Boadicea. 

The ships in the “completing” stage in the Royal 
Dockyards are the battleship Bellerophon, at Portsmouth ; 
the armoured and unarmoured cruisers Defence and 
Boadicea, at Pembroke; and the cruiser Shannon, at 
Chatham; the last vessel will shortly be ready for 
commission. 

Turning, now, to the progress made in the past six 
months in warship and machinery construction in the 
private shipyards and engine works engaged in these 
industries in England, we find that during that interval, 
owing to the recent strike of shipyard workers in the Tyne 
district, a steady progress of warship construction, at the 
works of Sir W. G. Armstrong, Whitworth, and Co., at 
Elswick, has not been maintained. Considerable progress 
has, however, been made, in the work on the armoured 
cruiser Invincible. The main armament of the ship is 
well advanced; the propelling and auxiliary machinery 
are practically complete; and the usual tests at the 





moorings have been carried out. The machinery trials 
are expected to take place shortly. The work on the 
battleship Superb is approaching completion, the fitting 
of the propelling craic is in an advanced state, 
but its further progress is retarded by the engineers’ 
strike. The Brazilian battleship Minas Geras is to be 
launched in September, the work on board to that 
end rapidly approaching completion; the boring opera- 
tions at the stern being finished, and the propeller shafts 
and propellers fitted in place. The progress of the 
fast scouts, Bahia and Rio Grande do Sol, for the 
Brazilian navy, has been somewhat delayed, but the 
framing and plating of the hulls are being pressed 
forward, so that a considerable advance may be looked 
for during the next six months. Since our last report on 
work at the Elswick shipyard, the Argentine river gun- 
boat Parana has been successfully launched, and the 
work on board is well forward—machinery, armament, 
and general fittings being well in hand. The sister ship 
Rosario, still under construction, is well advanced, and 
her launch may be looked for early this month. 

Owing to the strike of shipyard workers, there is very 
little to report in the way of warship work effected at 
Messrs. Hawthorn, Leslie and Co.’s establishments at 
St. Peter’s, or Hebburn, during the past six months. The 
machinery, c., of the battleship Agamemnon, constructed 
at St. Peter’s, having been previously fitted on board and 
the sea and other trials successfully carried through, the 
vessel has been completed and handed over to the 
Admiralty, and is now commissioned. The strike 
prevailing in both the engine works aud shipyards has 
delayed the completion of the 33-knot torpedo boat 
destroyer Ghurka—whose successful trials were recorded 
in our last report—and she is still in the hands of her 
builders ready to be opened out for examination before 
Admiralty acceptance. 

The Afridi, a similar vessel to the Ghurka, but built at 
Elswick shipyard, fitted with turbine engines by the 
Parsons Company, and boilers made at St. Peter’s—a 
duplicate of those in the Ghurka—has also been laid up 
owing to the strike. The work on the 33-knot destroyer 
Zulu, an improved Ghurka, has just been started at the 
Hebburn shipyard. The material for the turbine machi- 
nery and boilers of the battleship Collingwood is all in 
the workshops at St. Peter’s, but owing to the labour 
trouble no machine work has yet been done onit. Of the 
first-class torpedo boats Nos. 21 and 22—built—and Nos. 
33 and 34—building—the first mentioned has been tried 
at sea, but progress has been stopped owing to labour 
troubles; while the second vessel, No. 22, which has all her 
machinery on board, is similarly affected. To the same 
cause no progress has been made in the building of the 
boats Nos. 33 and 34 at the Hebburn shipyard since our 
last report. 

Palmer's Shipbuilding Company at Jarrow during the 
past six months has been engaged on the following work 
for the Admiralty:—The completion of the “trials” of 
the battleship Lord Nelson, which were very successful, 
the ship having since remained alongside the works for 
final completion. The construction—still in hand—of 
the 33-knot torpedo boat destroyer Viking ; the successful 
launching and preparation for her trials of first-class 
torpedo boat No. 24; the similar class boats Nos. 35 
and 36 are now on the stocks. It is to be noted that 
owing to the strikes of engineers and shipyard workers, 
work on the above-mentioned vessels has, as a conse- 
quence, been much delayed, and it may be truly stated 
that but for this the battleship Lord Nelson would have 
been handed over to the Admiralty. 

Passing from the Tyne to the Thames, there being no 
warship work on the Humber, we find that such work has 
also practically left the Thames, Messrs. Yarrow and Co., 
formerly of Poplar, having migrated to Scotstoun, Glas- 
gow, and Messrs. Jno. I. Thornycroft and Co. from 
Chiswick to Southampton. Following the usual routine 
of our notices of warship work completed or in progress, 
we next record that effected in the past half-year by the 
Southampten firm. Having stated in our last report the 
actual results attained by the ocean-going destroyer 
Tartar—built at the works at Woolston, Southampton— 
on her preliminary and official trials, we now record that 
she was completed and handed over to the British 
Admiralty last April. 

The Amazon, another vessel of the Tartar type, but 
with more power and displacement—now in hand—will 
be launched with boilers and machinery on board in the 
course of a few weeks, her internal work being in an 
advanced stage. The Nubian, a similar vessel to the 
Amazon, is on the stocks and in a forward condition. Of 
the torpedo boats being built or completed at Woolston, 
No. 19 has completed her official trials very satisfac- 
torily—the contract speed being exceeded—and was 
handed over early in June. No. 20 has completed her 
preliminary trials, and is now ready for her official runs ; 
her completion for sea and delivery will be effected within 
the next few weeks. Two other torpedo boats in hand 
for the British Admiralty—Nos. 31 and 32—are in an 
advanced state, and will take the water in the course of 
the next two months. All the vessels above mentioned 
are adapted to burn oil fuel, and their turbine machinery _ 
has been, or is being, constructed at Messrs. Thornycroft 
and Co.’s Southampton Works, where in future it is 
intended to construct all boilers, the shops and plant 
having been removed from Chiswick for this purpose. 

Cammell Laird and Co., Limited, of the Shipbuilding 
and Engineering Works, Birkenhead, have, since our last 
record of their work, completed and handed over to the 
Admiralty the sea-going destroyer Cossack. The similar 
but faster vessel Swift is now nearly ready for her trials. 

At the shipbuilding works of Vickers, Sons and Maxim, 
Limited, at Barrow, the keel plate of the battleship 
Vanguard, an improved Dreadnought, was laid on the 
2nd April. The tender for the building of a similar 
vessel, the Rodney, by the firm, has also been accepted 
by the Admiralty, and the order to proceed with its con- 
struction has been given. This vessel will have a dis- 
placement of 20,000 tons, and will be armed with ten 
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12in. guns and several others of smaller calibre. She | 
will be the fourth battleship built at Barrow for the | 
British Navy. 
J. Samuel White and Co., Limited, at East Cowes, | 
have delivered during the pas six months the torpedo 
boat destroyer Mohawk and torpedo boats Nos. 13, | 
14, and 15 to the Admiralty; No. 16 has finished her | 
trials, and is now being completed for sea; and the | 
destroyer Saracen, built by the firm, has been launched. 
Yarrow and Co., Limited, since their removal from 
Poplar to Scotstoun, Glasgow, inform us that since the 
end of last year the second and third destroyers, 


| pound centrifugal pumping engines, each about 850 indi- 
| cated horse-power. 


graving dock, which also appeared in our previous article.| The duty of the pumping plant is very varied. The 


| The building consists of two main portions—the boiler- | entire docks system at Avonmouth takes its water 
| room, on the level of the ground surrounding the dock, | supply from the sea, there being no natural flow of water 


and the main pump room, measuring 91ft. 6in. by 30ft. on | into the basins. At neap tides the high-water level is 
the floor, forming a pit constructed behind the dock wall. | 8ft. below the normal water level in the dock, conse- 
The floor of the pump room is at a level of +5.0 or | quently losses due to locking, evaporation, and leakage 
33ft. 4in. below the dock coping. | have to be met by pumping. The elaborate system of 
The main plant consists of three vertical coupled com- | culverts and sluice valves in connection with the pumping 
| plant is therefore arranged to serve any of the following 
| purposes as may be required :— 
| (1) Emptying and filling dry dock by gravitation to and 
| from entrance channel. 


The centrifugal pumps, which are 
direct-coupled to the engines, have cast iron impellers 
7ft. 3in. diameter keyed on steel spindles. The discharge 
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Nafkratoussa and Lonki, built for the Greek Government, 
have left their works at Poplar, and have safely arrived 
at Athens. The fourth vessel, the destroyer Sfondoni, | 
has also been handed over to the Greek authorities, and is 
expected to leave the Thames shortly. The “ Yarrow” 
boiler constructed for the Spanish gunboat Marques de 
Molins has been forwarded to Lisbon ; the ten sea-going 
torpedo boat destroyers for the Brazilian Government | 
are still under construction, four of them being well 
advanced, and one, it is hoped, will be launched in a couple 
of weeks. The two motor boats constructed for the | 
Austro-Hungarian Government have just run their trials 
successfully. They are 60ft. long by 9ft. beam, and have 
a contract speed of 22 knots. 








THE ROYAL EDWARD DOCK AT AVONMOUTEH. | 
No. II.* 

The pumping plant.—For the supply of hydraulic 
power required for the machinery and plant in connection 
with the new dock and its surroundings, the existing | 
power station at the old dock has been utilised, an | 


Swain Sc. 


Fig. 5-AVONMOUTH DOCKS, SOUTH PIER 

(2) Filling graving dock from wet dock. 

(3) Pumping from entrance channel into wet dock. 
(4) Pumping from graving dock into wet dock. 

(5) Filling lock from wet dock. 


branches are 54in. diameter, and each pump has two 
intake pipes 38}in. diameter. Each delivery. branch is 
fitted with an hydraulic sluice valve operated from the 
engine bed-plate. The discharge from each pump is 


connected to the pipes built in the dock wall by separate 
pipes fitted with packing boxes. 

Two of the engines are non-condensing, having 
cylinders 22in. and 38in. by 24in. stroke. The other 
engine, which will be used daily for maintaining the 
level of the water in the wet dock, is, with the view to 


(6) Discharging from lock to entrance channel. 

(7) Pumping from lock to wet dock. 
In addition, the culverts and valves are arranged to 
serve sections of the graving dock and lock when the 
intermediate caisson or gates are in use. The three 
main centrifugal pumps working together are capable of 


| adjustable by hand whilst the engine is running. The | 


economy, arranged to work condensing, the low-pressure 
cylinder being 42in. diameter. Each high-pressure 
cylinder is fitted with piston valves, that for the con- 
densing engine having an internal expansion valve 


emptying the graving dock, which contains 3,350,000 cubic 





low-pressure slides are of the “trick ” type, provided | 
with balancing cylinders. The working steam pressure 
is 135 lb., but both engines and boilers can work up to 
160 lb., and the condensing engines will be supplied with | 
steam at 120 deg. superheat. \ 
A separate vertical coupled engine is provided for 
working the air and circulating pumps, and there are also | 
two 12in. drainage pumps, one worked by a compound | 
steam engine and the other by a Siemens electric motor. | 
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Fig. 6—SECTION OF TRANSIT SHEDS 


‘additional hydraulic accumulator being erected to meet 
the increased consumption. The new pumping station, 
which has been constructed between the entrance lock 
and the graving dock, contains the plant required for 
maintaining and controlling the water levels in the docks 
and for pumping out the graving dock. The building is 
‘of brick, and is shown in two of the engravings in the 
Supplement to our last issue. A plan of the pumpin 
‘station will be found in the general plan of the lock an 


* No. I. appeared July 3rd. 
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Fig. 7—-LIGHTHOUSE ON NORTH PIER 











feet of water, in two hours, the maximum lift being 38ft. 
The whole of the pumping plant has been supplied by 
3 f ’ : Tangyes Limited, of Birmingham. 

The main condensing engine and the steam drainage The entrance piers.—The piers which flank the entrance 
pump are supplied with steam from two Lancashire channel to the lock were briefly referred to in our pre- 
boilers, each 30ft. by 8ft. 6in., fitted with superheaters | vious article, and two engravings from photographs, one 
and economisers. For supplying steam to the non-con- | showing the inner face of the north pier and the other 
densing engines three Babcock and Wilcox tubular | its back or outer face, will be found in the Supplement 
boilers are provided. | plate with our last issue. Both these photographs were 

In order to avoid the construction of a high chimney | taken on January 17th, 1908. Fig. 5 above shows 
stack at the pumping station, induced draught is em- | details of the south pier, and an engraving on 
ployed, a set of induced draught fans and engines | page 40 is a view of the north pier and entrance channel 
being provided for each set of boilers. | from the lighthouse at the pier head. The con- 
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struction of the north pier is similar to that adopted 

for the south pier, except that the inner and outer 

faces of the former are parallel for the greater part of its 

length, and the monolith foundation on the outer face of 

the north pier was employed only for the seaward part of 

the work. The rubble stone embankment on the river | 
Severn face of the dock property is carried around the | 
root of the north pier over the foreshore to form a breast- | 
work against the pier structure. This arrangement is 
clearly shown in the engraving of the back of the north 
pier which we refer to above. With these exceptions the 
description of the structure of the south pier applies to 
the north pier also. On account of the difficulty which 
would have been experienced in constructing the entrance 
piers within a cofferdam or in temporary trenches sunk 
in the soft mud of the river, ii was decided to employ 
concrete monoliths in forming the substructures. The 
foreshore on the site of the piers varied in level from 
+ 25.0ft., or 5ft. below H.W.O.S.T. at the inner ends, to 
Xx 12.0ft., or L.W.O.S.T. at the outer end of the north pier. 
The ordinary monoliths are rectangular, measuring 3Oft. 
by 25ft. in plan. They are constructed on steel plate 
shoes which were erected in position on the foreshore, the 
concrete being built up within shuttering, and raised as 
the monoliths sank. The monoliths were sunk with inter- 
spaces of about 5ft. ach monolith has four pockets or 
shafts, 6ft. 6in. by 8ft. 6in. in plan at the bottom, and 
slightly larger at the top of the monolith. All the mono- 
liths were sunk through the mud and ballast to the rock, 
the mud being removed from the pockets as sinking took 
place by means of grabs, assisted in most cases by 
hydraulic jets. Additional weight was added to sink the 
monolith as required; in one case as much as 900 tons 
of kentledge being placed on a single monolith. The 
monoliths were sunk in this manner until the shoes reached 
the hard marl underlying the ballast, the tops being carried 
a few feet above foreshore level. The concrete in and 


the entrance lock are protected by pitch pine fender piles, 
driven in the mud bottom of the channel and strutted 
from the concrete walls. Elm rubbing pieces are fixed 
on the pile faces. Landings and stairs are provided at 
intervals as well as bollards aud mooring rings. Railway 
tracks have been laid along the piers, those on the south 
pier running to the passenger station near the entrance 
to the old dock. The piers can therefore be used, if 
| required, for landing passengers from vessels at and about 
high water. A railway station is to be built near the 
south pier, so that passengers may be taken by train direct 
'to and from the steamers. The channel between the 
piers was dredged after their construction to a level of 
— 18.0ft., or 6ft. below L.W.O.8.T. The total height of 
the piers from foundation to coping level averages about 
77ft., the maximum being 83fé. 
Lighthouses.—Two lighthouses have been constructed, 
one on the north pier head, and the other on the south 
pier. Both are of Norwegian granite, the former being 
41ft. 6in. in height from pier level to focal flame of the 
| light, and the latter 21ft. 6in. The main light at the 
north pier is a third order single flashing dioptric appa- 
ratus, with upper and lower reflecting prisms, having ten 
sides. The light exhibits a white flash of 14 seconds 
duration every ten seconds. The optic is carried on a 
| mercury float, and is rotated by a clockwork machine 

placed in the service-room under the lantern. The 

illuminant is a case gas burner with incandescent mantle. 

The lantern is 9ft. diameter, of the Trinity House pattern, 
| with helical framing. 

The subsidiary light in the north pier tower consists 
of vertical condensing prisms, throwing a 36 dey. sector 
of red fixed light over the Cockburn Rock and shoal, 
which lies to the west of the entrance channel. The 
illuminant is incandescent gas, as in the case of the high 

'light. The sector light is shown from a window of the 
tower 18ft. below the focal plane of the main flashing 
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Fig. 8-TEMPORARY CONCRETE 


immediately above the shoe is 3 to 1, the remainder being 
6 to 1, except the face work in the upper parts, which is 
4 to 1. After a monolith had reached rock level the 
pockets were cleared out by men working in the dry where 
possible, and in some cases by divers. In all cases the 
bottom was cleared to sound rock, and the lower parts of 
the pockets sealed with 6 to 1 concrete. Above the upper 
edges of the shoes the filling is 15 to 1 concrete. The spaces 
between tke monoliths were closed with pitch pine piling, 
und the mud excavated by grab and by hand, the voids 
being afterwards filled with 
formed in the faces of the monoliths to form keys for the 
concrete. The maximum height of the monoliths used 
in the case of the south pier was about 60ft., measmed 
from the cutting edge. The head of each pier is 
constructed upon a circular monolith, 55ft. 6in. diameter, 
against which the two lines of monoliths forming the side 
walls close. 


In addition to the pier head monoliths, ninety nine of | 


rectangular forms were used in the construction of the 
two piers, the wing wall at the root of the south pier, and 
in the apron at the outer end of the lock. The construc- 
tion of the monolith cofferdam across the lock entrance 
was described in our previous article; an engraving from 
a photograph showing the rear face of the temporary dam 
from the lock is given in Fig. 8. 

The concrete superstructure of the pier is carried upon 
the monolith, as shown in the sections. The concrete is 
8 to 1, with face work of 4 to 1 battered 1 in 12. The 
concrete super walls were constructed in the ordinary way 
within shuttering; the thickness of the walls at coping 
level is 7ft.10in., the base width varying from 16ft. to 20ft. 
Ties consisting of 10in. by 6in. steel joists extending from 
the inner to the outer wall are built into the superstructure 
at intervals. The copings of the concrete walls, where not 
protected by timber breastwork, are of granite. The 
spaces between the walls are filled in with dry rubble. 

The pier heads and the inner faces of the piers up to 
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concrete. Recesses are | 
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DAM AT ENTRANCE TO LOCK 


light. An engraving showing the north pier lighthouse 
will be found on page 33. 
The south pier lighthouse contains a third order fixed 

dioptric apparatus with dioptric mirror, and exhibits an 
| occulting green light over an arc of 72deg. An occulting 
| clock actuates the gas valve of the incandescent gas 
| burner, and produces one occultation every half minute. 
| The tower also contains a fog bell actuated by clockwork 
| every ten seconds during fog. The lantern is 7ft. diameter, 
| with helical framing. 
| A portion of the cost of these lights has been borne by 
| the Trinity House, the old Avon light, which was removed 
|in the course of the construction of the new works, 
| having been maintained by the Trinity Brethren. 

In addition to the lights in the pier head lightnouse a 
| fixed green light near the nose end of the graving dock gives, 
| with the green light of the south pier in line, a lead 
| through the deep channel of Kingroad. 

Transit sheds.—The new transit sheds are three in 
| number; the two on the east side of the dock, each 
| 500ft. in length by 157ft. 6in. wide, are intended for 
| import cargoes, and the third on the south-west side of 
| the dock, 450ft. by 131ft., will be used for export purposes. 
The import sheds are two-storied, and are constructed of 
ferro-concrete framing with galvanised corrugated steel 
| filling in the walls. The upper floors are also of ferro- 
| concrete. A cross section and other details of shed 
No. 2 are given in Fig. 6. The foundations of the sheds 
consist of clusters of 14in. by 14in. ferro-concrete piles 
driven into the ground to the level of the marl. The 
average length of the piles used for this purpose is over 
| 70ft., and 815 piles were driven under each of the 
| sheds. The main columns are spaced 25ft. apart longi- 
| tudinally, and in the cross section to the spacings 
| shown in the details. The front rows of columns rest on 
| the rear part of the dock wall. A single rail track is laid 
| on the dock wall in front of the sheds, and two sets of 


| double tracks inside the structures, one at back and the 


other near the front. The roofs at the front for a width 
of about 74ft. are flat, forming a continuous platform of 
ferro-concrete, on which tracks for electric cranes are 
laid. Six electric cranes capable of lifting 14-ton loads 
will be placed on the roof of each shed. The flat roofs 
may also be utilised for the storage of non-perishable 
goods. The fronts of the sheds are closed by series of 
continuous sliding doors on both floors, and a similar series 
of doors is provided on the ground floor of each shed at 
the back. The upper parts of the front sliding doors are 
glazed. At the level of the first floor at front of each 
shed is a hinged platform in sections 6ft. wide. This 
platform is intended for use when goods are being lifted 
on to the first floor level. The sections can be lifted up 
clear of any crane tackle when not required for use. 
Details of the platform will be found in the figures. 

The roofing over the fourth and fifth bays from the 
front consists of galvanised corrugated steel’sheeting on 
boards carried by steel trusses. The sixth or rear bay is 
broken up into sections longitudinally by pitched roofs at 
intervals spanning the rail tracks and goods platform. 
These intermediate roofs do not extend above the level 
of the first floor, the object of the arrangement being to 
secure adequate lighting within the building in rear of 
sliding doors. The first floor bays between the low roofs, 
or hoods, contain hatchways through which goods may 
be lowered into the trucks underneath. 

Hatchways are also formed in the ferro-concrete floors 
of the front bays at intervals for convenience in passing 
goods from one floor to another, and for lowering loads 
direct on to the floors by means of the roof cranes. 

The whole of the ferro-concrete work in connection 
with the sheds has been executed on the Hennibique 
system. 

An engraving, showing No. 1 import shed, will be 
found in the Supplement plate in our last issue. 

The export shed on the opposite side of the dock con- 
sists of a single storey, and is constructed entirely of steel 
framework covered with galvanised corrugated steel 
sheets. The steel columns are carried upon pitch pine 
piles. For a width of 100ft. the building is enclosed 
back and front by continuous sliding doors; the rear 
portion of the structure, 31ft. in width, is open, and 
forms an awning over a _ goods platform and a 
double track railway. Three lines of rails are laid 
between the shed and the dock. An awning carried 
on cantilever brackets projects from the front of the 
shed over one of the rail tracks. The roof of the closed- 
in portion of the shed is of bold design, and consists of a 
series of 30ft. spans of curved corrugated sheets, 16-gauge, 
without any trusses other than light tie and king rods. 
This roof is said to have withstood the winter gales with- 
out the slightest deformation, and is undoubtedly a striking 
example of economical construction. The tracks in front 
of the export shed carry five electric cranes, two of 
which are capable of lifting 10 ton loads, two 3 tons, and 
the fifth 14 tons. 

Grain conveyor tunnel.—Immediately under the 
front of each shed, and in rear of the dock wall, is a 
tunnel for the grain conveyor plant. The width of this 
tunne], which extends along the entire length of the dock 
wall on the east side, and is returned thence to the new 
granary, varies according to the number of belts in 
particular positions. Abreast of No.1 shed, at the south 
end of the dock, the tunnel is 9ft. wide in the clear and 
7ft.in height. At No. 2 shed it is 16ft. wide, -and 
increases to a maximum of 45ft. in width near tie 
granary itself. The total length of the tunnel is about 
1740ft. Throughout it is constructed of ferro-concrete, 
and, where not supported by the dock wall it is carried 
upon l4in. by 14in. ferro-concrete piles spaced 15ft. apart. 
Hatchways are formed in the roof of the tunnel at intervals 
of 25ft., through which the grain is shot on to the 
travelling belts. Pneumatic elevators will be provided to 
lift grain from the hold of the vessel, and deposit it on to 
the belts or into craft or trucks lying alongside. Sections 
of the tunnel will be seen in Fig. 6 showing details of 
the transit sheds. 

The granary.—The granary, a building of nine floors, 
measuring 222ft. long and 72ft. wide, is on the east side 
of the dock in rear of No. 2 import shed. The structure is 
of ferro-concrete (Hennebique system), and rises 89ft. from 
the ground level to the roof parapet. In the foundations 
ferro-concrete piles 14in. by 14in., and averaging 50ft. in 
length, were used. The building will hold 50,000 quarters 
of grain, and is capable of extension when necessary. 
One end of the granary is occupied by electric elevators 
and the weighing machinery. The grain is lifted direct 
from the belts, which convey it along the conveyor 
tunnel. These belts are driven, like all the other 
machinery in connection with the granary, by electric 
motors. The middle portion of the building is divided into 
silos or cells 11ft. 9in by 10ft. in the clear and 50ft. deep, 
into which grain is poured from the top, the bottom of each 
cell having a valve by which the grain can be withdrawn. 
The other end of the building is occupied by floors for 
the storage of grain in smaller quantities. On both sides 
of the granary are double track railway sidings, over 
which roof coverings will be constructed. The sides of 
the building facing these tracks are open to a height of 
about 21ft. from the ground level. Electric capstans are 
provided for moving trucks on the sidings. For re-ship- 
ment of grain into coasting vessels an overhead conveyor 
will be erected between the granary and the dock side 
which will carry grain either in bulk or in sacks direct to the 
ship’s side. An engraving on page 40 shows the granary 
in June of the present year, before the removal of the 
scaffolding. The construction of the overhead conveyor 
and sliding roofs has not yet been commenced. 

Embankments.—The entire area of the dock extension 
is enclosed by two embankments, the positions of which 
are shown in the plan accompanying our previous article. 
The total length of the two embankments is over 
1} miles. No. 1 embankment extends from the entrance 
to the old Avonmouth Dock westward to the root of the 
new South Pier. The other embankment, No. 2, com- 





mences at the northern boundary of the dock property, and 
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runs south to the outer face of the new North Pier, forming 
a breastwork to the latter structure. Both embankments 
consist of rough rubble stone, random tipped, and 
upwards of 452,000 cubic yards of stone were used in their 
construction. The embankment on the north side of the 
entrance is founded on the foreshore at or about the level 
of high water of neap tides. The No. 1 embankment lies 
for a considerable portion of its length near the line of low 
water in the swash channel leading to the old dock, and, 
in order to protect the toe of the rubble slope where 
exposed to the scour ef the river, concrete monoliths have 
been sunk in advance of the toe and on the edge of the 
channel near low water. The line of monoliths is 600ft. 
in length. The monoliths are similar to those used in 
the construction of the piers, and are sunk on the average 
to a level of —47.0ft. or 35ft. below low water. The top 
surface of the monoliths is at +1°0f6-or 13ft. above low 
water. In all 17 monoliths were sunk in this position. 
The extremities of the line are marked by beacon lights. 

Reclaimed land.—The spoil excavated from the dock 
site was deposited on the area reclaimed behind the em- 
bankments. The area included within the extension of 
the dock property is about. 250 acres, and after making 
provision for the wet dock extensions, already referred 
to, and for all necessary dock structures, there will be a 
large surplus available for the erection of factories, thus 
affording the great advantage to manufacturers of easy 
access both to shipping and to the railways. A flour mill 
of the most modern description, on a very extensive scale, 
is already in course of erection by private enterprise. 








THE TRAINING OF ENGINEERING 
APPRENTICES. 
No. 1X.* 

Barr and Stroud’s System.—This firm employs no 
premium apprentices, nor does it demand indentures. 
Applications from would-be apprentices are made out 
on a printed form, and as vacancies occur a selection is 
made of those boys whose record and general bearing 
seem to be most desirable. On this form answers have 
to be given to the following questions :—Name in full, 
address, age, birthplace, father’s or guardian’s name, 
father’s birthplace, father’s or guardian's occupation, 
school or schools where educated, standard passed before 
leaving school, subjects taken during Jast year at school, 
nature of employment since leaving school, trade in 


which it is desired to serve an apprenticeship. Why do |: 


you wish to learn this trade? Is your eyesight good ? 
Are you a member of any Boys’ Brigade company, boys’ 
club, or other society? What outdoor games do you 
play ? 

On the whole, this system may be said to result in the 
selection of a very good class of boy, although it has been 
found a mistake to attach great individual importance to 
any data that may be so collected. Thus instances 
occasionally occur of boys whose education and parentage 
are all that could be desired turning out failures, and 
vice versa. 

The following eight rules relating to apprentices are 
embodied in the book of rules issued by the firm :— 


(1) The term of apprenticeship is five years. 

(2) In the case of apprentice instrument makers, this term is 
roughly divided into three periods, viz. : 

(a) One year in being generally useful, in going messages, and 
in helping in paint shop, fitting shop, or elsewhere. 

(6) Two years at machines. 

(c) Two years at bench. 

‘The firm does not in any way bind itself to follow this course in 
the ease of every or any apprentice. 

(3) The first year is regarded as a period of probation. If it is 
not thought that the work or conduct of the apprentice has been 
such as to justify the continuance of his apprenticeship with the 
firm, his services will not be retained. 

(4) ang mare are liable to dismissal for bad time-keeping, 
misconduct, laziness, or bad work, and are not entitled to ‘‘ Lines” 
if so dismissed. 

(5) Every apprentice must buy one or more works coats on start- 
ing work. He must always wear one when at work, and keep it 
clean and tidy during his apprenticeship. 

(6) Every apprentice must buy a set of tools on starting work 
in the fitting shop, a micrometer-caliper on starting work in the 
machine shop, and such other tools as are found necessary from 
time to time. 

(7) Every apprentice is expected to attend evening classes in 
approved subjécts during his apprenticeship. 

(8) Apprentices must conform to all the rules of the works. 


A card system is used to.record the career of each 
apprentice, and to facilitate the work of the shop manager 
in arranging the progress of the apprentice through the 
works. A reproduction of such a card, fully filled up, is 
is shown in the next column. 

On the reverse of the card space is provided for enter- 
ing records of the evening classes attended by the boy— 
to which classes reference will be made later—so that on 
each card is found the complete data regarding the 
school and shop records of the apprentice. These cards 
are kept by the shop manager, and are found to be of the 
greatest assistance in supervising the boy’s training, as 
they have led to a much fairer distribution of opportuni- 
ties amongst all apprentices than was found to be possible 
before their adoption. 

Great importance is attached by the firm to the educa- 
tion of their apprentices by means of evening classes in 
local technical schools, and personal influence is brought 
to bear on each boy—and, if necessary, on his parents— 
to ensure that he shall attend such classes in one or more 
subjects, if at all possible. To popularise such attend- 
ance, and to reward good time-keeping in the shops, the 
following scheme is in operation :— 

Marks. 

For each class of about 25 hours per winter attended 

by an apprentice, in which he gets a minimum of 
50 per cent. marks for class work and 75 per cent. 

attendance, there are awarded .... ... ... 1... 
For each 10 per cent. above 50 per cent. obtained for 

class work, add 1 mark. 
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Marks, 

For each 5 per cent. attendance above 75 per cent., 

add 1 mark. 

For regular time-keeping there are awarded a maxi- 

OE. sie! ver x ta asa er ae Te 

For each hour lost per year, deduct 1 mark. 

Thus a boy attending three classes per winter of two hours 
per class per week and making 100 per cent. in attendance and 
in class work, also not losing any time in the works, gets 200 marks. 
A boy attending two classes per winter of one hour per class per 
week and making 75 per cent. in attendance and 50 per cent. 
in class work, also losing half an hour per week in the works, 
gets 55 marks. 

Bonuses are paid every week at the rate of 6d. per week per 
50 marks gained, for gains of 50 marks and over. The annual 
returns are made up during the early summer of each year, and 
form the basis for a fixed rate of weekly bonus throughout the 
succeeding year. 


It will thus be seen that a substantial increase on the 
weekly wage can be earned by an industrious boy under 
this system. 


APPRENTICE WORKS RECORD. 



























































Probation. Machine shop. Fitting shop. 
Work. Date. Work. Date. Work. Date. 
Engraving Drills $- 7-03 | Stage L. | 3-2-06 
ani DWaee | 
Bench 3-203 | Punch Stage I. | 39-06 
Stores Small 7 C 5-11-03 | Test room 4-3-7 
No. 2 Se. : 
MC. 2- L-V4 | Stage III. 
wt Se. : r 
Large Se. | 4 404 | Stage IV. 
[a ee Small miller | 7- 6-04] Spectra, Work. 
boy sake ewing- | 
Boy made steady cetinat ae 6- 8-04 Drawing | 2-407 
office | 
progress and was ” | 1 eh 
picked out Sor Horizontal 4 f-U5 | 
di awing - office in = 
his last year, Tn- Shaper 
telligent and cayve- 
ful. ‘ ~ 
” Wo. General 10-11-05 





Below is a reproduction of the reverse side of the card 
above referred to, showing the system employed for 
recording data regarding each boy’s attendance and 
behaviour at his evening classes :— 




















e¢, vi/08. 
APPRENTICE CLASS RECORD. 
Name, Henry Smith. No. 105. 
| Time-_ , , 
, . oes Class P Total Weekly 
Year. | School. Subject. _ | keeping vt Mm 
marks. | marks. marks.) bonus. 
1903- | Hamilt on s 5 
Of | panne Preparatory My 45 141 15 
— sable 10 44 4 Us 
1905- ne 
06. ik. 129 48 177 19 
1906- | Technical Machine 2 ’ 
Or | College Daign 88 YP 135 14 
— Mechanics, 
I - . Motive 83 5U 133 1/4 
power 


The card is sent at the beginning of each session to the 
boys’ teachers, with the request that it may be filled in 
and returned to the firm at the end of the session. (It 
may not be out of place to remark that support to this 
scheme has been most liberally given by the teachers.) 
The last column on the right—“ Weekly Bonus ”’—is filled 
in by the firm. 

The rate of pay—per week of fifty hours—for appren- 
tices with Messrs. Barr and Stroud is 5s. during the first 
year, 7s. 6d. the second year, 10s. the third year, 12s. 6d. 
the fourth year, and 15s. the fifth year. In addition it 
should be remarked that the firm have had in operation 
for some years an adaptation of Rowan’s premium sys- 
tem of payment, and under this system apprentices earn 
on the average an addition of about one-fifth of their 
weekly pay per week. Thus a boy in his first year may 
earn 5s. plus Is. (average) premium, and soon. Against 
this sum, however, must be placed certain expenses to 
which each boy is from time to time liable. Thusitisthe 
firm’s practice to insist that each apprentice shall pro- 
vide himself with a micrometer caliper and other tools— 
see Rule No. 6—and they have made arrangements with 
the manufacturers so that such tools can be supplied at 
wholesale rates through the firm to their apprentices. 
Payment from the boys for such purchases is obtained 
by weekly deductions from their pay, these deductions 
also including payment for meals obtained in the firm’s 
dining hall, and for working coats or overalls—see Rule 
No. 5—which latter are also, of course; supplied at whole- 
sale prices. In this connection it may be of interest to 


working coats or overalls of a uniform pattern and 
colour—khaki. The weekly deductions referred to vary 
largely, but may be said to average from 1s. to 2s. per 
week. The variations are largely due to the amount 
of patronage given by the individual boy to the firm’s 
dining hall. 

Generally, it may be remarked, that it has been proved 
to be almost an invariable rule that data collected from 
the “ Works Record” and from the “Class Record” coin- 
cide with remarkable accuracy, as it is usually found 
that an apprentice who has an unsatisfactory record as 
regards his work in the shop has a correspondingly 
unsatisfactory record as regards class work. The con- 
verse also holds true, and not the least satisfactory result 
of Messrs. Barr and Stroud’s scheme is the power it gives 
the firm to recognise and reward merit. 


London and South-Western System.—The term of 
apprenticeship in these works extends over a period ter- 
minating at twenty-one years of age, when the apprentice 
enters prior to the sixteenth year of his age ; if older the 
minimum period is five years. The apprentices first 
enter the machine shop, where they are chiefly engaged 
on lathe work from two to two and a-half years. They 
then pass into the fitting department, where they are 
principa’ly engaged upon motion work from twelve to 
eighteen months, and then into the erecting department, 
where they usually remain until out of their apprentice- 
ship. During their apprenticeship they are permitted to 
attend the company’s specially arranged morning classes 
at the Battersea Polytechnic, to study the subjects of 
applied mechanics, steam and heat, mathematics and 
electrical engineering, from 8 a.m. to 9.30 and 10.30 
respectively, two days a week, the company paying ail 
expenses. 








CLYDE SHIPBUILDING FOR THE HALF-YEAR. 





DURING the six months of the year now completed Clyde 
shipbuilders have launched 143 vessels, aggregating 140,150 
tons, this being considerably under one-half of the figure for 
the corresponding period of Jast year, when the output eon- 
sisted of 171 vessels of 32,850 tons. This-year’s figure, 
indeed, is lower than that of any first half-year since 1893, 
when it was 118,700 tons, With the exception of fou® very 
lean years—1£85 to 1888—the output for the period has 
almost always been nearer 200,0CO0 than 100,000 tons since 
1880, when it was close on 107,000 tons. It was over 
200,000 tons for the first time in 1898, and over 300,000 for 
the first time in 1906. Now the production for the first half 
of the year has suddenly dropped from the second best on 
record to 140,000 tons, and there are too many indications 
that at the end of the year the reduction on the whole twelve 
months will be equally marked, although locally the view is 
naturally entertained that the present striking shortage must 
surely mean that the depression has touched bottom, and 
that the curve in the periodic cycle of activity and depressicn 
must now be in the uscending direction. The output figures 
per month would seem to support the anticipation. During 
January the figures were 8 vessels of 1969 tons; February, 
$2 vessels of 36,087 tons; March, 26 vessels of 22,028 tons ; 
April, 30 vessels of 43,670 tons; May, 25 vessels of 11,072 
tons ; June, 22 vessels of 25,323 tons. 

Although small in volume, the half-year’s output of tcn- 
nage has been contributed to by an unusually large number 
of vessels, the average size of vessel, in fact, only being 980 
tons, This embraces a large variety of shipping, from the 
high-class twin-screw mail and passenger steamer of 11,500 
tons to the small but palatial steam yacht; from the 9000 
deadweight cargo carrier to the humble cargo lighter of a 
few hundred tons ; and from the powerful utilitarian dredger 
to the useful steam tug. Trawlers, drifters, tugs, and barges 
continue more than ever to swell the variety of Clydeside 
productivity. The period of labour trouble and partial stop- 
page of the industrial wheels, now happily ended, accounts 
to some extent, of course, for the poor results of the past few 
months; and this, while regrettable, has yet its cheering 
aspect, because it has given pause to production and to any- 
thing like prospective building, thus giving time for, if not a 
helping impetus to, the improvement of the general state of 
shipping trade, and, as a consequence, the bringing forwaid 
of fresh work which, for the causes indicated, has been 
hitherto withheld. Although this may be problematical so 
far as tonnage for general trading is concerned, there is more 
certainty in connection with the prospective and long-talked- 
of additions to the higher class of tonnage for the mail and 
passenger fleets, while naval work for both engine shops and 
shipyards is by no means out of count. 

Meantime, the number of new first class liners on the 
stocks of Clyde shipyards is smaller than it has been for some 
considerable time. Caird and Company, Greenock, have just 
completed the steamer Salsette, of 6000 tons, forthe P.and O. 
Company, and have still two vessels for the same company— 
the Malwa and Matua, sister ships to the Moldavia, built by 
the firm in 1903. Wm. Beardmore and Company, Dalmuir, 
are completing the fine twin-screw steamer Orcoma, o/ 11,500 
tons, for the Pacific Steam Navigation Company, and their 
stcecks are practically idle. Barclay, Curle and Company, 
Whiteinch, have a further steamer for the P. and O. fleet— 
the Morea, which is approaching the launching stage. At 
Fairfield the only item on the stocks is one of three Orient 
liners, the remaining two of which are being built at John 
Brown and Co.’s, Clydebank, and the yard of the London and 
Glasgow Company, Govan. In the Govan yards referred to, 
nothing but the Orient liners are on the stocks, but at Clyde- 
bank there is also the new turbine steamer for the Great 
Eastern Railway Company, similar to the Copenhagen, pro- 
duced last year, and the new steam tug for the Admiralty. 
At the yard of Barclay, Curle and Company, Whiteinch, and 
that of Stephen and Sons, Linthouse, there are several large 
steamers to foreign account, but those mentioned comprise 
virtually all the first-class British liners at present on Ciyde 
stocks. It is worthy of note that of the total output for the 
six months—140,150 tons—as much as 72,000 tons, or con- 
siderably over one half, was built to foreign account. Of tbis 
amount nearly 46,000 tons was made up by only eight 
vessels, giving the notably high average of 5740 toms per 
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state that all Messrs. Barr and Stroud’s people wear 


vessel. 
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THE ROYAL AGRICULTURAL SOCIETY'S 
SHOW. 
No. IL* 


Tue Royal Show of 1908 was brought to a conclusion 

on Saturday last. It was more than a success. It was a 
triumph for Newcastle, and serves to demonstrate that 
with proper organisation, favourable weather, and due 
consideration to the special requirements of the district 
in which it is held, the annual exhibition of the Royal 
Agricultural Society may always count upon the support 
of a nation whose love of agricultural pursuits is 
, characteristic. At Newcastle all these conditions were 


present, and resulted in a public attendance nearly ten | 


| the longest time—about eight minutes. 


The turpentine- 
| benzine mixture is then let in quickly from the funnel D, 
| causing the temperature to fall, and this has again to be 
raised to 200 deg. Cent. Again it is allowed to fall to 
180 deg. Cent. The collecting tube is then removed, and 
the point at which the turpentine is separated from the 
water below it is observed. Finally, a correction for the 
water which is suspended in the oil has to be made. The 
quantity of turpentine distilled over will be the same at 
each operation, and will contain a definite amount of 
distilled water. This quantity has to be added to the 
amount of water just obtained by measurement to give 
the exact amount of moisture contained in the grain. 
Ransomes, Sims, and Jefferies, Limited, Ipswich, | 


working pressure of 180 lb., and the total heating surface 
is 68.83 square feet, the grate area being 3.25 square 
feet. The engine is carried on helical springs on the 
main axle and laminated springs on the front axle, and 
the weight, without fuel and water, 4 tons 15 ewt., which 


| brings it well within the Light Locomotives Act. 


The display of oil and gas engines was perhaps the best 
that had ever been brought together at a Royal Show. The 
exhibitors include :—Crossley Brothers, Limited; Black 
stone and Co., Limited; the Britannia Engineering Com. 
pany, Colchester; Campbell Gas Engine Company, 
Halifax; Christy and Norris, Chelmsford; Fairbanks 


| Company; Fairbanks, Morse and Co, ; Richard Hornsby 


and Sons, Limited; G. H. Innes and Co., Hitchin; the 
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Fig. S—TURNER’S GRIST MILL 


times as large as that at Park Royal, namely, 213,867. 
The exhibits, too, were,very satisfactory. The showyard 
was admirably laid out on the Town Moor, which is within 
easy access of the city by means of an electric tramway 
service. 

Last week we announced the result of the competition 
for manure distributors, and dealt with a few of the most 
noteworthy features of the implement section. Since 
that notice went to press the award of the Society’s Silver 
Medal to the Lamp Pump Syndicate, Limited, 12, Carey- 
street, Westminster, has been announced for an auto- 
matic vacuum lift and force pump, a slightly modified 
form of the pump illustrated in THe Eneineer of July 5th, 
1907. 
variety of exhibits, including corn crushers, mills, steam 
engines, fixed and portable ; a new and compact design of 
grist mill for grinding maize, barley, wheat, &c., into fine 
meal is shown in Fig. 5. Itis self-contained, with its own 
countershaft, and consists of a pair of plates and a pair 
of rolls, both made of chilled cast iron, between which 
the work is distributed, reducing wear and tear and the 


attendant charges for renewing the grinding surfaces. | 


When such renewal is necessary the plates may be re- 
versed, or they may be easily taken off and a fresh pair 
put on. This mill is made in three sizes, that shown 
being driven by a 7} horse-power oil engine, and yielding 
two sacks of meal per hour. Henry Simon, Limited, 
Manchester, also shows a new design of universal grinder, 
which is illustrated in Fig. 6. It is especially useful for 
reducing maize, barley, &c., to soft meal. The grinding 
“stones” are of emery, and revolve at 650 revolutions 
per minute. The stones or discs can be adjusted to any 
desired degree while the machine is at work by means of 
the hand wheel and screw shown at the end of the spindle, 
or they can be moved away from each other quickly by 
means of the plunger and lever. Special attention has 


been paid to the lubrication of the bearings, which are | 
For the | 
A magnetic | 
plate in the inlet spout and extending the full width | 
is provided to prevent metallic substances from passing | 
This plate is hinged, and can be turned | 
out on its hinge when desired. The machine is made in | 
three sizes, with stones 163in., 203in., and 29}in. in diameter. | 


self-oiling, and the thrust is taken on balls. 
work done the power required is small. 


into the mill. 


Amongst other appliances on Messrs. Simon’s stand an 


E.R. and F. Turner, Limited, Ipswich, had a large | 


Fig. 6—SIMON’S UNIVERSAL GRINDER 


exhibited for the first time at a Royal Show a light com- 
pound steam tractor, of which we give an illustration in 
Fig. 7. The steam cylinders are 4}in. and 7}in. in 
diameter by 8in. stroke. In order to be able to admit 
high-pressure steam to both cylinders for increasing the | 
power of the engine for emergencies and for starting a 
by-pass valve is provided. The brackets for carrying the 
crank shaft are formed of the steel fire-box side plates 
carried upward and backward, being stayed by cross- 
plates riveted in between them. The crank shaft, counter- 
shaft, and main axle bearings are all of cast steel with 


National Gas Engine Company, Limited; James B. 
Petter and Sons, Limited, Yeovil; Ruston, Proctor and 
Co., Limited ; Tangyes, Limited; and Teasdale Brothers, 
Limited, Darlington. Messrs. Crossley Brothers’ exhibit 
includes a 74 brake horse-power horizontal engine, working 
on producer gas with anew compressed air starter. Tangyes 
have quite an unusual variety of exhibits, the largest 
engine shown being a 43 brake horse-power gas engine 
with producer plant. Another effective working exhibit 
was a hozizontal treble ram pump 8in. by 12in. driven by a 
9} horse-power, oil engine, and capable of delivering 











interesting apparatus for ascertaining in a short time the | 


percentage of moisture contained in grain is worthy of 
special notice. It is shown in Fig. 8, and consists 


essentially of a brass retort, iron tripod stand, brass | 


cooling or condensing chamber, 
suring tubes, and a small supply of oil, turpentine, 


and toluol. A certain mixture of good lubricating oil and 


turpentine-toluol is placed in the boiler A, and in this | 


the grain to be tested is placed and shaken. The con- 
densing apparatus B is next screwed on, the outer 
cylinder being filled with water and a glass collecting 
tube attached at the bottom. The funnel D, filled with 
turpentine-benzine mixture, is next screwed on with the 
tap closed. F is a thermometer extending into the liquid. 
The contents of the boiler are now heated by means of a 
lamp to 180 deg. Cent., at which temperature they should 
remain while the larger portion of the water evaporates. 
The period of time at which the above temperature is 
maintained varies according to the grain, maize taking 





* No. L. appeared July crd. 


graduated glass | 
collecting tube, thermometer, brass funnel, glass mea- | 
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Fig. 7—-RANSOME’S LIGHT COMPOUND STEAM TRACTOR 


wide gun-metal steps, all fitted into machined holes in 
the side plates and securely held by bolts. The excentrics 
and straps are of cast iron, with ample wearing surfaces 


| and lubricating facilities. The fly-wheel is of cast iron, 
3ft. diameter, and runs at a normal speed of 230 revolu- 
| tions per minute. For feeding the boiler a gear-driven 
| pump and an injector are provided. The driving wheels 
| are 4ft. 9in. diameter, and the main axle is of mild steel 
| 8fin. diameter. Two road speeds, 8 and 5 miles per 
hour, are provided, either of which can be brought into 





| use by means of a single lever, and compensating gear is 
' fitted to the main axle. The boiler is constructed for a 


29,000 gallons per hour. The Campbell Gas Engine 
Company showed a newly designed 25 brake horse-power 
suction gas engine and gas plant. The engine weighs 
94 cwt., has a single cylinder 10in. by 20in., hit-and-miss 
governor, variable magneto ignition, and compressed air 
self-starter. The crank shaft bearings are oiled by ring 
lubricators, the big end of the connecting-rod being oiled 
centrifugally. The piston is oiled by means of a pump 
driven’ by an excentric on the cam shaft, and another 
excentric on the cam shaft operates the -low-tension 
magneto apparatus. The gear wheels operating the 
governor iat the skew gearing on the side shaft run in 
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oil baths. The engines shown by the National Gas Engine 
Company varied in size from an 85 brake horse-power hori- 
yontal suction gas engine to a 24 horse-power horizontal 
petrol engine. The latter is fitted with high-tension 
magneto, and runs at 500 revolutions per minute. It has 
a hit-and-miss governor, and the main bearings, crank 
and cylinder, are all lubricated from one oil cup. We 
understand that there is a growing demand for these 
little prime movers, their cleanliness and ease of starting 
yecommending them where other forms of engine would 
not be suitable. Blackstone and Company’s display of 
oil engines included stationary and portable types, and 
the powers varied between 2 horse-power and 20 horse- 
power. A compact electric light plant, composed of a 
dynamo by Ernest Scott and Mountain, Limited, and 
driven by an 8 brake horse-power oil engine, is used to 
illuminate the stand. Amongst the portable engines was a 
new type of 64 horse-power with a cooling tank, which is 
specially suitable for light work. 

The stand of John Fowler and Co. (Leeds), Limited, con- 
tained examples of the various types of engines for which 
the firm is so well known. A compound ploughing 
engine designed for working on the double-engine system 

















Fig. 8—-MOISTURE TESTER 


of steam cultivation can also be used for driving thrashing 
machinery, hauling work, &c. It is fitted with high- 
speed governor and equilibrium throttle valve when used 
for belt driving. The boiler is intended to withstand 
180 1b. pressure. In this connection mention should be 
made of the six-furrow anti-balance plough. The 
anti-balance gear calls for notice. When the plough 
is on the balance—when travelling on the road— 
the axle and travelling wheels are central on the frame. 
Instead, however, of the axle being fixed in this position 
with the plough balanced upon it, movement is allowed 
on either side of the centre of the frame. When in the 
field and the plough in its balanced position—that is, 
with the axle on the centre—the hauling rope pulling the 
plough into work causes the axle to travel towards 
the forward end, and thus the balance is overcome. 
Pulling in the opposite direction reverses the action. 
On reversing at the headlands the axle travels to a 
central recess, and the plough balances for swinging into 
new land, the pull of the rope causes the axle to leave the 
centre and to travel forward, the plough is thrown out of 
balance and remains so until it reaches the pulling 
engine; thus the shares hold well to their work and a 
level sole is produced. The traction engines and a light 
five-ton steam tractor shown by this firm are already 
familiar to our readers. Another set of exhibits which 
attracted much attention was that of Ruston, Proctor and 
Co., Limited. There were on view and under steam 
single-cylinder and compound traction engines, single 





and compound portables, tractors and road rollers. Another 
section of the stand contained a wide range of sizes of oil 
engines, gas engines, and steam engines. A compound 
horizontal tandem drop valve engine with cylinders 11}in. 
and 17}in. by 26in., and fitted with the Recke-Ruston 
positive valve gear illustrated by us in connection 
with the Lincoln Show was a very attractive exhibit. 
Richard Garrett and Sons, Limited, Leiston, were repre- 
sented by a spring mounted traction engine, compound 
road locomotive, a portable engine with superheater— 
described in Tae Enainerr, Dec. 6,1907—and a compound 
steam motor tractor. The superheated portable engine is 
meeting with a good demand abroad when the greatest 
economy of working is of importance. Clayton and 
Shuttleworth, Limited, showed single-cylinder traction 
engines, a compound steam tractor, and single and 
compound portable engines. 

In Fig. 9 is shown an illustration of the distributor of 
artificial manure with which Messrs. J. and R. Wallace 
won the gold medal at this year’s show. The material is 
placed in the large hopper, which has a revolving bottom. 
Through this the material is forced by arms in suitable 
quantities on to the discs shown, and by these it is dis- 
tributed over the land. The speed of rotation of the 
bottom of the hopper relative to the road wheels is as 

















Fig. 9-WALLACE MANURE DISTRIBUTOR 


3 is to 1, while the spreading discs revolve eighteen times 
to one revolution of the wheels. The machine is simple 
in construction, and allows of the quantity of manure per 
given area being regulated within very wide limits. 








EXPERIMENTAL TANKS. 





ALTHOUGH no definite conclusions have yet been reached 
about the experimental tank at the National Physical 
Laboratory, the construction of which Mr. Yarrow’s 
splendid gift of £20,000 has rendered possible, the Com- 
mittee, consisting of nine members whose names are 
familiar as “household words” in the naval and ship- 
building affairs of the country, and including, of course, 
that of Mr. A. F. Yarrow, have the question already 
in hand. Mr. Yarrow has very naturally made 
some stipulations as to a fund for the upkeep of the 
tank and its staff being subscribed for by others who are 
bound to benefit from an establishment of the kind con- 
ducted on the lines generally desired. The Committee 
are now considering the best methods of obtaining this 
fund, and as to how work at the tank is to be controlled 
so as to be of the greatest practical use to shipbuilders, 
marine engineers, and shipowners. Naturally these 
subjects involve many points which may require a great 
deal of preliminary discussion, but the constitution of the 
Committee is such that general agreement on every point 
essential to the speedy realisation of the project, on a basis 
likely to be permanently satisfactory, may be counted 
on, and a “ plan of campaign ” for getting in the requisite 
funds is being drawn up. Whilst we are taking these 
steps at home, it is interesting to see what a foreign 
maritime nation is doing in the same direction. 

We refer to Japan, where we learn the tank belonging 
to the Mitsu Bisha Company at Nagasaki is now com- 
pletely built and equipped and will soon be yielding 
results. As regards the general construction of the tank 
and its housing, these have been carried out from plans 
prepared, under Denny’s Brothers’ directions, by Mr. J. M. 
Crawford, architect, of Glasgow, who was for many years 
with the Dumbarton firm, and supplied the architectural 
plans for the tank established a few years ago by John 
Brown and Uo., Ltd., at Clydebank. All the special work- 
ing apparatus—which is, of course, the most vital, as it 
is the most special part of the whole—for this Japanese 
tank has been manufactured by Kelso and Co., of 
Glasgow, whose experience in producing such apparatus 
is all but unique. Although in its essential features 
similar to what was devised by the late Dr. William 
Froude at Torquay, and since used and improved upon by 
his son, Mr. R. E. Froude, at the Government tank at 
Haslar, modifications and refinements in detail to ensure 
elasticity and accuracy, and to meet all the demands of 
general merchant ship as well as war ship problems, have 
been effected by the Glasgow firm named in the course 
of their work of making and fitting the apparatus for the 
tanks at St. Petersburg, at Spezzia, and at the works of 
John Brown and Co., Clydebank. Similar in all essential 
respects to the latter as regards dimensions, the Nagasaki 
tank—also like’ it and some of the tanks in America— 
has the towing accomplished by electric power, and there 
is a truck for recording the resistance of propellers, as 





well as that for the model of hull. The tank, in short, 
not only embodies the results of Kelso and Co.’s 
experience as makers, but of a careful study of the tank 
at Dumbarton, and of the operations as there carried out 
by representatives sent from Japan and trained for a time 
by courtesy of Denny Brothers. A thoroughly trained 
expert from the Dumbarton tank has been engaged for 
a period to conduct the experiments at Nagasaki, and Mr. 
M. Kelso, the principal of his firm, is now on his way 
home, after having supervised the erection and put the 
apparatus in working order. 

Naval architecture has for many years now been a 
prominent branch of study at the Engineering University, 
Tokio, Clyde-trained and other naval architects occupying 
the professional chair for different periods. The present 
occupant is Mr. F. P. Purvis, educated at Greenwich 
Naval College, and one of the late Mr. William Froude’s 
earliest pupils, who recommended him to the late Mr. 
William Denny when the latter was in the thick of laying 
down the tank at Dumbarton. Mr. Purvis presided over 
the Tank and Scientific Department at Dumbarton for 
the better part of a decade, and after some years’ experi- 
ence in the practical and commercial sides of shipbuilding 
as a partner in the firm of Blackwood and Gordon, Port 
Glasgow, he received his present and more congenial 
appointment. An experimental tank, naturally, has been 
a coveted “working appliance” for one so trained, and 
off and on for a number of years the matter of getting 
one established has been discussed and steps taken to 
raise the necessary funds by the Tokio University 
authorities. Progress in this respect, however, has 
always been slow, and the war, of course, extinguished 
for the time being all serious thought of the tank. Later 
the University suffered another disappointment from the 
step which, on good authority, we are informed the 
Japanese Government or Admiralty authorities took about 
the end of last year. Either directly or through agents 
they ordered from a London firm, which was responsible 
for portions of the apparatus for one of the existing tanks, 
the complete equipment for a tank to be exclusively used 
for naval purposes. The hopes of the University, of 
course, had centred largely on the Government very sub- 
stantially assisting in the establishment of a tank, asso- 
ciated with the University for educational -and general 
uses. While all this isso, however, the latest information 
is that a University tank is again very hopefully talked 
of at Tokio, and the matter is to come before the 
Imperial Diet in December next. 








AN EARLY QUALITATIVE ANALYSIS. 
(From a Correspondent.) 

IN these days, when the examination of ores and alloys 
has been reduced to a kind of glorified cookery, and when the 
technical chemist, provided that he ‘‘carefully follows the 
instructions on the label’’ supplied in the innumerable pub- 
lished methods for the estimation of almost every element 
known to science, may dispense with all beyond the very 
rudiments of chemical theory, it is interesting to come across 
an example of qualitative analysis made, or attempted, more 
than a century and a-half ago. 

The analysis in question was carried out by a certain 
M. Roux upon an ancient bronze mirror found near Naples, 
and, needless to say, would not greatly disturb the routine of 
a modern laboratory. In M. Roux’s own words, he proceeded 
as follows: ‘‘The ancient mirror which I examined was a 
metallic mixture, very tender and brittle, and of a whitish 
colour inclining to grey. When put into the fire it remained 
a long time in a state of ignition before it melted. It was 
neither inflammable nor emitted any smell like garlic, which 
would have been the case had it contained arsenic. It did 
not either produce those flowers which are generally produced 
by all mixtures in which there is zinc. Besides, the basis of 
this mixture being copper, it would have been of a yellow 
colour had that semi-metal formed a part of it. I took two 
drams of it and dissolved them in the nitrous acid. A solu- 
tion was speedily formed, which assumed the same colour as 
solutions of copper. It precipitated a white powder, which I 
carefully edulcorated and dried. Having put it into a crucible 
with a reductive flux, I obtained lead very soft and malleable. 
Having filtered the solution, I took a part of it, upon which 
I poured an infusion of gall-nuts, but it produced no change. 
A solution of gold, which I poured upon another part, made 
it assume a beautiful green colour, but no precipitate was 
formed, which is sufficient to prove that there was neither 
iron nor tin in the mixture. On the remaining part of the 
solution I poured a sufficient quantity of the volatile alkali 
to dissolve all the copper that might be contained in it. The 
solution became a beautiful sapphire blue colour, and a white 
precipitate was formed. Having decanted the liquor and 
carefully edulcorated the precipitate, I endeavoured to reduce 
it; but whether it was owing to the quantity being too small, 
or to my not giving it sufficient heat, I could not succeed. I 
had resource, therefore to another method. I took the weight 
of two drams of the mixture, which I brought to a high state 
of ignition in a cuppel. When it was of a whitish-red colour, 
I threw upon it gradually four drams of sulphur, and when 
the flame ceased, I strengthened the fire in order to bring it 
to complete fusion. By these means I obtained a tender, 
brittle regulus, whiter than the mixture, in which I observed 
a few small needles. Being apprehensive that some copper 
might still remain, I sulphurated it a second time, and then 
obtained a small regulus of almost pure antimony. It results 
from these experiments that the metal of which the ancients 
made their mirrors was a composition of copper, regulus of 
antimony, and lead. Copper was the predominant, and lead 
the smallest part of the mixture; but it is very difficult, as 
is well known, to determine with any certainty the exact 
proportion of the substances contained in such compositions.’’ 

Any chemist who happens to read this ‘‘ Roux’s method 
for the analysis of commercial bronzes’’ will probably have 
his own opinion as to the validity or otherwise of the writer’s 
conclusions. To ‘‘edulcorate’’ is a good old expression which 
has unfortunately gone quite out of fashion. It means “‘to 
sweeten,’’ that is, to wash out foreign matters from the pre- 
cipitate. It would appear that the gallic acid test was used 
to determine the presence or absence of iron, and the purple 
of Cassius test for tin. It is rather interesting to note that 
zinc is referred to as a “‘semi-metal.’’ The ‘‘ volatile alkali’’ 
is, of course, ammonia, 
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The only firm showing steam engines of any size is that 
of W. H. Allen, Son, and Co., Limited. This firm is 
exhibiting two of its standard high-speed enclosed forced 
lubrication engines; one is a three-cylinder compound 
engine and the other a two-cylinder engine. The former 
is capable of developing 450 brake horse-power when run- 
ning at a speed of 400 revolutions per minute, and has 
one high-pressure cylinder, 16in. in diameter, and two 
low-pressure cylinders, 18in. in diameter. The stroke is 
10in. The two-cylinder compound engine is capable of 
developing 220 brake horse-power when running at a 


| glass of work. 


It is fitted with commutating poles. The 

set is controlled by a controller of the drum tramway type, 
| as may be seen from the illustration. The arrangements 
are such that the motor is accelerated to its normal speed 
in passing the first four steps, and any required subse- 
quent regulation is obtained by inserting resistance into 
the shunt circuit. This also is done on the controller. 
A three-stage turbine pump is also shown, having a 
discharge branch Tin. in diameter. 

Recently Messrs. Allens have begun to make paraffin 
oil engines, and it is therefore not surprising to find an 
exhibit of this kind upon the stand. Our illustration 
—Fig. 48—shows a small two-crank combined oil engine 
and dynamo which is being exhibited. The engine has 


inlet valve. The ignition is effected by a low tension 
magneto driven by spiral gearing from the crank shaft. 
One hand lever operates the retarded ignition and exhaust, 
relief cam for facilitating starting. Small brass plates 
are fixed indicating the starting and running positions 
of all levers, thus reducing difficulty in starting to a 
minimum. 

Aspinall’s Patent Governor Company is exhibiting 
two types of governors. One type is the company’s 
ordinary marine engine governor, and the other is an 
emergency governor for land engines. Ingenious arrange. 
ments have been devised whereby the visitor may see 
how these governors operate, as well as if they were in 





use on full sized engines. By turning a hand wheel 


























Fiz. 48—COMBINED OIL ENGINE AND 


speed of 450 revolutions per minute. The high-pressure 
cylinder is 133in. in diameter, and the low-pressure cylin- 
der 19in. in diameter, the streke being Sin. The general 
design of these engines is now too well known to need 
description. The firm’s condensing equipment is repre- 
sented by two standard “ Allen-Edwards” three-throw 
air pumps. The larger, which we illustrate in Fig. 50, 
has been constructed for a condenser of 10,000 square 
feet. 1t has three barrels, exactly similar, with a diameter 
of 18in. and a stroke of 14in. The crank shaft makes 
135 revolutions per minute. This pump is arranged 
to be driven by a 19 horse-power electric motor run- 
ning at 575 revolutions per minute. The air pumps 
deliver the condensed water into a small surge tank situated 
in the lower part of the air pump casing. This water is 
withdrawn by means of a single-acting force pump having 
a plunger Tin. in diameter, and operating with a stroke of 
10in. It is capable of delivering against a head of 10ft., 
and itis driven from an outside dise-crank on the end of 
the air pump crank shaft. The crank shaft and con- 
necting-rods of the air pumps are of open hearth mild 
steel. The bearings are lined throughout with white 
metal with the exception of the crosshead bearings, which 
are of gun-metal. The lubrication is effected throughout 
by means of “ Stauffer” spring grease cups. The cross- 
head guides are cylindrical and boved at one setting with 
the facing of the trunk to which they are fixed, thus 
ensuring perfect alignment. The air pump buckets are of 
cast iron, and are fitted with a solid gun-metal ring. The 
barrels are of solid gun-metal, as also are the valve plates. 
the valves being of the “ Kinghorn” metallic type. The 
force pump is also fitted with a gun-metal plunger and 
liners, and the air pump casing is fitted with the usual 
accessories. The large tube plate shown on this stand is 
an interesting exhibit. There are no less than 3751 
drilled, counter-sunk, and tapped holes in this plate. 
The diameter of the tube plate is 7ft. 4in., and the thick- 
ness Ijin. A small three-throw air pump, having 
barrels 12in. in diameter and a 10in. stroke, is also 
exhibited. 

Our illustration, Fig. 49, shows a four-stage turbine pump, 
which constitutes another of the firm’s exhibits. It will 
be observed that it is direct-coupled to an electric motor. 
At the Exhibition it is shown at work drawing water 
from a cast iron tank below the pump and motor, and 
delivering it through a throttle valve and nozzle. A 
pressure gauge is fitted behind the throttle by means of 
which the equivalent head may be seen. This pump has 
branches 4in. in diameter, and it is capable of delivering 
100 to 120 gallons of water per minute against a head of 
200ft. to 250ft. when running at 1700 revolutions per 
minute. The four revolving discs are of bronze, likewise 
the fixed guide blades in the casing of the pump. The 
power is transmitted to the pump spindle through a 
tlexible coupling. We are informed great care is taken 
in the design of these pumps to see that the critical 
speed lies sufficiently above the normal speed of work- 
ing to give freedom from vibration in running, and the 
employment of a flexible coupling ensures that these 
critical speeds will not be modified by the connection with 
the electric motor. The motor is of the firm’s high-speed 
continuous current type, and is specially designed for this 
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DYNAMO 


two cylinders, each 4in. in diameter; the stroke is 5}in. 
This particular engine is capable of giving 5 brake horse- 
power when running at a speed of 800 revolutions per 
minute. The output of the dynamo is 2°75 kilowatts 
at 100 volts. This engine has been specially de- 
signed to withstand rough usage, and to be suitable 
for long continuous runs with a minimum amount of 
attention. It will be seen that the engine is totally 
enclosed, and splash lubrication is employed. The cam 
shaft, which is driven by spur wheels, and which also 
carries the governor, is inside the crank chamber. The 
trunk is a rigid box form casting, carrying the main bear- 
ings and the cam shaft bearings, the bottom forming 














Fig. 5SO—THREE-THROW AIR PUMP 


| a well for the lubricating oil. The vaporiser is heated 


for starting up with a small blow lamp, but when the | 
engine commences to work this lamp is extinguished, the | 


| vaporiser being maintained at a correct temperature by 
the heat of the exhaust. It is designed in such a manner 
as thoroughly to evaporate the paraffin without overheat- 
ing the air which is required for completing the charge. 
| Perfect combustion is claimed to be obtained, and the 
vaporiser is said to remain clean and free from any 
| deposit after months of continuous working. The 
governor, which is situated within the crank chamber, 
controls a balanced throttle valve placed close to the 


Fig. 49—FOUR-STAGE TURBINE PUMP 


which may be regarded as the fly-wheel of the engine, 
the action of these governors can be grasped in a very 
few minutes. This type of governor—as used on marine 
engines—is now well known, and it is unnecessary to 
describe it here. The emergency governor is a modifica- 
tion of the marine engine governor, and has been specially 
designed to suit the requirements of land engines, 
particularly for engines driving dynamos in connection 
with electric light and power installations, which may, if 
the controlling governor fails to act, be subject to 
disaster when the load is suddenly and unexpectedly 
taken off. The governor can be adjusted to shut off 
steam automatically at any pre-determined number of 
revolutions. The pump lever or any other reciprocating 
lever is made use of to shut the throttle valve. 

On Stand No. 600 David Colville and Sons, Limited, are 
exhibiting an extensive display of steel plates. Among 
others there is a steel plate 69ft. long by 87in. wide by 
lin. thick, weighing 9 tons 2 cwt., and another 67ft. long 
by 84in. wide by lin. thick, weighing 8} tons. There are 
also steel boiler end plates, steel cross connection saddles 
for Babcock and Wilcox water-tube boilers, and staggered 
headers for these boilers. A locomotive fire-box throat 
plate, flanged by the North British Locomotive Company, 
and a locomotive dome base plate, constitute two other 
exhibits. Besides many other exhibits worthy of inspec- 
tion, are hydraulically pressed and stamped work, channel 
bars, a cast steel plate mill roll, a cast steel bar mill 
roughing roll, and a cast steel stepped spur pinion for a 
slab cogging mill, and a model screw pile, &ec. 

W. Summerscales and Sons, Limited, are exhibiting a 
good display of laundry machinery. Among other things 
there is an improved wooden washing machine, No. 3 
size; also an improved washing, boiling, rinsing, and 
blueing machine. A feature in connection with these 
machines to which the makers call particular attention is 
that they are fitted with renewable gun-metal bushes, and 
these are so arranged that when the bottom half is worn 
| the bush can be turned over and the top half brought into 

the wearing position, so that one bush has the life of two, 
| and when both halves are worn out they can be replaced 
| at a very slight cost. The cases are of strong brass sheets, 

the holes being punched. The rubbers inside the cage 
| are also of brass. The door openings both in the drum 

and the outer casing are the same width as the machine, 
| thus giving full access for loading and unloading. One 
of the company’s “ Peerless” ironing machines is also on 
view. 








THe Proposed RatLway from the South - Eastern Trans- 
| vaal to the Lourenco Marques line, which will be 280 miles long, 
will run from Davel to Modderpoort, through Ermelo, Piet Retief, 
| Amsterdam, and Slamslam, and join the Portuguese line, which is 
within eighteen miles of the Swazi border. 


FARADAY Socigety.—At the annual general meeting held on 
the 23rd June the following officers and Council were elected 
to serve for the ensuing year:—President, Sir Oliver Lodge, 
F.R.S.; vice-presidents, G. T. Beilby, Sir R. A. Hadfield, Geh. 
Reg.-Rat. Professor W. Hittorf, Professor A. K. Huntington, 
Lord Rayleigh, 0.M., Professor A. Schuster, and Professor J. J. 

| Thomson ; treasurer, F. Mollwo Perkin, Ph.D.; Council, Messrs. 
Bertram Blount, A. C, Claudet, 8. Z. de Ferranti, F. W. Harbord, 
R. 8. Hutton, T. M. Lowry, D.Se., H. F. K. Picard, James 
‘ Swinburne, J. F L. Vogel, and N. T. M. Wilsmore, D.Sc. 
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RAILWAY MATTERS. 





Tue orders given this year by the Russian railways are 
mach lower than they have been for years. Thus, only 174,604 
tons of rails have been ordered, ascompared with the usual amount 
of 206,350 tons, while from the wagon works there have been 
ordered only 12,000 cars and trucks instead of the usual quantity 
of over 20,000. The orders for new locomotives are equal only to 
half of the capacity of the Russian engine works. 


New regulations were put into force last Saturday at 
Bournemouth, with the object of preventing any further tramway 
accident on the Peole Hill and Avenue-road routes. There is a 
new stopping place between Poole Hill and the first curve, and 
drivers are to test all brakes on leaving the brow of the hilland at 
each terminus. When a driver changes the handles to the opposite 
end of the car he is to open and inspect the controller box, in 
order to satisfy himself of its efficiency. 


TE removal of unprotected facing-point switches has 
be:n carried out by the Pennsylvania Railway on all of its lines 
eust of Pittsburg and Erie, Pa , 1078 of such switches having been 
r-moved in the past four years. Of these, only 125 have been 
rzaplaced by trailing switches, the remainde: having been 
abolished. During this time, in which over 500 miles of ranning 
t-acks have been added and 409 new siding connections made on 
tie lines east, 1094 facing-point switches protected by interlocking 
hive been put in. 


We hear that a telegraphic communication has been 
received by the consulting engineers in London that the rail-head, 
oa the extension of the Lagos Railway towirds Jebba on the Niger 
and beyond, reached Horin on June 16th. This places Lorin in 
direct rail communication with the Port of Lagos, the coast 
terminus of the railway, some 246 miles distant, and brings the 
rail-head of the e<tension to within 60 miles of Jebba, from which 
point the constructi»n of the railway southwards towards Ilorin 
and northwards towards Z ingeru is also proceeding simultaneously. 
The number of men emp!oyed on this work is about 14,000. 


Tue projected Nice-Coni Railway was mentioned as 
long ago as 1899. Various csuses have interfered from time to 
time with the realisation of thé project, and the most that can be 
said about it at present is that assiduous efforts are being made 
to bring it within measurable distance of completion. The Nice- 
Digne line was also mentioned as a possibility in a consular report 
for 1899. It has made some progress, and it is expected that it 
will be completed in 1910. Nice will then be in unbroken com- 
munication by rail «ith the chief town of the Department of the 
Basses Alpes, with Dauphiné, the Lyons country, and the centre 
of France. 


Iecentty Mr. Arthur E. Stilwell, president of the 
Kansas City Mexico and Orient Railway, gave ‘at a meeting 
un interesting review of the work that has been done in connection 
with the railway, which. he pointed out, will be the shortest 
teanscontinental system. He announced the receipt of a message 
stating that President Diaz and the Mexican Government had 
granted the- railway a lease of the important harbour of Topolo- 
bampo for 99 years, and the Hamburg-America liae had agreed 
to run a line of steamers from there to the Orient, and their 
steamers to Central America would call at the port The railway, 
it is expected, will be completed within the next two years. 


Tue Government of China, says a contemporary, 
appear to have awakened at last to the fact that dilatoriness on 
the part of its officials has been the cause of much delay in the 
work of construction of the Chinese section of the Hongkong- 
Canton Railway. A separate Bureau of the Board of Posts and 
Communications has been constituted to deal with railway 
matters, and, in particular, the matter of the Hongkong-Canton 
line. It is said that the officials concerned have been given a free 
hand wo work conjointly with the British section, and to make 
suggestions and arrangements with the British offizials from time 
to time with regard to the employment of suitable persons, and 
the arr t of fi ial matters, without having to refer to 
the Peking authorities. 





A rEporT from Berlin, dated July 5th, says an expedi- 
tion of German civil engineers, railway engineers, and surveyors 
has left Berlin under the leadership of Herr Mackensen to under- 
take the preliminary survey of the new section of the Baghdad 
Railway from Bulgurlu to Aleppo, for which the necessary kilo- 
metric guarantee was recently granted by the Sultan. The new 
section is approximately 500 miles long. Herr Mackensen is 
assisted in the leadership of the expedition by two other promi- 
nent engineers, Herren Winkler and Habich. The expedition is 
divided into three ‘‘ brigades.” The most difficult problem s to 
find the best route over the Taunus Mountains, which are a serious 
obstacle to the construction of the line. The Gulek Bhogas Pass, 
which will probably be the route chosen, is 4500ft. in height. It 
is expected that the preliminary survey of the new section will 
last a year, while the actual construction of the line from Bulgurlu 
to Aleppo will not be begun before the second half of 1909. 


Tue negotiations between the British South Africa 
Company and the Congo Free State. which have been in progress 
for some months with a view to the extension of the Northern 
Rhodesia railways to the Tanganyika mining area, are now prac- 
tically completed, and it only remains for the signatures of the 
contracting parties to be affixed to the agreement reached. The 
effect of this arrangement will be the rapid development of the 
Katanga ‘mines by a through railway route to the eastern and 
southern ,orts, and it will also ensure the supply from the 
Rhodesian coal area for the working of the Katanga mines and 
the further opening up of Northern Rhodesia. The agreement 
also ensures the construction of another section of the Cape to 
Cairo Railway from its present terminus at Broken Hill to the 
Congo Free State. The whole of the next section northward of 
the Cape to Cairo Railway to the Congo having already been sur- 
veyed, it is expected that work will te commenced during the 
present dry season, and will be easily completed in a year, when 
there will be direct railway communication between Capetown 
and the Congo. 


For some t:me past experiments relative to the adop- 
tion of electric traction on the State railways have been carried 
out in Sweden. In a recent number of the Annalen der Hlektro- 
technik M. Defverholm gives some details of the equipment which 
is being used. There are at present two trains maintaining a 
service between Stockholm and Jaerfven. One of these is made 
up of four cars, the first and last of which are equipped with two 
115 horse-power compensated repulsion motors of the A.E.G. type. 
The second train is driven by a Westinghouse locomotive fitted with 
two single-phase 150 horse-power motors. On the A.E.G. train 
the trolley voltage of 6000 volts is stepped down to 750, and thence 
by steps of 75 volts to 375 volts. On the Westinghouse locomotive 
the trolley voltage can be stepped down to between 270 and 150 
volts. In addition to this section of main line a light railway from 
Keockricke to Borensberg has also been converted for electric 
traction. It is 5 miles long, the gauge is 2ft. 10in., and the stiffest 
gradient 1 in 60. The current is supplied from a power station at 
Niios, about 4 mile from Borensberg, while the system used is to 
be single-phase alternating current at a pressure of 10,000 volts— 
i.e., the same as that employed on the main lines. The motor cars 
are fitted with two 18 horse-power motors ; the. maximum weight 
of the train is 35 tons, at which a speed of 20 miles an hour can 
be reached, while with a weight of 25 tons the maximum speed 
attainable is 28 miles per hour. The charge for power is £2 6s. 
per horse-power per year, and, taking as a basis seven trains a 
day in tack: direction, the annual cost of working is £600, 











NOTES AND MEMORANDA. 


THe imports of machinery into Japan in 1907 
amounted to £2,827,600, and thus easily constituted a record, 
being £941,800, or 49 per cent. mo-e than in 1906, and £1,490,800, 
or 112 per cent. in excess of the average for the preceding five 
years. Of this large total it is gratifying to note that the United 
Kingdom supplied more than 52 per cent., which is the same pro- 
portion as she sent in 1906, 





TuHE rainfall in New York City during May amounted 
to 9.lin., the greatest for that month during any of the thirty- 
eight years that the Weather Bureau has maintained a station in 
the city. On May 7th and 8th there was a rainfall of 4.16in., the 
greatest for any twenty-four-hour period during any May since 
the rec .rds began. The greatest rainfall on record for twenty- 
four hours in the city was on October 8th and 9th, 1903, amount- 
ing to 9.4in.; the next record for the same period was 6.17in. on 
September 23rd, 1882, and- the third record was 4.86in. on Sep- 
tember 18th and 19tb, 1894. 


A 4030 HorsE-POWER steam engine of the double hori- 
zontal type at the central electric generating station at Brussels, 
Belgium, has shown a consumption of 9.6 lo, of steam per indi- 
cated horse-power hour with loadings from half to full load. The 
engine, which was built by the Van Den Kerchove Engine Com- 
pany, of Ghent, has valves of the piston type, vertically arranged 
an operated from a lay shaft, and has 344in. and 60in. by 60in. 
cylinders. The ratio of areas of high-pressure to low-pressure 
cylinders is 1 to 2.97 ; the speed, 83 revolutions per minute ; and 
the piston speed, 828ft. per minute. 


Tue report of the Bureau of Navigation of the De- 
partment of Commerce and Labour shows that during the month 
of April there were constructed in the United States 114 steam 
and sailing vessels, aggregating 63,176 gross tons. Eight of these 
vessels, of which five were built on the Great Lakes, account for 
46,152 tons, or 73 per cent. of the total. The five were 
built on the Great Lakes, including the three largest, while 
two were built on the Delaware River, and one at San Francisco. 
In the total list the steel steamers account for sixteen ves:els of 
52,217 gross tons, or an average of 3264. For May the figures 
were 116 vessels and 51,401 tons, of which ten steel steamers 
accounted for 43,952 tons. 


More than 17,000,0001b. of metallic aluminium were 
consumed in the U.S.A during last year, according to Mr. W. C. 
Phalen, of the United States Geological Survey, whose statistical 
report on the production of aluminium and bauxite has just been 
published by the Survey as an advance chapter of ‘‘ Mineral Re- 
sources of the United States, 1997.” Tis is an increrse of 
2.3.1,0001b over the consumption in 1906, which amounted to 
14,910,000 lb. The great increase in domestic use predicted in 
the early part of 1907 wis not revlised, and the failure of the 
predictions is attributed by Mr. Phalen, in large part at least, to 
the falling off in demand toward the close of the year as a result 
of general busine+s depressiou. 


AN interesting paper on the subjecs of “ Electrical 
Porcelain” was recently read before the Birmingham Electric Club 
by Mr. H. W. Brady. Particulars were given of the origin of the 
clays and other ingredients that go to the making of a first-class 
porcelain insulating material capable of withstanding high elec- 
trical pressure. The superiority of English over German insu- 
lators was pointed out, and particulars were given of high- 
tension tests applied to the former up to 900,000 volts. The 
lecturer also dwelt upon the difficulty of producing porcelain in 
complicated shapes of exact size owing to the shrinkage under 
firing at a sufficiently high temperature to secure vitrification, not 
only of the surface, but throughout the substance. 


At a recens meeting of the Society of Chemical 
Industry Dr. C. A. Keane and Dr. H. Burrows described their 
experiments with the Autolysator, an apparatus for the auto- 
matic estimation of carbon dioxide, devised by Strache, Johoda, 
and Cenzkin, which differs from all other forms of automatic 
analysers in giving a continuous, instead of an intermittent, 
record of the carbon dioxide content of the furnace and other 
gas examined. The gases were drawn continuously through 
reservoirs containing soda lime, and the diminution in pressure 
caused by the absorption of the carbon dioxide was recorded at 
any instant by specially constructed differential manometers. The 
results showed that the records agree within 03 per cent. with 
those obtained by ordinary methods. 


Tue Board of Trade report upon the conditions and 
prospects of British trade in Newfoundland says edge tools are 
almost entirely American, largely on the ground of better packing 
and also because of difference in design and weight. Axes are 
almost entirely American, on the ground of cheapness. Planes, 
again, are American. No doubt the British make is of superior 
quality, but it is the American that fills the market, and this 
appears to be an instance of loss of trade due to refusal of 
British makers to supply the article demanded. Certain kinds of 
locks and hinges are entirely American, mainly on the ground of 
price, but also on the ground of packing. Files are almost 
wholly American. American chain is oust ng the British article 
chiefly on the ground of price, quality being about equal. This, 
the report says, appears to be due to the successful result of 
properly equipped and organised factories as against the system 
of the Black Country. 


Tue following is a recently patented process for the 
electrolytic treatment of electrodes of magnetic metals - nickel, 
iron, cobalt—for use in alkaline accumulators. The plates are 
electrolytically coated with a layer of hydrate by using them as 
anodes in an electrolyte absorbed in a porous substance, such as 
calcium hydrate, or gelatinised by means of, say, starch. For 
example, a nickel plate, coated at its edges with an insulating 
material, such as shellac or paraffin, is placed in an iron vessel 
which contains a stiff dough of calcium hydrate and potash solu- 
tion, to which a httle ammonia is preferably added ; the plate 
forms the anode and the vessel the cathode. After electrolysis, 
the plate is covered with a black layer of hydrate, while the plate 
itself has become closely perforated. Instead of ammonia, organic 
bodies, such as sugar, may be added to the electrolyte. Two or 
more plates thus obtained may be united to form one electrode ; 
or wire nets, &c., may be oe similarly. Such electrodes 
may be employed with suitable negative electrodes —for instance, 
of cadmium or iron or their active oxides. 


Accorp1ne to Mr. Frank S. Hannah, the United States 
Consul at Magdeburg, it was stated in a recent issue of a 
German technical paper that the use of steel bands to take the 
place of leather belting for the transmission of power has Leen 
roved practicable, after repeated tests, by a firm in Charlotten- 
se The following points of superiority are claimed for this 
new method : - On account of its solidity a much narrower band 
can be used, one-sixth of the width of the usual leather band 
being sufficient. As a result of this the steel band is not so 
heavy as the usual leather band, and, as it can be very tightly 
adjusted, the distance between the engine and the machine 
is not a matter of importance, as is the case with the leather 
belting, where the transmission of power is dependent upon the 
weight of the hanging belt. Careful and repeated experi- 
ments have shown that the entire loss of power is very small, 
and, as far as can be ascertained, will not exceed 1 per cent. 
Further, owing to the lightness of weight of the steel belting, it 
it is claimed, the influence of the centrifugal force is not so great 
and allows of a much increased velocity. 














MISCELLANEA. 


Asgestos is found in the island of Cyprus in the 
Mediterranean. A company organised in 1906 obtained a conces- 
sion in that island and began to open a mine early in 1907. It is 
reported that 1000 tons of asbestos were miried up to the end of 
the year. 


Buckie Town Council have resolved to prepare plans 
for an extension of Cluny Harbour, and have entrusted the work 
to Mr. W. T. Douglas, M. Inst. C.E., Westminster. The proposed 
work consists of an extension to the east, costing £30,000 to 
£40.000, and another extension to the west, estimated to cost 
£45,000 to £50,000. 


Accorp1InG to the Iron and Coal Trades Review, a 
French coal-mining cOncern—the Compagnie des Mines d’Ostri- 
court, of Oignies (Pas de Valais), with the object of extending the 
area from which labour for its mines can be drawn, has lately 
acquired a couple of 15 horse-power thirteen-seated single-deck 
motor omnibuses, for the conveyance of the miners to and from 
their ho aes. 


Fot.Low1nG the intimation that the placing of the con- 
tracts for the construction of the naval base at Rosyth is to be 
delayed, orders have been received from the Admiralty to proceed 
no further with the sinking of the steel caisson. It is over 
eighteen months since the work of sinking the caisson was begun, 
and by its means the nature of the sea bottom has been proved to 
a depth of 105ft., rock being found at 100ft. 


Tue Radiotelegraphic Convention having been signed 
by the British Government, the Great Eastern Railway Company 
decided te fit its steamers with a,system of wireless telegraphy, 
and two of the boats on the Hook of Holland service, the turbine 
steamer Copenhagen and the twin-screw Dresden, have been 
equipped, which wi 1 enable the public to send telegrams from on 
board these boats. The other vessels on the Hook service are also 
being fitted for wireless telegraphy, and will be available to the 
public shortly. 


On July 6th M. Bleriot and Mr. Farman competed at 
Issy-les-Moulineaux, under the auspices of the Aéro Club, for a 
prize of 10,000f., known as the quarter of an hour prize, offered to 
the first aéroplane to remain in the air for a quarter of an hour. 
M. Bleriot started at six o’clock, and succeeded in effecting a flight 
of 10 min. 23 sec. without touching the ground. At. 7.40 p.m. 
Mr. Farman made a flight with his apparatus, which lasted 
20 min. 20 sec. according to official timing, and thus won the prize. 
He covered about 11 miles. 


Wuart is claimed to be the tallest chimney in the 
world is now uader construction at the Great Fall+, Montana, 
smelter of the Amalgamated Copper Company. This stack has a 
foundation 74ft. in diameter, and will rise to a heignt «-f 506ft., 
with a 51ft. diameter top. Its pusitiun is on « bluff o erlooking 
the Missouri River, and connection with the furnaces will be 
made bya flue, 20. hizh, 48ft. wide, and 1800ft. long. The 
tallest chimney hith rto built is that of the Halsbrucker Hiitte, 
near Freiberg, Germany, 46uft. in height. 


Tue Government of Madras have sanctioned an esti- 
mate amounting to Rs. 3,11,790 for the water supply of Bezwada. 
The Government bears half the cost, Rs. 1,55,895, from provincial 
funds, and advances to the municipality from the provincial loan 
aad advance account a sum of Rs. 1,25,000, repayment to be made 
in twenty years with interest at 4 per cent. The municipality 
meet the balance of the required amount from the balance at the 
credit of the municipality’s water and drainage fund. The work 
will now be pushed on as rapidly as possible. 





H.M. Commerciat Attaché at Yokohama reports that 
arrangements have been completed for wireless telegraphy at 
Choshi in Shimosa Province, tear Cape Inuboe, the most easterly 
pointin Japan, and that messages can be dispatched to vessels 
within 120 nautical miles of the station. The charges are treble 
the ordinary land rates, or double if the telegram does not pass 
over the land wires. It is intended to establish public wireless 
stations later at Shiwomisakiin Kishu, Osezaki on the Goto Islands, 
and on Tsunojima in Choshu. The steamerson which the appara- 
tus has been fitted are those of the Nippon Yuseh Kaisha and 
Toyo Kisen Kaisha, which sail to America. 


Tue First International Congress of Administrative 
Science, which will take place at Brussels in 1910, will possess 
considerable importance. The Belgian Government will invite 
the different countries to this Congress, which will coincide with 
the International Exhibition. The delegates of each nation will 
form between themselves, in accordance with their distinctive 
Governments, private and official committees. Al] desired in- 
formation can be obtained on applying to one of the secre- 
taries:—M. De Vuyst, Inspecteur Principal au Ministére de 
lAgriculture, 22, Avenue des Germains, Brussels; or M. 
Pyfferoen, Professor 4 l'Universite & YUniversite de Gand. 
Reports will be drawn up in English, German, and French. 


Tr is announced that the International Tubemakers’ 
Assoc‘ation, which was formed in December last to control prices 
and output in England, the United States, and Germany, has 
come to anend. It is understood that the German and American 
firms refused to continue the arrangement, and gave notice to 
withdraw. The British makers have notified the withdrawal of 
all discounts, which means that makers are now at liberty to 
arrange their own terms with regard to selling prices. _It is stated 
in Glasgow that the reason for the dissolution of the Association is 
that the Scotch companies were cutting rates To this the 
Americans take exception, with the result that the Association has 
been dissolved. We cannot obtain any confirmation ofthe report, 
but it is generally believed to be substantially correct. 


Tue ten new torpedo boat destroyers are to be 
equipped for burning oil only. They will bs fitted with tarbine 
machinery, with the expectation that the speed will Le at least 
30 knots, which, it is believed, may be easily attained and main- 
tained with the new characteristics ot fuel and motive-power. It 
had not yet been ascertained what will be the radius of a destroyer 
so equipped, but it has been estimated by the experts that a boat 
using oil instead of coal will have a radius of one and a-half times 
that of a similar ship burning coal. A most important question 
in this connection is that of the type of oil burner. It has been 
practically decided, as a result of the investigations of the bureau 
of steam engineering, that no burner which requires steam or 
compressed air for atomisation of the fuel will be permitted. 
This means that the oil will be put under pressure and heated 
prior to passing through the burners. This is the system which 
has been adopted in the British service. 


A report from St. Petersburg, dated Sunday, June 
5th, says the Committee, composed of six members of the Council 
of the Empire and six Deputies of the Duma, which has been 
endeavouring to reach an agreement regarding the proposal to vote 
11} million roubles for the construction of battleships, has failed 
in its object. The proposal was originally rejected by the Duma 
and adopted by the Council of the Empire, and the representatives 
of the two Houses on the Committee adhered to their previously 
expressed views. Negotiations between the two Houses having 
failed, paragraph 13 of the Budget law comes into force, which 
provides that in such cases as the present, the Budget fer the pre- 
ceding year remains effective, and in that funds were placed at the 
disposal of the Government for the building of warships. The 
Minister of Finance on June 27th stated in the Council of the 
Empire that the Government would apply paragraph 13 should 
the necessity arise, 
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“THE ENGINEER” DIRECTORY. 
A new edition of the above Directory has been printed, contain ing 
an abridged index, to the principal articles which appeared in 
the Editorial columns during the year 1907, and a classified list 
of advertisers, with a list of foreign technical terms. The Publisher 
well be happy to Sorward a copy on request, post Sree, to any sub- 
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seviher either at home or abroac , who has not already received one, 
ov to anyone interested in the purchase of machinery. 
CONTENTS. 





? Tue Enoinger, 10th July, 1908. 
PROGRESS AT PANAMA. No. IL. (Ilustrated.) “ 
Cement Works at IRTHLINGROROVGH. (Ilustrated.) We ke es 
PROGRESS OF WARSHIPS AND MACHINERY UNDER CONSTRUCTION 1 


PAGE 
eee 


N 





MANNE een as Le eibGe, ae eee hte Loe. at as 32 
Tir Roya, Eowarp Dock at Avoxmouti. No. IL. (Illustrated. ) 33 
THE TRAINING OF ENGINEERING APPRENTICES. No. IX... ... .. 35 
CLYDE SHIPBUILDING FOR THE HALF-YEAR .. .. 2... 35 
Royal AGRICULTURAL Society's Siow. No. II. (tlhustrated.) % 
SAPERIMDUEAR TARE ccs Gc uk ke och. Gur cn, Sbee be 37 
AN EARLY QUALITATIVE ANALYSIS .. .. .) .. 0... a. 37 
Tue Franco-British Exuierrion. No. VIII. (Illustrated.) .. 38 
Rainway Matrers—NOorTes AND MEMORANDA—MISCELLANEA .. 39 
LEADING ArTICLES—The Port of Bristol... .. .. ee ee 
American Railway Management—The Grand Prix Motor Car Race— 
_ Industrial Arbitration in New Zealand de ogy be # Ne 42 
Two Boiler Explosions SE ener § 43 
Quer eo re 43 
Dockyarp Nores PRP Rae eae Cee 43 
Tuk Lentz Compounn Ex@ixe. (Ilustrated.) 44 
YORKSIIR# STEAM COAL TRADE.. .. 2. 2... %5 
SPEED TRIALS OF THR LUSITANIA. (1llustrated.). . %6 
Lerrers To THR EDITOR .. .. -. .. .. 48 
THE AMERICAN NAVY .. .. .. Aes Sis Cog eke oie bit rdsh aaa CMe 
Lerrers FROM THE PRovinces—The Iron, Coal, and General Trades of 
Birmingham, Wolverhampton, and other Districts—Notes from 
xs Lancashire Weer Oey epred wags chy haw ed sano tne . 
Sheffield District—North of England—Notes from Scotland 51 
ales and adjoining Counties .. .. .. 2. 0... sn 52 
Notes PROM GERMANY .. .. .. 2... 52 
Benton aL, AND BUSINESS ANNOUNCEMENTS .. .. 52 
mae PAaTRNT SPECIFICATIONS. (Illustrated.) .. .. 
RLECTRD AMRRICAN SPRCIFICATIONS. (Illustrated.) .. 54 





TO CORRESPONDENTS. 


pe Inorder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, intended 
‘or insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in or 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 
Da All letters intended for insertion in Tux Enainesr, or containing 
questions, should be accompanied by the name and address of the writer, 
not ily for publication, but as a proof of good faith. No notice 
whatever can ‘be taken of anonymous communications, 
De We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request to keep copies, 





REPLIES. 


J. G. D.—We hope to be in a position to give an article on the subject 
before the year is out. So much is being done that a competent engineer 
who goes out on “ spec.” has a good chance of finding a billet. 

A. J.—Youw might apply to Dobson and Barlow, Limited, of Bolton; 
Fawcett, Preston, and Co., Limited, Liverpool; E. Mills and Son, Aspley 
Ironworks, Huddersfield ; and Platt Bros. and Co., Limited, of Hartford 
Works, Oldham. 

T. D. P.—Your best plan will be to consult a good library, as we doubt if the 
data you want are to be found in any single volume. The Patent-office 

Library, Southampton-buildings, Chancery-lane, is open to the publiz. 

See first Ganot’s Physics and then D. K. Clark’s Manual, and 

books on Chemistry and Physivs, those by Butterfield and Leeds, and 

Watt’s Dictionary of Chemistry. The area of a safety valve, which is 

practically what you want, is not a very easily calculable thing, as it 

depe:ds on many factors. In steam boilers, for example, a rule-of- 
thumb is used ia which a factor is the grate area, In your case, having 
nothing of the kind, you would have to assume some maximum 
temperature and find the corresponding vapour pressure fer the volatile 
liquids ) ou meution. 
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The Port of Bristol. 


ALMOST exactly a century ago the citizens of 
Bristol celebrated an event which, in many respects, 
forms a parallel to the ceremony which was per- 
formed yesterday by his Majesty the King. Early 
in 1809 works were completed and thrown open to 
shipping which at that time constituted as great an 
improvement on the conditions that existed pre- 
viously as is exhibited by the new Royal Edward 
Dock in comparison with the older docks adjoining 
it and in the river Avon. A century ago it was 
considered that to make provision for the accom- 
modation of vessels up to a maximum length of 
190ft. was ample. To-day an entrance lock 
875ft. in length and 100ft. in width is not 
deemed too large for the needs of the port in the 
present and the near future. So rapid have been 
the strides in the direction of increased dimensions 
of shipping during the last decade that, even after 
the Avonmouth Dock extension scheme received 
the sanction of Parliament in 1901, the City 
Council determined to increase the width of the 
entrance lock from 85ft.; as was originally provided 
for, to 100ft., as it now is. There can be little 
doubt that this modification in the original plans is 
fully justified. 

The upper portion of the Bristol Channel possesses 
a physical characteristic which gives to all dock and 
harbour works, eastward of a line drawn from some- 
where near Lundy Island on the south to the Carmar- 
thenshire shore on the north, important advantages, 
and, at the same time, disadvantages which are not 
met with to anything like the same extent in most 
other parts of the world. The great tidal rise in the 
Bristol Channel, which reaches a maximum of 42ft. 
at ordinary spring tides at Avonmouth, renders it 
impracticable to construct open harbours or basins 
having deep water within them at low water. The 
only port in the Bristol Channel which at present 
makes any pretence to provide an entrance for 
shipping at low water spring tides is Barry. There 
the Lady Windsor Lock, which is the low-water 
entrance, has a depth over the entrance sill of 
13f6. 7in. at low water of spring tides and 21ft. Sin. 
at low water of neap tides. As a matter of fact, 
the figures we have just quoted are increased by 
3ft. at the centre of the sill. This lock is; how- 
ever, only 647ft. long and 65ft. wide. At high 
water the basin entrance, 80ft. in widsh, may be 
used. At Cardiff the Queen Alexandra Dock, opened 
by H.M. the King last year, has an entrance lock 
850ft. long, 90ft. wide, and 5ft. 6in. deep over the 
sill at low water of ordinary spring tides. At neap 
low water the depth is 15ft. 6in. At Swansea the 
King’s Doek, which will not be opened until the 
latter part of next year, at earliest, has an entrance 
lock 875ft. long and 90ft. wide, with 12ft. on the 
sill at low water of ordinary springs and about 19ft. 
at low water of neap tides. Newport is con- 
structing a dock, to be opened in a year’s time, which 
will have an entrance larger than any in the Bristol 
Channel, the lock being 1000ft. by 100ft., with a 
depth of 7ft. at low water springs and 16ft. at low 
water neaps. To have constructed any of these 


locks being used by large vessels at low water of 
spring tides would have enhanced the cost out. of 
all proportion to the advantage gained. The new 
lock at Avonmouth has 24ft. over the sill at half 
tide, and that is probably sufficient provision for 
ordinary requirements for many years to come. 
At low water of ordinary spring tides the depth on 
the sill is 4ft., at low water neap tides 12ft., and 
at high water springs 46ft. In considering this 
subject, it must not be forgotten that all the large 
and important Bristol Channel ports—Barry, 
Avonmouth, Cardiff, Newport, and Swansea—have 
excellent and protected roadsteads close alongside 
the entrance to the docks. Kingroad, the sheltered 
anchorage which extends up to the new entrance to 
the Royal Edward Dock, has a depth of from 
six to eight fathoms at low water. 

In the description of the new works at Avon- 
mouth which appeared in our last issue, and is con- 
tinued to-day, we have traced the history of the 
port of Bristol and referred to the growth of trade 
which has rendered the construction of the new 
works imperative. For centuries Bristol held the 
position of the second port of the kingdom; the 
city was next to London in size and in the import- 
ance of her trade when Liverpool barely existed as 
a port for shipping. Even in the early part of the 
nineteenth century Bristol ranked high among the 
ports of Europe, and from the banks of the Avon 
was launched the first steamship to make regular 
voyages across the Atlantic, the Great Western, 
followed later by the equally famous ship the Great 
Britain. The abolition of slavery in the West 
Indies, and the consequent decrease in the sugar 
trade between the Islands and Bristol, marked the 
commencement of the rapid decline of the port. 
The citizens of Bristol failed to develop new trade, 
and to adapt their accommodation to the increasing 
demands of ocean shipping. For nearly half a 
century the city discussed one and another scheme 
for the betterment of the port, but little was done, 
and Bristol fell lower and lower in the list of the 
large ports of the kingdom. In recent years many 
schemes for improvement were proposed, notably, 
the dockisation of the river Avon, then the con- 
struction of large docks at Bristol itself with the 
improvement of the river channel, and, later, 
alternative schemes for large docks at Portishead 
and Avonmouth. The late Sir Benjamin Baker 
and Sir John Wolfe-Barry, who were called in to 
advise the Corporation, practically vetoed the two 
first-named proposals; and the choice lay between 
Portishead and Avonmouth at the mouth of the 
river. Portishead has natural advantages, including 
deep water close to the shore, but it is situated on 
the wrong side of the river for convenient and 
quick railway communication with the metropolis 
and the Midlands. There can be no doubt that 
the city authorities were right in accepting the 
advice of their consulting engineers to build at 
Avonmouth, even though that course entailed 
increased expenditure. Avonmouth is now within 
a few minutes’ run by rail from Bristol, and London 
and the Midlands can be reached within two hours 
from the docks. The port is connected with 
Birmingham and the great manufacturing district 
of the Midlands by two competing lines of railway, 
the Midland and the Great Western, and is nearer 
to Birmingham than any other large seaport in the 
kingdom. 

It is in the development of the trade with the 
Midlands that the Bristol Docks Committee hope 
to find a return for the large outlay involved by 
the construction of the new dock. Owing to the 
intricacies of the City Corporation accounts, it is 
difficult to arrive at a correct estimate of the 
annual cost of the dock property to the citizens. 
The capital expenditure on the old docks at Bristol, 
Avonmouth, and Portishead up to the present time 
is about £3,313,000, and the net annual deficit on 
the working of the old property, which has to be 
met out of the rates, is between £60,000 and 
£70,000. The construction of the new Royal 
Edward Dock will, when completed, have cost the 
city something over three millions sterling, and, to 
put it at the lowest estimate, there must be an 
increase in the annual deficit for many years to 
come of over £100,000. A penny rate at Bristol 
brings in under £7000, so that the citizens will 
have to find a rate of somewhere about 2s. in the 
pound, probably more, in returnfor the benefits they 
derive from the dock undertaking. Whether the 
huge expenditure will be justified by results remains 
to- be seen. 

The step Bristol has taken is a bold one, butit is 
a bid for great things, and there can be little doubt 
that the indirect advantages derived by the-eitizens 
from the expenditure, if the undertaking is managed 
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But Bristol is the one considerable port in this 
country directly controlled by a municipality, and its 
history in the past, since it came under municipal 
control, is not altogether an argument in favour of 
the municipalisation of dock undertakings. It is to 
be hoped that the future will justify the enterprise 
which yesterday was inaugurated with so much 
enthusiasm. 


American Railway Management. 


A RECENT issue of the Engineering News contains 
a very suggestive article concerning American rail- 
Way management. Our contemporary hits hard, 
but we think fairly and with judgment. In the 
present case its criticisms have taken the form of 
narratives. It is not necessary to accept these as 
literally true. They answer their purpose perhaps 
even better if they are regarded ‘as parables—stories 
of the might-have-beens. Our contemporary’s 
object seems to be to prove that those in authority 
on railways are too much pressed for time to 
examine new inventions or proposals which might 
lead to improvements in the working of railways 
under their control. Furthermore, “the railway 
executive officer knows that every change in existing 
apparatus or methods means necessarily a great 
amount of labour in educating the entire staff to 
the change. Very properly, therefore, he must be 
convinced that a change will be absolutely beneficial 
before he will act.”” The result seems to be that no 
improvements are made, and the working of 
American railways is consequently, to say the least, 
not what it should be. Our contemporary is on 
the spot, and ought to know the facts and under- 
stand their bearing and inter-relations better than 
any one at this side of the Atlantic; and yet it 
seems to be possible that the very nearness of view 
may reduce the field of vision, and shut out things 
which we at a greater distance can see and appre- 
ciate at something like their true value. 

Our contemporary has, we think, in this way 
overlooked a very important consideration. It is 
true that it incidentally mentions responsibility, 
but it has not attached anything like its true im- 
portance to it. It really lies at the root of all 
conservatism on railways. Take a traffic manager. 
He has worked on a given system for years. 
If anything goes wrong he can always plead 


precedent in his defence. He has done as he has 


always done—as all traffic managers do. The 
fault, if there be a fault, is not in the man, but in 
the system. If there is a collision, and lives are lost, 
his conscience absolves him. He has his answer 
for his directors and the public. If, however, he 
had introduced some innovation making for 
economy and efficiency, he would have gone outside 
the ordinary course. He would not have played 
the game. There would be no longer the roof of 
precedent under which to take shelter. It is, we 
think, expecting too much of human nature to 
accuse this man of neglecting the interests of his 
railway. So far as can be seen, he has nothing 
whatever to gain by making a change, and the 
chance of losing much. What is true of the traffic 


manager or any other official is true of the whole- 


body of men, from the highest to the lowest, work- 
ing a railway. It is only when the ruling con- 
ditions enforce change that it is made, and then 
the conditions introduce a new and important 
element of justification. Thus, for example, a cer- 
tain type of permanent way has done good service 
for years. It is true that it is not certainly the best, 
but it answers its purpose, and if it gives way and 
an accident occurs precedent can always be alleged 
in defence of the company. But heavier rolling 
stock is rendered necessary by the development of 
business. Improvements in permanent way are 
forced upon the officials, and changes are intro- 
duced. Here the sense of responsibility is lost 
under the oppression of necessity, and changes are 
iwnade ‘without tremors. The Engineering News 
indirectly stands up for the inventor, and is quite 
right in doing so; but a word must be said for the 
railway official. If the inventor were to change 
places with him the policy of both would change. 
Indeed, cases are not unknown in which the in- 
ventor was himself a railway man in authority, and 
yet he has shrunk from introducing his own methods 
and schemes simply because he feared the responsi- 
bility incurred by departing from precedent. Our 
contemporary does not hesitate to say that the 
reluctance of a certain percentage of railway officials 
to trying novelties can be overcome by “ graft ”— 
that is to say, by bribery. This is an aspect of the 
subject which we are not called upon to discuss. 
We do not want our faith in the honour of the 
gentlemen who control the railways of the United 
States to be shaken; but the statement is of interest 





in another way. Aman who will refuse to increase 
his responsibilities and his work when he has neither 
honour nor profit to gain, may very readily enlarge 
his views if he has in prospect legitimately both or 
either. This means that railway companies might 
find it excellent policy to provide a stimulus to 
movement and progress which is now lacking. 
Our contemporary quotes in this connection the 
utterance of the head of a great engineering school, 
who, when he was asked about the department of 
railway engineering, replied that they had none, as 
he did not consider it just to the graduates to 
encourage them to take up a line of engineering 
work in which neither the salaries paid to honest 
and efficient men nor the chances of eventual pro- 
motion were such as should attract a man of 
ambition and ability. “The railways do not offer 
enough either in the way of present salary or future 
prospects,” said he, “to justify us in fitting our 
graduates for railway work.”’ 

After all allowances have been made on the lines 
we have indicated there is still room for improve- 
ments, in carrying out which no new responsibility 
peed be incurred. Many proposed innovations 
would not be needed, if only the full use was made 
of those now in existence. Various improvements 
are proposed in permanent way, for example. They 
are put forward to get over difficulties which need 
not. be encountered at all. Thus “ splices ”—in 
other words fish-plates—are invented and patented, 
which would be quite unnecessary if rails were 
made of sound steel of the proper quality. Rails 
break, and the inventor comes forward and insists 
on the adoption of a new section, oblivious of the 
fact that the rails do not break because the section 
is wrong, but because they had been badly rolled 
from incompetent steel. One half the truth, at all 
events, is that it is quite time enough to think of 
novelties on American railways when the most has 
been made of what already exists. 

In dealing with the railway question, not only in 
the United States but in all countries, the national 
character must be kept in mind. The American 
railway man, from the highest to the lowest, appears 
to pride himself on being a dare-devil, happy-go- 
lucky individual, accepting risks with the courage 
of a Nelson, and a recklessness born of an unselfish 
disregard of the lives of others as well as his own. 
The stolid British mind does not appreciate railway 
management carried on in this way. But it is not 
perhaps quite fair to censure men who are no doubt 
thinking and acting as they have been taught to do 
from their youth up even till now. 


The Grand Prix Motor Car Race. 


WHATEVER value racing may have in bringing 
out the qualities of cars there is no doubt that it 
is of considerable importance from the point of 
view of international trade, in the sense that it 
tends to give an enormous prestige to the countries 
whose vehicles figure prominently in big events. It 
is possible that this importance may be a little 
exaggerated, and that where the element of luck 
enters so largely in the race it can ‘hardly be 
accepted as an absolute test of superiority, but it 
necessarily follows that the cars which finish first 
in the Grand Prix must be amongst the best, 
although others which fail to finish through acci- 
dents may be equally as good. This year, however, 
it may fairly be said that the cars which performed 
the most satisfactorily in the Grand Prix are the 
best at the present moment. This is an admission 
which the French will naturally not make, and they 
are finding plenty of excuses for a defeat that is 
nothing less than a disaster. It is a disaster 
because for more than a year past the automobile 
industry in France has been going from bad to 
worse, and the only hope for the future lay in 
recovering the foreign trade by proving the supe- 
riority of French cars over all others. 

The Grand Prix meant everything to the French 
industry. A victory would have revived the flag- 
ging confidence of the trade, and shown to the 
world that the cars fully sustained their old reputa- 
tion; but the crushing defeat sustained by the 
French vehicles, when only one succeeded in get- 
ing into the first seven places, all the others being 
taken by German cars, only makes the situation far 
worse than it was before. There is no doubt some- 
thing in the excuse put forward by the French that 
they were handicapped by tire troubles. There is 
no doubt that the French drivers had to change 
tires far more frequently than the German, most 
of them being obliged to change all four tires on 
each round. They say that the new type of 
removable rim employed was very unsatisfactory, 
and caused a buckling of the wheel rims to 
which they were attached. On the other hand, 
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most of the German cars used:identically the same 
tire and removable rim, and the only explanation 
for their comparative immunity from accidents jg 
that the tires were more inflated, whereby they 
bound the removable rim more tightly on the wheel 
rim; and it is also probable that there was less load 
on the back tires than was the case with the French 
vehicles. While our trans-Channel friends are trying 
to lay the burden of their defeat upon the deficiencies 
of the removable rim and pneumatic tire, it may 
strongly be suspected that the real cause of the 
disaster is to be found in the engines. Last year 
the engines were limited to cylinder capacity, but 
on the present occasion they were restricted to 
bore—this being a maximum of 155 mm. for a four- 
cylinder engine. Thus an entirely new problem 
was opened up, and was dealt with in different 
ways by the French and foreign makers. The 
majority of the French manufacturers have always 
been partisans of the short stroke high-s)eed 
engine. At one time the square motor was general, 
and then, with an increase of bore, the stroke 
diminished. With a limitation of bore under the new 
regulations they aimed at giving high compressions 
and high piston speeds, although there were a few 
exceptions, notably Bayard-Clement, which employed 
a stroke of 185mm. The Germans adopt a stroke 
of 170 mm., while most of the French and Italians 
have 160mm. and less. It was the misfortune of 
the French that they designed entirely new engines 
for the Grand Prix race, without having the oppor- 
tunity’ of thoroughly testing them; while the 
Germans were wise in modifying and adapting 
their old types to the new conditions of things. 
Certainly, the regularity of the German cars was 
remarkable. Some of the French cars travelled 
very fast at times; but the engines overheated, and 
the consumption of petrol was enormous. The 
Italian cars met with all sorts of mechanical 
troubles, and for the first time in the history of 
racing, all three Fiats dropped out through a 
broken crank shaft and other causes. 

The Grand Prix proved such an absolute victory 
for the German industry, that it is bound to have 
a considerable influence upon the future of interna- 
tional trade. It may also be taken for granted that 
it will favour the long stroke engine, since the 
fact of all the first seven cars having engines 
of this type must be something more than a 
coincidence. The only French car to show up 
prominently in the race was the Bayard-Clement, 
which had the longest stroke of any in the race. 
The Mercédés, driven by Lautenschlager, won the 
race by covering the full distance of 478 miles in 
6 h. 55in., which works out at an average of about 
69+ milesan hour. This average is about 14 miles 
less than that attained by Nazzaro on his Fiat car 
over the same course last year; but while cars 
under the new regulations limiting the engine bore 
may logically be expected to be slower, it should be 
remarked that the Dieppe circuit was in a much 
worse condition than last year. 


Industrial Arbitration in New Zealand. 


IN a recent issue we had occasion to deal with a 
speech delivered by Dr. Findlay, the Attorney- 
General and Minister of Internal Affairs in New 
Zealand. He discussed the working of the Arbi- 
tration Act in industrial disputes, and endeavoured to 
show that the measure was working advantageously 
to the working classes inthe Colony. We ventured 
to express the view that Dr. Findlay was arguing 
against his own convictions and against the weight 
of evidence. Subsequent events tend to show that 
our assumption was justified. According to a 
telegram which appeared in the Times of July 6th, 
the Trades Council have recently issued a manifesto 
to the works. In this manifesto they assert 
that “the Act is only an expedient, and abso- 
lutely unavailing as a final means of securing 
to the workers a fair share of the products 
of their labour. This,” it is declared, “can 
only be accomplished by the gradual socialisation 
of all industries.” Socialism, then, is to be the 
universal panacea ; industrial arbitration is only a 
palliative! It is also stated in the manifesto that 
“During the period of twelve years ending 1906 the 
wages of workers not affected by the Act increased 
29.3 per cent., while the wages of workers.affected 
by the Act increased only 19.7 per cent. The 
Council therefore contends that up to the present 
the Act has been of more advantage to the employers 
than to the workers, and declares itself unable to 
see how the present system of conciliation and 
arbitration will tend to any appreciable degree to 
the general uplifting of the wage-earning class. 
Under the original Act the workers could strike if 
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the award were unsatisfactory, a fact, which 
materially influenced the Court in framing the 
award. But since 1903, when the Act was amended, 
the right to strike being withdrawn, the workers 
have met with little else but reverses in the 
Arbitration Court. Hence the number of strikes. 
The Council points out that 98 per cent. of the 
strikes quoted by Dr. Findlay have occurred since 
1903.” The failure of the Act, the manifesto con- 
cludes, is due to the employers designedly ignoring 
the Conciliation Boards and relying on the Court. 
The workers want the Act as originally conceived, 
but wish to have greater powers placed in the 
hands of the Conciliation Boards, which have 
given satisfaction to the workers. On the top of 
this manifesto comes the Industrial Conciliation 
and Arbitration Act Amendment Bill, which was 
introduced in the House of Representatives at Wel- 
lington on Wednesday last. This Act proposes to 
make strikes and lock-outs illegal, and imposes fines 
upon those who are parties to them, whilst it repeals 
the 1905 amendment which rendered strikers liable 
to imprisonment. An important clause is directed 
against Trades Unions, which, if they are convicted 
of aiding, inciting, or instigating a strike, are liable 
to have their registration suspended for a maximum 
of three years. Finally, the Conciliation Boards 
are to be abolished and a new Council, consisting of 
a magistrate and two assessors, is to settle disputes. 

A declaration like this manifesto, coming from a 
body which has tried the expedient of conciliation in 
trade disputes, and found it wanting, ought to have 
some effect in this country. Representatives 
of labour in England are only too ready to argue 
that State interference can solve all the questions 
at issue between capital and labour. The principle 
of Workmen’s Compensation, the Fair Wages 
Clause, the Eight Hours Day, the Prevention of 
Sweating, the Trades Disputes Act, the State Pro- 
vision of Work for the Unemployed—these are 
among the nostrums which are to cure industrial 
disease. Yet one has only to run an attentive eye 
over the list of remedies to realise that the 
employer has an “ antidote”’ to allof them. Were 
compulsory arbitration made a plank in the platform 
of the Labour Party in this country the employers 
would soon find means to loosen it. An employer 
may invest his capital where he likes, may employ 
whom he likes, may dismiss whom he likes; and 
although an individual may feel pressure from a 
trade union, employers can join together to protect 
themselves, and the coercive force of labour com- 
binations is not then so marked. What Court in 
this country could have decreed that the employers 
recently involved in the strike on Tyneside should 
continue to employ the men upon the old terms ? 
Some Court might have made the order, but how 
could it have been enforced? What Act of Parlia- 
ment could attain this object ? Even the Labour 
Party could not frame an Act which would coerce 
employers to give employment without doing 
violence to elementary justice. 


Two Boiler Explosions. 


THE Board of Trade has just issued reports on 
two boiler explosions which we wish might be read 
by all users of boilers, for taken together they may 
be regarded as typical of a very large number of 
accidents. One of the boilers was of the Cornish, 
the other of the Stirling type, and the evidence 
showed that as far as design and construction went 
no fault was to be found with either. The failures 
were brought about by the incapacity, ignorance, or 
carelessness of those in charge of them. In the 
first case the shell gave way where it rested on the 
brick seating, “ having become so wasted by external 
corrosion as to be unable to withstand any useful 
pressure.” It is unnecessary to say that such 
explosions are wholly without excuse. There is 
nothing mysterious or unaccountable about such 
failures, and they are so well known that any 
engineer of average intelligence or carefulness 
could easily prevent their occurrence. But as long 
as the care of inspection of boilers is left to men 
who do not appreciate the dangers, are ignorant 
of them, or negligent in the fulfilment of 
their duties, such accidents—if such certain 
failures can be called accidents—are bound 
to occur. We are glad to see that the Com- 
missioners spoke very clearly on the matter, and 
ordered comparatively large sums to be paid towards 
the cost of the inquiry. The second explosion is 
not of such a commonplace character, but it was 
equally avoidable. A tube choked and drew out of 


the bottom drum, with the usual results. The 
boiler was without any structural defects, and the 

accident ’’ was due entirely to the careless treat- 
ment it underwent. 


Those in charge of it knew 





perfectly well that it was working with an excep- 
tionally bad water. They had seen many tubes 
rejected because it was cheaper to withdraw them 
altogether than to remove the scale in them; they 
knew that the makers had been consulted on several 
occasions about the treatment of the water. There 
were numerous facts to enforce upon their minds 
the fact that scale and deposit occurred very often 
in the tubes over the furnace; and yet, with all 
this warning, they did not take proper precaution to 
see that the tubes were unobstructed. Indeed, the 
method they employed for cleaning them appears, 
according to the Commissioners, to have led to the 
failure. “ What probably happened wasthat thetubes 
. were considerably coated with scale, and when 
they were subjected to the process of washing out, 
which was the habitual method of cleaning adopted 
by the cleaners, some of the sludge and scale fell 
down the pipe and completely choked it.” Had the 
tubes been properly scaled, as recommended by a 
competent boiler smith, the failure would not have 
occurred. An interesting point about this explosion 
is the method adopted by the company with which 
it was insured to satisfy itself that the tubes were 
clean internally. The inspector merely looked up 
or down -the tube, as the case might be, as far as 
he could see. Now, we need not remind our 
readers that most of the tubes in a Stirling boiler 
are bent more or less sharply at their extremities. 
“It is perfectly obvious,” said the Commissioners, 
“that if you merely look up a bent tube, up which 
you can only see about a foot or eighteen inches, it 
practically amounts to no examination at all.” 
There is no suggestion that the insurance company 
was responsible in this case, and it may be urged 
with some justice that the condition at the ends of 
a tube indicate fairly the condition in the centre 
parts; but unless the inspection follows or is 
accompanied by the use of proper tube scalers, some 
better means of satisfying himself that the tubes 
are clean throughout their length might well be 
adopted by the inspector. 








OBITUARY. 


MICHAEL STEPHENS. 


News has just reached this country of the death of 
Mr. Michael Stephens, which took place at Rosebank, 
near Cape Town, on the 13th of lastmonth. Mr. Stephens, 
who was seventy-three years of age, commenced his career 
as a premium apprentice in the works of Sharp, Stewart 
and Co., which were at that time situated in Manchester. 
When he was out of his time he entered the service of 
the London and South-Western Railway, being employed 
under Mr. Beattie, the then superintendent of the line. 
Here he worked in the shops and drawing-office and 
afterwards filled the positions of fireman and acting 
driver in order to acquire experience in every branch of 
locomotive working. Later on he served in the capacity 
of inspector. 

In 1860 Mr. Stephens went out to the Cape to become 
works manager to the Cape Town and Wellington Rail- 
way Company. Shortly after his arrival, however, he 
was made locomotive superintendent, and held this 
position till 1873, when the railways were taken over by 
the Colonial Government. He was a strong advocate for 
the employment of a 3ft. 6in. gauge, instead of the ordi- 
nary standard 4ft. 84in., which was at that time used on 
the Cape lines. It may be added that, whether owing to 
his influence or not, the change to the smaller gauge was 
made— 3ft. 6in. being now the standard of the Cape 
Government Railways—and made in his time; and he 
designed and had built some 3ft. 6in. gauge locomotives 
which were in their day the most efficient engines for 
their size in existence. 

He was among the first railway engineers to use four- 
wheeled bogies on passenger rolling stock, running the 
first coach built on this plan in 1880, when the railway was 
opened to Beaufort West. It is said of the 3ft. 6in. gauge 
four-wheel bogie coaches made in this country from 
his designs that they exceeded in roominess the contem- 
porary passenger vehicles in general use upon the 4ft. 83in. 
gauge main lines in England. His success in designing 
goods wagons, to meet the growing requirements of 
traffic, was as great as it had been in connection with 
passenger coaches. So successful was he, in fact, in keep- 
ing down the weight, that in the later wagons designed 
and built under his supervision there is said to be practi- 
cally no scope for further reduction in dead weight, and 
their design has not been altered to any appreciable 
extent since he retired from active work, which took 
place in 1896. He was, in addition, strongly in favour of 
the use of the automatic brake, and before he resigned 
had the satisfaction of seeing it universally employed on 
the lines under his supervision. 

It will be interesting to quote from an obituary 
notice on Mr. Stephens which was communicated to the 
Cape Times, and which appeared in the issue of that 
journal of June 16th last, as showing the esteem in which 
he was held locally. ‘Mr. Stephens,” says our contem- 
porary, “‘ was too modest to speak of his own work, and 
was always readier to allow other people credit than to 
take it to himself; but the travelling public are vastly 
indebted to him for his unobtrusive share in railway 
improvements in this Colony, and he will long be remem- 
bered by the old hands in the Locomotive Department as 
the kindly, courteous gentleman he was, and by his 





brother officers in the Railway Department generally as 
an unselfishly zealous official and a good colleague.” 





JOHN BEST. 


Tue death took place on the 30th ult., at his home, 
Warriston House, Edinburgh, of Mr. John Best, the well- 
known contractor, who was associated with the carrying 
out of many important dock and railway undertakings in 
Scotland and elsewhere. Mr. Best, who was sixty-nine 
years of age, was a native of Kilmarnock, and as a youth 
served his apprenticeship to the joinering trade under his 
uncle, Mr, William Scott, after whose death he became 
responsible for the completion of certain outstanding 
works. During his career Mr. Best was responsible for 
contracts in connection with the Monkland Railway; 
the Broughton and Peebles branch railway; the first 
graving dock of the Clyde Trustees at Guvan; the 
Albert Dock, Edinburgh Dock, and Imperial Dock at 
Leith ; the Gouthwaithe reservoir for the Bradford Corpo- 
ration ; the Strone to Kyllachan Railway line ; the Baila- 
chulish line, including the foundations for the bridge over 
Loch Etive and the Creggan Bridge; the Blair Athol to 
Dalnaspidal line ; the pier at Newhaven ; a portion of 
the Water of Leith sewer; the railway for the Cork, 
Blackrock Package Railway Company; the Loch Erne 
drainage scheme in Ireland; and harbour work at Haul- 
bowline for the Admiralty. -At the time of his death 
works in the course of construction of which he had 
charge were a graving dock at West Hartlepool for the 
North-Eastern Railway Company; the Angram Reservoir 
for the Bradford Corporation; the Delph Reservoir for 
the Bolton Corporation, and the construction of new gates 
and locks for the old docks at Leith. For some years 
past Mr. Best was actively engaged in connection with 
the Talla Waterworks for the supply of Edinburgh’s 
water, and he lived to see the completion of the under- 
taking. About three years ago he was severely injured 
at Broughton through the collision of his motor car with 
a cart, and he had never completely recovered from the 
effects of the accident. ’ 








DOCKYARD NOTES. 


BOTH the Lord Nelsons are now effective units of the 
fleet. The. trials results, full power, eight hours of these 
two ships were—Lord Nelson, 17,445=18.9; Agamemnon, 
17.285 = 18.8. 





A YEAR ago there was a tendency to regard the Lord Nelsons 
as equal to, if not better, than the Dreadnought. Since then 
they have fallen in estimation, and the superiority of the 
Dreadnought design is no longer contested. The defect of 
the Lord Nelsons is that the mixed armament complicates 
fire control very considerably. 





ZOELLY turbines have been ordered for the German cruiser 
Ersatz-Schwalbe and the destroyer G 173. The other 
cruisers of the class to which the Ersatz-Schwalbe belongs have 
Parsons turbines, and this is the first instance of Zoelly 
turbines being fitted in a cruiser. 





THE two 1908 U.S.A. battleships will be named Utah and 
Florida. The existing Florida will be re-named—presuming 
that the experiments now being conducted leave enough of her 
to make it worth while. 





THE U.S. fleet collier Vestal has been launched at New 
York. Displacement 12,585 tons; coal capacity 6400 tons, 
plus 1576 tons for her own use. Speed 16 knots. It is doubtful 
whether she is fast enough for the purpose for which she is 
designed. While it is true that no fleet is likely to cruise at 
over 16 knots in time of war, fleets advancing or retreating 
are likely to do their utmost, and this can be put at 18 knots, 
Either, then, the fleet would be hampered by having to slow 
down for the fleet collier, or else the collier would drop astern 
and risk being captured by the enemy; and a haul of 6400 
tons of coal would be a magnificent one for any enemy. A 
16-knot fleet collier looks too much like making presents to 
theenemy. The ideal war collier will have a speed somewhere 
in the regions of 25 knots, because it is the swiftest cruisers 
that will most frequently require coal, and also want to get 
it anywhere and everywhere. 





THE high speeds being stated in the daily Press to have 
been achieved by the Invincible class should be received with a 
grain of salt. It is quite correct that 27 knots has been 
touched, but 25 knots is nearer the mark for any long per- 
formance. The ships so far have proved fully up to and a 
litt'e over their designed speed, and to be quite successful 
steamers. It is a pity, therefore, that exaggerated claims 
should be made. 





A SPECIAL wireless mast about 140ft. high has just been 
fitted to the French coast defénce ship Furieux. 





THE old Japanese cruisers Naniwa and Takachiho, which 
some years ago had their fighting tops lowered, are now 
altogether without these appointments, Specially high 
main masts have been fitted for wireless. ‘* Flying top- 
masts,’’ or top-gallants are being generally fitted in the 
Japanese fleet for wireless, as in ours. 





THE Japanese battleship Mikasa bas undergone considerable 
alterations in her mg during her refit, and her appearance is 
in consequence much altered. The new armament is the 
same as the old, except that all guns are now of -45 calibres 
instead of 40 calibres as of yore. 





THE Téméraire and Bellerophon have now got their lower 
tripods stepped, and both ships are making fair progress. 
These ships look extraordinarily small for their displacement 
—in striking contrast to the Lord Nelsons, which are enormous 
targets owing to their wealth of upperworks. 





THE lower fore military-top in the new French armoured 
cruisers Ernest Renan and Jules Michelet has been dispensed 
with, 
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THE LENTZ COMPOUND ENGINE. 


NOT long ago we directed attention to the influence of 
workmanship and materials on invention. It will, perhaps, 
be remembered that we showed that the inventor and designer 
of machinery could do things now which would have been 
impossible thirty or forty years ago. Indeed, some things 
have only become commercially practicable quite recently. 
We illustrate this week a compound steam engine which 
supplies an excellent example of what we intended to convey. 
The engine is the invention of Herr Lentz, who has patented 
many of the details. It is one of the most simple engines 
ever constructed ; but that simplicity entails as a necessity 
the finest workmanship. The engine has achieved a great 
success abroad. The first Lentz engine ever made took 
the first prize at the Como Exhibition in 1899, and the 
second engine took a first prize at the Paris Exhibition in 
1900 ; at the Milan Exhibition it took the first prize and a 
gold medal. Davey, Paxman and Co., Limited, have taken an 
exclusive licence from Herr Lentz for the English rights. 
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Fig. 1i—STUFFING BOX 


They have already put up a large engine at the mills of 
Messrs. Marriage and Co., Felixstowe, Essex. That which 
we illustrate we have seen at work in the test house at 
Colchester ; it is intended to drive a large electric light plant, 
the dynamo being supplied by Crompton and Co., Limited, of 
Chelmsford. It has cylinders 144 and 243 by 274in. 

The longitudinal section is given above. The framing is of 
the girder type, with substantial feet to take the foundation 
bolts. The low-pressure cylinder is bolted to the frame ; the 
high-pressure cylinder is secured to it by a distance piece. 
The feet of this cylinder are free to slide with changes of 
temperature on the main frame. The piston body is turned 
slightly excentric so as to get a large bearing surface on the 
bottom of the cylinder. 

Throughout the engine there is no elastic packing. The 
stuffing-boxes are shown in section in Fig. 1. The stuffing- 
boxis bored and ground out tothe z7;;in., and in it are placed a 
series of cast iron rings, turned and ground to fit the stuffing- 
box, and faced up dead true. These rings do not touch the 
piston-rod. Interposed between them are five square section 








cast iron rings which fit the piston-rod to the same fraction 
of an inch, These are ‘‘floating’’ rings. Oil can be 
kept circulating in the stuffing-box if necessary, but water, 
the result of condensation, seems to suffice. Under a pressure 
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Fig. 2—ADMISSION VALVE 


of 160 lb. the box when we saw the engine at work was 
quite tight. As shown in the sectional view, the rings form 
a series of chambers, which are efficiently drained ; any steam 
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escaping from the front chamber enters the second chamber 
| and there expands. A small part of this may escape to the 
| third chamber and undergoes a further expansion, and so on ; 
| but the last ring will never show the slightest leakage. 
| All the joints in the engine are metal-to-metal, tightness 
| being secured by grinding and scraping; the workmanship 
being throughout of the highest class. 
| The valve gear demands particular attention. An enlarged 
| sectional elevation of an admission valve is given in Fig. 2. 
We have here a double-seated drop valve. The seats are not 


| 
| more than tin. wide. There are no stuffing-boxes to the 
} 
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Fig. 3-VALVE OPENING DIAGRAM 
valve spindles, which are ground up to fit the long3bushes 
shown, which are bored and ground to fit the valve spindles 
to yjyoth of an inch, grooves are turned in the spindles, and 
there is no trace of leakage. The valves are turned to such 
| diameters that the lower one will just pass through the upper 
| opening. No dash-pots are used. The valve is moved by a 
| hollowed cam acting on aroller; when the valve is seated 
| the cam is not in contact with the roller, but the freedom is 

too small to be shown in the drawing; the roller is never 
clear of the cam until the valve is seated, and consequently 
| the engine makes no noise when running up to even 200 
revolutions per minute. 

Alongside the engine runs a horizontal shaft caused to 
rotate by bevel gear between it and the crank shaft. This 











Fig. 4—INDICATOR CARDS 


gear is very peculiar. In order to secure smooth running the 
wheels are extended in a way that will be readily understood, 
in the shape of friction cones, and by friction the shaft is 
driven, the cones being pressed hard together. To prevent 
slip, however, teeth are provided, but these teeth are very 
shallow, the points being turned off. Nothing ean exceed the 
silence and smooth running of the gearing. On the shaft are 
grouped excentrics, one for each of the eight valves. The 
rods of these excentrics are coupled directly to the ends of the 
cam levers as shown in the end view above. The steam 
excentricscan have their throw reduced to nothing by a wedge 
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which slides in the shaft and in the excentrics, and this 
wedge is moved by the governor so as to settle the point of 
cut-off. 

The governor is of a novel type. It is shown in Fig. 5. 
There is a very heavy external inertia ring CC, and two 
centrifugal weights AA, which are controlled by flat bent 
springs, which can be taken out or put into place in a few 
minutes without trouble. The action of the governor shifts 
the wedge longitudinally, and so alters the throw of the 





is a speed diagram which shows graphically what takes place. 
Fig. 3 is a diagram showing the lifts and action of the Lentz 
and ordinary drop valves. Fig. 4 are two reduced diagrams 
which speak for themselves, 

The whole engine is beautifully finished, the tools and 
men at the Standard Works being quite competent to fit to 
the one thousandth part of an inch. The results obtained, 
even in the testing shed, where the condenser is temporary, 
and worked by an extemporised air pump driven by a 
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Fig. 5-LENTZ GOVERNOR 


excentric, The two weights A are pivoted on a carrier E 
keyed to the side shaft ; these two weights and the carrier 
are attached, in the case of the carrier by a spring, and the 
weights by a knee joint formed by D and B to the outer ring 
C, which performs the action of a fly-wheel. When the least 
change of load, and consequently of speed, takes place, the 
inertia of the outer ring which tends to keep its speed con- 
stant, causes it to move relatively to the carrier, and by 
moving the excentrics alter the cut-off to suit the change of 
load. With the new speed the weights are balanced by the 


separate engine, are of the most satisfactory kind. We give | 


the results of independent tests of the engine which we 
illustrate. 


Saturated steam, boiler pressure 1701b., vacuum 26in., 


indicated horse-power 366, steam per indicated horse-power 
12°3 lb. 

Superheated steam, 150 deg. Fah,, boiler pressure 1701b., 
vacuum 26in., indicated horse-power 366, steam per indicated 
horse-power 10°4 lb, 

These results were obtained from an entirely new engine 
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Fig. 6—SPEED DIAGRAM 


spring in the new position, and so maintain the new cut-off. 
This governor regulates within an abnormally short time, 
and the momentary change in speed due to load being put on 
or off is only slightly in excess of the permanent change, A 
hand-wheel is provided at the end of the shaft to enable the 
driver to change the speed of the engine by altering the 
tension of the governor spring while the engine is running. 
So far as we know this combination of the inertia of a heavy 


rotating ring, the centrifugal effort of weights, and springs is | 


new. We can speak with confidence of its action, for we 


have seen half the load suddenly thrown off by putting on | 


resistances and so diminishing the output of the dynamo, 
with a resulting change of speed scarcely perceptible. Fig. 6 


within two days of first running it. 


This engine gave quite 
easily an overload of 334 per cent, 








YORKSHIRE STEAM COAL TRADE. 


IT is many years ago since a more interesting index of the 
Yorkshire steam coal trade was issued than that for the past 
| half-year, which reached subscribers on Wednesday last. 
| The return discloses most remarkable changes, due to the 
| fluctuations of trade and the transfer of large gas coal con- 

tracts from Yorkshire collieries to Durham. At the same 








time, striking evidence is given of the value of South York- 
shire steam coal whenever obtainable at reasonable prices. 
| The fluctuation of business is shown by the fact that up to 
| the end of March quarter the record figures of last year were 
| exceeded by fully a quarter of a million tons. Business 
| during the past three months has been very quiet, but the 
decrease in the imports was due to changes in connection 
| with the home ports, chiefly in the coastwise trade done with 
| the metropolis, owing to the transfer of large gas coal con- 
| tracts to Durham. Owing to this and other causes there was a 
fall of over 108,000 tons. In spite of the decline of the 
| home trade, over 30,000 tons more was sent abroad last 
month—chiefly to Baltic ports—than was sent in June last 
| year. The South Yorkshire collieries more than hold their 
| own, for out of fifteen firms, sending over 10,000 tons each 
| last month, nine were firms working the 9ft. coal. The local 
| collieries have had a full share of the traffic to Russia 
during the half-year, sending 56,000 tons of the 180,000 tons 
exported from all ports. Other instances are placed on 
record showing that local steam coal can hold its own with 
| South Wales and Northumberland. Germany, for instance, 
| took 30,000 tons more from all ports, and of that quantity 
8000 went from Hull. The decreased trade through 
Holland reflects also on the port. The South Yorkshire 
collieries were, however, not the largest sufferers, losing only 
21,000 tons of the 360,000 tons less trade done with the 
| Dutch ports. It may not be without interest to note that the 
| increase in imports for the half-year was 22,816 tons, 
| although there was a decrease in the tonnage supplied during 
| June to the extent of close upon 98,000 tons. 








Tue Engineering Council of the Russian Ministry of 
| Ways of Communication is considering a project for laying down 
| a railway from the sara Sea, in the Arctic Ocean eastwards of 
| Novaya Zemlya, to the Siberian river Obi. The projected railway 
| would be entirely of economic importance and value, for it would 
| assist in bringing the rich metal-bearing region of the Urals into 
| fuller communication with the outer world. 

THE INSTITUTION OF MECHANICAL ENGINEERS.—In accordance 
| with previous announcements, the summer meeting of this 
| Institution will be held in Bristol, and will begin on Tuesday, 
July 28th. A Reception Committee, composed of members of the 
Institution resident in the West of England and other influential 
gentlemen in Bristol and neighbourhood, has been formed. The 
following papers have been offered for reading and discussion, and 
will be read as time permits, but not necessarily in the order here 
given :—‘‘ Inclined Retort,Coal and Coke-handling Plant at Bristol,” 
by Mr. William Stagg ; ‘‘ Forced Lubrication for Axle-boxes,” by 
Mr. T. Hurry Riches, president, and Mr. Bertie Reynolds, of 
Cardiff ; ‘‘The Direct Production of Copper Tubes, Sheets, and 
Wire,” by Mr. Sherard 0. Cowper-Coles ; ‘‘ A Method of Detect- 
ing the Bending of Columns,” by Professor ©. A. M. Smith ; and 
“‘The Evolution and Methods of Manufacture of Spur Gearing,” 
by Mr. Thomas Humpage, of Bristol. The outline programme of 
the meeting is as follows :—On Monday, 27th inst., the secretary’s 
office will be open from 3 p.m. to 6 p.m. at University College, 
Tyndall’s Park, Bristol, for the registration of addresses, issue of 
badges, &c. On the Tuesday, at 10 a.m., the Right Hon. the 
Lord Mayor of Bristol, Alderman Edward B. James, together 
with the Sheriff of Bristol, Colonel H. G. Cary Batten, and 
Mr. J. Weston-Stevens, chairman, and the members of the 
| Local Reception Committee, will welcome the President, 
| Mr. T. Hurry Riches, and the Council and members of 
the Institution, in the Hall of University College, and then will 
follow the reading and discussion of papers, Mr. T. Hurry Riches, 
president, in the chair. In the afternoon a visit will be paid to 
the new Avonmouth Dock, and at 7.30 the Institution dinner will 
be held in the Victoria Rooms, Clifton. On the Wednesday the 
reading and discussion of papers will be continued in the morning 
at 10 a,m., and in the afternoon individual visits will be paid to 
works and other places of interest in Bristol. At 8.45 p.m.; a 
conversazione will be held in:the Museum and Art Gallery Build- 
ings. On the Thursday alternative visits will be paid to Bath, 
from which place certain excursions will be paid to the Blagdon 
Reservoir and Cheddar, or to Wells and Glastonbury. In the 
evening there will be an illuminated garden party in the Zoological 
Gardens, Clifton, by invitation of the Bristol Reception Committee. 
On the Friday alternative visits will be = either to Swindon, 
where, amongst other places, the Great Western Railway Works 
may be inspected, or to Frome, Longleat, and Warminster. In- 
vitations have also been received for members to visit a number 
of other works in Bristol and the neighbourhood during the 
meeting. 
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SPEED TRIALS AND SERVICE PERFORMANCE 
OF THE CUNARD TURBINE STEAMER 
LUSITANIA.* 

By Mr. Tuomas BELL, Member. 


Ir is with feelings of some diffidence that I place before the 
members of this Institution this brief record of the trials and 
— in service of the Cunard turbine steamer Lusitania, for, 
apart altogether from the fact that the propelling machinery con- 
sists of Parsons turbines, and is a f 'rther practical exemplification 
of the Hon. C. A. Parsons’ wonderful invention, the leading pro- 
portions of the design of the ship and machinery are the outcome 
of most careful deliberations on the part of the technical staff of 
the Cunard Company, of the Turbine Committee, of the Hon. 
C. A. Parsons and his assistants, of the British Admiralty, of 
Lloyd’s Committee, and of the Board of Trade, in conjunction 
with the staff of the three firms entrusted with the design and con- 
struction of the two express Cunarders, so many of whom are 
distinguished members of this Institution. Very full reports of 


the trials have been published in the technical Press, but your | 


Council considered that the subject had not yet been exhausted, 
and it is hoped that this trief paper may furnish material for an 
interesting discussion on some points connected with this great 
Cunard enterprise. 

As already described so fully in the technical and other journals, 
and as shown on accompanying diagrammatic: plan, Fig. 1, the 


electric power and lighting, the supply of hot and cold, fresh and 

salt water throughout the ship, the pumping of the bilge and of the 

ballast compartments, and last, but not least, the supervision of 

the large army of stokers or firemen and trimmers, and the regu- 

oo and distribution of the coal supply from the various 
unkers, 


The following are the princip.l dimensions and particulars of the 
turbines, condensers, shafting, and boilers :— 


Kngines. 

Diameter Length of blades. 
of rotor. In first expansion, In last expansion, 

in. in. in, 
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Total cooling surface, main condensers = 82,800 square feet 
Area ofexhaustinlet .. .. .. .. = 158 square feet 
Bore of circulating discharge pipes = 32in. 
Diameter of tunnel shafts... .. .. = 20in external, 10in. hole 
Diameter of propeller shafts = 22in. external, 10in. hole 


Turbines. 





Boilers. 
Working pressure, 195 Ib. per square inch 
£3 double-ended boilers, 17ft. 6in. mean diameter by 22ft. long 
2 single-ended boilers, 17ft. 6in. mean diameter by 11ft. 4in. long 
Total number of furnaces... .. .. = 192 
Total grate surface ; ‘ = 4018 square feet 
Total heating surface... .. .. .. 158,352 square feet 
Total length of boiler-rooms .. = B6ft. 


— 


the event of any defect arising on one side, it can be at once shut 
off, and the whole supply to all the turbines directed through the 
other side, Gauges showing the pressure in the oil pump dis. 
charges to the filters, and also the pressure in the gravitation pipes 
to the main bearing journals and thrusts, are fitted up at the 
starting platform as well as at the pumps, these latter being placed 
in an easily accessible part of the centre engine-room. A pressure 
gauge is also fitted at each bearing, and, in addition, the drain or 
discharge from the bottom reservoir from each bearing and thrust 
is led through a glass-sided lantern-shaped receiver, so as to make 
the flow visible, and a thermometer titted up at this point enables 
the temperature of the oil from each of the twelve main bearings 
and four thrust blocks to be taken and recorded, the practice being 
to log the temperature hourly. In the gravitation tanks «re 
pete copper coils of a total surface of 1335 square feet, through 


| which cold sea water is circulated, and this surface suffices to main- 


tain the 4700 gallons of oil which is in circulation, at a tempera- 


| ture not exceeding 30 deg. above that of the engine-room. Each 
| coil is self-contained and withdrawable, so that a leakage of sea 
| water from pitting or other cause can readily be located and 


repaired without interfering with the general working of the «il 


| supply, There are also reserve oil tanks having a total capacity of 


4200 gallons for use in case of emergency. 


Three of the six oil pumps, the discharges from which are «|| 
cross-connected, are ample for all the necessary oil supply, but four 


| are kept in use, so that no risk is run in the event of the failure of 
| any single pump not being at once noticed. With reference to tlie 


Total length of main and auxiliary 
va Sle ee = 149ft. 8in. 


engine-rooms | feed system, shown diagrammatically in Fig. 4, it should be ex- 


turbine machinery of the Lusitania consists of two pairs of com- 


Fig 1. ARRANGEMENT OF TURBINES AND SHAFTING. 
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pound turbines, a pair consisting of one high-pressure and one| Regarding the forced lubrication system, of which a diagram- plained that all the auxiliaries in the ship, excepting the turbo- 
Jow-pressure unit, each of which actuates a line of shafting, so | matic sketch is given in Fig. 3, the following statement gives the | generators and the evaporators, exhaust into a general system of 
that there are four lines in all. The high-pressure turbines drive | weights of the various revolving parts, together with the size of | auxiliary exhaust piping connected to the surface feed heaters,’ 
the wing shafts, and the low-pressure turbines the centre shafts. | bearings and the pressure on same :— auxiliary condensers, and atmosphere. The turbo-generators 
At the forward end of the low-pressure turbines are placed the exhaust into an entirely distinct system of piping connected to the 
astern turbines. This particular arrangement, in which the two | contact feed heaters, auxiliary condensers, and atmosphere. From 
centre propellers are used for manceuvring purposes, was forced on | ” ig. 4 it will be seen that the hotwell — draw from the hot- 
the designers by exigencies of space as the only possible one, and | 44 well and discharge through two feed filters to the two surface feed 
has proved most satisf: 7. keaters, and thence to the contact heaters ; these latter constitute 

The boilers, as will be seen from Fig. 2, are divided into four 8 : the usual feed receivers, and are fitted with float gear, controlling 
equal groups in separate water-tight compartments. The coal Diameter. a — eugin not only the steam supply to the main feed pumps, but also to the 
bunkers are situated only at the sides in the three after boiler-| yp. Rotor .. .. Z7jin. .. 44jin. .. 80 1b. | hotwell pumps. In addition, the hotwell pumps are controlled by 
rooms, but in the forward boiler-room, owing to the fineness of | L.P. Rotor .. .. in. .. Shin. .. 72 1b. float gear in the hotwell tanks—the latter, in case of a shortage of 
the ship, the capacity of the side bunkers is comparatively small, Astern Rotor... in. .. SAjin. .. 831d. water supply, to prevent the pumps running away, and the former 


and a large athwart-ship bunker becomes necessary, in addition to | , : } : G cents _ | precluding the possibility of water being forced back to the turbo- 
anes ot tee ion P ‘ | , A large main drain or reservoir tank is placed amidships low | penerators, should the non-return valve in the steam inlet to the 


| . - . e “4s . | . . 
“dard the oming of hie large machiry an vl | teem, I vin ton ht th i vm ein haar alton nth ovnt ofthe feed paps sdel 
installation, it may be of interest to members to give detailed | soy, direct-acting single-cylinder pumps, through a system of | é- 
particulars of the forced lubrication system, and of the system of | ¢iters, to gravitation tanks placed in the engine-room casings about | In most large merchant ships, on account of accidents which 
feed heating and supply to the boilers. Each of these systems | 96¢¢, above the bearings. These tanks are of sufficient capacity to | have occurred, it has been the general practice to lead the 
demanded that adequate provision be made to meet all possible | maintain the oil supply to the bearings for ten or eleven minutes | exhaust from the electric engines direct to the main or auxiliary 
contingencies, and thus enable the engineers in charge to be free | ater the complete stoppage of all the pumps. There is a separate | condensers only, to ensure steady running of the dynamos and to 
to attend to the numberless duties connected with the supply of | and distinct system of supply and gravitation pipes to the bear- | prevent the possible passing back of water from other auxiliary 


* The Institution of Naval Architects. 


Weight of one H.P. turbine rotor complete .. .. = 86 tons. 
ae “A BS ‘s + «oe ER Some, 
oo Autom nes ef «+ «- & tons. 


At 190 revs. 
surface 
speed of 
journal. 
1350ft. per min. 
1650ft: per min. 
1200ft. per min. 


Pressure - 
Mean bearing journals. sq. in. 0 


| ings on each side of the ship, with cress connections so that, in engines into the cylinders of the electric engines. In this present’ 
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case the 


was considered to be essential to utilise this exhaust for the heat- 
ing of the feed-water, and, by ado ting this duplicate system of 
feed heaters and hotwell control, this end has been attained with 
a minimum of risk. Owing to the very great length of feed supply 
jipes {rom the feed pumps to the forward boilers, there was con- 
siderable speculation as to whether the feed supply to each boiler- 
room would have to be entirely distinct. Had this been so, each 
air of feed pumps would have required to be worked entirely in- 
dependently of the others, and, in the event of any hitch 
occurring, one of the two pairs of stand-by pumps would have had 
to be at once c nnected to the narticular boiler-room in question. 
In actual running, however, it was found that the four main feed 
supply pipes evuld be cross-connected and made common, thus 
making any demand for special care and vigilance on this score 
unnecessary. With regard to the maintenance of steady steam at 
sea, although innumerable types of rocking and self-cleaning fire- 
bars have been devised and tried in connection with automatic 
stokers, none of these has been found to give satisfactory results 
in merchant vessels. The stoking, and especially the cleaning of 
the fires wherever hard steaming is required, is the same as it was 
fifty years ago, and, as a consequence, is dependent on the will 

ingness and ability for work of each unit of the stoking comple 

ment of the ship. 

The following hourly abstract on one of the watches on the 
Lusitania brings home to one’s mind the loss in steam and speed 
caused by cleaning fires, especially when the coal is small. It can 
easily be caleulated from this what an appreciable increase in the 


|e owe 


electric installation is so large, and the temperature of | 
the hotwell, due to the high vacuum maintained, so low, that it | 





which the temperature of the total feed-water was raised 
feed héaters, and to the amount thus found must be added the 


steam used in the turbo-generators, the exhaust from which was | 


TaBLE IL. —Vorty-cight Hours’ Full-power Trial between Corsewall 
ant Longship Lights, July 30th to 31st, 1907. 


Mean draught 3lft. 74in., mean displacement 35,600 tons, 
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ship's mean speed could be obtained from this cause alone, if the 
price and supply would admit of the use of some system of vil fuel 
burning. 

Mean 


Corresponding speed 


revo.utions, of ship 
First hour about 24 knots |, 
Second ,, : 181 Soeur eh ee eg” he 
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Fourth |, : 4e7 2) ; 2p ol, ee 
Meanfor watch... .. 183 .. aa “a es 


Regarding the observations from readings taken in the engine 
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Fig. 5—-RESULTS OF TRIAL 


room on the official trials generally, it may be stated that on the 
measured miles the revolutions were obtained from electric records 
in connection with the pallograph apparatus, but on the lengthened 
trials they were taken from half-hourly readings of the engine- 


TABLE L.—R.M.S. Lusitania, Progressive Trial off Skelmorlie, 
July 27th, 1907. 
Draught 32ft. 9in., displacement 37,080 tons. 





| Pressures. 3 “| bs a) z a: 

- | Gee! “S| gs] 28 | oa 

ime. . Ss ve 2 —F | &2 

8] Lp. rer. 285) £2| £8) 2 |Z 

mh > 4} ogi eas F | & 

ra ol ees 2 2 a ee Sea = 

Ist double run. .| 157 54 Ib. 2 194°3°| 25°62 | 76,000 | 17°2 

and ssi cae 2s Ib. 27°9 | 185°0 | 25°0 | 65,500 | 15°5 

3rd iio 4 1b. 28'1 | 174°2 | 23°7 | 51,300 | 14°5 

4t) 90 | 3hin. vaem. | 28°1 | 161°5 | 22°02 | 40,500 | 14°3 

| } 

St 3 70 | 64in. vacm. | 28 | 147°6 20°4 | 29,500 | 1371 
| | 

et ‘ | 52] 10}in. vaem. | 28 | 131°1 | 18°0 | 20,500 | 13-7 

7th , 35 | 144in. vacm. | 28°1 116°1 | 15°77 | 13,400 | 14°6 


room counters. The vacuum recorded is that of the vapour in the 
main exhaust oritice forming the top of the condensers, and as 
measured by a syphon mercury gauge, the readings of which 
throughout are corrected to correspond to a 30in. barometer. The 
total quantity of feed-water is obtained from hourly counter read- 
ings of the double strokes of the Weir’sfeed pumps, the averagelength 
of stroke and the slipor leakage of each pump being determined, both 





before and after the trials, bycareful tests. The consumption ofsteam | 














| . - . . . . 
of the auxiliary machinery is obtained by noting the amount by | dotted curve on Fig. 5 indicates with sufficient accuracy what 
in the 


might have been a 
On the evening of the 27th the Lusitania proceeded on a pleasure 


TaBLE V.—Actual Steam and Coal Consumption of Main and 
Auxiliary Engines at Various Speeds under Conditions prevailing 
on Official Trials, viz., Turbo-generators Exhausting to Auxiliary 

Condensers, other Auxiliaries Exhausting to Heaters. 





| Pressures. |2 :| 4 | 3 4 | Shaft horse-power 13,400 20,500 | 33,000 | 48,000 | 68,850 
| ® dé | | oe & | | 
; |B go] AS | g 8 | °S Speed in knots 15°77 | 180 | 21°0 230 | 25°4 
Time. ae ae 3S 5 %e& | so Bf } | 
ni D er oe os | 3 | “EZ | Total consump'ion of auxili-, 71,000 | 76,400 | 85,700 | 96,70) | 116,500 
eas Boe > a s me aries in lb. perhour .. .. | | 
Pate EN A = — | Total consumption of turbines! 284,59) | 353,600 | 493,300 | 668,390 | 879,509 
| Ib, | Ib | in. | | pe. in Ib. per hour | 
Ist run 14% 25 | 279 | 188°8 | 20°35 | 70,400) — Steam consumption of auxili- 5°3 | 3°72| 26 2°01 1°69 
| | | | aries in lb. per H.P. hour } | 
2nd ,, a an ..1145 2) | 28 | 187°4| 24°3 | 68,200 | eT gg 21°23 | 17°24) 14°91) 13°92) 12°77 
| n Ib. per H.P. | | 
ord ,, Fee ttn | 146 25 | 27°9 | 187°5 | 25°35 | 68,700 Total steam consumption inlb.| 26°53 } 23°96 | 17°51! 15°93 | 14°46 
| per H.P. hour | } 
4th ee | 148 24 | 27°8 | 187°9 | 24°6 | 68,100 | Temperature of feed water,, 200 | 20) 199 179 165 
as LEE Pentet Gey ER ao oe” 
Mean of means | 14% 24 | 27°9 | 187°9 | 25°4 | 68,850; 15 | Coal pangtien in Ib. per) 2°52) 201) 168 1:56) 1°43 
| our | 
Estimated coal consumption, 2,98) 3,19) | 3,670 | 4,520 | 5,390 
. ie “ . in toi a voyage of 31 | | 
led direct to the auxiliary condensers on the official trials. As cacdied ualee, aliaiing 20 
before stated, in actual service these turbo-generators exhaust into tons for galleys, &. } 
the contact heaters, and thus raise the feed temperature to about 
Fig 4 
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200 deg. These connections had to be slightly altered at the time 





Swarm Sc 


cruise round Ireland, during which consumption trials at 18, 21, 


of the trials, and unfortunately, therefore, advantage could not | and 23 knots were carried out, and, after landing the guests in the 


then be taken of this additional source of economy. 

The torque horse-power was obtained by the Denny-Johnsen 
apparatus, and the records show that, while a propulsive efficiency 
of the whole installation was obtained which accorded with the 
original estimate, the steam consumption of the turbines them- 
TapLe IL —Full-power Trial betwezn Corsewall and Chicken Lights, 

August 1st, 1907. 


Draught 32ft. 45in., displacement 34,160 tons. 


Pressures. 





Time. Sse Zo eo 

|5m 5 ) e} =e 
KS z a ee 5 

= L 
Ib. Ib. in. p. 
Ist run 152 2 191°3 26°75 72,C00 

2nd ,, ate .. 152 | 23 | 28 | 191-7 | 26°17 | 72,800 — 
Mean .. - . 152] 23 | 28 | 191°5 | 26°46 | 72,400 | 13°2 


selves was very satisfactory. It need hardly be pointed ont that 
those two, viz., propulsive efficiency and steam consumption per 
unit of power, form an excellent check on each other, for 
whatever would unduly favour one would be at the expense of the 
other. : 

The Lusitania was floated out of dry dock at Liverpool on 
July 22nd, 1907, and was thereafter coaled by the Cunard Com- 
pany, the bunkers for the forward and after boiler-rooms being 
TABLE IV.—-Full Power Trial between Ailsa Craig and Holy Isle, 

August 1st, 1907. 


Draught 30ft. lin.; displacement 33,770 tons. 


Pressures. 

















5 | 5 345) = S| $eise 
mE; SE Sg) ge) at) Be Me 
GW, is es Ne 4 isi 3 28 191°3 | 25°62 | 72, = 
MO gc as SARS 28 | 191°1 | 26°% | 72,000 — 
ord ,, war bow sige! :ph eee 28 | 191°9 | 25°31 | 72,000 
4th ,, ee wer eee es a 28 191°0 | 26°16 | 72,100 
5th ,, id oe Rae het ee 28 | 1€0°2 | 25°26 | 70,800 
i rT eee Se 28 | 191°2 | 25°95 | 71,800 
Mean of means... 150; 22 | 28 | 191-2/ 25°77 71,910 153. 


| filled with South Wales coal, and those of the two middle boiler- 
| rooms with Yorkshire coal. 
On her return to the Clyde, on the morning of July 27th, a series 


of progressive runs was made on the Skelmorlie measured mile, as | 


recorded on Table I., in the firstcolumn, with the ship at a mean 
draught of 32ft. 9in. These results are also given in graphical form 
in the diagram on Fig. 5, which gives curves of shaft horse-power, 


forenoon of the 29th, the vessel returned to the Clyde, making a 


| consumption trial of 15% knots ew route, the results of these trials 


revolutions, and slip, on a common speed base. Two other most | 


| interesting curves have been added, one showing the effective horse- 


| showing the propulsive efficiency. It was intended to repeat 
| this trial at the termination of the official trials at a mean draught 
| of about. 30ft. 
morning of August 2nd prevented this being carried out, but the 


being given in the first four columns of Table V. After checking 
the draught of ship, &c., the forty-eight hours’ full speed con- 


TABLE VI.—Estimated Steam and Coal Consumption at Various 
Speeds allowing for the Additi mal Auxiliary Steam Consumption 
found rey uisite under actual Service Conditions Sor the Washing 
Water Supply, dec., with a full Complement of Passengers, Weather 
Conditions being as on Official Trial. 


13,400 | 20,500 | 33,000 | 48,000 68,859 


15°77 | 180 | 21-0 | 23:0 | 25°4 
| Total consumption of auxili-- 93,500 | 190,900 | 112,700 | 127,500 | 149,70 
aries in Ib. per hour 


| Total consumption of turbines) 284,500 | 353,600 | 493,300 | 668,200 873,500 
in Ib, per hour 
| Steam consumption of auxili-- 6°97 4°92 341 2°65 2°17 
aries in Ib. per H.P. hour 








Shaft horse-power 


Speed in knots 


Steam consumption of turbines) 21°23. | 17°24 | 14°91 | 13°92 | 12°77 
in Ib. per H.P. hour 
Total steam consumption in 28°2 22°16 | 18°32 | 1657 14°94 


Ib. per H.P. hour 
— of feed water, 200 200 200 200 200 
leg. 
| Coal consumption in Ib. per 2°76 2°17 18 1°62 1°% 
H.P. hour 
Estimated coal consumption in, 3270 3440 39:0 4700 5490 
tons on a voyage of 310C 
nautical miles, allowing 2C( | 
tons for galleys, &c. 





tinuous trial was commenced at midnight. This trial consisted of 
two double runs on a course of 304 knots between Corsewall Point 
and the Longships, and the results obtained are recorded on 
Table II. and the last. column of Table V. The mean draught at 
starting was 32ft. 7in., and at the finish about 30ft. 8in. The coal 
consumed in the fifty hours during which the engines were running 
at full speed was found by measurement of bunkers to be about 


TaBLe VII. 





Length 





Total 
Date—1907. of steam-| : 

ing day. time. 
Noon November 3rd .. 0 52 0 & 
Noon November 4th .. ..| 24 57 25 49 
Noon November 5th .. ..; 25 2 SO 51 
Noon November 6th .... 24 55); 618 248 | 181 75 % 
Noon till midnight, Novem-| 12 30| 315  25°2 | 2176 8&8 16 

ber 6th 
Noon November 7th ....| 12 22) 295 | 23°85 2371 100 38 
Morning November 8th ..|; 14 2) 310) 22°09| 2781 114 40 
(114 40 2781 





2209 tons. This represents an evaporation of 10-1 lb. of water 
per lb. of coal from 165 deg. temperature of feed, or 11-1 ]b. from 
and at 212 deg., and a consumption of coal for all purposes of 


I | 1-43 Ib. per shaft horse-power per hour, with a rate of combustion 
| power determined by means of tank experiments, and the other | 


Unfortunately, however, thick weather on the | 





of coal of 24-3 lb. per square foot of grate surface per hour. The 
number of stokers on watch was the same as in actual Atlantic 
service, and theair pressure in the ashpits did not exceed jin. of 
water column. ‘The port evaporators were used for ten hours of 
the trial, but, as the vapour from these was cundensed in the port 
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auxiliary condenser to which the exhaust from one set of the 
turbo-generators was led, they were discontinued and the make-up 


feed obtained from the reserve tanks for the remainder of the time. | 
The third trial, recorded on Table III., which was commenced in | 


the forenoon of August Ist, consisted of one double run between 
Corsewall Point and the Chicken Rock, a distance of 59 knots 
each way, but comparison with the dotted curve on Fig. 5 
shows that the tide conditions during this trial give altogether 
too favourable a speed result. 


Craig and the Holy Isle, off Arran. These latter, recorded on 


Table IV., which were run at a mean draught of about 30ft. 2in., | 
give a very reliable record of power and speed at this draught, | 
when compared with the 25-62 knots obtained on the measured | 
On the following day weather con- | 


mile at 32ft. 9in. draught. 


ditions precluded any further trials, and the reversing trial and | 


the steering and circle turning trials were accordingly carried out 
on the vessel’s passage to Liverpool on August 26th. 

In a fast passenger liner, such as the Lusitania, it is of the 
utmost importance that the manceuvring capabilities should leave 
nothing to be desired, and to demonstrate the possibilities of the 
ship in this respect, various trials were made, the most important 
being the following :— 

Stopping trial.—The ship was run on the Skelmorlie measured 
mile at aspeed of 22°8 knots, the average revolutions of the pro- 
pellers being 166 per minute.. On entering the mile, the engine- 


room telegraphs were rung to ‘‘full speed astern ;” the ship was | 
brought to rest in 3 min. 55 sec., the distance run being about | 


three-quarters of a mile, or about six times the length of the ship. 


TaBLE VIIL.—Abstract of Engine-room Log for 


The vessel was then headed for | 
Ailsa Craig, and carried out the specified six runs betweer Ailsa | 


auxiliary machinery exhausting into the foed heaters ; 26,000 Ib. 
by the evaporating plant supplying feed make-up and washing 
water, and about 65001b. for steam to the thermo tanks, galleys, 
and pantries, both of which latter figures are based on data 
obtained from tests carried out before the vessel left the Clyde. 
Hence, taking the average shaft horse-power as 65,000, the steam 
consumption per shaft horse-power hour works out as follows :— 


Per shaft horse- 
power hour, 
851,500 Ib. = 13°1 Ib. 
114,000 Ib. = 1°75 Ib. 
32,500 Ib. = ‘5 Ib. 


998,000 Ib. 15°35 Ib. 
Average amount of coal burnt per hour for all purposes = 434 tons. 
| Water evaporated per Ib. of veal = 10°2froma temperature of 196 deg. 
& a oe = 10°9 from and at 212 deg. 
Coal for all purposes per shaft horse-power per hour = 1°5 Ib. 
| Coal per square foot of grate per hour = 24°1 Ib. 


Main turbines .. .. 
Auxiliary machinery 


Evaporating plant and heating 4 


| ‘Taking a mean displacement of 36,000 tons, this represents, at 
24} knots per hour, a consumption of almost exactly 11 Ib. of coal 
per 100 nautical miles, per ton of displacement. The coal used 
was half South Wales and half Yorkshire, practically the same as 
| on the official trials. 
| In the light of present-day experiences, the adoption of turbines, 
even on such an immense scale, appears very different to what it 
did in the summer of 1903, and too much praise cannot be 
| awarded to the late Lord Inverclyde for his courage and far- 
| sightedness, in this as well as in so many other matters, and also 


Third Voyage West: Queenstown to New York. 


Date when last dry docked, July 22nd, 1907. Mean draught, leaving Queenstown, 33ft. Jin. Mean draught, arriving New York, 30ft. 10in. 


Steam pressures. Temperatures. 


Date—1907. Feed 


water. 


L.P. 
recrs, 


H.P. 


recrs. 


Hot 
well. 


Boilers. 


| 


i deg. 
200 


197 


Ib. | Ib | deg. 
140°0 | 2°3 
1422) 22 
190°6 23 
1404-25 
1383 | 2:2 
132°5 15 


Noon November 3rd. 

Noon November 4th .. 
Noon November Sth .. 
Noon November 6th .. 
Noon November 7th .. 


1.14a.m. November 8th 


139°3  2°2 


Means 


Mean 
speed. 


Length | 
| of day. 


= 


revs. 


Coal con- 
| sumed for 
engines. 


Distance 
by observa- 


| 
Mean 


| 


- 
x 


28 


ao fo 
_- = 
oe 


29°6 
29°35 


a 
— 
o 


29°8 





* This includes all coal used till 10 a.m. on the 8th. 
Summary or ToraL Coat ConsumED oN Voyaer.—Liverpool to Queenstown, 408 tons ; Queenstown to New York, 4976 tons; galleys, &c., 18 tons. 


Total coal taken from bunker, from leaving landing stage, Liverpool, till m 
Passage—Queenstown to Sandy Hook—4 days 18 hours 40 minutes. 


During this trial the boilers in the three after boiler-rooms only 
were in use, and the initial pressure at the astern turbines was 
about 90 Ib. 

Cirele trials. —With the ship initially on a straight course and 
the turbines running at an average speed of 180 revolutions per 
minute, the steering wheel was put hard over in 17 sec. The 
tiller went over to 35 deg. in 20 sec., and the vessel made a com- 
plete circle in 5 min. 50 sec., the average revolutions coming down 
at the completion of the circle to 70 per cent. of the rate at the 
commencement. The resulting circular path was approximately 
1000 yards, or four lengths of the ship, in diameter. This manceuvre 
was made both under starboard and port helm with very closely 
confirmatory results. Going astern with the inner propellers 
running at a uniform rate of 136 revolutions per minute, and under 
full helm, resulted in half circles being made in an average time 
of 6 min. 45 sec. 

As important factors contributing to these very satisfactory 
results, it may be remarked that, following on the suggestion of 
Sir Philip Watts, the deadwood aft is cut away ina fashion similar 
to that in recent warships. The inner propellers are fairly close 
together, and as the rudder is of large dimensions in the fore-and- 
aft direction, the race from these propellers impinges fully upon it 
when any helm is used. The vessel, consequently, is very 
similarly circumstanced to a single screw ship, or a triple screw 
ship with all three propellers in action, and gets steerage way 
without any perceptible headway, and this feature was very 
noticeable during the steering trials. At first sight it would 
appear that the outer propellers should have been those utilised 
for manceuvring purposes, as the outer shafts have about three 
times the spread from the middle line that the inner shafts possess. 
For turning with propellers alone without the help of the rudder 
they would have been much the more effective, but they would 
not have possessed any such advantage as that alluded to above in 
respect of obtaining steerage way without headway. ‘Table VI. 
has been compiled for comparison with Table V. to show the 
additional consumption of steam for auxiliary purposes under 
actual working conditions at sea with the ship full of passengers. 
This shows very clearly the demand which modern improvements 
make on the steam, and hence coal consumption, of a large pas- 
senger vessel. An additional line has been added to Tables V. 
and VI. to show total coal consumption on a voyage of 3100 
nautical miles at the various speeds and under the different 
conditions. 

With reference to the third voyage west, from November 2nd to 
November 8th of last year, thanks to the courteous permission of 
the chairman of the Cunard Company, the leading particulars of 
the official engine-room log are summar:sed in Table VIII. 
Regarding the mean draught of the vessel at sea, it may be 
remarked that, after the second day out, certain of the forward 
tanks were gradually filled for the purpose of avoiding excessive 
trim, so that the mean draught on Ncuvember 5th, 6th, and 7th 


was approximately 32ft., or very little more than the mean of the | 


first pair of runs from Corsewall Point to the Longships and back. 
The conditions, however, were otherwise very different, for, with 
the exception of the twelve hours of fine weather and smooth sea 
from noon till shortly after midnight on November 6th, it was 
throughout the average Mid-Atlantic winter weather—namely, 
strong winds and resulting boisterous sea. 
the 6th, Z¢., for 2176 knots out of a total of 2781 knots, the 
mean speed works out at 24°65 knots per hour ; but, unfortunately, 
early on the 7th the wind freshened, gradually increasing to a 
furious south-west gale, which reached its height about 4 p.m., 
and reduced the average speed for the last 24 hours below 23 


knots per hour, and thus brought down the mean average for the | 


completed voyage to 24°25 knots per hour. Table VII., giving 


the mean average spee 


preventing the vessel from complying with the contract conditions, 
but giving those connected with the ship an opportunity of 
thoroughly satisfying themselves as to her behaviour when driving 
through the huge waves at about 224 knots, without any racing 
of eugines or sign of labouring, and dispelling the idea, current in 
some winds, that turbine propelled ships do not show to advantage 
in heavy weather. 


The following particulars of the steam consumption are given in | 


conjunction with the figures of coal consumption set forth in 
Table VIil. Throughout the voyage a cmtlel sebiol of the feed 
pump counters gave an average of 998,000 lb. of water pumped into 
the boilers per hour. Of this, about 114,000]b. was used by 


Up till midnight on | 


ds at the different stages of the voyage, | 
shows very clearly the effect of this gale, unfortunate so far as | 


oored at wharf, New York, 5402 tons. 


to the Cunard Board and their technical adviser, Mr. James Bain, 
for so heartily supporting and furthering his progressive views. 
The largest turbines then constructed by the Turbinia Works 
were those in the now historic Queen, built by Messrs. Denny, 
the pioneers of turbine-driven merchant vessels, in which the largest 
unit weighed some 35 tons, and to suggest jumping at one bound 
from a 35-ton unit to one of between 400 and 500 tons was most 
daring. The step has, however, been safely made, and the Hon. 
C. A. Parsons’ genius, backed by sound British workmanship, has 
fully justified the demands made on it and the confidence placed 
in the possibilities of his marvellous invention. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


CYLINDER CONDENSATION, 


Str —Some years ago, in actual practice, I noticed facts which 
could not be reconciled with the accepted theory of the steam 
engine. 

Following the matter up, I examined most carefully the 
performances of actual engines, experimented with steam and 
read up the whole question, not trusting to the text books, but 
tracing the important parts to their original sources, in order to 
read the actual words in which they were brought forward. The 
conclusion I have arrived at is, that whilst the practical man 
argues from a solid foundation, the scientist argues from a 
foundation which is open to question. 

From a theoretical standpoint, the great period of activity was 
from about 1845 till 1855, or the years of Joule, Régnault, 
Rankine, and Clausius, and the bringing forward by Lord Kelvin 
of Carnot’s Memoir, witten in 1824. 

A great many questions were decided at that time, but the 
most important as regards cylinder condensation was whether 

| Carnot or Rankine and Clausius were to be believed. Rankine 
and Clausius independently discovered in 1849 that if steam does 
work, a portion of it must liquefy, if only the heat which is con- 
verted into mechanical energy is lost by the steam. Carnot, 
however, in what he called his ‘‘ fundamental basis,” declared the 
| contary to be the case. It is impossible in a short letter to give 
his own words, but the main argument is that, if steam is to do 
its maximum work, an engine must receive all steam, andthe steam 
must be always steam until it has reached the point where it can 
do no more work ; in other words, no liquefaction takes place. 
| (Note.—The Carnot cycle is not referred to.) The decision arrived 
at was that Carnot accepted fallacious assumptions, and that 
Rankine and Clausius were right. 

I should like to draw attention, however, to the following 
| facts: —Clausius, I am certain, and Rankine, I believe, arrived at 
| their conclusions by mathematical deduction from Régnault’s 
| experiments. Carnot knew nothing about the mechanical 
| equivalent of heat, although it has been admitted since that he 
| foretold it. He arrived at his conclusions by pure reasoning, and 
by accepting the beliefs of his day. 

Now, Sir, the writer of the articles on cylinder condensation, 
in a perfectly justifiable way, points out that from practical con- 
| siderations the liquefaction theory is open to doubt. If this is 
| admitted, it follows that :— 

(1) It is possible for Rankine and Clausius to be wrong. 

(2) Régnault’s figures are, therefore, open to doubt. 

| (3) It is possible for Carnot’s ‘‘ fundamental basis” to be correct, 
and his declared fallacious assumptions to be true. 

I have collected a large amount of evidence on this subject, the 
| main points of which can be briefly summarised. From the con- 
| sideration of the cards and steam consumption, &c., of an actual 
| engine in every day service, and by applying commonly accepted 
| practical facts, 1 came to the conclusion that Régnault’s figures 

were open to grave doubt if the first and second laws of thermo- 

dynamics were accepted as a basis. 
| From experiments with saturated steam I obtained results which 
| contradicted Régnault, but substantiated Southern’s contention, 
| published in 1814, that the latent heat of steam is a constant, and 
| this constant, plus the sensible heat, is the total heat in the steam. 
| Southern’s experiments are corroborated by those of one of our 
' most eminent engineers, 





After reading a description of Régnault’s and Southern’s ex. 
periments in their own words, I have reasons for believing that 
there is a practical explanation why they differed, if facts arg 
taken into consideration which in their day were not acknow ledged 
to be true. Southern and Carnot, so far as I can ascertain, never 
knew of each other's existence, but, apparently, Southern sy. 
stantiates Carnot’s assumptions and ‘‘ fundamental basis.” 

At the present time, in every-day practice, things are occurring 
which apparently substantiate Carnot and Southern, but con. 
tradict Régnault, Rankine, and Clausius. It is with the greatest 
diffidence that 1 bring this matter forward, but I honestly helieye 
that there is a reason for cylinder condensation which has heen 
overlooked, and that many of the mysterious points connected 
with steam will find a solution if Carnot and Southern prove to 
be correct. I should therefore like to suggest a re-trial of the 
questions which were settled in the early fifties, in order to admit 
of their being considered in the light of events which have occurred 
since then. FraANK B. ASPINALL, 

Blackheath, S.E., July 7th. 


Sir,—Your correspondent ‘ Argus,” in writing about compound 
and simple locomotives, misses the fundamental fact, viz., that 
whether the compound or the simple engine is the better depends 
on the conditions of employment. 

If he will study the subject he will find that it is all a question 
of cylinder capacity in relation to numerous other factors, 

His figures are quite unconvincing. They are very, very old. As 
they stand this is what they mean :—There are three locomotives, 
one British non-compound, which I shall call A; one German, 
French, or Italian engine, non-compound, which I shall call Bb; 
and one compound German, seem or Italian engine, which | 
shall call C. 

Now C beats B; therefore, argues ‘‘ Argus,” it must beat A. 
Your correspondent ought to know enough of logic to see that 
there is no true syllogism here. 

If ‘* Argus” wishes to be convincing he must supply sufficient 
information to enable a proper comparison to be drawn. he 
figures required are :—The speeds ; the loads behind the tenders ; 
the lengths of the non-stop runs ; the gradients; the true con- 
sumption of fuel per train-mile ; and the quality of the coal. To 
these ought to be added the first cost of the engines and the vut- 
lay on repairs and oil. 

I venture to think that ‘‘ Argus” does not possess these figures 
so far as foreign locomotives are concerned. They can be had for 
English locomotives. In their absence ‘‘ Argus” is wasting his 
time by writing about locomotives. 

May I ask Mr. Royds for his explanation of the leakage of piston 
and double-beat valves? Obviously the conditions are not the 
same as those obtaining with slide valves. He makes no attempt 
to reconcile any theory of valve leakage with variations in the 
missing quantity as the steam passes through a compound or 
triple-expansion engine. I am strongly disposed to agree with 
him that radiation and external conduction are far more potent 
factors for mischief than is commonly believed. 

I once had a small single-cylinder experimental engine. [| had 
a semicircular cast iron block made. This was heated nearly red 
hot and laid against the side of the cylinder. The result was 
always, other things being the same, that the engine ran about 
50 per cent. faster, gradually falling off in speed as the block 
pe down. The steam came through a rather long pipe, and 
was wet. Ss. W. 

July 6th. 


Sir,—In this week's issue your correspondent “S. W.” states 
that some experimenters have found the percentage missing 
quantity practically independent of the engine speed. It i 
generally accepted, I think, that the percentage missing quantity 
decreases appreciably with increase of speed for any particular 
engine, a it therefore seems to me quite reasonable to ask 
“S$. W.” to bring forward the evidence against this general 
acceptance. 

The leakage of valves when in motion does not refer to valves 
which are just starting to move, but rather when they are really 
in normal motion. I defy ‘“‘S. W.” to prove that noiseless valves 
are not leaky when in motion. His mere statement that he has 
not found any valve leakage with well kept engines will not strike 
an impartial person as being very conclusive. Could he not as 
easily say he has not found any initial condensation! He also 
states that part of his evidence against valve leakage is based on 
observations made on portable engines with the exhaust pipe 
detached. It would have been much more satisfactory had he 
given some particulars relating to his methods. Might I ask 
**S. W.” the following questions :— 

(1) In what manner and for how long was an engine warmed 
up before starting a leakage experiment with engine running 
slowly ? 

(2) At what speed and for how long was an engine running 
before observations were made ! 

(3) What was the steam pressure behind the exhaust valve when 
the experiment was made ? 

(4) How did he ascertain whether a valve was or was not leaking, 
especially seeing that a double-acting engine would be exhausting, 
either from one end or the other, during practically the whole of 
the revolution of the engine ? 

Technical College, Glasgow. 

July 4th. 


1s 


R. Roybs. 


Str,—Mr. Royds does not advance the subject far by his letter 
of June 22nd. He clings to the statement that ‘‘ steam refuses to 
condense on a metal surface at anything like the rate of condensa- 
tion assumed in engine cylinders.” Now, why beg the question 
in this way? Why talk about constant pressure surface condenser 
surfaces in the same breath as cylinder surfaces exposed to rapid 
fluctuations? The heat transfer in a condenser is entirely a matter 
of conduction through the thickness of tube walls. The condensa- 
tion on the cold tube surface of the first puff of steam is probably 
done at an enormous rate, but the surface of the tube, once made 
hot, cannot continue such rapid action, and subsequent action is 
only as quick as is permitted by the conducting power of the tube 
metal, It is wholly different with cylinder surfaces. These act 
alternately as condensers and evaporators hundreds or thousands 
of times per hour, coming fresh to the attack every time with 
chilled surfaces. But how comparatively poor is the conduction 
effect as illustrated by the effect of the steam jackets! And the 
weight of steam condensed at each exposure to steam of the freshly- 
cooled surface of a cylinder is very small. It is difficult to under- 
stand how this intermittent action can for a moment be confused 
with the continuous action of the condenser, for there is no com- 
parison possible between the two actions. As a matter of fact, 
steam will condense instantly on metal surfaces colder than itself, 
but it will speedily raise such surfaces to its own temperature, and 
rapid condensation ceases. This ought to be plain enough if only 
one rids the mind of the average rate for condensation per hour of 
any surface with one application and one hour’s , and 
considers the subject from the standpoint of one hour's exposure 
and 12,000 applications, W. H. Booru. 

July 7th. 


TANK ENGINES ON CURVES. 

Sir,—At our colliery the four-wheeled engines cannot do the 
work. What is the smallest radius of curve in chains that a six- 
per se coupled tank engine 10ft. 6in. wheel base will take with 
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THE AMERICAN NAVY. 


In our issue of June 26th we gave a report by Naval 
Constructor R. H. Robinson on the American Navy; we 
now give a great part of Rear-Admiral R. D. Evans’ 
yemarks on and amplification of this report. 


Orvrice OF COMMANDER-IN-CHIEF, 
UNITED STATES ATLANTIC FLEET, 
U.S.S. ConNectTicuT, FLAGSHIP, 
At Sea, en route to Magdalena ay, March 6th, 1908. 

Sin, —1. I enclose herewith a report from Naval- Constructor 
R. ft. Robinson, U.S. Navy, who has accompanied this fleet from 
Hampton Roads to Magdalena Bay for the purpose of observing 
the fleet in service. I recommend that this carefully prepared 
report be forwarded to the Board on Construction, in order that 
the suggestions contained in it may be made use of in future design 
and construction and in any extensive overhauling of the old ships 
that may be undertaken. 

2, On January 6th, 1908, at the suggestion of Naval Constructor 
Robinson, I addressed a series of questions relating to ship’s 
design and interior arrangement to each commanding officer, and 
a series of questions to each head of department relating to 
matters under his own cognisance. By my direction, Naval Con- 
structor Robinson made a careful study of the replies to these 
queries, and, after a full consideration of them, prepared the 
accompanying report. The fact that it is submitted by an officer 
of his high professional attainments and general good judgment and 
open mindedness, and is based on personal observations made 
during his zealous and untiring investigations during along cruise 
with the battleship fleet, combined with a digest of the opinions of 
a large number of sea-going officers, each referring to matters in 
his own department, should give it great weight, and I trust that 
the suggestions contained in it will receive the full consideration 
which they deserve. 

3. Except in one or two instances noted in this letter, | heartily 
approve of the general opinions expressed by Naval Constructor 
Robinson in his report and the recommendations made by him, but 
so important do I consider some of the questions mentioned in his 
report that a further expression of my views seems desirable. In 
this letter I shall therefore discuss certain subjects covered by his 
report in the same order in which they occur in that report. The 
numbers set forth in the parentheses after each heading below 
refer to the paragraphs of his report which touch upon the same 
subject. 

HOMOGENEITY (5, 6, 7). 

4. Nothing less than actual experience with a fleet of vessels in 
service will adequately impress upon any person, officer or layman, 
the importance of this quality as a common attribute of the vessels 
of the fleet which are to act together. This cruise has particularly 
accentuated the importance of homogeneity in units so far as 
regards coal consumption and capacity and steaming qualities, but 
few opportunities for tactical manceuvring have presented them- 
selves, and therefore the absolute necessity for homogeneity in 
other qualities has not been so clearly brought out These quali- 
ties must be possessed to the same degree by ships that are to 
manceuvre successfully together, and of them | would particularly 
designate certain features which tactical manceuvres would plainly 
emphasise, but which, from present «x perience only, may be easily 
overlooked, and in regard to which even sister ships sometimes 
differ widely. All ships in a fleet can, of course, be assigned a 
standard helm angle, corresponding toa standard tactical] diameter, 
but the variations in their times ofgturning, and in transfer and 
advance—few turns are more than eight points—is frequently 
sufficient to throw a perfect line into a very imperfect and ragged 
column, or vice versa. The tactical defect consists, not merely in 
the difficulty amounting almost to an impossibility—of satisfac- 
torily drillmg a fleet of such ships, but in the fact that in the 
probable manceuvre of going from line into column before an 
engagement—the fleet would open fire as soon as this change of 
formation is completed—the formation may be broken to the 
extent of having one ship blank the fire of others. How far it is 
practicable to carry this homogeneity of tactical and steaming 
qualities must, of course, depend on circumstances. (See para- 
graph 47, on propelling machinery, in Naval Constructor Robin- 
son's report, in this connection.) It is my duty at this time to 
strongly present the value of this feature, and to recommend that 
homogeneity of tactical and steaming qualities be given to units of 
four vessels as a minimum, but all ships of a class should be as 
nearly homogeneous in these particulars as practicable. (A special 
report will soon be made by me on the bad effects on the fleet of 
the Maine’s peculiar and inefficient steaming qualities, which 
effects are so-destructive of fleet efficiency that 1 am compelled to 
urge her withdrawal from the fleet and the general reconstruction 
of her boiler plant. ) 

5. Homogeneity in arc of fire is also important, but homogeneity 
in the calibre of guns, de,ign of turrets, fittings, &c., is only 
important to the extent of simplifying ammunition supply, supply 
of spare parts, &c., to a large fleet, and is therefore of secondary 
importance as compared to the main question set forth above. 





FREEBOARD AND HEIGHT OF GUN POSITIONS 
(9 to 15, inclusive). 

6. Referring to the subject of freeboard, there is no question but 
that the intermediate-battery guns of every vessel in this fleet are 
too low for efficiency. When steaming at 10 knots, with an ordi- 
nary trade wind anywhere forward of the beam, it is necessary for 
comfort, and to prevent occasional flooding of the gun deck, to keep 
the weather guns secured, with shutters in place. Under such 
weather conditions it would be possible to fire the guns, but the 
occasional seas which would erter first one gun port, then another, 
would flood the deck to such an estent, combined with the roll of 
the ship, to run over the coamings of the hoists, flood the passages, 
wet the powder, and would, in short, render the fighting of the 
guns impracticable. Aside from this, these conditions, when action 
is not imminent, would necessitate keeping shutters in place, 
thereby preventing training at the guns, without which they would 
be of little use in battie. If under the above conditions the speed 
were increased to 15 knots, the guns could probably not be fired 
nor the shutters cleared away. Under the above weather condi- 
tions, the turret guns can nearly always be fired at a 10-knot 
speed, but at 15 knots it is possible that some difficulty would be 
encountered. 

7. As future ships will have only turret guns in their main bat- 
tery, the point loses some of its importance, but a somewhat higher 
turret gun forward would seem necessary to fight with full 
efficiency at 15 knots in a trade-wind sea, or at 10 or 12 knots in a 
somewhat heavier sea than that which is ordinarily encountered in 
the trade belt. 

LOCATION OF TORPEDO DEFENCE GUNS ABOARD THE LATEST SHIPS 
(16 to 18, inclusive). 

8. In new ships the question of the height of broadside guns is 
transformed into a consideration of the height of torpedo-defence 
guns, and the fact that in case of a torpedo attack a commanding 
officer is not at liberty to choose between the use of the weather or 
of the lee battery renders it a pen that at least some of these 
guns be placed high enough to be used efficiently in any sea in 
which a torpedo boat or destroyer could operate. 

9. In this connection, the tops of the two higher turrets, sug- 
gested by Lieutenant-Commander Upham, seem to be ideal posi- 
tions for four of these guns. A torpedo attack would usnally either 


_ precede or follow an engagement, or else would be an isolated 


attack, unaccompanied by a general engagement, and there would 
therefore be little probability that these guns would be required 
during a regular action. In fact, in recommending this position 
for a portion of this battery, it is expected that these guns would 
not be used while the turret guns are firing, When this is taken 


into consideration, the question of ammunition supply is at once 
—* because it would be entirely practicable to pass it up by 
hand, 

10. The exceptional position thus offered aboard our new ships 
for four guns with very large arcs of fire, and in a commanding 
position, available for use at all times except during a general 
engagement, is too valuable to be neglected. 

11. These guns would probably be disabled in action ; in fact, 
the accounts of the battle of Tsushima indicate that nearly every 
secondary battery gun on certain ships—as would be natural to 
expect—was so disabled. This, therefore, suggests the desira- 
bility of protecting by armour or otherwise some torpedo-defence 
gun expressly for use after an engagemert. I, therefore, in 
addition to recommending the utilisation of the tops of turrets for 
a portion of this battery, approve the recommendation made by 
Naval Constructor Robinson that, if practicable, a certain other 
portion of this battery be so mounted that the guns would remain 
housed behind armour during action, and would be available to be 
quickly thrown into battery and used to repel an attack following 
an engagement. 


ARMOUR BELT (16 to 21, inclusive). 

12. Judging from the figures contained in the several replies 
from commanding officers which relate to this subject, it would 
appear that better protection might have teen afforded had these 
belts been originally placed between 6in. and 1ft. higher ; thison the 
theory that the commanding officer would admit sufficient water 
before an action to sink the belt to within about 18in. above the 
water line, but even this is open to question, for it has been noted 
that even when heavy laden and in the smooth to moderate seas, 
which have thus far characterised this cruise, the ships frequently 
expose their entire belt and the bottom plating beneath it. It 
must be remembered that even a 5in. or 6in. shell—of which there 
would be a great number—could inflict a severe and dangerous 
injury if it struck below the belt, while otherwise the water line, 
even with the belt entirely submerged, is, on account of the case- 
| mate, armour and coal, immune to all except the heaviest pro- 
| jectiles. The fact is that under the sea conditions in which 
| battles may be fought a belt of 8ft. in width, if considered alone, 
| is too narrow to afford the desired protection, wherever it may be 
| placed ; and the question becomes an academic discussion, with 
| certain arguments on each side. It is understood that on the 
| latest ships this question is of little import, as the citadel armour 
is but lin. less in thickness than that on the water line, and for 
those ships already built it is believed that if bridges are removed 
and all weights which will be landed when war breaks out are 
taken into consideration, the ship will rise the 6in. or 12in. which 
is believed to be the maximum that it should be desired to raise 
them. 

13. In this connection I desire to comment particularly on the 
disposition of armour on the bows of the ship. When a ship is 
steaming even at 10 knots the armour at the stem is submerged 
2ft. or 3ft by the bow wave, and at 15 knots to a much greater 
depth. ‘There is ordinarily no armour above the water line in this 
part of the ship, thus rendering it vulnerable to 5in. or 6in. shells, 
and if these enter, the pitching and ascending would soon fill the 
| decks forward with water, put the ship down by the head, tend to 
expose her screws and rudder, and render steering erratic. 

14. The suggested curving the entire water-line belt up at the 
bows and covering both sides in the forward portion of the ship, 
say, as far aft as frame 17, with 2in. or 3in. armour as protection 
against smaller calibre shells, seems pertinent and worthy of con- 
sideration. 

15. The importance of thorough protection of the steering gear 
is suggested by Naval Constructor Robinson. The necessity of 
thorough protection of all parts of this gear is accentuated by the 
fact that several ships in the Russo-Japanese War were either 
defeated or seriously injured by having their steering gear disabled. 
In every ‘‘ soft-bowed ’ ship the degree of protection to steering 
gear, when she is down by the head as the result of injury 
forward, should be carefully considered. 








BRIDGES AND SUPERSTRUCTURE (22). 

16. Except for the flagships on which an after bridge and an 
emergency cabin is an essential, all flying bridges and after bridges 
are unnecessary, and are a menace in action. Under ‘‘ Conning 
Towers” I mention the nature of bridge which would be desirable 
forward - viz., the present forward bridge, with portable extension 
on each end extending out to the side, the conning tower being 
used as the habitual steering position, with a wheel on top and a 
rail around the’ conning tower to afford a means of piloting the 
ship. The bridge should preferably have a portable grating cover- 
ing, and the chart house either be subject to removal when war 
breaks out or located farther from the conning tower, on account 
| of tire in action. If there were no flying b idge forward, none 
| would be necessary aft, and the lower bridge, if made large enoagh 
to accommodate the signal staff of flag officer, would then be ade- 
quate as the after bridge of flagships No stronger testimony 
against bridge in action can be desired than the frequent allusions 
in accounts of recent battles to the splinters, fires, and damage 
caused by their presence. 

17. I would recommend that one ship of each class only be fitted 
as a flagship, the others of the class not to be so fitted. In this 
connection, in order that space aboard ships which are not flag- 
ships. be not wasted, it is now time to decide, once for all, on a 
certain list of ships to be used as flagships, fit them, not only in 
regard to bridges, but in all other respects, for that duty, and 
remove bridges and re-allot space on the others. This would greatly 
increase the efficiency of the fleet, all of which now carry much 
supertinous weight and much unused space, owing to their nearly 
all being fitted with flag officers’ accommodations. 

CONNING TOWERS (23 to 26). 

18. I am of the opinion that neither the present conning tower 
nor, 7” toto, that recommended by any commanding officer in the 
fleet is entirely adequate, though a number of recommendations 
embody many features of what I consider the most efficient tower, 
and the type sugzested by Mr. Robinson meets my approval in all 
essential particulars. 

19. It is my opinion that this very important battle station 
should be large enough to permit of its habitual use for steering 
the ship at all times, as is the case in certain foreign navies ; that 
it should be elliptical in shape, extending athwartships far enough 
to permit a clear view directly astern ; and that, while for pilot- 
ing a wheel should be provided on top, the conning tower should 
be the only steering station protected from the weather. It 
should thus become, as it should be, the customary place from 
which the ship is manceuvred, except when entering a harbour or 
going alongside of a dock. This change would at once do away 
with the flying bridge and its incidental hamper. On ships 
similar to the Connecticut a portable extension to the lower bridge 
should be fitted, extending out to the side, which would 
unrigged at ‘‘clear ship.” The conning tower should be directly 
over the central station and connected to it by a thick armoured 
tube at least 3ft. in internal diameter in the clear, in order to 
permit a man to pass through it. In the central station all such 
gear as wheel, compass, helm indicator, &c., should be duplicated, 
while the conning tower would require all gear necessary to the 
habitual handling of the ship. The conning tower should have an 
openiog in the after side which can be closed with an armoured 
door, otherwise the heavy plate formerly fitted is necessary, and 
this is undesirable both on account of its weight and the less pro- 
tection it affords. 

20. I invite attention to the frequent casualties to personnel in 
conning towers during the Russo-Japanese war, and therefore 
cannot agree with those officers who state that no top to the tower 
is necessary. I consider ‘a top essential both as to a protection 
against gun fire, fragments of shell, &c., and against falling masts, 
&c The slits in the tower should be bevelled out on the inside to 
give a greater angle of vision through the same sized orifice, 





and they should be somewhat larger than at present, but not 
larger than necessary to an unobstructed view, and not so large as 
to weaken the security of the top of the tower in case it should be 
bit. Stanchions supporting the top would not give this strength 
and are a menace. It is further suggested that the slit_be a little 
above the head of the average man and a runway provided around 
inside so that only those who must peep out would be exposed to 
splinters. For ordinary conditions a raised platform would be 
used by the helmsman, and if necessary this could be used in 
battle. 

21. A conning tower of this nature would be of real service. It 
would also be large enough for the flag officer—at present no 
armoured station is provided for him althou-h in a modern 
engagement such protection is of vital importance. Aside from 
the question of saving this weight by combining the captain’s 
station with the one required for the flag-officer, that officer 
should, in battle, be near the captain of the flagship to facilitate 
transmission of his orders to the vessel. The estimate of three 
additional people to accompany the flaz-officer is thought to be an 
adequate provision. 

22. It would seem to be a wise further precaution to surround 
this tower at a distance of some 6ft. by a lin. plate to act as an 
exploder of shell which hit it. This space could be utilised in 
peace asa locker. It is also thought that a plenum ventilation 
connection from below could be fitted so that in event of fire the 
smoke could be kept out without closing the peepholes, 

23. No apparatus should be in actual contact with the walls of 
the conning tower. Woodwork, except of a temporary character, 
should not be placed near the conning tower, on account of the 
dan er of fire in action, this danger being mainly the obscuring of 
vision by smoke, or the driving away of personnel by smoke and 
heat, and not necessarily of the destruction of gear. 

TORPEDO DIRECTING STATIONS (27 and 28). 

24. The location suggested for these stations by Naval Con 
structor Kobinson appe:r desirable, their only fault being in their 
protection. In view of the fact that torpedoes will not be used 
until ships are at comparatively short ranges, the thickness of the 
armour must be materially increased over that at present in use, 
as otherwise the stations would probably be shot away before the 
time came to use them. 


SHELL STOWAGE (29). 


25. I concur in the belief that special rooms for the stowage of 
the ordinary types of shell are unnecessary. 

QUESTION OF COAL (30 to 33, inclusive, 35 and 36). 

26. With reference to the question of coaling, without entering 
into details relating to any individual ship, I desire to invite 
attention to the tactical importance of rapid coaling, whether from 
a lighter or from a collier. This subject is of such importance as 
to merit the most careful consideration in every feature, from 
bagging the coal to its final trimming in the bunkers, and extends 
even to designing the colliers with a view to their “fitting” the 
average battleship, so that the ereatest number of men and hoists 
may work at the same time. The question of landing coal bags on 
the gun deck, the men’s living quarters, and messing apartment is 
one of importance, in that if the use of it in coaling can be 
avoided it vastly increases their comfort, but this is, nevertheless, 
subsidiary to the question of getting the bunkers trimmed 
quickly. 

27. The question of a ship’s ability to coal after an engagement 
also deserves the most careful consideration. A method of accom- 
plishing this is referred to by Naval Constructor Robinson, and 
was suggested by Lieutenant-Commander Bristol, and, without 
entering into its merits, I desire to accentuate the importance of 
such a provision, for it is one on which the chase and final capture 
of an enemy, or even the immediate further taking part in the 
operations at hand, might depend. It therefore merits thought 
and study. 

28. Referring to the question of bunker capacity, I agree with 
Naval Constructor Robinson that a modern battleship should have 
an actual steaming radius at economical speed of 6000 miles, allow- 
ing for make-up feed and for a small margin of coal to be left on 
arrival in port. In this connection it may be remarked that the 
variable performances of the ships of this fleet would indicate that 
this is as much a question of economy in the design of the engines 
and boilers as is the actual capacity of the bunkers. Results thus 
far, for example, show that the Connecticut steams about 2-8 miles 
per ton, while vessels of considerably less displacement cannot 
exceed from 2-2 to 2-3. 

29. Referring to economical speed itself, that is in itself an 
important tactical feature. If, without material sacrifice of other 
qualities, an economical speed of as much as 12 knots could be 
obtained, it would greatly facilitate the movements of a fleet when 
making long passages, which demand the employment of economi- 
cal speeds. Experiments during this trip show that the economi- 
cal speed of this fleet is about eight knots excluding the Maine, 
which has no economical speed, and burns over 30 tons of coal a 
day in port —- and I doubt if even the Connecticut class would prove 
their most economical speed to be much above that, although they 
have a large radius at 10 knots. 


COLLIERS (31 to 33, inclusive). 

30. In connection with the subject of colliers, I respectfully call 
attention to a report made to me by the present Chief of Staff, 
forwarded with my approval under my endorsement of March 5th, 
1908, which report meets my own views. I believed that the 
14 knots speed for such vessels, suggested in paragraph 32 of Naval 
Constructor Robinson’s report, cannot be attained without sacri- 
ficing more important features in design. Of course, the higher 
speed the better, as is the case in any type of ship, but speed 
should not be attained by sacrificing the ability to discharge coal 
int» a battleship expeditiously. Although this is primarily a sub- 
ject for the consideration of ship designers, I believe 12 knots to 
be about the highest practicable speed for the type of collier that 
we must have. From our experience on this trip, I am convinced 
that it will take nearly twice as long to coal the Connecticut, for 
instance, from the Vestal and Prometheus as it should, and as it 
would from a ship of less length, and with her hatches properly 
arranged. ‘Those two colliers are about the same length as the 
Connecticut, and as arranged it will be possible for the latter to 
coal from only one end ata time. This defect is the result of an 
attempt to give these twocolliers a high speed, and, in my opinion, 
it is vital. 

DOORS IN ENGINE AND FIRE-ROOM BULKHEADS (34). 

31. The omission of these doors is generally opposed by the 
engineer officers of the fleet. Nevertheless, it would undoubtedly 
add to the safety of the ship, and I concur in Naval Constructor 
Robinson’s belief that the engineer’s force would soon accommo- 
date themselves to the new conditions were the doors omitted. 
Their omission in future designs from all warship bulkheads in 
the machinery spaces is therefore recommended. 


FIRE-CONTROL MASTS (37). 

32. These present masts, not having been designed for this 
purpose, are not well adapted to fire control; aside from the 
excessive vibration, which may be a necessary evil, one shot, 
either direct or ricochet, would bring them down. A cage-work 
mast especially constructed to resist being cut down and, so far as 
possible, to resist vibration, would probably be satisfactory. 

33. The cutting of the communications from the fire-control 
station by a fragment of a shell in the recent English experiments 
with the Hero suggests the advisability of running such communi- 
cations through a small armoured tube extending from the 
spotter’s station down to armour. This should be heavy enoueh 
to protect the wires, &c., from fragments and splinters, even 





though it might not be practicable to make it a protection against 
direct impact. 
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SEARCHLIGHTS (37). 


34. The searchlights aboard the ships of this fleet are not suit- 
ably located. A searchlight on a bridge, or so located elsewhere 
that the rays strike any part of the ship, is of little value. It is 
believed that, so far as practicable, they should be in elevated 
positions and on the centre line of the ship. Further study and 
experiment with this subject is an atsolute essential. 


TURKETS (38 to 41, inclusive). 

35. The turret-turning gear as mounted aboard the Maine is 
believed to be the best electric gear yet installed, and even that is 
considered less satisfactory than the Williams Janney gear as 
installed aboard the Illinois, so far as experience of one year with 
the latter indicates. The present turrets ‘kick off ” during firing, 
in some ships to an annoying extent sufficient, in fact, to mate- 
rially decrease efficiency ; and in some ships this increases mate- 
rially during the short string of shots allowed on target practice. 
This “‘ kicking off ” has been minimised by rusting the discs and 
setting up as hard as possible, in some cases to the extent of 
oe a wrench on the nuts and training the turret against it. 

While these expedients in some cases practically remove the diffi- 
culty, they are accompanied by the danger of disabling the turret, 
and are at best a makeshift to circumvent a difficulty which 
should, if possible, be corrected in the design. 

36. Unless the compressed air system of loading turret guns 
proves to be successful, the two-stage hoist is believed to be the 
best, both regarding safety and rapidity, which now offers. 

57. The question of placing turrets under air pressure to assist 
in expelling gases is heartily approved. 

38. I again invite attention to the importance of fitting adequate 
means for hoisting turret ammunition by hand. The turret guns 
can be trained, elevated, and loaded by hand, but burning out a 
hoist motor now puts a turret gun out of commission. 


FUNNELS (42). 
39. Teoncur in Naval Constructor Robinson's recommendation 
as to shortening funnels. 
(To be continued.) 








AMERICAN ENGINEERING NEWS. 


American rail mill practice.—In the recent discussions 
as to rail mill practice in the rolling of American steel rails, 
very little definite information has been given as to the actual 
practice of individual mills, but this information has now 
been given for a number of mills, and is tabulated below in 
order to show the wide range of practice :— 
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Tests of alcohol engines.—The United States Department 
of Agriculture and the United States Geological Survey have 
both conducted extensive tests of alcohol for operating 
explosive or internal combustion engines. The latter series 
of tests were made with engines of 10 horse-power and 
15 horse. power, using commercial fully-denatured alcohol and 
petrol of 73 degrees specific gravity. They were run at 
speeds of 250 to 300 revolutions per minute. The fuel con- 
sumption was about equal in volume, the average of the 
minimum tests being 0°8 pint per brake horse-power per 
hour for both fuels. As the heat value of alcohol is only 
about 60 per cent. that of petrol—by volume—the former 
developed the higher thermal efficiency. The maximum 
efficiencies were 34°6 per cent. for the alcohol, and 22°2 per 
cent. for the petrol. A mixture of alcohol vapour and 
petrol, by a double carburetter, gave intermediate results. 
Special tests were made with alcohol—and water—of various 
streneth, ranging from 50 to 94 per cent. by volume. The 
maximum power was developed with pure alcohol, but was 
reduced only 1 per cent. with alcohol of 80 per cent. 
strength. The minimum consumption was only 174 per 
cent. greater with the 80 per cent. alcohol than with the 
denatured alcohol or the petrol. The denatured alcohol 
produced no detrimental effects upon the valves or the 
cylinder walls. The lowest fuel consumption was obtained 
when thehighest practicable degree of compression was used— 
150 1b. to 180 lb. per square inch above atmospheric pressure. 
It appears that the alcohol engine will weigh more than a 
petrol engine of the same size; but as the former will have 
35 per cent. greater power capacity, the weight per horse- 
power need not be greater. Commercial petrol engines can 
be run with alcohol, using 14 or 2 times as much of this fuel 
as of gasoline. To obtain the best results certain changes 
must be made, but these are not generally practicable; in 
the first place, it is usually difficult to raise the compression 
sufficiently ; and, in the second place, the engines are not 
always heavy enough to stand the higher maximum explo- 
sive pressures of 600 1b. to 700 lb. per square inch. 

Petrol-electric motor carriage.—The railway motor car has 
not made much headway in the United States, but a few 
interurban lines—of the class usually operated by electricity 
—are using independent motor cars of this class. In this 
way the cost of overhead wiring and a central generating 
station are avoided ; but, of course, the traffic capacity is 
comparatively limited, and the system could not be applied 
to the busier lines. The Strang type of petrol-electric motor 
carriage is in use on one of these interurban railways, and a 
new car of this type has recently been built. It is 66ft. long, 
94ft. wide, 14ft. high above the rail, and weighs 50 tons. It 
has chairs and fixed seats for seventy-five passengers. A 
vertical four-cycle petrol engine having six cylinders 10$in. 


by 9in. runs at 425 revolutions, and is directly connected to 
a generator of 85 kilowatts capacity at 250 volts. On the 
front bogie are two interpole motors of 100 horse-power 
each, series-wound for 250 volts. There is a storage battery 
of 112 cells of the Planté type, having a capacity of 300 
ampére-hours. An electrically driven centrifugal pump 
circulates the jacket cooling water through radiator pipes on 
the roof, or through heating pipes in the passenger compart- 
ment. The Westinghouse automatic air brakes are applied 
to both bogies. The petrol is stored in tanks of sufficient 
capacity for a run of 200 miles, and the consumption is from 
4 to ? gallons per mile. The engine is started by driving the 
generator—as a motor—from the storage battery. The 
battery is charged when the car is running downhill, stop- 
ping at stations, or running without consuming all the 
current generated. A speed of 50 miles per hour can be 
attained, and the machine can haul other cars. 








SOCIETY OF ENGINEERS. 


Tuer following is an abstract of a notice which has 
recently been sent round to the members of the Society 
of Engineers :— 

The Council of this Society announce that they have decided to 
institute the following developments of the Society’s work in 
the interests of members and the profession generally. Since 
the appointment of Mr. A. S E. Ackermann as secretary of the 
Society of Engineers, it has been only natural that the question 
of amalgamation with the above Civil and Mechanical Engineers 
Society, often raised for discussion in the past, but never 
previously advanced to a practical stage, should be revived. By 
the intervention of Mr. Ackermann as secre ary of both Societies, 
active negotiations were recently opened between representatives 
of the two bodies, and the Council state that these have very 
quickly resulted in the formation of a scheme which has com- 
mended itself equally to the Councils of both Societies, and 
which, it is believed, will prove satisfactory to their members. 
The terms of the amalgamation will shortly be expressed by a 
draft of new rules which will be submitted to themembers of both 
societies. 

It has of recent years become increasingly evident that technical 
and other societies claiming to represent such professions as that 
of engineering must undertake something more than the reading 
and discussion of technical papers, and the Council of the Society 
have for several years been considering various suggestions for 
giving effect to this obviously desirable object. The difficulties 
have been considerable, and hitherto insuperable, and in under- 
taking the work outlined below, the Council have not felt able to 
do more than initiate a scheme which only the cordial and even 
enthusiastic support of the members can enable them to com- 
plete. The object, therefore, of the present announcement is to 
enlist the personal sympathy and pract’cal assistance of the 
members in the initial efforts to make the Amalgamated Society 
a means of rendering effective assistance to the members in the 
first instance, and ultimately to the profession at large. The 
financial position of the Society is fortunately such as to enable 
the Council at once to begin the work by offering gratuitous 
advice both of a general fand legal character to members in con- 
nection with their professional work, or their rela ionships with 
their clients or employers. For the former, a Standing Com- 
mittee of the Council has been appointed, and for the latter 
arrangements have been made with the Society’s solicitors 
which cover the year ending December 31st, 1909, and 
members are invited to forward to the Secretary full 
statements of any circumstances which may involve questions 
upon which general or legal advice may be of service. This 
arrangement is tentative, and it will be decided to continue or 
modify the arrangement according to the result of the first year’s 
working. It is not at present possible to undertake legal action 
on behalf of individual members, or to supply ‘‘ Counsel’s opinion” 
free of charge, but obviously such an extension of the work is only 
a matter of finance, and directly depends upon the support 
accorded by the profession at large. It is necessary to state here 
that, in pursuing this ‘‘ forward” policy, the Council have no in- 
tention of placing the Society in competition with or in opposition 
to any other kindred society, but on the contrary, it is hoped that 
by the co-operation of all bodies having mutual interests, a force 
may be created which will, by virtue of its representative character, 
acquire power and influence unattainable by any number of 
separate organisations, such as those at present representing the 
profession. 








GEOLOGISTS’ ASSOCIATION, LONDON.—The next meeting of the 
Association will be held at University College, Gower-street, W.C., 
this evening at 8 p.m., when the following paper, descriptive of 
the locality to be visited during the long excursion, will be read : 
“The Geology of the Berwyn District of North Wales,” by 
Joseph Lomas, F.G.S. 

THE AUTOMOBILE CLUB OF AMERICA.—An Internati nal Road 
Race for the Grand Prize of the Automobile Club of America will 
be held at Savannah, Georgia, on Thursday, November 26th, 1908, 
over the public roads of Chatham county, under the military pro- 
tection of the State troops, with the co-operation of the municipal 
authorities of the city of Savannah, and the Savannah Automobile 
Club. According to the general conditions, American and foreign 
cars will be eligible to compete, but not more than three cars of 
any one make can be entered. Foreign entries should be made 
through the recognised Automobile Club in the country in which 
the car is manufactured. The length of the course will be 26-73 
miles, which shall be covered fifteen times, muking the total dis- 
tance of the race 400°95 miles. The amount of the entrance fees 
is as follows :—750-00 dols., say, £150, for one car; 1300 dols., 
say, £260, for two cars of the same make ; 1750 dols., say, £350, 
for three cars of the same make. Entries will close with the 
contest committee of the Automobile Club of America on 
October Ist, 1908. A deposit of 300 dols., say, £60, per car must 
accompany each entry at the time the entry blank is filed with the 
committee ; the balance of the entry fee must be paid on or before 
the date of closing of entries, October Ist, 1908. If the balance 
of the fee is not paid on or before October Ist, 1908, the deposit 
will be forfeited. After October Ist and up to November Ist, 
1908, entries will be received at an increase over the regular entry 
fee of 250-00 dols., say, £50, per car. If the number of cars entered 
is too great, taking into account the length of the course, the 
committee will, if need be, proceed to eliminations. In this 
event the date and special arrangements concerning those elimi- 
nations will be subsequently fixed by the committee. All cars 
taking part in the race must have a motor comprising four cylin- 
ders with a bore of 6-lin. (155 millimetres) maximum, or the 
equivalent in effective surface, 7.¢., 75-4678 square millimetres. 
Cars in running order, but without water, petrol, tools, spare 
tires or parts, must weigh at least 24241b. (1100 kilos.). This 
weight of 2424 lb. (1100 kilos.) will include oil in the motors and in 
the transmission. Every agent of oxidation, other than atmo- 
spheric air, is forbidden. Each car must carry two persons seated 
side by side, of a minimum average weight of 134 Ib. (60 kilos.) 
each. All cars taking part in the race must have :—(1) A reverse 
gear, driven by the motor. (2) A horizental exhaust directed 
towards the back part of the car, and with its extremity suffi- 
ciently elevated to avoid the raising of dust. (3) The overall 





width of a car must not exceed 68°89in. (1.75 m.). 
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THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
The July Quarterly Meeting. 

A FAIR amount of | was tr in some 
departments at the quarterly meeting of the Midland iron trade 
in Birmingham on Thursday the 9th inst. Consumers were needing 
supplies, and prices being low, they were more disposed to operate 
than has of late been the case. In some branches, however, the 
business done was small, and buyers seemed inclined to obtain just 
as much as was necessary for current needs, and no more. Speak. 
ing generally, trade must still be considered dull, and the long- 
looked for improvement has not yet set in. Iron trade prospects 
are, however, improved by the good hay harvest, which hag been 
ingathered, and also by the expectation of a good wheat harvest. 
Members of the engineering trades were moderate buyers of 
marked bars and plates, and of good foundry irons, as well as of 
structural steel. 


rae 





Pig Iron. 

Staffordshire cinder forge pig was quoted 46s., as against 
48s. at the Apr.] quarterly meeting, and 53s. at the January 
quarterly meeting, the present figure being, therefore, a reduction 
of 2s. on three months ago, and of 7s. upon the half-year. Some 
of the manufactured ironmakers purchased up to the end of 
September. Part-mines were quoted on Thursday 48s. to 4\s,, 
whereas three months ago they were quoted F2s, 6d. to 54s., and 
six months ago 55s. to 56s., 5s, having, therefore, been lost on the 
shorter period, and 7s. on the longer. Some good contracts have 
been renewed in hot air all-mine pig iron at 80s. to 83s,, or about 
7s. 6d. lower than in January. Quotations for cold blast have 
been reduced since the present year opened from 115s, to 110s. 
Quotations remain 45s, to 47s. for Northampton sorts, or 3s. reduc- 
tion on the quarter, and 7s. on the half-year. Derbyshire pig 
iron is quoted 47s. to 48s., which is a reduction of 5s, on the half 
year, and 4s. on the quarter, 


Manufactured Iron. 

Some moderate quantities of manufactured iron changed 
hands, the low prices bringing out buyers. Marked bars were 
quoted £8 10s., and galvanised corrugated sheets £12 10s., with 
unmarked bars £6 5s. to £6 7s. 6d. Plain black sheets, doubles, 
are quoted £7 7s. 6d. to £7 10s. Hoops are £7 to £7 5s., and gas 
tube strip is £6 10s. to £6 12s, 6d. Marked bars have lost 10s. 
per ton on the half-year, unmarked bars 15s., gas strip also lis , 
and black sheets (doubles) 17s. 6d. Galvanised corrugated sheets 
have been shipped during the half-year to the extent of 192,11s 
tons, worth £2,682,435, this being a reduction in quantity of 
51,920 tons, and in value of £894,157. 


Steel. 

Some fairly good orders for steel sections have been placed 
by engineers, and railway carriage and wagon companies, and 
bridge builders. Joists are quoted £5 15s. to £6 5s., with consider- 
able competition from the Continent and from the North of Eng- 
land, these figures being about 10s, lower than when the present 
year opened. Angles are quoted £5 163. 3d, against £6 5s. to 
£6 10s. in January. Semi-finished steel is slizhtly improved. 
Bessemer sheet bars are quoted £4 12s. 6d. to £4 15s., and 
Siemens £4 lds. to £4 17s. 6d. This is about the same as three 
months ago, and a reduction of about 7s. 6d. on six months back 


Railway Improvements. 

On the new Great Western route from Birmingham to 
Bristol the first through express passenger train ran successfully 
in 2h. 20min. on the Ist inst. Formerly, travellers by the 
Great Western Railway between these points had to make a long 
detour vy way of the Severn Tunnel, Hereford, Worcester, and 
Kidderminster, a distance of 133 miles over a steeply graded 
route, or to travel v/@ Didcot and Banbury, a distance of 141 miles. 
By means of new connections between Tyseley and Bearley, and 
between Honeybourne and Cheltenham, together with a revival 
of the running powers over the Midland line from Standish to 
Yate, the distance has been reduced to 95 miles, with gradients 
and curves more suitable for express services. The new route 
enables passengers to travel from Wolverhampton to Penzance 
without changing carriages. The new Birmingham and North 
Warwickshire line—which forms part of the new route—has been 
used for goods traffic since December last, and the permanent way 
has thus been tested and rolled quite smooth for passenger trains. 
The distance between Tyseley and Bearley by this route is 
174 miles. Floods rise with great rapidity in the Cole and Alne, 
and therefore river bridges, culverts, and stream diversions have 
been provided on an unusually large scale in the construction of 
the new line. At Henley-in-Arden there is a junction of the 
branch line to Lapworth, and thus the new route is linked up to 
the old one. 


Birmingham City Engineer’s Department. 

The report of the City Surveyor (Mr. H, E. Stilgoe) for the 
two years ended March 31st has been issued. The number of 
buildings for which plans were deposited during 1906-7 was 
1739, and the number last year was 1829. Under the Facto. ies 
and Workshops Act of 1901, in addition to dealing with new fac- 


‘tories, and the numerous alterations and additions to existing 


workshops completed during the two years, inspections have been 
made in respect of 5074 factories and workshops erected prior to 
1892, as to the means of escape from fire, and 244 notices have 
been served requiring additional means ot escape to be provided. 
All the new factories and workshops, and the numerous additions 
to the existing ones, which have been built in the city during the 
past two years, have been dealt with as required by the Act. 
Dealing with the roads and scavenging department, Mr. Stilgoe 
states that in conjunction with tramway construction and recon- 
struction the full width of the carriage-way has been paved or 
repaved with 20,683 superficial yards of hard wood or prismatic 
oak, and 15,022 superficial yards of granite. For the purpose of 
coating and repairing macadamised roads during the past three 
years 38,345 tons of various materials were purchased in 1907-8, 
38,560 tons in 1906-7, and 28,877 tons in 1905-6. 


Streets Maintenance. 

The average expenditure per annum, and cost per mile 
of repairing macadam, granite and wood dws ements, and watering 
and gritting streets, for the two years ended March 31st, 1908, was 
as follows :—Repairing macadamised streets £19,655 19s, 4d., 
mileage 216.68, cost per mile £90 14s. 4d.; repairing granite pave- 
ments £1682 9s. 4d., 36.70, £45 16s. 10d.; repairing wood pave- 
ments and part renewing £5016 18s. 9d., 19.15, £261 19s. 7d.; 
cleansing streets £34,913 17s. 2d., 272.64, £128 1s. 2d.; watering 
£1827 13s. 9d., 272.64, £6 14s. 1d.; gritting £2056 15s. 7d., 272.64, 
£7 10s. 10d. It is pointed out that the area of wood pavement 
under maintenance. contract with the Improved Wood Company 
was 111,193 square yards. The amount paid during the past year 
for such maintenance has been £3996 19s, 1d., or at the rate of 
8.63d. per square yard, such payment, according to contract 
covering the . ost of entire renewals where necessary. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
MANCHESTER, Wednesday. 
Another Uneventful Week, 
ALTHOUGH there was a fair attendance on the Iron ’Change 





on Tuesday, accounts of transactions were rare, and, as a rule, 
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were of the usual ‘hand-to-mouth” character. Where the 
inquiry was for quantity, both merchants were willing to grant 
concessions to induce business, There was no official change to 
record, although Derbyshire may be looked upon as fairly steady. 
Scotch iron was a shade weaker. 


Finished Iron and Steel. 
All classes were weak, and more ‘‘ cutting ” of prices may 
come at any moment. 


Other Metals. 
Copper, manufactured, dull, and sheets £2 per ton lower ; 
sheet lead, unchanged ; tin, English ingots are firm, 


Quotations. 

Lincolnshire No. 3 foundry, 58s.; Staffordshire, 52s.; 
Derbyshire, 53s.; Northamptonshire, 55s,; Middlesbrough, open 
penis 59s. 10d. to 60s. 4d. Scotch: Gartsherrie, 61s.; Glen- 
garnock, 59s. 3d. to 59s. 6d.; Eglinton, 58s, to 58s, 3d. ; Dalmel- 
lington, 57s. 6d. to 57s. 9d., delivered Manchester. West Coast 
hematite, 58s. 6d. to 59s.; East Coast ditto, 57s. to 57s. 6d., both 
f.o.t. Seotch, delivered Heysham: Gartsherrie, 59s.; Glengar- 
nock, 57s. 3d. to 57s. 6d.; Eglinton, 56s. to 56s, 3d.; Dalmelling- 
ton, 55s. 6d. to 55s. 9d. Delivered Preston: Gartsherrie, 60s. ; 
Glengarnock, 58s. 3d. to 58s, 6d. ; Eglinton, 57s. to 57s. 3d. ; 
Dalmellington, 56s. 6d. to 56s, 9d. Finished iron: Bars, £6 10s.; 
hoops, £7 12s. 6d.; sheets, £8 5s. Steel: Bars, £6 5s.; Lancashire 
hoops, £7 15s.; Staffordshire ditto, £7 10s.; sheets, £7 17s. 6d.; 
boiler plates, £7 7s. 6d.; plates for tank, girder, and bridge work, 
£6 5s. to £6 7s. 6d.; English billets, £4 10s. to £4 12s, 6d.; foreign 
ditto, £4 2s. 6d. to £4 5s. Copper: Sheets, £70; tough ingot, 
£61; best selected, £61 per ton. Copper tubes, 9d.; brass tubes, 
7d.; condenser, 8d.; rolled brass, 6d.; brass wire, 64d.; brass turn- 
ing rods, 6}d.; yellow metal, 6}d. per lb. Sheet lead, £15 5s, to 
£15 15s. per ton. English tin ingots, £125 10s. to £126 per 
ton. 


Lancashire Coal Trade. 

There was a good attendance on the Coal Exchange, but 
business was very depressed. Short time is being worked at 
most Lancashire collieries, and advantage is being taken by out- 
side districts to pour into Manchester and surrounding towns 
immense quantities of coal, especially domestic sorts and slack, 
at prices which put the Lancashire lists in the shade. It is 
evident that the recent reduction of 10d. per ton in house coal 
has had no effect in stimulating business here, as merchants are 
holding off as much as possible, or are buying Yorkshire or 
Derbyshire sorts, Shipping demand continues on the dull side. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

Noincrease of businesscan be noted in the hematite iron trade 
this week. The demand from all sources remains very small, and 
there is no prospect of improvement atan early date. Buyers con- 
tinue to purchase only small parcels for immediate use, and there 
is next to no inquiry for forward deliveries. This, to some extent, 
can be accounted for by the chance of a lower range of prices in 
the early future, but the chief reason is that the consumption of 
iron is very small, and that it is difficult to estimate wants too far 
ahead. Mixed Bessemer numbers are at 59s. 6d. net f.o.b., or 6d. 
down on the week, and warrant iron sellers are at 58s., but there 
is no trade doing in the latter, and it is reported that makers have 
sold at 59s., and even at less. Smelters have had some relief of 
late in the cheapening of the supplies of raw material, and they 
expect further depreciation in values shortly. Then it is antici- 
pated that lower prices will be possible, as at present it is difficult to 
realise a profit on the trade being done, and especially so as so much 
of the smelting plant is lying idle. There is no change to note in 
the demand for special hematites, ferro-manganese, spiegeleisen, 
charcoal iron, or other of the minor products of this district. The 
demand for iron ore is quiet, and there is no activity at the mines. 
The commoner sorts are not inquired for, and are being stocked, 
while fair sales of the best grades of ore isreported. Good average 
sorts are at 10s. 6d. net at mines, and best sorts are at about 17s. 6d. 
per ton. Foreign ores are not being largely imported at present, 
although several] of the largest smelters in the district are largely 
interested in the iron mines of Spain and Algeria. : 


Steel. 

The works at Workington are better employed than 
they have been, and the mills at Cammell’s, which have been 
standing idle for some time, are now partially employed on steel 
rails and fish-plates, but they are not well off for orders. The 
Moss Bay Works in the same town are moderately employed on 
rails and sleepers, but no great trade is being done. The mills at 
the Barrow steel works, which have been at a standstill for over 
two months, are still standing for orders. Prices are low, but 
not sufficiently so to attract new business. The outlook on 
home, foreign, colonial, and continental account is very poor, and 
it is not anticipated any improvement will take place for some 
months to come, and soehahiy not during this year. 


Shipbuilding and Engineering. 

The only news of importance this week is that of the 
placing of the order for a Channel steamer with Vickers, Sons and 
Maxim for the Fleetwood and Belfast service of the London and 
North-Western and Lancashire and Yorkshire Railway Companies. 
The Barrow firm has already built five vessels for these owners. 
Tenders are being sent out for other new work in the market, but 
there is not much demand at the moment for new shipping ton- 
nage. It is expected that new Admiralty work will be given out 
later on in the year. 


Shipping and Coal. 

The shipping trade remains very quiet, and there is a 
further decrease to note this week in the exports of iron and 
steel. Already the shrinkage of exports this year as compared 
with the corresponding period of last year amounts to about 
190,000 tons. The coal and coke trades are quiet, and the 
lowering of prices has not materially led to any increase of new 
business. P 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
Steam Coal Trade. 


: OFFICIAL prices remain as before, but in consequence of 
shipments not being brisk, and industrial coal not in much 
demand, the actual rates are rather weaker. Coalowners are 
disposed to meet buyers at prices somewhat below the official 
quotations. Many of the South Yorkshire pits are now working 
only short time, mostly on account of non-pressure of shipments. 
In very few instances is full time worked, the majority making 
from three to five days a week, and in several instances from four 
to five days a week. Steam coal for shipping purposes is officially 
quoted at about 10s. 6d. per ton. The weight exported from 
Hull for the week ended June 30th was 59,822 tons, as compared 
with 98,017 tons for the corresponding week of last year. The 
princi al market was again Cronstadt, with 5138 tons. From 
Grimsby, for week ended July 3rd, the weight exported was 
34,882 tons, as compared with 23,273 tons for the corresponding 
be < last year. Cronstadt heads the list from Grimsby with 
dé ns, 





Locomotive and Gas Coal Contracts. 

Railway contracts are in process of being continued at 
lower prices than were anticipa a few weeks ago, and buyers 
are at present in a favourable position, Contracts for gas 
companies and Corporation gas departments are also being placed, 
generally, at 6d. per ton reduction on the rates of the arrange- 
ments which expired at the end of June. 


House Col. 

Business is quiet in most markets. To London and the 
Eastern Counties the weight being forwarded is comparatively 
light, and the local demand is similar, with a weakening of values. 
Locally, best house coal is quoted at from 11s. to 11s, 6d. per ton ; 
good secondary sorts, about 10s, per ton. The district thin seam 
collieries are much affected by the weakened condition of the house 
coal trade, and are working short time. 


Coke and Small Coal. 

Very little change in business, the production of coke 
being still very large, and in excess of market requirements. Values 
of coke are somewhat weaker in both washed and unwashed. Best 
unwashed coke is now quoted at 11s. 6d. to 12s. per ton, and un- 
washed at 10s. 9d. to 11s. 3d. per ton. Engine fuel and slacks 
and smudge are plentiful. Coking fuel is a little easier, supplies 
being available at 4s. 6d. to 5s. 6d. per ton. 


Hematites—West Coast Easier. 

Not much doing in hematites locally. The export busi- 
ness is still maintained, and stocks are very low. West“Coast 
hematites are somewhat lower. Current quotations are :—For 
West Coast, 69s. to 71s. per ton ; for East Coast, 64s. to 66s. per 
ton ; both net, delivered in Sheffield and Rotherham. 


Lincolnshire and Derbyshire Irons. 

The Lincolnshire Ironmasters’ Association, at their usual 
meeting on the 3rd inst., made no alteration in prices. Both 
Lincolnshire and Derbyshire are unchanged on the week, with 
business very light. Current quotations in all cases net, and 
delivered in Sheffield and Rotherham :—Lincolnshire, No. ¢ 
fuundry, 51s. per ton; No. 4 foundry, 50s. 6d. per ton; No. 4 
forge, 48s. per ton; No. 5 forge, mottled, white, and basic, 50s. 
per ton. Derbyshire, No. 3 foundry, 50s. per ton; No. 4 forge, 
49s, per ton. 


Bars, Shee‘s, ani Billets. 
Previous official quotations still hold good—viz., Bar 
iron, £6 10s. per ton ; sheets, £8 to £8 10s. per ton ; Bessemer 
billets, £7 per ton ; Siemens ditto, £7 10s. per ton. 


Heavy and Light Industries. 

No improvement can be reported in the heavy depart- 
ments of local industry ; but there is stated to be rather more 
activity in several of the departments of the lighter staple trades. 
Some fair export orders are reported in plated goods, and 
several houses do not find work quite so scarce as it was, 
The return of cutlery exports for June, however, still shows 
diminishing business, the total value having been £47,829, as 
compared with £53,329 for June of last year, and £61,438 for 
June of 1906. The principal distant market for cutlery last 
month was Australia, with a value of £8733, which, however, 
compares with £10,234 for the corresponding month of 1907. 


Sheffield Trade with the United States. 

The return issued by the United States Consul in Sheffield 
of the exports from the city for the quarter ended June 30th last 
exhibits a heavy falling off in tne volume of busine-s done with that 
country. The total value was £95,793 19s. 7d., which is a decrease 
of no less than £113,932 18s. 4d. on the value for the corresponding 
quarter of last year. The largest decline is again shown under 
the section ‘‘steel, sheets, bars, wire, &c.,” in which the value of 
exports to the States during last quarter was only £66,629 as 
compared with £162,179 for the June quar er of last year, and 
£150,177 and £93,793 for the June quar’ers of 1906 and 1905 
respectively. The cutlery exports for the June quarter amounted 
to £11,515, again t £17,514 for the corresponding quarter of last 
year ; butchers’ cu'lery £825 against £1513. Decreases are also 
shown in edge and other tools, electro-plate and silver, &c. On 
the o'her hand, there were sent la t quarter from Sheffield to the 
States other articles—such as crank axles, to the value of £3420; 
saws and saw plates, £1165—in which there were no entries im the 
corresponding quarter of last year. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Cleveland Pig Iron. 


Bustness has been almost at a standstill during this 
week, both in the warrant market and also in the regular market. 
It is a long time since there was so little being done in Cleveland 
warrants, there being now noinducement to gamble, and the stock 
is too small to allow of speculating safely. The future is most un- 
certain, and the general idea is that things will be worse before 
they are better, therefore no one will buy except to satisfy imme- 
diate requirements. Thus any orders which come upon the market 
are for small lots for prompt delivery. Consumers expect to place 
orders for their autumn needs on more favourable terms for them- 
selves than are now obtainable. The tendency is that way. 
Besides this, Cleveland pig iron is dear compared with the iron 
off red by mokers in some other districts ; but Cleveland producers 
are not so badly situated as their competitors in other districts, 
and are not yet under the necessity of pressing their iron 
on the market. No 3 Cleveland G.M.B. pig iron has been kept 
at 51s. 3d. per ton all the week for prompt f.o.b. delivery, and the 
supply is reported to be somewhat short of requirements. The 
production of Cleveland pig iron has this week been reduced, 
Messrs. Walker, Maynard and Co. having found it necessary 
towards the close of last week to damp down o:e of their Redcar 
furnaces because of shortness in the supply of their ironstone, a 
shortness brought about by the stoppage of the mines on Wednes- 
day of last week to allow the miners to hold their annual demon- 
stration. However, full operations were recommenced yesterday. 
Several other furnaces in the district have been on slack blast by 
reason of the temporary scarcity of ironstone. No. 1 Cleveland 
G.M.B. pig iron is at 53s, 9d., No. 4 foundry at 49s. 9d., No. 4 
forge at 48s. 3d., and mottled and white at 47s 9d., all for early 
delivery. It is impossible to name any prices for forward delivery, 
for there is no business doing of that description. Certainly con- 
sumers would not pay anything like the prices they are giving for 
early delivery, and it is difficult to say how low a price would 
tempt them. 


Average Realised Price of Cleveland Pig Iron. 


The ascertainment of the average price realised by the 
ironmasters during the past quarter for the No. 3 Cleveland pig 
iron delivered during that period has come out more favourably 
than most traders looked for, and instead of a decrease on the 
previous quarter’s price being shown there was an increase of 
10.36d. per ton. The result is that in the midst of profound 
depression at home and abroad, with prices generally falling, there 
is shown what appears an anomalous position of improved prices 
for Cleveland pig iron, and with them advances in wages and rail- 
way rates. The average realised price of the No. 3 Cleveland pig 
iron supplied last quarter is certified by the public accountants, 
after an examination of the ironmasters’ books, to have been 
51s. 0.88d. per ton, as compared with 50s. 2.52d. in the first quarter 





of the year. Wages of blast furnacemen in the North-East of 
England will thus for the current quarter be raised 1 per cent., 
and the rates for the carriage of ironmaking materials on the 
North-Eastern Railway will also go up 1 per cent., these, like the 
wages at the furnaces, being regulated by sliding scale based upon 
the average pri-e realised for No. 3. The highest price reported 
in the late “‘ boom” was 57s. 3d. per ton for the third quarter of 
last year, and that was also the best price shown since 1900. The 
value of iron has thus gone back to the extent of about 6s. 2d. 
per ton. In the corresponding quarter of last year 56s. 6.45d. per 
ton was the average. As regards the quoted price of No. 3 Cleve- 
land G.M.B. pig iron during the second quarter of this year it 
averaged 51s. 6d. per ton, and thus quoted and realised prices 
came nearer to each other than they usually do in the same 
quarter, which would prove that the ironmasters did mainly a 
hand-to-mouth business. Theaverage quoted price for April was 
51s. 10}d., for May 51s. 6}d., and for June 51s. 1d. Theaverage 
quotations rose from 49s. 9}d. in the first quarter of the year to 
51s. 6d. in the second. 


Hematite Pig Iron. 

After keeping mixed numbers East Coast hematite pig 
iron for several weeks at 57s per ton, the ironmasters have found 
it advisable to reduce their quotations, for demand was exceedingly 
slow, and promised to be worse. The shipbuilding industry is 
showing no signs of revival, and it has been found necessary to 
close another of the steel works producing steel plates and angles, 
which will lessen the consumption of hematite iron. The figure 
now asked for mixed numbers is, therefore, reduced to 56s. €d. 
per ton, but there are odd firms holding out for 56s. 9d. Rubio 
ore can readily be got at 15s. per ton c.i.f. Middlesbrough, but 
buying is almost at a standstill. 


Stocks and Shipments of Pig Iron. 

| Notwithstanding the dulness of trade, Connal’s stock of 
Cleveland pig iron was last month reduced 15,083 tons, making 
24,302 tons decrease for the second quarter of the year. A year 
ago 271,758 tons were held, and at the end of Jfine, 1906, no less 
than 641,371 tons. The stock is now a little one of 48,000 tons, a 
smaller stock than has been reported since 1900. The shipments 
of pig iron from the Cleveland district were fair last month, but 
are not so active this month as were looked for, though they are 
expected to be heavy, especially on oversea account. Up to 
8th inst. they were 28,954 tons as compared with 30,771 tons last 
month ; 31,582 tons in July, 1907 ; and 29,230 tone in July, 1906, 
all to 8th. 


Manufactured Iron and Steel. 

No improvement can be reported in any branch of the 
finished iron and steel industries, and all are irregularly employed 
except the rail mills. They are keptin fairly active operation, and 
the shipments are very good, especially to India, Australia, South 
America, and Japan. During the past quarter 173,795 tons of manu- 
| factured iron and +teel,chiefly rails, were exported from Middles- 
| brough, as compared with 156,827 tons in the corresponding quarter 
of 1907, and for the half-year 326 131 tons, against 281,517 tons 
| last year, both this year’s items, therefore, showing considerable 
increases. The South Durham Steel and Iron Company, which 
| closed its Moor Steel Works at Stockton last October because 
| of slackness of trade, and has since kept them idle, has found 
it necessary, owing to the greater depression, to suspend opera- 
tions also at its West Hartlepool Steel and Ironworks, so that 
it now has only the Stockton Malleable Works running. The 
firm produces mainly shipbuilding material, and its output when 
fully employed is over 8500 tons per week. The wages of the 
steel mill men at Consett and various other plate-making esta- 
blishments in this district, which are regulated by sliding scal, 
based upon the prices realised by the Consett Company for stee 
plates, have been reduced 5 per cent. for the third quarter of thel 
year. No particulars are issued of the actual realised price. 
The wages have declined 74 per cent. this year, and are now 
10 per cent. above the standard of 1898, when the present sliding 
scale was established. The prices of manufactured iron and steel 
are maintained as under :—Steel ship plates, £6; steel boiler 
plates, £7; iron ship plates, £6 5s.; king iron and steel, 
£5 10s.; steel sheets, £7 17s. 6d.; steel hoops, £6 17s. 6d.; steel 
strip, £6 12s. 6d.; steel bars, £6 7s. 6d.; common iron bars, 
£6 15s.; best iron bars, £7 2s. 6d.; best best iron bars, £7 10s., 
all less 24 per cent. f.o.t. Galvanised and corrugated sheets are 
quoted at £12 10s., less 24 per cent. f.o.t., and less 4 per cent. 
f.o.b. for 24 gauge in bundles. Heavy steel rails are at £5 lis, 
net f.o.b.; and cast iron railway chairs £3 10s. net f.o.b. 


Coal and Coke. 

The demand for coal has slackened considerably, and at 
some of the c llieries operations have been suspended. There is 
no doubt that the output of Durham coal has been a goed deal 
reduced since June commenced, and prices have fallen also, as 
there is not a little competition with the merchants who are 
endeavouring keenly to sell, so as to get contracts off their 
hands with the least possible Joss. They, therefore, are under- 
selling the colliery proprietors. Gas cals have been lowered at 
least 3d. per ton ths week, 10s. 6d. per ton f.o.b. being taken 
for best, and 10s. for seconds. Bunker coals are obtainable 
readily at 9s, 9d., and coking coal is down to 10s. Coke is in 
quieter request both on home and exportage, and sellers have 
reduced their quotation for furnace coke to 15s, 9d. per ton 
delivered at Middlesbrough works; but there are sellers at 
15s. 6d., while foundry coke is offered at 17s. to 17s. 6d. per 
ten f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 





General State of Trade. 

THERE is no improvement to report in the general 
condition of trade. In a number of cases workmen are gradually 
being discharged, where work on hand is insufficient to keep them 
employed. The annual trade holidays, which have now 
commenced in some districts and will be general in the larger 
manufacturing centres towards the end of next week, are being 
welcomed by not a few firms and companies, which have for some 
time experienced difficulty in keeping their machinery in operation 
It is likely that the stoppage will be longer than usual. The last 
of the strikes in connection with the Clyde shipbuilding trade has 
now been settled. At the beginning of the year the tinsmiths struck 
against a reduction of a farthing per hour, and after being six 
months idle, and drawing 25s. a week from their society funds, 
they have consented to accept the reduction. 


The Warrant Market. 

The Glasgow pig iron warrant market has been comparatively 
idle since last report. On some days no business whatever was 
recorded. The number of warrants in circulation is small, and it 
can searcely be said that there is.at present a really free market. 
At the same time, there are apparently very few speculative 
buyers, and it is believed that the open accounts are generally 
small. Cleveland warrants have sold from 5is. 4d. to 51s. cash, 
51s. for delivery in eleven days, and 49s. 9d. to 49s. 7d. three 
months, there being no transactions for one month. 


Proposed Reduction of Pig Iron Output. 

Two furnaces that were put out of blast a fortnight ago 
have been replaced, and there are now 77 in operation, compared 
with 75 last week, and 91 at this time last year. A number of 
furnaces that were put out at the’end fof last year are still silent, 
! and it is reported that during the holidays, beginning next week, 
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about a dozen additional furnaces will be put out. Some of these 
have been running continuously for a long time, and are in need 
of repair ; and the time they are suspended will depend on the 
period necessary for reconstruction, as well as on the state of 
trade. Costs of fuel and labour are now being somewhat anxiously 
seapned in view of the steady decline of pig iron prices. Were 
it not that the larger ironmasters generally own their coal 
supplies, and are not so eager to sell in the open market, this 
question would really be one of greater difficulty than it now 
appears. 
Prices of Scotch Makers’ Iron. 

The values of Scotch makers’ iron have in most cases been 
further reduced 6d. per ton, and in one or two cases ls. has been 
struck off. Monkland, No. 1, isquoted at Glasgow, 57s. 6d.; No. 3, 
54s. 6d.; Carnbroe, No.1, 58s. 6d.; No. 3, 54s. 6d.; Clyde, No. 1, 
6ls.; No, 3, 56s.; Gartsherrie and Calder, Nos. 1, 61s. 6d.; Nos. 3, 
56s. 6d; Summerlee, No. 1, 62s. 6d.; No. 3, 58s.; Langloan, 
No, 1, 65s.; No. 3, 60s.; Coltness, No. 1, 87s. 6d.; No 3, 61s. 6d.; 
Glengarnock, at Ardrossan, No. 1, 6ls. 6d.; No. 3, 56s. 6d.; 
Eglinton, wt Ardrossan or Troon, No. 1, 57s. 6d.; No. 3, 54s, 6d.; 
Dalmellington, at Ayr, No. 1, 59s.; No. 3, 54s.; Shotts, at Leith, 
No. 1, 63s.; No. 3, 58s.; Carron at Grangemouth, No. 1, 78s. 6d.; 
No. 3, 58s. 6d. per ton. 

Depressed Condition of Hematite. 

The inquiry for hematite pig iron has for a considerable 
time been decreasing, and at present the business being done is so 
inconsiderable that there is a talk of reducing the output here as 
well as in the North-West of England. Prices are low, merchants 
quoting for Scotch hematite pigs 56s. to 56s. 6d. for delivery at 
the West of Scotland steel works. These rates are declared to be 
quite unremunerative, in view of the comparatively high costs of 
production. Makers are, therefore, look ng for reductions in the 
cost of ore and coal, and in wages. Hardly any modification can 
be expected in ore freights, which, from Bilbao to the Clyde, are 
as low as 3s. 10d. to 4s. per ton—not much more than half what 
they were in former times. If the ironmasters could get a measure 
of relief in costs, as a whole, it looks as if, at present prices, it 
would ultimately pay them to produce hematite pig iron for stock. 


Pig Iron Exports and Imports. 

Our chief customer abroad at present for Scotch pig iron 
is Italy. Fair inquiries continue to come from other continental 
nations, and the business with England is on an encouraging scale 
in consequence, to some extent, of reduced stocks in all districts. 
Only 3 tons of pig iron were shipped in the past week from Scot- 
land to the United States. Canada took 25 tons, South America 
106, India 283, Australia 125, France 45, Italy 2700, Germany 
135, Holland 210, Belgium 680, China and Japan 93, other coun- 
tries 560, the coastw:se shipments being 3647 tons, against 2441 in 
the corresponding week last year. The total shipments of pig iron 
from Scottish ports were 8614 tons, compared with 5601 in the same 
week of 1907. The arrivals at Grangemouth of pig iron from 
Cleveland and other districts on the East Coast of England 
amounted to 6311 tons, being 1957 tons less than in the correspond- 
ing week of last year. 


Steel and Finished Iron. 


The steel trade has made littls or no progress towards 
recovery. Specifications are scarce, and comparatively little fresh 
work is available of any description. Some makers of malleable 
iron have had rather better employment in the last few days 
finishing off material that has to be delivered before the 
holidays, but the trade otherwise is dull, and the immediate out- 
look not very encouraging. One of the steel works in the West 
of Scotland has already closed down. All attenipts to combine 
the interests of British, American, and continental makers of 
tubes seem to have been foredoomed to failure. There is a 
strong impression that attempts at similar combinations in other 
branches of manufacture must inevitably share a similar fate. 


The Coal Trade. 

Business in the shipping branch of the coal trade has 
shown a good deal of activity. At some of the more important 
ports the clearances in the last few days have been larger than 
usual. Prices of shipping coal are well maintained ; indeed, there 
is not much change in the quotations of coal generally. The 
inland business has been much curtailed, and in many places the 
colliers have been on short time. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


State of the Coal Trade. 


THERE has been a satisfactory shipment of coal at most of 
the ports. Newport, which has had a large demand for most 
qualities, especially the best black vein, sent away 94,750 tons 
last week, 86,612 going foreign, and the remainder coastwise. 
Swansea, too, exhibited a brisk condition. Its shipments were 
just over 100,000 tons, including patent fuel, which still left the 
large total of 90,000 tons. Cardiff on several days had large de- 
spatches, and finished up on Saturday by sending away 57,000 tons. 
The trade has been materially strengiheued by the requisition of 
the Admiralty. Looking at the general state of the market, it 
may be characterised as healthy, and the last market quotations 
were firm, with a tendency to advance, but June totals, it must be 
noted, show a decline. 


Latest Cardiff Prices. 


Best large steam, 16s. 3d. to 16s. 6d.; best seconds, 
14s. 6d. to 15s. 6d.; ordinary seconds, 13s. 9d. to 14s. 3d.; best 
drys, 15s. 6d. to 15s. 9d.; ordinary drys, 13s. 3d. to 13s. 9d.; best 
washed nuts, 14s. to 13s. 6d.; seconds, 12s. to 12s. 6d.; best peas, 
12s. to 12s. 6d.; seconds, 11s. 6d. to 12s.; very best smalls, 9s. 3d. 
to 9s, 6d.; best ordinaries, 8s. 6d. to 8s. 9d.; inferior sorts, 7s. to 
8s.: very best Monmouthshire, black vein, 14s. 6d. to 14s. 9d.; 
ordinary Western Valleys, 14s. to 14s. 3d.; best Eastern Valleys, 
12s. 9d. to 13s. 3d.; seconds, 1ls. 9d. to 12s. 3d. Bituminous 
coals: Very best households, 17s. 6d. to 18s, 6d.; best ordinaries, 
15s. to 16s.; No. 3 Rhondda, large, 18s. 3d. to 18s. 9d.; brush, 
l4s. 3d. to 14s. 6d.; smalls, 11s. to 11s. 6d.; No. 2 Rhondda, 
lls. tolls. 6d.; through, 10s. to 10s. 6d.; small, 7s. 9d. to 8s. 6d. 
Patent fuel, 16s, to 16s. 6d. Coke, furnace, 16s. to 17s.; foundry, 
18s. 6d. to 21s.; special foundry, 26s. to 27s. 


Anthracite. 


The statement made last week of the formation of a 
syndicate for working the valuable seams in the Gwendraeth 
Valley has given general satisfaction. I note that the Crown 
Colliery Company has been formed to work the coal underlying 
Cwll Marsh. Tenders are now out, and a busy term for the 
district is certain, The Swansea market this week was buoyant. 
Swansea Valley samples were in good demand. Red vein not so 
good, quotations falling. Machine made fairly good as regards 
some. Rubbly culm moderate. Latest:—Best hand picked 
malting, 25s. to 26s, net ; seconds, 22s. to 25s, net ; big vein, 21s. 
to 21s. 6d., less 24; red vein, 12s. to 12s. 3d., less 24; machine- 
made cobbles, 2]s, 6d. to 22s. net; Paris nuts, 24s. to 24s. 6d. 
net; German nuts, 25s. to 25s. 6d. net; beans, 22s, 6d. to 24s, 
net ; large peas, 15s. to 15s. 6d. net; fine peas, 14s. to 15s. net; 
rubbly culm, 6s. to 6s, 3d., less 24; duff, 3s. to 3s. 6d. net. 
Other coals, steam, 16s, 9d. to 17s., less 2}; No. 3 Rhondda, 19s, 
te 19s. 6d., less 24. Patent fuel, 13s. 9d. to 14s,, less 24 per cent. 





Welsh Miners and the Eight Hours Bill. 


Mr. Gladstone, writing to Mr. D. A. Thomas upon this 
subject, said that there would be no change in the law until July 
next year. Then for five years there will be a deduction of one 
hour per day, or 11 per cent. in the winding hours, and about 1} 
hours average reduction per day. An authority at the Cardiff 
docks, reviewing the situation, says, ‘‘ It isa grave question whether 
the legalising of the Bill will or will not injure Welsh collieries. 
Hither the output will be reduced or not. If reduced, it will be 
against all previous experience if that reduction fails to give the 
coalowner such control of the market that he can secure an increase 
in price at least equal to his additional cost If, on the other 
hand, the output is unaffected, the market will be undisturbed, 
and the men will secure the increased leisure without any damage 
to commercial interests.” Consumers adhere to the belief that 
coal will go up in price. 


The Glamorgan Coal Company and the Monmouthshire and 
South Wales Coalowners’ Association. 

{t is rumoured in Cardiff, but not officially confirmed, that 
the Glamorgan Coal Company have given six months’ notice to 
withdraw from the Monmouthshire and South Wales Coalowners’ 
Association. On ’Change, Cardiff, it isa matter of conversation 
that a new association of owners may be formed. 


Non-unionism in Wales. 

It is stated that 5090 colliers at Blaenavon are under 
notice. This is an action against non-unionists, and there, as else- 
where, a vigorous effort is to be made to bring about a settlement 
either by forcing the non-paying colliers into the membership of 
the Association or making it difficult for coalowners to work the 
collieries. It is satisfactory to know that the strike at Abert:idwr 
has been averted. 


Iron and Steel. 

Little improvement is to be seen in any part of the district. 
The most hopeful sign is the continuance of the development at 
Dowlais, which proceeds as if demands were certain in the coming 
time. When one is told that furnaces and m Ils will give an out- 
put far exceeding any works of the past, the natural conclusion is 
that the company is composed of either very sanguine or 
very shrewd judges in the trade. The times are certainly 
such as to awaken fears. The only export this week of 
note has been the despatch of 750 tons rails to Rangoon 
from Cardiff. It is understood that Dowlais holds important 
orders for the Great Western Railway, and are in posses- 
sion of good contracts for the Colonies, the Indian State 
Railways, and for the Argentine Republic, so these will help to 
relieve the situation, which at present is rather trying. Pig iron 
is coming in from Harrington, and old rails from Dublin. The 
last quotations at Swansea this week were the following :— Hematite 
pig iron, mixed numbers, 58s.; Middlesbrough, 51s. 3d. ; Scotch, 56s. 
Welsh hematite, 58s. 6d. to 60s. d.d. ; East Coast hematite, 60s. ; 
West Coast hematite, 60s. No rails quoted. Steel bars: Siemens, 
£4 7s, 6d. ; Bessemer, £4 6s. 6d. to £4 7s. 6d. ; iron ore at New- 
port and Cardiff, 14s. to 14s 6d. c.i.f. Slack times for Welsh steel 
may be regarded as German opportunities. This week a cargo of 
1800 tons German steel came to Newport, consigned to Mordey and 
Jones ; and a cargo in another steamer, 1948 tons, and as well as 600 
tons from Antwerp, consigned to Jones Beard. A cargoof ore from 
Bilbao came the same day for Ebbw Vale. Judging from past 
experience, as the Welsh furnaces are blown out the imports into 
Wales of billets from New York and from Germany, vid Antwerp 
and Rotterdam, will be in an increased ratio, as the tin-plate trade 
and prospects are now good, and failing to get home supplies 
manufacturers are bent upon getting foreign billets, 


Tin-plate. 

As might have been anticipated, there was a large clear- 
ance of tin-plates last week at Swansea, to make up for the very 
small shipment of the previous week. The total make sent from 
the mills was 77,769 boxes; shipments, 129,258 boxes ; stocks in 
dock, warehouse, and vans, 177,900 boxes. At Swansea full work 
is going on, and a good undertone is recorded. At Llanelly a new 
mill was started at the Old Castle Works. It was stated in 
Swansea this week that good orders for early and late delivery are 
assured. Substantial business is likely from the Pacific Coast, 
where a large salmon pack is expected next year. There are 
current rumours that American works are taking business 
from the Standard Oil Company, but ample orders are secured 
elsewhere. Prices of all plates well maintained. On ’Change, 
Swansea, mid-week quotations were given out as follows :— 
Ordinary plates, Siemens, 12s. 3d. to 12s. 4}d.; wasters, 11s. 6d.; 
ternes, I.C., 28 x 20, 112 sheets, 22s. 3d.; C.A. roofing sheets, 
£8 5s. to £8 10s. per ton; big sheets for galvanising, £8 5s. to 
£8 10s.; finished black plates, £9 7s. 6d. to £9 10s.; galvanised 
sheets, 24, g., to £12 16s. per ton; block tin per ton to £125 5s, 
Messrs. Gilbertson, who now have fourteen mills in operation, are 
erecting a new sheet mill. Messrs. Edwards also intend adding a 
sheet mill, and at Upper Forest and Worce: ter works new develop- 
ments are goiug on, all showing a very hopeful condition of the 
trade—though in the Amman Valley slackness prevails. Swansea 
Metal ’Changes issued the following this week :—Copper, £57 5s. ; 
lead, £13 2s. 6d ; spelter, £17 15s.; silver, 243d. per ounce. 


The South Wales Engineers. 

The summer meeting is being held in London under 
the chairmanship of Mr. Wight. A very interesting and long 
programme has been sketched out, and judging from the list of 
members who have sent in their names, a successful gathering is 
assured. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Rheinland-Westphalia, 

THE market for iron and steel has been almost lifeless 
this week, neither consumers nor dealers being disposed to buy, 
and speculators likewise hesitating to do any business, the present 
time being most unfavourable for them. There is hardly any 
brunch of the iron trade at present that can be stated to be well 
employed, and the depression so generally prevailing has caused 
reductions in the prices of several sorts of raw and finished iron. 
The union of Rhenish-Westphalian bar mills resolved upon a 
reduction of M. 10p.t., in the prices for bars, plates and hoops 
from Juiy Ist. ; 


Iron and Steel in Silesia. 

There has been a moderately good trade in some ssrts of 
finished iron during the week now past ; generally, however, only 
a quiet sort of business can be reported, and prices are somewhat 
depressed. 


Coal in Germany. 

A very firm tone characterises the Upper Silesian coal 
market, both consumers and dealers being evidently inclined to 
fill their stores now, as increasing scarcity in coal is expected for 
autumn. From Rheinland-Westphalia a quiet trade is reported in 
coal and coke ; changes worth noting have not taken place during 
the week. 


Austria-Hungary. 
A fair number of orders are stated to have come in, and 
a moderzetely good employment is, therefore, secured to the 
works. Figures of export recently given show the — in foreign 
iron to Austria to have remained considerable. Import in pig 
iron from January to the end of April was 635,000.q. against 





228,000 q. in the same period last year, values being 5.4 against 
2 million crowns, Import in bars and ingots was 361,000q., 
while last year only 34,000q. were imported, value of import 
consequently increasing from 555,000 crowns to 5 million crowns. 
Import in iron plates rose from 21,000 q. to 53,000 q., value in- 
creasing from 631,000 crowns, to 1,215,000 crowns. In wire, 
hardware, and in tools import was comparatively small. Latest 
list quotations are as follows:—Witkowitz hematite, 114 to 116 
crowns ; grey pig iron, 130 to 135 crowns ; spiegeleisen, 10-12 per 
cent. grade, 135 crowns per ton ; Styrian bars, free Vienna, 220 to 
23) crowns; boiler plates, 300 crowns ; tank plates, 265 to 275 
crowns ; galvanised plates, 444 crowns ; girders, 242 crowns per 
ton, fres Vienna. Shipments in coal last week have been lively, 
buyers showing an inclination to place forward orders, Coke, too, 
has been in satisfactory request. 


Indications of Improvement in France. 

In the East an upward tendency has been perceptible, 
and, though the business done is smail compared with the same 
period in former years, there is a steadily improving tone reported 
from many trades. In railway and military material some good 
orders have been placed, aud the motor car department is active. 
Bars realise 170f. p.t. at works for orders of 10 tons and 20 tons, 
and for heavier orders 165f p.t. is quoted. ‘The coal trade in 
France shows a good deal of firmness recently. 


The Belgian Iron Market, 

If the consumption of pig iron is characteristic of the con- 
dition of the iron market, the figures of the first five months of 
present year are certainly most unsatisfactory, for import in pig 
iron during the period above mentioned shows a decrease of 
exactly 120,000 t., or 4 per cent., while inland production has 
been considerably restricted, being nearly 25,000 t. less, so that 
the decrease in consumption is about 145,000 t. The import in 
semi-finished steel has increased 15,000 t., so when this has been 
taken into account the falling off in consumption of pig iron is only 
about 125,000 t. There are no symptoms whatever of an early 
improvement in trade, all hopes entertained for the third quarter 
having been abandoned. The resolution of the Coke Syndicate to 
maintain the reduced prices of 23f. and 26f. p.t. for coke also 
during the third quarter shows that the present precarious con- 
dition of the iron marketis expected to last. A weak demand comes 
in for semi-finished steel. Bars realise on an average £4 18s. f.o.b. 
Antwerp ; rails, £5 10s., but less is willingly taken. Girders are 
as quiet as can be ; next to no export trade is done, and on home 
account even a smaller trade than previously has been transacted. 
The Belgian coal trade seems to have lost something of its former 
stiffness, at least for engine coal, consumers showing little inclina- 
tion to pay the prices hitherto quoted, being rather inclined to 
favour foreign firms with their orders. Briquettes also show less 
firmness than previously. The business transacted in house coal 
has been as lively as before. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. W. H. WHEELER, M. Inst. C.E., last of Boston, Lincs., has 
relinquished his local business at that place, and is continuing 
his consulting practice at 4, Hope-park, Bromley, Kent. 

Mr. James R. Bett, M.Inst.C.E., has removed his London 
office address from 25, Victoria-street, Westminster, S.W., to 
care of Messrs. T. A. Martin and Co., of Vestry House, 
Laurence Pountney-hill, E.C. 

WE are asked to state that the new representatives for London 
and district of the firm of A. Borsig, of Tegel, are Mr. Kenneth 
R. Pearson, of Sanctuary House, Westminster, for locomotives, 
and Mr. J. M. Gummerson, of Finsbury-pavement Housa, for the 
other manufactifres of this firm. 

Mr. W. MarTHEws informs us that he has relinquished the post of 
Waterworks Engineer to the Southampton Corporation for the 
purpose of devoting himse’f exclusively to private practice, and 
that he has taken offices at 39, Victoria--street, Westminster, 
where he will practise as a consulting engineer. 

James B. PETTER AND Sons, Limited, have received the 
following awards for “Petter” oil engines:—First prize, only 
gold medal at the Agricultural Exhibition, at Iadoa, which has 
just ended, and first prize, with silver medal, at the exhibition of 
the Royal Agricultural Society of Natal, at Pietermaritzbyrg. - , 

Mr. Epwarp Lomer, of 12, St. Mary Axe, E.C., informs us 
that for family reasons he has converted the business which he 
has carried on in his own name for over seventeen years, as agent 
for various continental works, into a private limited liability com- 
pany, un.er the style of Edward Lomer and Co., Limited, with 
Mr. James Watson and Mr. R. W. Ehlers as co-directors. 








THE COMMERCIAL PRODUCTION OF OXYGEN.—We are asked to 
state, in connection with the recent decision in the Court of 
Appeal iu the case, the British Oxygen Company, Limited, and 
the British Liquid Air Company, Limited, that the British Liquid 
Ai Company, Limi ed, has now lodged a petition to bring this 
ca e before the House of Lords for a final decision, 


Roya INstiTuTION.—A General —— Meeting of the mem 
bers of the Royal Institution was held on Monday afternoon, the 
6th instant, Sir James Crichton-Browne, Treasurer and Vice- 
president, in the chair. Lady Low and Mr, H. N. Middleton 
were elected members. The special thanks of the members were 
returned to Mr. Oswald Lewis for his donation of £5 5s. to the 
Fund for the Promotion of Experimental Research at Low 
Temperatures. 


Contracts.—J. E. Plimpton and Co., of Liverpool, announce 
that they have recently received an additional order for ten 
‘*Simplex’” time recorders from Bellis and Morcom, Limited, 
engineers, Birmingham, making a total of twenty-six machines 
they have now in use ; and also a large order from George Crad- 
dock and Co., wire rope manuf .cturers, Wakefield, together with 
an order from Green’s Economiser Works, Wakefield, for their 
system of time recording, besides very many others.— Kramos, 
Limited, of Bath, have just secured a repeat order from S. Pear- 
sons and Son, Limited, of Hull, for the supply of two more of 
their cab-controlled mono-rail electric transporters for handling 
cement for harbour construction. The transporters will travel at 
a speed of 60ft. per minute along a single I girder along the sea 
front, and will lift 3 ton loads at 30ft. per minute, and 10 ewt. 
loads at 100ft. per minute. All the motions are controlled by an 
operator who travels in a cab provided on the transporter.—The 
Falls Hollow Staybolt Company, of Cuyahoga Falls, O., informs 
us that the fire-boxes of thirty De Glehn compound type locomo- 
tives, which are being built by the American Locomotive Company 
for the Paris and Orleans Railway of France, are being stayed 
with Falls Hollow staybolt iron. A little over a year ago the 
Baldwin Locomotive Works built twenty De Glebn compound type 
locomotives for the Paris and Orleans Railway of France, in which 
Falls Hollow iron was used. All these locomotives have copper 
fire-boxes.—We are asked to state that for the “Syren” appa- 
ratus recently erected at Flamborough Head to replace the old 
rock fog signals, James B, Petter and Sons, Limited, supplied the 
Trinity House authorities with two 17 B.H.P. “Petter” oil 
engines for driving the air compressors.—It is reported on very 
good authority that the tender of the Queenstown Dry Docks 
Shipbuilding and Engineering Company, Limited, Passage West, 
Co. Cork, for a number of boats to be constructed for the carriage 
of horses, has been accepted by the Admiralty, and that very 
early delivery is guaranteed. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch 

a South ‘ Leper otis J Ghanian London, W.C., at 8d. each, ‘ 
The first date given is the date of application; the second date at the 
ond of the abridgment is the date of the advertisement of the acceptance of 
the complete specification. t : 

Any person may on any of the grounds mentioned in the Acts, within two 
nme of the date given at the end of the abridgment, give notice at the 
Patent-ofice of opposition to the grant of a Patent, 








TURBINES, 


22,161. Octoker 8th, 1907.—IMPROVEMENTS IN STEAM 'T'URBINES, 
Arthur Daulby Wedgwood, of Dennystown Forge, Dalreoch, 
Dumbarton. 

THE rotors of turbines frequently consist of drums carried upon 
spider or rotor wheels. The drums are usually shrunk upon the 
rotor wheel and further secured against possible rotation thereon 
by screwed pins riveted over, or by rivets passing radially through 
drum and rotor wheel periphery. In large turbines there is a 
very large number of these screw pins or rivets liable tocorrosion and 
at best not offering very material security. The present invention 
has for its object to overcome these disabilities and to provide 
simple and effective means for securing the drums—shrunk as 
usual on to the rotor wheel—against rotation under torque. As 
shown in the engravings, in order to secure the drum upon the 
rotor wheel, which latter may be of the form described in patent 
specification No. 18,888 of 1907 ; that is, in one with its spindle, or 
of any other convenient form—the rotor wheel has formed on it a 
circumferential outstanding flange G adjacent to the end of the 
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band side of engraving. One face of this piston is exposed to the 
pressure in the receiver, transmitted by a pipe which maintains 
communication between the receiver and the lower part of the 
cylinder. Another pipe at the top of the cylinder maintains com- 
munication between the upper part of the cylinder and the exit 
side of the turbine throttle valve. Adjustable weights, or other 
equivalent means, enable a variable additional load to be applied 
to the piston. The lever is capable of pivoting about an axis D, so 
that any movement of the piston results in movement of the valve 
discs in the same direction. By this means automatic variation of 
the pressure in the receiver is effected. In order that, in the 
event of an excessive overload occurrirg, the pressure ‘may be 
prevented from rising to a dangerous extent, the escape valve may 
be concurrently actuated by a pressure-limiting device. In this 
case the axis D, instead of being fixed, is controlled by the 
pressure-limiting device, shown at the right of the engraving. 
There is one other illustration.—June 17th, 1908. 


ENGINE ACCESSORIES. 


9190. April 28th, 1908.—IMPROVEMENTS RELATING TO EJECTOR 
CONDENSERS, The Société Anonyme Westinghouse, of 45, Rue de 
V Arcade, Paris, and Maurice Leblanc, of Val-sur-Seine, Croissy 
(Seine-et-Oise), France. 

The present invention has for its object a condensing chamber 
for ejector condensers of the so-called parallel-flow type, in which 
the condensing water and the steam to be condensed flow in the 
same direction. This invention is illustrated in the accompanying 
engraving, which is a vertical] section through the condenser. The 
condensing chamber is constituted by a cylindrical shell in the 
upper part of which is arranged an annular chamber A into which 
the injection water flows. In this annular chamber are arranged 
nozzles B through which the condensing water freely falls. The 
energy residing in the water is utilised to subject the incon- 
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drum and in depth approximately equal to its thickness. This 
flange has cut in it a series of grooves or notches axial in direction. 
Upon the edge of the drum are cut similar notches, leaving axial 
fingers or projections J counterpart with the grooves or notches 
in the rotor wheel flange G. A like device is provided at the 
opposite end of the drum, and when drum and wheels are 
assembled the fingers J on the drum engage and mesh with the 
notches or grooves in the rotor wheel flanges G, thus adequately 
securing the drum against rotation upon the rotorwheels. Toprevent 
corrosion, rotor wheels of disc form, such as are shown are used, 
and in order to ensure that the drum and rotor wheels be 
internally steam-tight, counterpart grooves K, L are turned in the 
periphery of the wheels and in the interior of the drum, and, 
after assembly, red lead putty or the like is injected into the 
grooves through apertures provided for the purpose. If instead 
of putty a filling of a suitable metal or metallic composition be 
injected, the device further serves to prevent endwise movement 
of the drum upon the wheels.—/une 17th, 1908. 








Drum 


1364. January 20th, 1908.—Syst—emM oF AUTOMATIC PRESSURE 
CONTROL FOR POWER INSTALLATIONS COMPRISING STEAM TUR- 
BINES IN COMBINATION WITH RECIPROCATING STEAM ENGINES, 
Société d’ Exploitation des Appareils Rateau, 20, Rue d’ Anjou, 
Paris. 

The present invention has for its object to vary automatically 
the pressure in the receiver connecting the turbine and engine in 
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accordance with the load on the turbine, in such manner as to 
maintain this pressure constantly at its lowest value and diminish 
as far as possible the back pressure on the primary motor. Refer- 
ring to the engraving, the escape valve A—delivering to the 
atmosphere or to the condenser—has two discs actuated by a single 
spindle, jointed at B to a lever, which in turn is jointed to a rod 





carrying a piston, which is fitted to slide in a cylinder—see left- 











densable products, such as air, to a certain amount of compression | 
within a water nozzle constituted by a conical shell C adapted to 
divide the condensing chamber into two compartments D and E, 
and in the centre of which is arranged a conoidal piece F. Experi- 
ment has shown that under these conditions the pressure in the 
compartment D may be higher by 2 to 3 cm. of mercury than the 
pressure in the compartment E which permits of the air being dis- 
charged at a higher pressure. Further, the steam, in passing the 
throat H of the water nozzle, is thoroughly condensed as in con- 
densers of the counter-flow type. The condensing water and the 
water of condensation are discharged by a centrifugal pump or by 
a reciprocating pump. The air is discharged from the compart- 
ment D by a dry vacuum pump not shown, of any suitable type 
connected with the outlet arranged in the upper part of the com- 
partment D.—J/une 17th, 1908. 


ELECTRIC MOTORS AND DYNAMOS. 


12,937. June 4th, 1907. — IMPROVEMENTS IN COMPENSATED | 
ALTERNATE-CURRENT SERIES Motors, Felten and Guilleaume | 
Lak meyerwerke Actien Gesellschaft, of 45, Hochsterstrasse, Frank- | 
fort-on-the-Main, Germany. 

This invention has for its object to provide improved means for | 
compensating the phase displacement, and avoiding the sparking, 
of ordinary alternate-current series motors without special excita- 
tion brushes. In order to effect this, it is necessary that the 
exciting field should have a component lagging 90 deg. behind the 
armature current. The rotation of the armature in that field will 
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then generate an electromotive force 90 deg. in advance of the 
current, and therefore neutralise the electromotive force of the 
self-induction of the excitation winding and also partially, or 
totally, the electromotive force induced in the short-circuited coils 
of the armature by the oscillation of the exciting field. In accord- 





ance with this invention, the object is secured by feeding the 
excitation winding F, by means of the secondary windings of the 
transformers /, and ¢, connected in series, the primary winding of 
t, being in parallel across the mains and the primary winding of ¢, 
being in series with the armature current. The secondary winding 
of t, supplies to the excitation winding F, the current with dis- 
placed phase, while the secondary winding of ¢, gives to it co-phasal 
current. By altering the ratio of the winding of ¢, to the winding 
of t,, these components can be regulated independently of each 
other. The transformers /, and ¢, can be combined into one single 
transformer, if desired. The use of shunt, or series, transformers 
to feed series motors is already known, but hitherto such arrange- 
ments have not included a lagging field, adjusted according to the 
speed required. According to the present invention a lagging 
field is used for the purpose of acy ae sparking at the commu- 
tator. In the special case in which the primary of the transformer 
t, is switched out, the transformer ‘, is replaced by the choking 
coil / as indicated in the lower engraving. Several modifications 
are given, and there is one other illustration.—J/une 17th, 1908. 


4433. February 27th, 1908-—IMPROVEMENTS IN OR RELATING TO 
THE STARTING AND WORKING OF THREE-PHASE MOTORS FROM 
A SINGLE-PHASE SuprLy, Siemens-Schuckert Werke, G.M.B.H., 
of 3, Askanischer Platz, Berlin, S.W. 

In the specification of British letters patent No. 1243 of the 
year 1907 a starting arrangement is described for star-connected 
three-phase motors which take their working current from a 
single-phase system. This former starting arrangement consists 
in placing an inductive resistance in series with one branch of the 
three-phase winding, and an ohmic resistance in series with 
another branch, these two branches being connected in parallel 
between the junction of the branches and one of the conductors 
of the supply, whilst the third branch of the three-phase wind- 
ing is connected directly between the said junction and the other 
conductor. In the previous arrangement the usual winding for 
three-phase motors was assumed, in which all three branches are 
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alike, so that any of the branches of the winding could be employed 
as desired. Such a form of winding, however, has the disadvan- 
tage that the rotary field is non-uniform at the moment when the 
motor is started from a single-phase supply. By the present in- 
vention these disadvantages are avoided. Referring to the 
engraving, A, B, and C represent the three branches of the wind- 
ing of athree-phase motor, of which A is separately connected 
between the common junction and one of the mains of a single- 
phase supply, whilst B and C are connected in parallel with each 





other between the junction and the other main. In addition W 
is an ohmic resistance, connected in series with the branch B, 
and L is an inductive resistance in series with the parallel branch 
C. These arrangements are substantially as in the former patent. 
The windings of the three branches are each divided into two 


| halves, which are connected in series in the two branches B and 


| C—i.e., the pair that at starting are in paralle] with each other. 
| In the other branch A, however, the two halves are connected in 
| parallel with each other, this being a distinctive feature accord- 


ing to the invention. It will thus be seen that in the arrangement 
indicated, with equal strength of current in the branches B and 
C, a number of ampére turns will be obtained in the third branch 
A, whose value is approximately equal to the ampére turns in the 
branches B and C. For changing over into the working condi- 
tion after starting, the branch A may, in the example shown, be 
suitably disconnected, the external seriesresistances, in the branches 
B and € are also cut out, and B and C connected in series with 
each other between the two supply mains.—June 17th, 1908. 


13,712. June 13th, 1907.—IMPROVEMENTS IN AND RELATING TO 
THE REGULATION OF DYNAMO ELECTRIC MACHINERY, the Hon. 
Charles Algernon Parsons and Alexander Henry Law, both 
of Heaton Works, Newcastle-on-T yne. 

In letters patent No. 24,141/05 a method of improving the 
regulation of alternators and dynamos by the ure of a leakage 
path is*described. It has been found that in alternators with two 
or more phases the insertion of a leakage path winding in one 
phase only causes an inequality of the phases and for many reasons 


| this inequality may prove objectionable. The present invention con- 
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sists in providing separate leakage paths governed by all or part of 
the phases. For instance, in a3-phase alternator there may be three 
leakage paths, one connected to each phase. There may also be, 
in cases where a wire is led from the star connection, another 
leakage path in that, if desired. The invention further consists in 
the application of leakage paths to rotary converters for the 
purpose of regulation. In carrying the invention into effect in 
the form shown in the engraving, which represents diagram- 
matically an arrangement of current transformers and leakage 
paths in a three-phase system in which each phase has one current 
transformer controlling one leakage path, each phase winding of 
the alternator is connected to a common bar or lead A, after it 

















| has passed through the primary winding of its transformer. This 


bar also forms the neutral of the alternator. The leakage paths 
B, C and D, which are in practice arranged behind one another on 
the pole pieces of the exciter in this form are excited by the 
secondary transformer windings, one end of each of which is con- 
nected to a common bar E and the otherend to a common bar F, 
the arrangement being such that the secondaries of the trans- 
formers and the leakage paths are encircled in series between the 
two bars E and F. In cases where the current for the leakage 
paths is supplied from a transformer or transformers, these trans- 
formers may be made adjustable in any well-known manner,— 
June 17th, 1908. 
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FURNACES. 


22,642. October 14th, 1907. IMPROVEMENTS IN OR RELATING TO 
SMOKE-CONSUMING FURNACES, A.vel Grinberg, of Vasa, Finland, 

In the specification of British letters Patent No. 9472 of April 
25th, 1904, a smoke-consuming device for boiler furnaces and the 
like is described, in which the grate bars are hollow, and their 
inner ends communicate with vertical channels provided in the 
tire-bridge, below a fireproof vault, while one or more tubes pro- 
vided in the ashpit communicate with channels provided in the 
vault, and communicating with the passage between the vault 
and the fire-bridge through openings in the inner surface of 
the vault. According to the said specification the mouths of the 
channels of the bridge and the vault are situated opposite each 
other, in the same cross-section of the passage under the vault. 
Experience has proved that a considerably greater effect 
is gained by a smoke-consuming device of this kind if in combina- 
tion with the air inlet openings, situated opposite each other ; 
in the same cross-section other air inlet openings are provided in 
the vault, situated in front of or behind or on both sides of 


the inlet openings first mentioned and above the fire-bridge. In 
order that an effective consumption of gas and smoke may take 
place, the openings for the heated secondary air must be provided 
in the wall enclosing the passage above the fire-bridge where the 
gas or smoke passes through a restricted opening. In the accom- 
panying engraving, which shows a longitudinal vertical section of 
a furnace provided with asmoke-consuming device of the character 
stated above, A is the grate, and B and C the bottom and the top 
air inlet channels, the mouths of which are situated in the same 
cross-section of the passage between the vault D and the fire-bridge 
E. In combination with the air inlet openings B C, air inlet 
openings F are provided, according to this invention in the vault 
nearer to the fore end of the fireplace. The openings F may, if 
necessary, be provided on the opposite side of the air inlet open- 
ings C or on both sides of the air inlet openings. The air passes 
to the openings F through channels H—one only shown in the 
drawing—of fireproof bricks or the like and provided in the side 
walls, for instance of the fireplace. Similar channels K lead to the 
ulet channels B.—June 17th, 1908. 


MISCELLANEOUS. 


28,023. December 19th, 1907.—METHODS AND MEANS FOR WorK- 
ING ON CRANKS, CRANK-PINS, AND LIKE ROTATING PARTs, 
Ernst Thunberg, of Bofors, Sweden. 

According to the present invention the shaft is mounted co- 
axially with the centre of the lathe, and the tool is moved recipro- 
cally in a vertical and horizontal direction together with the crank 
or crank-pin, but such motion of the tool in this case is fully and 
positively determined by a special gear so that the tool can work 
on the crank, pin, or other part, and follows its movement auto- 
matically without taking its motion therefrom. The method is 
illustrated in the accompanying engraving, in which is shown a 
shaft with two cranks. The upper engraving illustrates the device 
for imparting motion to the cutting tool, and the lower engraving 
is a plan view on a reduced scale. A represents the tool-holders, 
each of which is mounted in the example illustrated in the same 
way as a connecting-rod on two plates B, such plates having a 
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rotating motion so adapted that the tool C will describe a circle 
around the crank-pin during the rotation of the latter. The 
plates are provided with holes, as shown in the upper engraving, 
or other securing devices, at different distances from the centre, 
so that the motion of the connecting-rods can be varied according 
to the radius of the crank or circle through which the part to be 
tooled will move. The connection between the tool-holders and 
the plates should preferably be controlled by springs, so as to 
prevent free play between these parts, which would cause an 
uneven working of the pins and the forming of a burr or shoulder 
on the places, corresponding to the uttermost positions of the 
tool-holders. The plates B, which also can be replaced by arms, 
are driven by a suitable gearing such as tooth gear or sprocket 
chains from the same source of power as the lathe or grinding 
machine itself, and are mounted on a slide or bed arranged for 
feeding by hand or automatically, parailel and at right angles to 

the shaft.—June 17th, 1908. 

6433. June 11th, 1908.—AN IMPROVEMENT RELATING TO THE 
CHARGING OF BLAST FURNACES, Markische, Machinenbauan- 
stalt Ludwig Stuckenholz A.G., of Wetter ad, Ruh, Germany. 

This invention relates to blast furnace plants wherein the tracks 
along which the furnace charge travels are laid alongside the fur- 





naces. In such plants there has always been a difficulty in trans- 
ferring the coops containing the charge to the hoist that lifts them 
to the furnace throat, since, in order: that the hoist may be as 
simple as possible, the transference should be made at one place. 
According to the present invention some or all of the tracks pass- 
ing the furnace are spanned by a gantry on which a travelling 
crane runs, so that the coops brought up to the gantry on any one 
of the tracks ean be lifted by the crane and conveyed to the hoist. 
Referring to the engravings, the tracks are shown running past 
the furnace along which the materials constituting the charge, 
such as ore and coke, are brought in coops C carried on trolleys. 
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A gantry is mounted transversely of the tracks in such a manner 
that the travelling crane E or the hook F suspended therefrom 
has a range over all of them. Any one of the coops C can be 
seized by the hook F and lifted to the crane G of the hoist. The 
proportions are such that the hook F of the crane E can raise the 
coops at least high enough for the hook of the crane G in its 
lowest position to engage the coop. The empty coops are trans- 
ferred from the crane G to the crane E, which replaces them on the 
trolleys. In this manner all the coops can be transferred to the 
hoist at one and the same place, and so the simplest form of 
construction can be employed for the hoist, which is not possible 
if the hoist itself has to raise each coop from its trolley.—J/une 
17th, 1908. 

3597. June 11th, 1908.—IMPROVEMENTS IN OR RELATING TO 
EXPANSION JOINTS FOR PIPES SUBJECT TO VARYING TEMPERA- 
TURES, Richard Doust, 233, Shrewsbury-road, Romford-road, 
Forest Gate, E. 

In expansion joints that are constructed with corrugations the 
act of expansion or contraction sets up a bending action in the 
material forming the corrugations. This bending action is liable 
to ultimately develop cracks, This invention is designed to 
prevent this by arranging that all the effect of the pipes shorten- 
ing or lengthening by contraction or expansion may be taken up 
by bushes sliding on one another in a line parallel to their longi- 
tudinal axis. According to this invention, four bushes, pre- 
ferably of gun-metal, are employed. The two outer bushes have 
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each a flange at one end, and are telescoped into one another. 
At the flange ends of outer bushes they are reduced in diameter, 
so that they fit on the inner bushes. The two inner bushes are 
also telescoped into one another, and have each a flange at one 
end. These flanges of the inner bushes come between the flanges 
of the outer bushes and the flanges of the pipe to which the 
expansion joint is to be fitted. The foregoing description will be 
understood on reference to the accompanying engraving, which is 
a longitudinal section. The two outer bushes A have flanges at 
B, and are telescoped into one another as shown. The two inner 
bushes C are also telescoped into one another as shown, and have 
their flanges D coming between the flanges of outer bushes and 
pipe flanges E. Any condensation that may take place can be 
removed by way of the cock. Two lugs are providel at G, with 
bolts H passing through the flanges of the bushes and pipe flanges, 
in order to prevent the expansion joint from coming entirely 
apart. These lugs and bolts may be dispensed with in expansion 
joints for small-bore pipes. All the bushes are machined and 
fitted so that on the alteration in length of pipe due to expansion 
or contraction the bushes will slide on one another ; thus no 
stresses are set up that would be liable to fracture the joint.— 
June ith, 1908, 


SELECTED AMERICAN PATENTS. 
From the United States Patent-cfice Official Gazette, 


889,202. DumpiInG MECHANISM FoR Diprer DrepGes, W, Clifford, 
Duluth, Minn., and W. Ferris, Milwaukee, Wes. ; said Ferris 
assignor to The Bucyrus Company, South Milwaukee, Wis., a 

Filed September 14th, 1907. 


Corporation of Wisconsin, 


889,202] 


This invention consists in working the discharging slide at the 
end of the scoop by a hydraulic piston, the water for which is 





conveyed by a flexible pipe, with special arrangements for taking 
up slack. There are.seven claims. 


Pump Piston, 7. Turner, Elyria, Ohio, assignor of one- 


889,275. 
Filed December th, 


third to F, R. McAllister, Elyria, Ohio. 
1907. 
The engraving describes the invention. A nut and lock nut are 


[889,275] 


used to secure the piston-rod and the expanding cone. There are 


two long claims. 
889,321. CHAIN RAMMER For Guns, J. #. Meigs and R. DP. Stout, 
South Bethlehem, Pa., assignors to Bethlehem Steel Company, 
South Bethlehem, Pa., « Corporation of Pennsyleania.—Filed 
September 11th, 1907. 


This is a device for ramming the charge into guns. A chain 


889 32i] 














rammer worked by a piston is used, but the chain requires to 

have its outer or loading end suspended, and this is done by the 

chain guy y. There are eleven claims. 

889,829. Mituine Currer, A. L. Valentine and C. G. Dahl, Hart- 
ford, Coun., assiguors to Pratiand Whitney Company, Hartford, 
“Conn, a Corporation of New Jersey.— Filed April 18h, 1906. 

There are two claims for a tool comprising a disc having sets of 
peripheral teeth, each tooth of one set being grooved and pro- 


889,829) 


vided with cutting edges on the sides of the groove, and each 

tooth of the other set having a main cutting edge opposite the 

groove of the preceding tooth, and also having cutting edges 
diverging from the main cutting edge. 

889,859, ENGINE, C. O. Robertson, Philadelphia, Pa., assignoy of 
one-half to Emil Maerky, Philadelphia, Pa. Continuation of 
application Serial No. 295,227, filed Jan vary 9th, 1906.— This 
application filed June 22nd, 1907. ; 

The patent is for a curious mechanical movement by which pres- 
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sure on the piston in one direction will cause the crank to make 
more than half a revoiution. The sliding crosshead moves on an 
inclined guide as shown. There are two claims. 








THE importance of the periodic and proper examination 
of boilers is fully emphasised by the report of the Manchester 
Steam Users’ Association. This Association was formed in 1854 
for the prevention of steam boiler explosions and for the attain- 
ment of economy in the application of steam. During the fifty- 
three years of the Association’s work it is reported that no 
guaranteed boiler has ever burst, and that no lives have been lost 
from any cause which the Association could or ought to have pre- 
vented. Outside its ranks the Association has recorded during 
the past year sixty-nine explosions, which caused the deaths of 
twenty-seven people and injured a further forty-seven. Of these, 
twenty-one may be called boiler explosions nee whilst the 
remaining forty-eight accidents arose through the bursting of 
steam pipes, stop valves, kiers, and drying cylinders, 
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NEW PACIFIC TYPE LOCOMOTIVE—WESTERN 
RAILWAY: OF FRANCE. 

Tux Western Railway Company of France uses for its 

express trains four-cylinder compound locomotives of the 

4-6-0 type. These were introduced in 1901, and the 


latest examples of the series have a grate area of 30°5 | 


square feet. These engines, the driving wheels of which 
are 6ft. 4in. in diameter, are employed for the fastest 
express passenger traffic on the line; but at the same 
time their adhesive weight of 50 tons allows of their 
being used to haul heavy stopping trains. For instance, 
they work the fastest trains between Paris and Havre with 
only one stop in between, running at an average speed 
of 60 miles an hour, and they are also employed to draw 
heavy trains on the same line, making sixteen stops 
between the two terminal stations. They are, however, 
beginning to be too small to deal with the trains on the 
Paris-Brest (390 miles), and the Paris-Cherbourg (232 
miles) sections, in which there are numerous long in- 
clines of 1 in 100, and on which the trains are continually 
increasing in weight. 

A new type of locomotive has therefore been designed 
in the offices of the Western Railway Company in 
Paris, with a special view to its taking charge of the 
traftic on these roads, and to its hauling trains which 
willin future be heavier and faster than those already in 
service. These engines are to have six coupled driving 
wheels 6ft. 4in.in diameter, a grate area of 43 square 
feet, a maximum weight on each driving axle of 18 tons, 
and « maximum total weight in working order of about 
90 tons. We are enabled to place the following particu- 
lars of these interesting engines before our readers, and 
to reproduce herewith, and in our two-page Supplement, 
a number of drawings and engravings of them. The two 
first engines which were built in the shops of the company 
at Rouen have recently been put into service. 

The combination of a wide fire-box with six-coupled 
wheels and a leading bogie necessitated the adoption 
for these new locomotives of the “ Pacific” 4-6-2 type. 
So as to avoid too great a length, and to prevent 
having too much weight on the trailing wheels, the 
driving wheels have been brought as close together as it 
was possible to arrange them; the leading | bogie has 
been placed as close as might be to the leading driving 
wheels. The low-pressure cylinders—the engines being 
four-cylinder compounds—have been arranged cutside the 


| the foundation ring of the fire-box rectangular, and to 
assist in the disposition of the stay bolts, which are in all 
cases normal to the two sides. The front and back 
| plates have the usual inclined shape ordinarily employed 
on locomotives of the “ Pacific” type, so as to reduce the 














Fig. i—FRONT END 


weight on the back. The foundation ring and the grate 
have been slightly inclined, so as to facilitate firing and 
to give the forward part of the fire-box a snfficient depth. 

The upper part of the back plate is vertical to provide 
for the attachment of the stays, which are formed of bent 
plates and stay bolts. These stays are connected to the 





so as to allow room enough for the large number of 
tubes. The two other boiler rings are telescoped so as 
to reduce the total weight of the boiler. The smoke-box 
is cylindrical, and is formed by a ring separate from those 
of the boiler body. Its unusual length has resulted from 
the position chosen for the high-pressure cylinders and 
from other considerations, as, for example, the. adoption 
of a shoot to get rid of the coal dust and ashes. »The- 
middle ring of the boiler carries a dome containing the 
regulator. A pair of spring safety valves is mounted-on 
the top of the fite-box. : 

The frame of the locomotive is made up of side plates 
arranged inside the wheels and substantially connected to- 
gether by the buffer beam or plate in front, and by the frame- 
work which connects the low-pressure cylinders together. : 
supports the boiler and the high-pressure cylinders, and rests 
on the bogie. This piece—Fig. 6—is particularly interest- 
ing, as it fulfils the three functions required of it, while at 
the same time being light and facilitating access to the 
inside mechanism. The frames are also connected together 
by the motion plate; an intermediate girder; a framework 
which carriés the front of the fire-box, and another frame- 
work supporting the rear end of the latter and forming the 
rear buffer plate. All the girders just mentioned are of 
cast steel. The boiler barrel is connected to the transverse 
girders by vertical plates—a method of construction 
frequently used in modern engines—which ensures a firm 
connection between boiler and frame, while allowing for 
expansion. 

With a view to preventing excessive lateral oscillations 
of the suspended weights, which might be anticipated on 
account of the height of the centre line of the boiler, the 
springs of the coupled wheels have been placed on top 
of the axle boxes. Suspension is effected at . three 
points, thanks to the bogie which is of the usual form 
employed by the company, and to the equalising levers con- 
necting up the springs of the coupled wheels and those of 
the rear carrying axle. 

In consequence of the great length of the wheel base 
it was considered that it would not be sufficient to 
give this latter axle a simple lateral motion, and a 
pony-truck arrangement was adopted which has some 
rather special features having regard to its position under 
the ashpan, and to the fact that the springs of the trailing 
wheel, are linked up with those of the coupled wheels. 
This arrangement comprises a frame which surrounds the 
axle and carries the two bearings. It is fixed to a cast 
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Fig. 2—FOUR-CYLINDER COMPOUND LOCOMOTIVE, CHEMIN DE FER DE L’QUEST 


frames and between the wheels of the bogie, and the high- 
pressure cylinders have been taken as far forward as was 
‘seh aggee The tubes are given the maximum practical 
ength, 19ft. 8.5-in. 

The four-cylinder compound system with four cranks, 
each pair placed 180 deg. apart on two of the three 
driving axles, which is the general arrangement of the 
recent types of engines built by this company, has again 
been adopted in the present locomotives. The low- 
pressure cylinders, by reason of their large diameters, 
are placed outside the frames, the high-pressure cylinders 
being inside the latter. So that the loading gauge 
may not be exceeded, this arrangement has led to the 
bosses of the driving wheels being made to project 
inwards in order to keep the overall breadth outside the 
cylinders within the required limits. In addition to this, 
in order that the bearings of the driving wheel axles 
may be of sufficient length, the valve gear of the 
inside cylinders has been placed outside the frames. 
It was decided to keep the valve gear of the high and 
low-pressure cylinders independent, as is the case in the 
other compound locomotives on this line. 

The boiler has a Belpaire fire-box, the dimensions of 
which were determined with a view to limiting the length | 


shell of the boiler by six bolts arranged in acircle, by two 


angular stays or gussets, and by two adjustable tie rods, | 


hinged to stays on the front tube plate. Moreover, so as to 

lessen the effect of bending in the sides of the flanged plate | 
joining the fire-box to the body of the boiler—a part of a 
Belpaire box which not infrequently develops cracks—a 
transverse stay has been arranged below the tubes. The 


steel tongue plate which is jointed to the bolster pin. 
It carries a crosshead on which hinge two short 
rods, on which is suspended a piece of cast steel 
which passes under the axle, and which is kept in 


|a plane parallel to the frames by means of two guides. 


This piece is connected by an articulated spring 
on the one hand to the lateral equalising lever, and on the 
j 








Fig. 3—-DIAGRAM OF VALVE GEAR 


of the grate without allowing the breadth of the-grate to | fire-box thus constructed is nearly cubical in form and | other to the rear of the frame. This arrangement fulfils 


go beyond a figure compatible with the employment of a | 
reduced inclination of the sides and the adoption of large | 
water spaces—43in. wide—so as to facilitate the circula- | 


possesses great strength. 


| several functions :—(1) It ensures equal distribution, and 


The tubes, in view of their great length, are 2,%in.| yields to all possible movements of the pony; (2) it 


in external diameter. 


There are 283 of them, and | allows of movement round three points, the pivot of the 


tion of the water. The crown of the box has beeninclined | they have a total heating surface of 2892 square feet, | crosshead, the axes of the suspending rods, and the axes 
towards the rear, to _ its being uncovered when the | which, with the 150°5 square feet in the fire-box, gives a | of the suspension of the springs; (3) and it also allows of 


engine is running down hill. .The transverse section 


total heating surface of 3042°5 square feet. 


The rear | displacements, whether vertical, longitudinal—inclination 
shown in the supplement has been adopted so as to keep | ring of the boiler has had to be made 65in. in diameter, | of the suspending rods—or transverse. The transverse dis- 
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placements are limited by stops for the front bogie to 2in.,| The main coupling rods are channelled. The slide bars | links, while the rear bogie is carried on a single pin, 


and for the trailing bogie to 2jin. The length of the suspen- | are of the single type. 
sion rods, 6;';in., is the same for both bogies. The restrain-| The reversing gear is fitted on the left side under the 
ing forces thus attain the third part of the weight in the first cab. It is worked by an inclined hand wheel. The 
case and half of it in the second, or about 7 tons. Under | mechanism consists of two parallel screws which can 
these conditions the engine is perfectly steady on the | be linked together or used separately at will by the aid 
straight line to the highest speeds, and passes without | of a clutch controlled by a rod, another rod allowing 
trouble round curves of from 400ft. to 450ft. radius. | of its being locked. 

There are, as stated already, four cylinders, the two| The cab is as large as the loading gauge would permit, 
high-pressure being arranged inside and driving the but a good part of its forward portion is taken up by 
front coupled axle, and the two low-pressure outside, | the fire-box. The windows, which can be easily opened, 


fitted between the wheels of the bogie and driving the | are placed at the sides. 


middle coupled axle. The valves are of the piston 


| 


The most important cab fittings have been so placed | 


type, and the valve-gear is modified Walschaerts’. The | that they are within easy reach of the driver, so that he | 


cranks, both high-pressure and low-pressure, on the same | need not leave his place. 


These comprise the reversing 
» | 


side are placed 180 deg. apart, and there are thus 90 deg. | gear, the regulator, the cock for admitting steam direct | 
| to the receiver, the brake valve, the blow-off cocks, the 


between each of the four cranks. The inside cylinders 


are placed opposite recesses cut out of the frames for the | 
bogie wheels, and are fixed at their rear ends to the cast | 
steel support which carries the smoke-box, which is | 
further also attached to a casting through which pass the | 


steam pipes. These cylinders are cast in one piece with 
their valve box, and the isolating valve box. There is 
only one pipe for the steam and one for the exhaust. 


/man have been placed on the right-hand side. 


valve of the steam gear for compound or non-compound 
working, the whistle, the blower, the steam and air | 
cocks for train heating, kc. The other apparatuses | 
which are more especially in the charge of the fire- | 
All | 
the accessory steam pipes are led from a cast steel 


| receiver placed horizontally at the rear of the cab, at 


The receiver is of cast iron, and is placed at the upper | 


part of the smoke-box. 


valve fixed in front of the chimney. This receiver is 


connected to the low-pressure piston valves by means | 
| heating apparatus have been placed in line in the centre | 


of two pipes. 


It is provided with a safety | 
| boiler, the high-pressure and low-pressure valve chests, 


The isolating apparatus is of the rotating type, and is | 
provided with Corliss type valves, so as to ensure | 


tightness. The valves are of the ordinary type of 


the company, and comprise two segments separated | 


by an annular wedge, 


which can be withdrawn | 


when a collar is removed. The Walschaerts’ valve gear | 


—see Fig. 3—has been modified in the following manner : 
—In order to give as much space as possible in between 


a convenient height, and fed from the boiler by a | 
single pipe. The gauges showing the pressures in the | 


the Westinghouse brake, the auxiliary receiver, and the | 


and high up on the rear face of the fire-box. 

In order to avoid complicated gear for the cylinder | 
cocks, recourse has been had to the use of compressed 
air derived from a special reservoir receiving the 
surplus air from the principal brake reservoir when 
the pressure in the latter amounts to 6 kilos. per 
square centimetre—say, 88 lb. per square inch. The | 


CENTRIFUGAL FORCE ON STEAM IN TURBINE 
BLADING. 


By FRANK Foster, M.Sc. 


| isolating gear for compound or non-compound working 


the frames, and to give a maximum length to the bear- | 


ings of the axles and crank-pins, the excentrics have been 
placed outside the frames. The valve, motions of one 








Fig. 4—INSIDE CYLINDERS 


pair of high-pressure and low-pressure cylinders are | sure cylinders only can be opened. The small pipe 


driven by. two pins on the exterior counter-cranks, 
i 


one of w 


ch controls the two expansion links, and the | 


other the two lead levers. This arrangement allows of | 


a considerable reduction in the length of these levers as | p 


compared with that which would have been necessary if | 


they had been actuated by the piston-rods. 


There is also | 


a better distribution of the steam, because as the move- | 
ment of the levers is less the lap of the valves can | 
be decreased and more prolonged admissions obtained. | 
In fact, steam can be admitted for 90 per cent. of | 
the stroke in both groups of cylinders in whichever | 


direction the engine is running, this being most useful at | 
| at the interior mechanism, and in order further to facili- 


starting and when running with the regulator closed. 
The exterior expansion links which are carried on the 
supports of the slide bars are controlled directly. 
lengthened connecting rod actuates the corresponding 
inside expansion link by means of an exterior lever and a 
weigh shaft. 

The exterior pin which controls the lead levers 
actuates a weigh shaft. 
shafting inside the frames, the lead lever of the high- 


pressure cylinder, which has been placed upside down to | 


obtain more space. 
sponding outside lead lever. 


A similar lever controls the corre- | 
| under the footplate ; and the Nord type variable exhaust. | 


The weigh shafts of the two groups of high-pressure | 


and low-pressure valve gear, which are separately 


| some 5350 gallons of water. 


controlled, are carried by the cross-beam, which supports | 


the slide bars and the low-pressure expansion links. 


grouped on this cross-piece, the easy milling of the 


As | 


many other pieces of mechanism as possible have been | 
| The rear buffer beam of the engine has been placed as | 


bearings rendering the adjustment very precise and | 


invariable. The cylinders carry air valves for use 
when running with the regulator closed; relief valves 
have also been fitted. 

The bearings of the driving crank pins are of large 
surface. The crank bearings of the driving axle worked 
by the high-pressure cylinders are 5}in. long and 8}in. in 
diameter ; the exterior crank bearings of the low-pressure 
connecting rods are 4}in. long and 5}in. in diameter. 


| by compressed air. 


and the blow-off cocks of the four cylinders is worked 
The blow-off cocks can either be all 
fully closed or fully open, or those of the low-pres 


| without lateral motion. The floor of the tender on 
| waieh the coal is placed has, by reason of the great 
height of the boiler, been raised so as to lessen the fatigue 
of the fireman. 
The leading particulars of these locomotives are as 
follows :— 
Diameter of cylinders, H.P. (2) .. 
Diameter of cylinders, L.P. (2) ... 
Stroke ect aun Lebeteeea o Loks 
Boiler pressure be eee Mice a nena 
Length of fire-box, outside at bottom 
Width of fire-box, outside at bottom 
Height of tire-box inside, at rear 
in front 


| 


15fin. 

261n, 

25fin. 

229 Ib. 

8ft. 4in. 

6ft. Llin, 

4ft. Yin. 

6ft. lin, 

43 square feet. 
9ft. Gin. 

19ft. 8 5;in. 
2%,in. 

283 

150-5 square feet. 
2892 square feet. 
3042-5 square feet. 
5350 gallons, 

6ft. din, 

13ft. din. 

34ft. 8 Ain, 

81-5 tons, 

90-7 tons, 


” »” ” ” 
Grate area Sat NEMS Nast Pan gett s 
Height of centre of boiler above rails 
Length of tubes between tube plates ... 
Outside diameter of tubes er 2s 
Number of tubes ..._ ... 
Heating surface—tire-box 
tubes 
Re i total ... 
Capacity of tender... . 
Diameter of coupled wh 
Wheel base——tixed ... 
= total ... 
Weight—empty nA ¥ 
a8 in working order ... 
Weight on the wheels (in 
order)— Leading bogie ... 
Ist coupled axle 
2nd coupled axle 
3rd coupled axle 
trailing axle 


? ” 
eels 


working 
22-30 tons. 
17-85 tons, 
17-85 tons. 
17-85 tons, 
14-85 tons, 








Ir is usual in making calculations for steam turbine 
blading to neglect entirely the influence of centrifugal 
forces on the steam passing through the blading. In the 





Fig. 5—-DURING ERECTION 


work is put as much as possible out of the way, | 
while at the same time being readily accessible, 
by running it in two sheet iron channels under the foot- 
late. 

The oiling arrangements have received special atten- 
tion, and multiple oil-boxes have been used, which 
facilitate the getting ready of the engine, and lighten the 
work of the driver. 

The running board is arranged in the American 
manner, above the coupled wheels. An interruption 
in the rear of the exterior cylinders allows of a 
man bending inwards between the frames so as to get 


| tate this operation the framework carrying the low- 


AY 


pressure cylinders has been cut away in the rear and at | 
the sides. 
Among the various accessories adopted for this engine 


| may be mentioned the Zara balanced regulator ; rocking 
| grate; an ashpan which is divided into three parts 


This controls, by means of | 
| grate; a single fire-door, very 


with a view to facilitating the access of air below the 
wide, and _ provided 
with two independent sliding shutters; Friedman in- | 
jectors, 10} mm. in diameter, placed on the right-hand side | 


has a bogie tender which contains | 
It is made high, so as to 
come within the limits of length imposed by the turn- 
tables on the company’s system. ‘The connection of 
the engine with the tender received special consideration. 


The engine 


far forward, and as near to. the boiler as possible, so as | 
to diminish the after-rake and the amount of transverse 
displacement on curves, which is intensified by the great | 
length of the engine behind the coupled axles forming the | 
rigid wheel base. The cab and the footplate have been | 
mounted on brackets on this buffer-plate. Efforts have 
also been made to make the unavoidable displacements 
of as little effect as possible, and the forward tender-bogie 
is made so that it can oscillate sideways, being carried on 


| assumption. 


| force. 
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Fig. 6B—SADDLE CASTING 


| present article it is proposed to investigate the nature of 


these centrifugal forces, and consider their probable ettects 
on the flow of steam through the blading. 

At the outset we shall assume that the steam keeps to 
the surface of the imaginary cylinder, with the axis of 
the shaft for the axis of this cylinder, in which it is on 
entering the blade passage. That is to say, that if it 
enters the blade passage at a distance of, say, 2ft. from 
the axis it will remain at the same distance from the axis 
during its passage between the blades. Actually the 
centrifugal force itself will cause some of the steam to 
leak past the blade tips, and thus give to the steam a 
slight radially outward velocity which will modify our 
Considering the motion of a particle of 
steam, we see that its velocity has two components. One 
is parallel to the shaft, and can give rise to no centrifugal 
The other component of. the velocity carries the 

steam round a circle in a plane of rotation at right angles 
to the axis of the shaft. It is this component which is 
| responsible for the centrifugal force on the steam. We 
shall base all our calculations, unless otherwise specified, 
on the mean radius of the blading. Then we have— 
v = absolute velocity of steam tangential to the blade 
circle in feet per second. 
radius of blade circle in feet. 
radial depth of blades in feet. 
volume per lb. of steam—including moisture—in 
cubic feet. 

Consider a radial prism of steam—Fig. 1—having a 

cross section A. The wa of the steam enclosed is—, 
LA 


r 
h 


u 


U 
it is 
vhA 
rgu’ 

The intensity of pressure due to centrifugal force on the 
end of the prism is 


and the centrifugal force on 


fan v h 


«*« lbs. per square foot, 
rg W 
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For instance, at the low pressure end of a turbine at 
the entrance to the blades we have 
v 


= 600ft. per sec. 
r =- 2f. 
h = 0°5ft. 
w = 50 cubic feet per lb. 
Then . 
E 56 lb. per square foot. 


0°4 Ib. per square inch. 
The variation of the centrifugal pressure f between the 


zaA 





Fig. 1 


entrance and exit of a blade is readily determined. Thus, 
referring to Fig. 2, AAA,is the path of the steam 
relative to the blade. At any point A draw BA tan- 
gential to this path in the direction of the motion of the 
steam relative to any fixed point in the blading. Draw 
AD equal to the blade velocity, and on AD draw the 
perpendicular BC, so choosing B that BC is equal to the 
axial velocity of the steam, which is usually constant from 
entrance to exit of a blade. Then BD is the absolute 
steam velocity, and C D is the absolute velocity of rota- 
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° Centrifugal force. 
Fig. 2 
tion (v) of the steam. The diagrams in Fig. 2 represent 


the general distribution of centrifugal pressure for a 
reaction turbine. Fig. 3 gives the distribution in an 
impulse turbine. It appears that the centrifugal pressure 
is independent of the width of the blade. 

It will be noticed at once that, in general, centrifugal 
pressure is to be found in the fixed as well as in the 
moving blades. As regards the variation of centrifugal 
pressure from steam inlet to exhaust, we see from the 
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Fig. 3 


relations which must hold between h, u, and r, that f is 
proportional to 
ru es . 
rgurt org 

That is, the intensity of centrifugal pressure is greatest 
at the high-pressure end. On the other hand, the steam 
pressure there is high, and the static drop in pressure 
between entrance and exit of the blades is large. 

In Fig. 4 we have superposed the centrifugal steam 
pressure on the static steam pressure at the outer edges 
of the blades. For the sake of simplicity the static drop 
in pressure is assumed to take place uniformly from 
entrance to exit. This point, however, is not of 
importance, as we are only concerned to note the general 
influence of centrifugal force on the steam pressure 
distribution. The line A A gives the steam pressure at 
the inner ends of the blades, B B the pressure at the 
outer ends of a reaction turbine. Fig. 5 gives the pressure 
distribution for an impulse turbine in which the outer and 
inner walls of the steam ports in the diaphragms are 
portions of cylinders. Fig. 6 gives the results for an 
impulse turbine having nozzles with straight axes. 

It will be clear from the figures that centrifugal force 
will modify the flow of steam through the blading. In 
Figs. 4, 5 and 6 the line A A indicates the steam pressure 
without centrifugal force, and the line B B with centri- 
fugal force. It will be noticed that A A and BB meet 
periodically, and it may be fairly assumed that at such 
points the steam velocity is approximately the same for 
both conditions. Now the rate of change of velocity in 
the steam as it flows through the blading is obviously 
proportional to the pressure gradient. A glance at Figs. 4, 
5 and 6 will show that the average steam velocity is 
less with centrifugal force than without it. Thus in Fig. 4 


slideless railway switch. 
avoid all kinds of sliding motion, and no oil is necessary. | off the point slide chairs until the central or vertical posi- 
The lifting action of the patented levers is such that up to | tion is attained, as shown dotted in the elevation. 
the centre of the travel of the points the weight of the | that point the weight of the tongue rails has caused a 
two switch rails tends to force the points back against | resistance to the motion, but immediately the links B B 
the stock rail. 
whole tendency is to force the points onwar 


point between entrance and exit to the blading, and less 
at both entrance and exit when centrifugal force 
is exerted. Hence, in general, centrifugal force reduces 
the volume of steam discharged by a turbine. This does 
not necessarily mean that the volume discharged with 
the turbine standing is greater than with the turbine 
running, as eddy and other hydraulic losses are not the 
same in the two cases. From the formule for the 
intensity of pressure due to centrifugal force it is clear 
that, especially at the low-pressure end of the turbine, 
the centrifugal force may very seriously affect the velo- 
cities of the steam, and this alteration should be allowed 
for in designing the blade angles. Thus, in the calcula- 
tion made earlier on in this article, the centrifugal pres- 
sure is 0°4]b. per square inch, and it would not infre- 
quently happen that at the exhaust end of the turbine 
this would be larger than the whole pressure drop for the 
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Rotor. 
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Figs. 4, 5, and 6 
one blade. Of course, the centrifugal pressure by reduc- 


ing the velocity of flow, would prevent the attainment of 
the full pressure. It is, however, with a view to showing 
the nature of the disturbance which centrifugal force 
causes in the flowing steam that this article has been 
written, and the preceding diagrams, if not mathe- 
matically exact, yet show clearly the general results. 








THE FRANCO-BRITISH EXHIBITION. 
No. IX.* 
AmonG the exhibits on the stand of W. J. Jenkins and | 
Company, Limited, is one of the firm’s patented coal 
projectors, which are now used in many gasworks. | 
Besides this and other exhibits, there is one which | 
appeals more particularly to railway engineers. It is a 

















| works the ordinary point levers in the usual 





| corresponding switch rests against the other stock rail. 
| There is therefore an innate tendency to close completely 
either one way or the other. Before mention is made of 
| some of the other advantages claimed for the arrange- 
| ment, it will be best to describe it. Referring to the 
| drawings—Figs. 51 and 52—the ordinary arrangement of a 
| set of points and switches is shown, including the point- 
| tongues T, held in position by the usual fish-plates, which 
| have sufficient slack to allow of the motion at the other 
|end. The point slide chairs are also used as 
|in the common arrangement. The point-rod E for 
| moving the tongue rails is also worked in the ordi- 
| nary manner, either from a treadle lever F, or~from 
any ordinary signal box or otherwise. The motion of 
the rod E is transmitted to the other point tongues 
by means of the point connecting-rods GA. It will be 
| seen that up to this point the whole arrangement is 
that commonly used. The patented portion is 
| attached either to the rod A or tothe rod G. In this case 
it is shown attached to the rod A. A pair of links BB, 
| shown in the elevation, Fig. 51, are attached to the 
| underside of the point-rod A by means of joint pins H, 
one link being placed at a convenient distance from one 
end of the rod A, and the other link at a convenient 
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Fig. 52—TREADLE LEVER 


| distance from the other end. The other ends of the links 
B are bored to fit freely on studs C C, which are secured to 
| the sleeper D by means of bent plates J J, or by other 
suitable means. The distance apart of these studs CC is 
the same as the distance apart of the centres of the joint 
pins HH in the point-road A, end the links are so 
arranged that when both tongues T are moved away from 
the stock rails K K until the distance between each 
tongue and stock rail are equal, as shown in the dotted 
lines, the centre lines of the links are both vertical. The 
distances from the top surfaces of the point slide 
chairs V, V; to the centre of the studs C C are such that 
the tongues T T of the point are lifted about jin. when 
in their mid-position, as shown by the dotted lines on the 
elevation. The outer ends at the heels of the switches are, 
of course, kept in position by the fish-plates, and do not lift, 
and the distance between the point slide chair and the 
underside of the point tongues decreases the nearer the 
chair is to the heels, but the tongues are lifted clear of 
every point slide chair, and there is no sliding motion of 
the tongues on the chairs. When it is desirable to move 
the point from one position to the other, the operator 
manner, so 
that a pull or a thrust, as the case may be, is applied 


| through the connecting-rod E to one of the tongue rails 


of the point. This causes the links BB to rotate a por- 
tion of a revolution on the studs CC. The ends H of the 
links BB are thus caused to move in an arc of a circle, 
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“Tue Encinezr” . 
The switch is claimed to, 
After the centre position :is —— the | 


s until the | 








€ velocities under the two conditions are alike at a 
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Fig. 51—JENKINS’ RAILWAY SWITCH 


and in consequence raise the ends of the tongue rails T 
Up to 
pass over the vertical position the same weight tends to 


fall over, and therefore assists the point tongues T T to go 
right over into their new position, and bear against the 


‘ other stock rail K, 
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We are told that four sets of the patent points were 
fixed twenty-six months ago in the shunting yard at a 
large port on the East Coast, and all of them have worked 
ever since without any oil and without cleaning. For the 
purpose of testing the value of the invention, the points 
were put in at places where the conditions were excep- 
tionally arduous. One set was placed at a point where 
the whole of the tratlic enters and leaves the siding, and 
is constantly in use day and night throughout the year. 
Another, we are told, was put on a branch of the siding 
where a great deal of fly-shunting is done, and where 
derailments were frequent. Since its introduction, we 
are informed, no derailment has happened. Another was 
placed at a point where, on account of the long distance 
and numerous bends and changes of direction of the con- 
necting-rods between the signal-box and the points, the 
moving of the original points was very hard. Since then 
the point has become the easiest to work in the whole set, 
instead of being the hardest. It will be noticed that no 
heavy balanced weights or weighted levers are required, 
because the weight of the switch rails acting on the patent 
levers is found to be ample for every purpose of closing 
the points. The switch is arranged with a treadle for the 
purpose of allowing this important condition to be fulfilled. 
The action of the mechanism is such that if an engine 
or wagon passes through trailing way, the first pair of 
wheels sends the points completely over, and so sets the 
points in a safe position. 

In the Science Section the India-rubber, Gutta-percha 
and Telegraph Works Company, Limited, is showing 
twelve interesting exhibits. There is a piece of sub- 
marine telegraph cable encrusted with coral and marine 
growths. Another interesting exhibit is a piece of coral 
which was picked up on a cable during repairs. There is 
also a brass bottle for collecting sea water at great depths 
below the surface. The bottle has stop-cocks at either 
end, which are open while the apparatus is in descent. 
When the depth is reached from whence the sample of 
water is desired the lowering is stopped, and upon the 
upward pull a vane pivoted to a rod connecting the 
stop cocks falls from the vertical position to the hori- 
zontal. The continued pressure acts upon this vane to 
sufficient extent to close the stop cocks, when the vane 
is tilted on its bearing by increased pressure, and upon 
reaching an angle of 45 deg. is released by the action of 
a trigger device attached to the rod, thus falling to the 
vertical, at which position it remains until re-set for 
lowering again. A piece of submarine cable is 
shown which was picked up from the bottom 
of the sea, after being damaged by submarine 
disturbances in the Gulf of Mexico. The cause of the 
frequent recurring damage to the cables of the Mexican 
Telegraph Company was for years a mystery. When 
carrying out repairs the cables were found to be twisted 
into the strangest shapes. For considerable lengths the 
sheathing wires would be entirely unlaid as though by 
human agency, until suspicion actually arose in the 
minds of the Cable Company’s officials that the cables had 
been put down in that condition. It was then suggested, and 
correctly, by Mr. R. Kaye Gray, engineer-in-chief to the 
Silvertown Company, and subsequently proved to the 
satisfaction of all concerned, that the mud deposits at 
the bottom were influenced by the action of currents, 
the movement of the mud over the areas affected tending 
to carry the cable with it. Over other areas not far 
removed the cable would be embedded in a stiffer kind of 
mud and held fast, the result being a rolling over and 
over of the cable by masses of mud moved by the 
current in a direction axially opposite to the lay of 
the sheathing wires, thus unlaymg them.  Sub- 
marine outcrops of petroleum in the gulf might account 
for some of these peculiar happenings to cables. At 
the time of the Jamaica earthquake, January 14th, 
1907, some remarkable phenomena were observed in the 
Mexican Gulf. The direction of the Gulf Stream was 
found to have altered in its direction and rate, and 
other strange occurrences were reported by steamers on 
their passage. One of these was an experience of the 
s.s. Cuban on August 14th, when oil was sucked up from 
the sea through the feed-pipes of its boilers. Other 
steamers passed through large areas of the sea, the sar- 
face of which was covered with oil. Other vessels 
reported discoloured water, with immense quantities of 
weed and flotsam for miles around. 

Among other things~exhibited by the company is the 
Silvertown sounding tube for finding the depth, and bring- 
ing up from the sea bottom a sample of the water and a 
specimen of the deposit. This tube is used in conjunc- 
tion with a 60 lb. sinker attached by a wire sling from a 
steel shear-edged beak on the upper part of the stem. 
Before lowering the tube the pivoted swivel-head knife 
piece is set at an angle with the vertical by means of a 
trigger below the axis, being maintained in position during 
descent by the weight of the 60 lb. sinker and the result- 
ing load on the steel sounding wire. Waile descending 
the tube is open throughout by the pressure of the water 
on the valves, and upon reaching ground the specimen 
tube is plunged into the mud or ooze, thereby being 
filled Pr the depth being recorded by the indicator on 
the e of the sounding drum. The slight over- 
running of the wire when the weight strikes causes the 
swivel head to drop, thus releasing the knife from the 
detention of the trigger. Upon commencing to heave up 
on the sounding wire the knife is brought sharply down 
upon the iron wire sling on the shear edge beak, and 
severs it, the heavy sinker slipping off and remaining on 
the bottom. The upper valve of the water tube is closed 
by the downward pressure of the water, and the lower 
valve by the action of a spring in the interior of the 
tube. One of Lord Kelvin’s sounding tubes for showing 
the depth in soundings of 100 fathoms and under is also 
shown. With this the depth can be ascertained from 
a vessel going through the water at the rate of 16 knots 
an hour. There is also a case of specimens of the various 
types of cable laid in 1907 between Havana and New 
York by the company. In addition to other exhibits 
there is a set of bottles containing various specimens of 


growths, &c., found on submarine cables during repairs, 
and a set of charts in portfolio illustrating various sub- 
marine gullies and cliffs, &c. 

The stand of Royles, Limited, Irlam, contains speci- 
mens of nearly all the firm’s productions. One of Row’s 
patent calorifiers is a duplicate of that recently supplied 
for the King’s new yacht Alexandra. Other exhibits 
include Row’s feed-water heater, Row’s steam kettle, 
air heater, fresh water condenser, evaporator, “instan- 
taneous” heater for baths and lavatories, radiator, and 
Royle’s patent steam traps, reducing valves, and steam and 
grease separators. 





PROGRESS AT PANAMA. 
No. I11.* 

Ir would be a wearisome and thankless task—happily 
not essential to the purposes of the present articles—to 
recall the frequent administrative changes in connection 
with the enterprise which have occurred since the United 
States assumed authority in the Canal Zone and responsi- 
bility for the completion of the long-contemplated inter- 
oceanic water-way. An exception must, however, be 
made as regards the last of the series, inasmuch as it 
definitely marked the conclusion of the period of prepara- 
tory work, and brought about conditions of great 
importance to the conduct of subsequent operations. 

Mr. Shonts’s long-expected resignation, in February of 
last year, of the chairmanship of the Canal Commission 
was followed a few days later by that of other members 
of the board, and by the appointment to the joint offices 
of chairman and chief engineer of Mr. John F. Stevens. 
This gentleman had succeeded Mr. John F. Wallace as 
chief engineer in July, 1905, subsequently became a 
member and vice-chairman of the Commission, and was 
understood to enjoy in a marked degree the confidence of 
the President and Secretary of War. His services in the 
isthmus and close personal supervision of the work of 
excavation had earned for him well-deserved praise, and 
it was consequently with both regret and surprise that 
the public learned, less than a month after his appoint- 
ment to the chief administrative position, that he also had 
relinquished all connection with the Canal. 

This event was coincident with a very general feeling 
of discouragement as to the future of the enterprise—the 
result not of doubt regarding the practicability of construc- 
tion, but of fear that the work was fated to be periodically 
disturbed by departmental friction or political intrigue 
and interference. For this apprehension the history of 
the preceding three years afforded ample justification. 
Thanks, in the first place, to the heterogeneous composi- 
tion of successive Commissions, neither wholly depart- 
mental nor entirely independent of Executive or Con- 
gressional favour, and, secondly, to the impatience with 
which the great mass of the people—ignorant of initial 
difficulties and the danger of misdirected preparatory 
work—awaited the records in “dirt flying” rashly 
promised by perfervid patriots, the Canal had long been 
exploited by hostile politicians and threatened interests 
as the most convenient and vulnerable point of attack 
upon President and Administration. Every incident offer- 
ing opportunity for criticism was magnified to the 
dimensions of a scandal, and no considerations of national 
dignity or interest were permitted to stand in the way of 
reckless publicity. Even physicians and engineers en- 
listed in the campaign in order to disparage the work of 
the Health Department and Division of Municipal 
Engineering—the two branches of the isthmian service 
least open to hostile comment, because the least directly 
affected by the delay in determining the design of the Canal. 

That the better elements of American life were heartily 
tired of the use to which the Canal had been put by 
lobbyists and irresponsible sensation-mongers, and were 
prepared to welcome any change, however drastic, offer- 
ing prospect of improved conditions, was evidenced by the 
reception accorded to the President’s order of March, 
1907, constituting a new Commission. This, in effect, 
transferred the entire technical control of the undertaking 
to officers of the Army Engineer Corps, men accustomed 
to discipline, unable to resign at their convenience, and 
immune from political and railroad influences. The com- 
plete calm with which this announcement was received 
was not disturbed when, a few months later, the new 
Commission unanimously resolved to abandon the pro- 
posals of its predecessors to let out to contractors the 
work of canal construction, declaring that any move in 
this direction would be unwise and unjustifiable, inevit- 
ably disorganise existing and improved conditions, check 
progress, and increase the cost and lengthen the time of 
completing the undertaking. The Americans have neo 
good reason—as witness their public buildings and many 
of the works resulting from river and harbour legisla- 
tion—to overvalue the methods and machinery of 
Government when applied directly to constructive and 
engineering enterprises. In the light of recent history, 
however, the Panama Canal appeared an exceptional 
case, demanding special treatment and the largest pos- 
sible assurances of moral cleanliness, continuity of pur- 
pose, and freedom from extraneous influences. To secure 
these, it seemed wise to risk some inefficiency as regards 
unit prices, more dogged and less brilliant execution, and 
a disciplined tolerance of conditions against which the 
—— American civilian might feel it his duty to 
rebel. 

One of the earliest and most beneficial results of the 
crisis of March, 1907, was the concentration in the 
isthmus of all the offices, other than the purchasing 
department at Washington and the agencies for the same 
purpose at New York and New Orleans, concerned with 
the work of the Canal. This, together with the precise 
intimation given to each Commissioner that he was 
expected to remain, unless absent on leave, in direct touch 
with the work committed to his charge, struck at the 
root of that fruitful source of mischief in the past—the 





frequent and often prolonged presence of Commissioners in 
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the politics-laden atmosphere of Washington. To utilise 
to the best advantage the services of the engineer 
members of the Board and secure a closer supervision of 
details than had hitherto existed, the Department of 
Construction and Engineering was subdivided into three 
branches, each under the control of a Commissioner, 
directly responsible to the chairman and chief engineer, 
Accordingly, the following became and remains the con. 
stitution of the Commission :—Chairman and chief ep. 
gineer, Lieut.-Col. Geo. W. Goethels; Department of 
Excavation and Dredging, Major D. D. Gaillard; Depart. 
ment of Lock and Dam Construction, Major W. L. Sibert; 
Department of Municipal Engineering, Motive Power and 
Machinery, andBuilding Construction, civil engineer H. H, 
Rousseau, U.S.N.; Civil Administration, Mr. J. C. §, 
Blackburn ; Sanitation, Colonel W. C. Gorgas; and Labour, 
Quarters and Subsistence, Mr. Jackson Smith. 

Pending the commencement of more active work in 
connection with the huge dam at Gatun and the locks to 
be constructed at that place, Pedro Miguel and Miraflores, 
the interest of engineers must continue to centre in the 
progress of operations in the great cutting through the 
continental mountain chain. The amount of material 
required to be removed from the canal prism in this 
section, for a waterway with a bottom 40ft. above sea 
level, and, for distances of 4.7 and 3.43 miles respectively, 
200ft. and 800ft. wide, was estimated by the minority of 
the Board of Consulting Engineers at 53,765,000 cubic 
yards. Already, however, it has been agreed that this 
computation—in common with others of like character— 
must be regarded as unduly favourable ; and it seems not 
improbable that if the section is completed the United 
States labour force will have excavated from it 60,000,000 
or more cubic yards of spoil, of which a very considerable 
portion will be hard rock. 

The lamentable disorganisation which characterised 
the first period of American control was reflected in early 
operations in this division, the only one in which, up to 
September, 1906, any attempt was made at excavation in 
the dry. During the twelve months which embraced Mr. 
Wallace’s tenure of office, the total amount of material re- 
moved from the cutting was 741,844 cubic yards, of which 
only 92,052 cubic yards could be classed as hard rock. Re- 
cords were made of the elements of cost, including a quite in- 
sufficient charge of 6 cents (3d.) per cubic yard to cover 
investment in plant, but ignoring higher administration 
and the surveys necessary to lay out or measure the work ; 
and these showed that the average cost per month had 
been :— 

1904. Cc 

July ... steen iene 

August 

September 

October ... is 

November... ... 83.8 

December 52. 102.7 
Basing his opinion upon the figures obtained up to that 
time, Mr. Wallace, in February, expressed his conviction 
that the average cost of excavating the cutting would 
not exceed 50 cents (2s. 1d.) per cubic yard, where- 
upon the Commission resolved to recommend the 
construction of a sea-level canal, quite forgetful of the 
fact that no possible reduction of the cost due to increased 
efficiency of labour and equipment and improvement in 
the condition of the tracks could be proportionate to the 
necessarily enhanced cost of excavation at lower levels 
and greater distances from the dumps. 

As a matter of fact, the chief, or only, value of the work 
up to July, 1905, was to provide illustrations of the errors 
to be avoided in the future. An examination of the con- 
ditions existing at that time showed that they could not 
easily be worse. The labour force connected with the 
different sections of the Engineering and Construction De- 
partment had increased by June 30th to 1600 white and 
6700 coloured workmen ; but, so far at least as the last- 
mentioned were concerned, practically no steps had been 
taken to ensure for them housing accommodation or a 
proper supply of food. With the exception of nine steam 
shovels, at work in the Culebra cutting, all the plant in 
operation on the isthmus was of French origin, overhauled 
and repaired as well as could be, considering the scarcity 
of efficient labour and proper material and tools. Owing 
to the same causes, much indispensable preparatory work 
in the Culebra division in the way of track laying, which 
had been planned for the dry season, could not be carried 
out; and, when attempted, was performed in the most 
temporary manner. Consequently, when the wet weather 
came, derailments were of frequent occurrence and the 
lines became almost impassable, and continued so for a 
considerable period. 

As soon as this situation was exposed it was very wisely 
determined temporarily to close down all actual excava- 
tion work and to continue, after adjustment and pending 
the decision of Congress regarding the design of the 
Canal, only such operations as fitted in with preparatory 
work and seemed necessary to hold together an efficient 
organisation. The good effect of these resolves was seen 
in a progressive amendment of conditions, which became 
more and more marked during the months immediately 
following the passing of the Act decreeing a lock 
canal, and rendering possible a definitive decision as to 
the positions of much needed dumping grounds. During 
the earlier portion of the interval the various terraces of 
the cutting were put in proper condition for the recep- 
tion of the maximum number of steam shovels and 
dump cars, all the levels being connected with two double 
tracks at the bottom, and with spacious yards established 
along the railroad line for making up trains destined for 
the spoil banks. To the pean, Bhs of the latter many 
additions were subsequently made, the most important in 
size, two miles long, being situated at Tavernilla. The 
value of these and other measures was seen, when the 
actual work of canal building commenced, in the rela- 
tively small falling off of the output during the wet 
seasons. The chief difficulty now experienced during 
these months is not so much the loss of time occasioned 
by the incessant and heavy rainfall as the sinking of the 
saturated and loose dumps under trains loads, a 
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Of the ninety or more steam shovels now at work | 


along the Canal line over two-thirds are operating on the 
various terraces of the great cutting. They are, with 
few exceptions, 70 and 95-ton machines, with a single 


stroke capacity of, in the case of the smaller shovels, | 


2} or 3B} cubic yards, and in that of the larger 5 cubic 


yards. They are under steam eight hours per day, but | 


some time is necessarily lost in moving the shovel 
forward, in keeping it supplied with cars, and in blasting 
stone too large for it to handle. Their largely increased 


a capacity of 40 tons, built right or left-handed to meet 
the necessities of the dump on which they are to discharge ; 
and the second, 12 or 20-yard steel side-tipping cars. 
There have recently been delivered at various points 
along the Canal line five hundred 12-yard steel cars, 
specially designed for work in the isthmus, and built at 
Knoxville, Tenn., at a cost to the Commission of about 
£242 each. Unloaded they weigh 32,000 lb.; their capa- 
city is 60,000 lb.; inside;length, 19ft.; width, 9ft.; and 
depth,"1ft. 10}in. With these additions the Canal Com- 








Fig. 16—BUCYRUS STEAM SHOVEL IN THE CULEBRA CUTTING? 


12 cubic yards ‘in eight hours, there would have been 
required, under the old methods, for the same job, no 
fewer than 4080 labourers with, say, 100 white foremen. 
To avoid the delay and |the:temporaryYdisuse of the 
dump which would follow the necessity of throwing the 
track to the edge of the dump after each trainload of 
spoil is ploughed off, mechanical spreaders are 
employed to push the material some distance from the 
track and so make room for another deposit. As a 
general rule this work is accomplished by eight machines 
sixteen white men and twenty-four coloured firemen and 
labourers in a period which, if hand labour were relied 
upon, would necessitate the employment of 3000 men. 
Up to a comparatively recent date the laying of the 
tracks to the edges of the dumps, in order to waste more 
material, was done by hand. Now, however, it is to a 
large extent accomplished by a mechanical track- 
thrower, the invention of Mr. W. C. Bierd, until recently 
general manager of the Panama Railroad. This machine, 
handled by three white and six coloured men, is capable 
of shifting 5400 lineal feet of track 9ft. in eight hours, 
which represents the work of between 500 and 600 men 
|in the same length of time—in other words, the nine 
men operating the machines would about equal the 
number of white foremen required were manual labour 
depended upon. 

The average cost per cubic yard of the output in the 
| Culebra division for the fiscal year ended June 30th, 
| 1907, was calculated at 82.45 cents (about 3s. 6d.), made 
| up of the following items :— 





Cents. 

Arbitrary to cover cost of plant b> civeae ates 
WRU os see ccc a ce, sd ee 
ra = a ee 
ag eee es 
Excavation by steam shovels .. ... 10.81 
| oo eS i ee eee ... 8.30 
| General expense ... ... ica nie 


| To this there will be added, for the year just concluded, 
| as a fair charge against the work of excavation, an item 
| to cover the cost of material used in the repair of loco- 
| motives, steam shovels, and cars, of operating the com- 
| pressed air plant, and of labour, &c., in the mechanical 
department. The first item in the table is a fixed charge 
added to every cubic yard of material excavated, with the 


efticieney under existing as compared with former con- | mission has in its service, exclusive of the equipment of | idea that it will, by the time the Canal is completed, 


ditions may be gathered from the following table :— 


Output per shovel, 
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1906. 
January 12.93 363 9,730 1.19 
February 12.48 587 13,494 .64 a 
March 12.37 716 | 19,335 1.34 
April 12.33 720 | 17,289 8.43 
May 12.41 581 | 15,684 7.25 
1907. | 
January 31.04 702 | 18,248 0 104 
February .. 39°87 674 | = 15,966 19 108 
March P 43.88 741 | = 18,530 .08 105 
April 44.12 765 | 19,884 04 110 
May 31.70 833 | 21,674 7°45 118 
1908. | 
January 43.42 1084 28,177 91 125 
February 13.67 1186 | 28,475 01 124 
March .. 12.19 1171 | = 30,4 13 125 
Ag <.. . 41.28 1202 | 30,031 1.67 127 
May 41.56 918 | 22,948 12.63 129 


The total excavation in the Culebra division during 
May was 960,840 cubic yards, a decrease of 282,734 cubic 
yards as compared with April, and of 334,365 cubic yards 
as compared with March, when the highest output yet 
wach a yo recorded. The falling-off may be attributed 
principally to the heavy rainfall, which forced out of use 
five shovels in the upper terraces, with the result that 
work there will probably not be resumed until the dry 
season. The grand total of excavation and dredging in 
the various divisions in May was 2,702,897 cubic yards, 
the best record so far for a wet month, for, although less | 
than the total of April by 593,200 cubic yards, the increase 
as compared with May, 1907—when the mean rainfall 
was 7.6in. less—was 1,685,238 cubic yards. 

The largest shovel used in the cutting excavated in the | 
twenty-four working days of February last 40,484 cubic | 
yards of material; and the best day’s record appears to 
be that of March 4th, when the total output of the forty- 
four shovels in operation was 56,582 cubic yards. This 
material, it is of interest to note, was loaded on 1744 so- | 
called Lidgerwood flats and 411 large and 1192 small 
Western dump cars, and hauled an average distance of | 
ten miles. Altogether, there were handled on that day | 
397 trains and 133 locomotives, the last-mentioned being | 
thus allocated: in serving steam shovels, 86; in coaling | 
shovels, 2; in switching, 11; in use with Lidgerwood un- 
loaders, 11; in use with dump spreaders, 8; in use with 
track shifters, 8; and in hauling labour trains, 12. 

The work of the steam shovels is preceded by that of 
drilling the holes necessary for blasting, dynamite being 
the principal explosive employed. In this work large use 
is made of the well, or mechanical churn, drills, operated, 


the Panama Railroad, no fewer than 4111 dump cars. 
After being loaded, the cars are hauled to the White 
House or one of the other principal yards, and there made 


‘up into dump trains, or are taken direct to the Tavernilla or 


other appointed dumping ground. In unloading the spoil 
and spreading the dumps much time and an immense 
amount of labour are saved by the use of mechanical 
appliances. On a flat car immediately behind the loco- 
motive which has hauled the train of cars to the dump 
is placed a strong steam winch taking its steam from 
the boiler of the locomotive ; and this winch winds in a 
cable attached io a plough in the last car and lying over 
all the intervening spoil. The plough travels over the 
cars, running close to their single sides, and pushes the 
rock and earth over the opposite edge, in this manner 
unloading a train of twenty cars in less than ten minutes. 
To assist the operation, and prevent the spoil , falling 
between the cars, the latter have slightly convex iron 


| aggregate an amount equivalent to the original cost of 
the plant. During the year ended June, 1907, the cost 
of the plant allotted to the Culebra division was, in 
| round figures, £1,190,000, of which £874,000 was devoted 
| to locomotives and cars in about equal proportions. 

As the cutting becomes deeper, the question of drain- 
ing it will assume larger proportions, and especially will 
| this be the case at the north end of the division, where 
| the Chagres crosses the line of the Canal. The river at 
| this point is about 44ft. above mean sea level, rising 
| during the rainy season under normal conditions to 50ft., 

and, at times, as, for instance, during the great flood of 
December, 1906, to over 79ft. To provide against inter- 
ruptions of the work caused by possible encroachments 
by the waters of the Chagres, it is proposed to build a 
| dam and repair and put in operation a diversion channel 
excavated by the French, extending from the cutting and 
‘discharging into the Chagres below Gamboa. A large 














Fig. 17—ROCK CHANNELLER AT WORK ON 95-FOOT BERM 


as are now all the other drills, by compressed air. This | aprons on hinges, covering their couplings and the inter- 
is furnished by three plants, connected by 9} miles of | vening spaces. 


10in. pipe-line mains, extending from Bas Obispo to | 


Pedro Miguel, with 6in. and 4in. leads running into the | unloading just described may be readily illustrated. 
Canal prism. These plants were put down in January of | The best record which has been made by a single 


The economy in labour effected by the system of 


last year, and six months later included twelve air com- | unloader of spoil from the Culebra cutting is sixteen 


pressors, each with a capacity of 2500 cubic feet of air | trainloads, or 5000 cubic yards, in eight hours. 
per minute, at 1001b. pressure, all feeding into the one line. | consequently, have been possible for ten ploughs, handled | 
As already indicated, the French 6-yard dump cars | by forty white men and sixty firemen and labourers, to 
used during the earlier operations have long since been | have dealt with the 49,000 cubic yards, the average daily 
These, speaking | output for the twenty-five working days of April. Esti- 
generally, are of two descriptions, the first, flat cars with | mating, on the other hand, that a man would unload 


superseded by American-built cars. 


It might, 





portion of the drainage will also be carried to the south, 
where the land slopes more rapidly towards the Pacific. 
With each recurrence of the rainy season more or less 
trouble is experienced in connection with landslides at 


| Cucaracha—a matter which, it may be remembered, 


caused much anxiety to the first French company. The 
amount of material involved in the slide of 1907 was 


| about 500,000 cubic yards, but it is hoped, as the result 


of measures adopted during the subsequent dry season, 


| that very little material liable to be set in motion will 


henceforth fall into the Canal prism. a 
Our survey of the work accomplished and awaiting com- 
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pletion in the other divisions must necessarily be brief. 
Next in importance to the great cutting, so far as excava- 
tion in the dry is concerned, is what is known as the 
Chagres division, which extends from deep water in Lake 
Gatun to a point near Gamboa, where the Canal crosses 
the Chagres River. The amount of excavation required in 
this section was originally estimated at 13,000,000 cubic 
yards; but, as a result of changes in the alignment of the 
Canal axis, this estimate has recently been reduced by 
about 1,500,000 cubic yards. Of the material to be re- 
moved rather less than one-third will be rock. Within 
the limits of this division the Chagres crosses the centre 
line of the Canal some twenty times, and, as a consequence, 
work is liable to considerable interruptions during the 
rainy seasons. The monthly average of material ex- 
cavated by the steam shovels this year has exceeded 
2,500,000 cubic yards. Operations in the Mindi hills 
(Colon division) were commenced in July of last year, and 
the greater part of the 700,000 cubic yards of dry 
excavation required here has already been accomplished. 

Excavation on the site of the Gatun locks has been in 
progress since October, 1906, and on that of the dam since 
the following June. Of the material removed from 
the first, part has been placed on dumps outside the Canal 
prism and part along the foot of the upper slope of the 
dam. In building the last mentioned,‘ there will be 
required, it has been estimated, not less than 25,000,000 
cubic yards of material, the greater part of which will be | 
contributed in the form of spoil from the Culebra cutting. 
A large amount of rock will also be brought by sea from 
quarries at Porto Bello, 18 miles north-east of Colon, 
where the Americans—as the result of an agreement 
with the officials of the Republic of Panama— 
have established a small town, which will be under 
the jurisdiction of the Canal Commission. Preparatory 
to active operations at the quarries, where a power-house 
is being erected, the new settlement will be provided 
with a reservoir, a complete system of sewerage and 
drainage, hospital, quarters for the white superintendents 
and coloured labourers, and a dock from which material 





will be loaded for Gatun. It is hoped that the arrange- 
ments which are being made will ensure a daily delivery | 
at the dam of from 2000 to 5000 cubic yards of broken 
stone. For use in the construction of the great dam and | 
other works along the Canal line, the Commission has | 
invited tenders for the supply of 4,500,000 barrels of 
Portland cement, to be shipped in clinker form and ground | 
on the isthmus in a mill to be erected, operated, and 
maintained by the contractors. 

Considerable progress was made during last year with 
excavation on the sites of the proposed locks and dams 
in the neighbourbood of La Boca, but this work was, of 
course, discontinued with the abandonment of the Sosa 
Lake project, and the steam shovels, other plant, and 
equipment and labour force employed thereon were trans- 
ferred to Miraflores. 

The Colon dredging division extends from the locks at 
Gatun to deep water outside Limon Bay. It was esti- 
mated in June of last year that the amount of material 
which then required removal was 20,300,000 cubic yards, 
of which about one-seventh was rock. Much of the 
work accomplished in this division last year, and during 
the early months of the present year, must, however, be 
regarded as supplementary to this estimate, a large 
amount of material having been removed from the old 
French canal with a view to the transportation by water 
to Gatun of the supplies needed at that place in connec- 
tion with the building of the dam and locks. 

Under the new plans rendered necessary by the modifi- 
cation of the design of the Canal on the Pacific side, much 
additional excavation will be called for in the so-called La 
Boca dredging division; and itis estimated that the aggre- 
gate amount of excavation here required will be 30,000,000 
cubic yards, of which 1,500,000 cubic yards is classed as 
rock. 





THE ROYAL AGRICULTURAL SOCIETY'S 
SHOW. 
No. IIT.* 

Rozey anp Co., Limited, Lineoln, were represented by 
several interesting exhibits of engines.’ There was a 
compound portable engine fitted with a jet condenser of 
simple and compact form, and provided with a simple 
arrangement for directing the exhaust steam either into 
the condenser or into the atmosphere at will. The 
boiler is fitted with Robey’s improved roof stays. These 
are provided to ensure ample clearing space at the top of 
the fire-box, and the removal of stresses from the tube 
plate and front plate of the box. There were also on 
view a compound road locomotive carried on Robey’s 
spring gear and a light steam tractor. Stationary 
engine practice was represented by a single-cylinder 
horizontal fixed engine with automatic drop valve gear, 
and a complete cylinder for a large drop valve winding 
engine fitted with Robey’s drop valve reversing gear. A 
high-speed vertical open-type engine, with shaft throttle 
governor, by which the speed can be varied while running, 
is typical of the class of engine which this firm is 
adapting to the direct driving of dynamos with successful 
results. 

The above-mentioned compound portable condensing 
engine was of 12 horse-power, and is shown in Fig. 10. 
The design of the condenser is compact, and _ its 
method of operation simple, as will be seen from the 
accompanying illustration—Fig. 11. The air pump is 
driven by an excentric off the main crank shaft, and 
is double-acting, having no suction valves. The con- 
densation water passes into the centre of the pump 
barrel and is forced out at either end through the 
delivery valves, which are of large area. The piston 
works close up to the delivery valves, and the amount of 
clearance is thus very small. The condensing chamber 
is fitted with a three-way valve for exhausting to the 
condenser or atmosphere, as desired, and the boiler feed 
pump is driven from the same excentric as the air pump. 











* No. I. appeared July 10t h. 


A good idea of the compactness of the whole apparatus 
will be gathered from the illustration—Fig. 11. 
seen that no part of the condensing plant projects beyond 
the width of the wheels. 


Messrs. Robey also showed a | 


rods E and F operating the steam and exhaust valves 


It will be | have a constant movement, and the reversing is accom- 


plished by moving the excentric A, which is mounted on 
a square block H driven from a fixed plate on the lay 











Fig. 1O—ROBEY PORTABLE ENGINE WITH JET CONDENSER 


full-size section of a horizontal steam winding engine, 
fitted with their patented drop-valve reversing and over- 
winding gear. The action of this simple form of gear will 
be understood by reference to the engraving—Fig. 12— 
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shaft. By means of a sliding sleeve on the lay shaft and 
two bell-crank levers the excentric A can be moved to 
the position shown by a dotted circle, and the engine 
shaft will then revolve in the opposite direction. 
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Fig. 1—ROBEY PORTABLE ENGINE WITH JET CONDENSER 


which represents the trip gear diagrainatically. It will be 
observed that both steam and exhaust valves are actuated 


| Paxman and Co., Colchester; J. 


Fig. 12-ROBEY DROP VALVE REVERSING GEAR 


by one excentric A. This is effected by the rod B and 
rocking lever © pivoted at D. It will be seen that the | 


connected to the reversing 
sasily operated by hand on 
the largest sizes of engines. Fig. 14 shows the gear 
applied to both ends of a _ cylinder. When it 
is required to have the gear under the control of the 
governor and not operated by hand it is necessary to have 
a small auxiliary excentric on the lay shaft, which is 
keyed’ in a fixed position, and does not vary with the 
direction of running of the engine. This auxiliary excen- 
tric, in conjunction with the governor, regulates the cut- 
off in accordance with the speed of the engine. The 
action of the governor on the gear is automatically 
thrown out when the engine is reversed. The steam 
inlet valves are of this firm’s well-known pattern, and 
their liability to hold up is practically non-existent. 
As a precautionary measure, however, the makers 
provide an arrangement which closes the valve posi- 
tively if it shows a tendency to stick. The application 
of the over-winding gear is shown in Fig. 13. By its 
means the steam is shut off at the cylinder itself instead 
of at the throttle, rendering it much more prompt in 
action. The gear is part of the valve mechanism, and 
does not require any extraneous means of driving. 

Amongst the exhibitors of traction and _ portable 
engines, in addition to those already named, were :— 
Charles Burrell and Sons, Limited, Thetford; Davey, 
and H. Maclaren, 
Leeds; Ruston, Proctor and Co., Limited, Lincoln; and 
Wallis and Steevens, Limited. Messrs. J.and F. Howard, 
of Bedford, in addition to their usual display of ploughs, 
hoes, and harrows, had on view a power straw press pro- 
vided with an automatic conveyor. This, by passing on 
rails under the straw shoot, brings the straw or hay 
direct to the baling chamber, into which it is forced by 
the automatic feeder ready for the ram to press it, stroke 
by stroke, into the baling chamber, and thence to the 
outlet. 


This sliding sleeve is 
lever, which can _ be 
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For estate purposes concrete buildings are attracting | 
increasing attention, and there were several exhibits of | 


concrete brick making machinery. Messrs. Thomas D. 


Ridley and Sons, Middlesbrough, showed in operation the | 


Fisher hydraulic stone making plant, comprising a con- 
crete mixer and a hydraulic press with moulds boxes for 
making any size or shape of “stone ” up to seven cubic 
feet. On this 
oscillating pressure of 200 tons is applied to each box in 
the press. It is claimed for this machine that by its 
means a solid and impervious block is produced. The 
“ Pansy” conerete mixer is shown on the same stand. 
The material is placed in an annular revolving chamber 

















Fig. 13—ROBEY OVERWINDING GEAR 


revolving on ball bearings and driven at a speed of ten to 
twelve revolutions per minute by a pinion and gearing. 
Through the centre of the machine a perpendicular shaft 
projects, to which angle iron frames are attached for 
carrying ploughs. The ploughs are adjustable, and one 
set is right-hand while the other set is left-hand, so 
that the material is turned over twice in each revolution. 
After being thoroughly mixed, the material is shot through 
trap doors in the bottom of the annular chamber, which 
again close automatically. The U.K. Winget Concrete 


machine a combined tamping and | 
| moving traffic, and a railway truck weighing machine of 


ing the weight upon each axle of amotor vehicle a weigh- 
bridge was shown capable of weighing loads up to 15 
tons. The machine has two platforms, which may either 
be used collectively or separately. No loose weights are 
employed on the pillar, which is provided with a printing 
device for recording the weights on tickets. There were 
also exhibited a three-lever wagon weighbridge which 
allows the platform to oscillate in the direction of the 


the largest type, which weighs the trucks and counts the 
number of loads, the weights being recorded on tickets 
and the number of loads on dials. Mention should also 
be made of the firm’s well known impact testing machine, 
by means of which specimens are fractured in one blow 
and the foot-pounds absorbed in the fracture recorded by 
means of a quadrant and dial. 


to be creosoted. When full the door of the cylinder is 
hermetically closed, and the air is exhausted by the pump. 
Creosote is poured in until all the wood is immersed, and 
pressure is applied by means of the force pump. The 
timber is allowed to remain under the pressure for a few 
hours to become thoroughly impregnated when it is 
removed and stacked ready for use. 

Robert Warner and Co., Limited, Walton-on-Naze, 
had a very comprehensive display of wind pumps, steam 
and portable farm pumps, hydrants, &e. Mr. H. P. 
Vacher, of Winchester, showed hydraulic rams, pumps, 
hydraulic turbines, and motors; and Merryweather and 
Sons, Limited, Greenwich, showed the application of 
steam and petroleum spirit to the operation of pumps 
of various kinds. 

The agricultural education section of the Show reflects 

















Fig. 15-25 BRAKE HORSE-POWER 


In our notice of the Show last week we made reference 
to the Campbell 25 brake horse-power engine, which has 
been specially designed for working with producer gas. 
We are now enabled to give an illustration—Fig. 15—of 
this engine. The cylinder is 10in. bore by 20in. stroke, 
and the full power is generated at 190 revolutions per 
minute. The arrangement cf the valve mechanism, 
governor gear, and variable low-tension magneto apparatus 
are clearly shown in the illustration. 

Owners of large estates are frequently in want of a 
simple apparatus by means of which the commoner 
timbers can be treated with some antiseptic material to 





Fig. 14@—-ROBEY DROP VALVE REVERSING GEAR 


Machine Company, Limited, Newcastle-on-Tyne, showed | render them more durable than in their natural state. 
a hand operated concrete block making machine. The | The value of pressure creosoting plants has long been 


CAMPBELL SUCTION GAS ENGINE 


great credit upon the Journal and Education Committee 
of the Royal Agricultural Society and its co-operators, 
the County Councils Association, the Royal Meteorolo- 
gical Society, and-the Agricultural and University Col- 
leges. The Armstrong College at Newcastle-on-Tyne 
showed numerous exhibits to demonstrate the fertilising 
effects of basic slag, muriate of potash, and nitrate of soda 
and superphosphate on land. The Royal Agricultural 
Society brought from its experimental station at Woburn 
exhibits descriptive of pot culture experiments, soil in- 
vestigations, ke. The Saal Meteorological Society lent 
photographs and illustrating meteorological phenomena. 
The Forestry section of the Exhibition was full of inter- 
esting specimens of timber grown in these islands. 
There were competitive classes for medals for specimens 
of oak, elm, ash, larch, spruce, Scotch pine, and other sorts 
of hard wood to which space will not permit of a lengthy 
description. 








HARLAND AND WOLFF'S WORKS AT SOUTH- 
AMPTON. 


THat the new Southampton works of Harland and 
Wolff, Limited, have been in operation for some time is 
a fact which cannot have escaped notice, and we scarcely 
need remind our readers that some noteworthy under- 
takings have been carried out there. It was at South- 
ampton that the new bow was attached to the Suevic, and 
it is there that the St. Paul now lies undergoing repair to 
the damage done in her recent collision with the 
Gladiator. From the commencement the works have 
been running day and night, and at the same time the 
plant has been getting more and more extensive, until 
now Southampton can boast of oneof the most up-to-date 
works of its kind in existence. Roughly, the works 
cover an area of between three and four acres, and they 
are situated within a stone’s throw of the Trafalgar 
graving dock, as may be seen from the plan which we 
give in Fig. 1. The Trafalgar graving dock is 860ft. long 
by 90ft. wide, with a depth of 33ft. on the blocks, and is 
therefore capable of accommodating the largest vessel 
afloat. It will be observed from the plan that the boiler 
and fitting shops are immediately contiguous to this dock, 
and what this means in the way of saving time and 
labour we can well leave unsaid. One illustration given 
in the Supplement shows the side of the works, or rather 
the offices and stores as seen at the right on entering the 
Southampton Docks, and the St. Paul, lying in the Tra- 
falgar dock, is to be seen in the background. Fig. 2 gives 
amore general view of the exterior of the works, and 
with the aid of the plan the various shops and other 
departments may easily be distinguished. An illustration 
in the Supplement is an exterior view of the works taken 
from the end nearest to the dock’s entrance, and shows to 
good advantage the general position of the works within 
the docks, and also the excellent service of the London 
and South-Western Railway in the vicinity. The com- 
pany’s lines, in fact, run right into the works. 

The offices, stores, and sundry departments are brick 
buildings, while the main workshops are of currugated 
iron. All the shops are well ventilated, and little is to be 
desired in the way of light, large windows having been 
provided wherever practicable. The general offices are 
spacious and well-fitted. Rooms are allotted to the various 


appliance is intended for the production of solid or hollow | recognised by railway companies for treating timber departments, and everything conducive to the comfort and 
efficient working of the staffis provided. A large board 


blocks without the use of pressure except that produced | sleepers, and some such apparatus as that shown by 
by hand ramming. When the block has been formed one | Messrs. George Black and Sons, Berwick-on-Tweed, 
movement of a lever raises it clear of the machine and | seems to supply what many landowners require. Briefly 


ready for drying. 


| stated, the apparatus consists of a steel pressure cylinder, 


Many varieties of weighing machines were shown by | an oil tank, a set of air and oil pumps, piping, cocks, and 


W. and T, Avery, Limited, Birmingham. For ascertain- | connections. The pressure cylinder receives the material 





room has been erected, and there are also waiting-rooms, 
a telephone exchange, a heating plant, and, in fact, every- 
thing that one would expect to find at a modern works of 
this description. A particularly noteworthy apartment is 
the drawing-oflice, which is situated above the general 
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ottices. Away from the noise and clatter of the works, 
but, at the same time, within a very short distance of 
them, the draughtsmen have everything in their favour, 
there being plenty of fresh air, an excellently lighted 
room, and ample room to work in. Naturally a works of 
this description does not need a large drawing-oflice staff, 





[ 
| Ship Plating & Boiler Shop 








SCALE 
200 


4 


Fittin 
3 9) 


Turning 
Shop \- 


0 


} 
0 4 
f 


system from the London and South-Western Railway 
Company's generating station, which is situated within 
the Southampton Docks. The voltage between the 
outers is 480, and between the outers and neutral, 240. 
The motors, which are mostly of the totally enclosed 
type, are connected across the outérs, and they are 
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Fig. 1i—PLAN OF THE WORKS 


but should any special undertaking demand the engage- 
ment of additional hands there is not the least doubt that 
the apartment provided will be able to accommodate 
them. The making of blue-prints is also carried cut in 
the drawing-office. We cannot help thinking that the 
placing of drawing-offices_on galleries within the machine 
shop, as is done in some large works,’while_ convenient 


operated with controllers of the tramway pattern, as may 
be seen from several of the illustrations. The aggregate 
horse-power of the motors is approximately 700. Many 
| of the motors are by Laurence, Scott and Co., Limited. A 
switchboard placed on a gallery a“considerable distance 
above the ground level, near the entrance tothe ship plating 
and boiler shops, contains switches, circuit breaking 














Fig. 2—GENERAL VIEW OF THE WORKS 


enough in some respects, has many drawbacks when com- 
pared with the drawing-oflice to be found at South- 
ampton. 

Leaving the offices and turning to the works proper, it 
will perhaps be as well to start with the fitting and turn- 
ing shop, which, as may be seen from the plan, is to 


appliances, c., for controlling the various circuits. The 
works are also electrically lighted throughout by means 
of flame arc lamps, there being seventy-two lamps in all, 
each of 3000 candle-power. 

The large machine tools have separate motors, while 
the smaller machines are driven from shafting at one side 








is driven by a 30 horse-power motor. Although primarily 
used for turning ships’ shafting, it is also suitable for 
general work. At the time of our visit to the works this 
lathe had every appearance of being a much-used tool, as 
lengths of shafting of various sizes were to be found in 
considerable quantities around it. As in the case of all 
the large lathes manufactured by Thomas Shanks and 
Co., the fast and loose headstocks have very wide bases, 
| and heavy cuts can be taken, while the saddles and slide 
| rests in connection with the loose headstock are so 
designed that not only the smallest diameter but excep. 
tionally short work can be placed between the centres 
and machined, all of which points are of great import- 
ance.’ A wide speed variation can be obtained on the 
lathe nasinaiede, and the motor is also capable of 
giving a considerable range of speed. Another lathe, next 
| to that referred to, is a quadruple geared surfacing and 
sliding lathe with a face plate 9ft. 6in. in diameter, 
designed to swing 11ft. and to take in 15ft. between 
centres. The headstock portion of this lathe, which 
is also by Thomas Shanks and Co., is shown in 
Fig. 3. Obviously this lathe is suitable for large diameter 
work, but it is also employed for turning crank shafts. 
When we visited the works, crank shafts of various sizes 
for different ships were to be found finished and in readi- 
ness for putting on board if required. The motor to be 
seen at the top of the head of the lathe is capable of 
developing 40 horse-power. There is also an additional 
9 horse-power motor for traversing the saddle along the 
bed. In order to make these lathes better able to deal with 
sliding work of large size, the makers have made the fast 
headstock and foundation slide bed much heavier than 
was customary in earlier practice. The improved quad- 
ruple gear was also made much more powerful for taking 
heavier cuts from steel forgings between centres. Like 
the lathe previously mentioned, the quadruple-geared 
headstock has a forged steel spindle. The large face- 
plate is in one casting with the external gear specially 
machine cut. The gearing, including Barrows patent, is 
single, treble, and quadruple, with five reductions. 

There is also a 20in. centre shafting lathe by the same 
makers which we illustrate in Fig. 5. This lathe takes in 
27ft. work between the centres, and it is driven by a motor 
of 18 horse-power. At one time these lathes were made 
treble geared, but it having been found that direct driving 
by a cone did not give sufticient power for high-speed 
cutting in lathes of this size, and for other reasons, the 
makers have abandoned the use of treble gear in all their 
lathes, and they now confine themselves to double and 
quadruple gear. This enables them to get a greater 
range of power with driving pinions of hardened steel 
with not less than eighteen teeth, and it also enables 
them to use hard cast iron for the driven wheels which 
are found to be of equal wearing value with the steel 
wheels, as one steel tooth drives four or five cast iron 
teeth. The lathe is used for shafting, connecting-rods, 
piston-rods, and other similar work. 

Another machine worthy of special mention is a 
vertical and horizontal side planing machine of the 
moving standard type. This machine, which is shown in 
Fig. 4, is by Joshua Buckton and Co., Limited. It 
will plane work horizontally up to 10ft. long, and vertically 
up to 8ft. high, and will therefore cope with a consider- 
able range of parts associated with the repair and manu- 
facture of ship's machinery. The tool bar is fitted with 
one of the maker's patented double-cutting tool holders, 
which can be set to cut on both the upward and 
downward stroke, or to cut backward and forward on the 
horizontal stroke, the tool bar having 2ft. 6in. horizontal 














Fig. 3-HEADSTOCK OF SURFACING AND SLIDING LATHE 


the left of the offices. The turning and fitting 
shop, which is shown in our Supplement, is 170ft. 
long by 50ft. wide, and it is traversed by a 40-ton electri- 
cally driven crane by Craven. It may here be mentioned 
that the works are electrically driven throughout. 
Continuous current is supplied on the three-wire 

















of the shop. Among the largest tools in this shop, 
is a massive 32in. centre double-bed quadruple-geared 
shafting lathe, which is capable of taking shafts up to 
55ft. long. This lathe, as well as several others, is by 
Thomas Shanks and Co. The bed is 66ft. long by 6ft. 4in. 
wide, and it has three saddles working independently. It 


Fig. 4—VERTICAL AND HORIZONTAL SIDE PLANING MACHINE 


outwards feed. The machine is driven by two sets of fast 
and loose belt pulleys from the countershaft, which is in 
turn driven by an electric motor on the ground. The 
machine has its saddle balanced by a counterweight 
working inside the standard. Another point worthy of 
mention is that the cams which partially rotate the 
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square shaft for operating the reversing and feed 


mechanisms are in each case duplex, so that a pure 
torque is applied to the shaft without the side 
bending tendency which would be liable to occur if 
only a single cam were employed. There are also two 
horizontal planing machines by the same makers. One 
is a 10ft. by 4ft. by 4ft. table planing machine arranged 


Besides the foregoing, there are also many other | 
machine tools in the machine shop; they are, in fact, | 
much too numerous to mention individually. They | 
include an 8ft. face-plate lathe, a 124in. screw-cutting | 
lathe, and others of the same type. There is also a} 
number of capstan lathes driven from the shafting at one | 
side of the shop. In addition, there is a massive radial | 


in and works until 6 a.m. the following morning, with the 
usual intervals for meals. 

Next in importance to the turning and fitting shops is, 
of course, the ship plating and boiler shop. The position 
of the building in which the plate work is carried on is 
shown on the plan. The building is 450ft. long by 60ft. 
wide. One illustration in the Supplement shows the in- 


| terior of the plate shop, but, unfortunately, it does not give 
| an adequate idea of the size of the building or the class of 
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Fig. 5-QUADRUPLE-GEARED SHAFTING LATHE 


with self-contained electric motor and having a return 
speed of 90ft. per minute. The machine is driven by the 
makers’ special system of double spiral gear, and carries 
their standard form of power feed and transverse gear, 
with quick power of the cross slide and all automatic 
motions of the tool-boxes. The other is designed to plane 
work up to 6ft. long by 3ft. wide and 3ft. high. The return 


drill, which, among other things, is used for boring small 
cylinders; also a boring mill, shaping and slotting 
machines, a horizontal drilling and boring machine, and 
a variety of other tools. At the opposite side of the 
building to that where the machines driven from the 
overhead shafting are situated there are benches and 
vices, and this portion of the building constitutes the 


machinery it contains. On entering from the yard by 
the side of the turning and fitting shops, the first machine 
to demand notice is a very large plate-bending machine, 
which we illustrate in Fig.6. This machine, which is by 
James Binnie and Sons, is one of the largest plate-bending 
rolls of its kind, it being capable of bending plates 


| 83ft. 6in. long by 1}in. thick. The rollers are all of solid 


forged steel, and they are supported by heavy steel 
girders at three points by three sets of supporting rolls. 
The main girders are all built of steel. The screws by 
which the top roller and its supporting girder are adjusted 
are operated by powerful worm gearing through bevel 
gear at each side of the machine. This bevel gear is pro- 
vided with friction clutches controlled from the ground 
level, and both ends of the roller may be raised or lowered 
simultaneously, or each independently of the other. The 
bevel wheel and clutch gearing is driven by a belt from 
a motor placed on the main gearing sole plate. The main 
driving gear is of very powerful description, and it is 
operated by an 80 horse-power motor with magnetic brake 
and a reversing controller of special type. There is not the 
least doubt that this large plate-bending roll will be able 
to cope with any work that is likely to be demanded of 
it. There is also a smaller plate-bending machine by the 
same makers. This is capable of bending plates up to 
10ft. wide by }in. thick. In this case the top roller is of 
steel, and the lower rollers of cast iron, with steel shafts 
passing through them. The top roller is extended at one 
end, so that it may be supported when the bearing at the 
opposite end is removed for the purpose of withdrawing 
complete circles from the machine. The lower rollers 
are carried underneath by a set of supporting rolls. 
The top roller adjusting gear is operated from below, 
in order to leave the top of the machine entirely clear 
whilst rolling circles. This gear is actuated by hand 
wheels at each end. The main driving gear is operated 
direct by a 20 horse-power motor provided with a mag- 
netic brake and reversing controller similar to that for 
the large machine. 

Besides these there is also a plate mangle for straighten- 
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Fig. 6B—-LARGE PLATE-BENDING ROLLS 


speed of the table in this case is 100ft. per minute. These | fitting shop. That the turning and fitting shops of such , ing plates up to lin. thick, and also a machine for 
return speeds are obtained without the aid of the | a works are among the most busy departments is only to | straightening, shearing off, and punching angles, which is 


makers’ regenerative spring balancing mechanism, which 


enables the return speeds above mentioned to be doubled, | night, and often through the week ends, is by no means | 


be expected, and that these shops are kept going day and | principally used for ships’ frames. 
building in the direction of the far end of the Trafalgar 
graving dock, two large machines for punching and 


this having been considered unnecessary in the present | surprising. As is common in many works the men start | 


instances. 





On passing down the 


at 6 a.m. and work till 5 p.m., when a night shift comes | shearing are met with, both of which are by John 
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Cameron. Limited. One, which we illustrate in Fig. 7, 
is for punching at one end and shearing at the other. 
The machine will punch a liin. hole through a 1}in. steel 
plate, and it has a 48in. punch gap. It will also shear at 
the other end 1{in. steel plate, the shear gap being 42in. 
The machine has a crane at each end capable of carrying | 
3 tons on the end of jibs 19ft. 6in. long. The power is 
transmitted from the motor through spur gear, the motor 
pinion and wheel gearing with it having double helical 
staggered teeth. The motor is supported on a cradle 
carried by the first motion shaft of the punching machine, 
and attached to the cradle are springs, so as to reduce the 
shock on the motor when the machine is started, and also 
when punching and shearing heavy plates. The other 
machine is a double ended punch for punching at each 
end 1}in. holes through 1}in. steel plate. The punch gaps 
are each 48in. In all other respects this machine is 
similar to that previously described. Other machines 
in this shop are small bending rolls for light work, an 
edge planing machine for planing the edges of boiler and 
other plates, two small punching and shearing machines, 
countersinking machines, drilling machines, a circular 
saw for cutting bar iron, a scarfing machine, and sundry 
other tools. There is also a plate furnace and a frame 
furnace. 

The smiths’ shop, which adjoins the plate shops, con- 
tains thirteen hearths, the blast for which is supplied 
from a motor-driven blower. There are also two electric 
pneumatic hammers, one 10 cwt. and the other 5 ewt. 

Near to the smiths’ shop, but partitioned off from it, are 
the copper and tinsmiths’ shops, which are illustrated in 
the Supplement. These two shops are in one compartment, 
like the iron shipwrights’, boiler, and smiths’, previously 
dealt with. The work which goes on in the coppersmiths’ 
and tinsmiths’ shops is of a varied character, and it is pro- 
bable that few, except those intimately acquainted with 
shipbuilding and ship repairing works could form an ade- 
quate idea ofthe many things that are made and repaired 
in these shops. Besides the bending and fianging of 
copper pipes, and many other classes of work which 
would naturally occur to anyone considering the matter, 
there are many little jobs in connection with the repair of 
ships which find their way here. At the time of our visit 
cooking utensils were being made in the tinsmiths’ shop, 
and also various ventilating appliances. As regards the 
equipment of these shops, there are eight fires, which are 
used by the coppersmiths, tinsmiths, and plumbers ; an 
electric planishing hammer for dressing copper, and a 
small hydraulic press, which is also used for copper work. 
The pump used in connection with this press, like 
all other tools, is operated by an electric motor. In 
addition there are two electrically-driven screwing 
machines, a drilling machine, and a circular saw. A 
large dipping trough is also provided. 

The brass foundry, a comparatively small, but never- 
theless busy department, is situated at one corner of 
the coppersmiths’ shop, but is, of course, partitioned 
off from it. The casting work which goes on in this 
department is obviously of a varied character, as a visitor 
can see from an inspection of the patterns. Besides the 
actual casting of brass articles, including the many small 
fittings which get broken on ships, the re-metalling of 
bearings, excentric straps, and so forth, is carried on in 
this department. 

The joiners’, pattern and cabinet makers’ shops are to 
the right of the coppersmith shop, as may be seen from 
the plan. There is also another joiners’ shop on the first 
floor. The lower and upper joiners’ shops are shown 
in the Supplement. These shops contain the usual 
tools common to such departments, including wood- 
working lathes, a band saw, circular saw, a mortising 
machine, a planing machine, &c. In the upper joiners’ 
shop, among other things, such articles as deck chairs are 
made and repaired. Many patterns are also made and 
stored in this department. The benches to be seen to the 
right in the illustration of the upper joiners’ shop are used 
by the polishers. 

Another small shop on the ground floor which should 
not be left unmentioned is the electricians’ shop. With 
the now extensive and ever-growing use of electricity on 
board ship a works of this kind would certainly be 
incomplete without a separate department of this 
kind. Although there is a fairly extensive staff of 
electrical hands, the majority of them are naturally 
engaged on the ships. The work carried on in the shop 
includes the re-winding of armatures and other work 
which can be more conveniently carried out there. Spare 
motor and dynamo armatures are also made at the 
works, the shafts and cores being made in the machine 
shops, and when ready for winding they are transferred 
to the electricians’ shops. At the time of our visit about 
twenty men were employed in the electrical department ; 
but as in all other departments the staff naturally varies 
considerably according to the work in hand, and it is 
therefore not possible to say, with any degree of accuracy, 
how many hands are employed at Southampton, but we 
believe as many as from 2000 to 8000 men have been 
engaged at exceptionally busy times, as, for example, 
when the Suevic was under repair. That many of the 
men employed at these works hail from Belfast is at 
once evident to anyone familiar with the Irish dialect. 

Other departments on the ground level are the paint 
shop, the boatswain’s shop and stores, and the general 
stores. The brass-finishing shop is situated over the 
plate shop. It contains a number of modern turret 
lathes at one side driven from overhead shafting, and at 
the opposite side there are benches and vices. Above 
the general store is the sailmakers’ shop—an illustra- 
tion of which is given in the two-page Supplement. 
This is a well ventilated and lighted apartment, and 
admirably suited for this class of work. Adjoining the 
shop is a store in which the canvas and other materials 
used in connection with sail-making and other similar work 
iskept. There is another department which, although it 
does not constitute a part of the works, is nevertheless 
worthy of mention. It is an extensive laundry, situated 





above the ship-plating shop, This belongs to the White 


Star Line, and is to be used for cleansing the linen of the 
company’sships. When we visited the works the laundry 
was under construction, but it was sufticiently advanced 
to enable us to form an idea of its finished condition, and 
how rapidly and efficiently it will be able to deal with 
the work for which it is designed. Washing and drying 
and other machinery of a kindred nature does not appeal 
toa large number of engineers, but to those associated 
with the mechanical equipment of laundries this one 
presents many features of interest. For drying purposes 
large chambers have been erected, and hot air is passed 
through them by means of large electrically-driven fans. 
One other point we should not omit to mention is that 
one side of the Trafalgar graving dock is traversed by a 








Fig. 7—-PUNCHING AND SHEARING MACHINE 


50-ton electrically-driven dock crane with an 87ft. radius. 
This crane was manufactured by Stothert and Pitt, Limited, 
and it is the property of the London and South-Western 
Railway. 








ELECTRO LIFTING MAGNETS. 


THE use of electro-magnets for lifting objects of iron or 
steel in engineering works is becoming more and more 
common. For one thing they save a lot of time, while at 
the same time, not being very expensive in current 
consumption. Then, too, the use of chains and slings can, 














Fig. 1—-LIFTING MAGNET ON TROLLEY 


when they are employed, be dispensed with. The 
accompanying illustrations show a magnet for this purpose, 
which is made by Kramos, Limited, of Bath. As will be 
seen, it consists of a framework of mushroom shape, having a 
core round which is wound a heavily-insulated coil of wire, 
which is further protected by plates of mica. It is operated by 
means of a switch in series with resistances, and the regulation 
can, we are informed, be so finely made that when handling 
plates a quantity can be picked up, and by adjusting the 











current they can be distributed as desired. The current 
consumption is given as being 2 ampéres at 500 volts for a 
10in. magnet, lifting a 30 cwt. load. 

The lifting capacity of a magnet depends, of course, upon 
the quality, shape, and size of the material handled, A 10in. 
magnet, for example, will lift 30 cwt. of cast iron, with a 
planed surface, satisfactorily, but with pig or scrap iron it will 
not lift more than a few hundredweight. The reason is, that 
there is loss in the number of lines of force passing, caused by 
the air-gap formed by the uneven and often dirt-encrusted 
surface of the metal and its impurity. 

The shape of the magnet depends upon the working 
conditions. For handling pig iron, a magnet with a concave 
base would be used, so that a number of pigs may be drawn 
into the body of the magnet, and become themselves magnetic 
and attracting other pigs. For handling flat surfaces, on the 
other hand, a magnet with a flat base would be employed. 





Fig. 2—SECTION OF MAGNET 


The material being lifted would naturally be magnetic, but it 
may, within certain limits, be hot. Thus, the lifting capacity 
is not appreciably affected if the material lifted is not hotter 
than 300 deg. Cent. After that temperature, however, the 
capacity diminishes rapidly, and when a temperature of 
between 600 and 700 deg. Cent. is reached, articles cannot be 
lifted at all. 

The makers point out that much has been said as to the 
danger of using lifting magnets, owing to the possibility of the 
current failing and the load dropping, but they urge that 
there is little fear of this provided the wiring is efficiently 
carried out, and that it would mean the breakdown of the 
whole plant to cause an accident, an occurrence, they add, 
which is no more frequent in a well-regulated shop than the 
breakage of a chain or lifting-tackle. The magnets are 
constructed for direct current only. 





THE LAW OF SUPPORT. 


THE mine-owner whose workings interfere with the support 
of land, is sometimes compelled to pay compensation to those 
whose property is interfered with. Ifhe disturbs the founda- 
tions of a house, he may have to pay for rebuilding; if his work- 
ings interfere with permanent way, the railway company have 
a claim upon him. So, too, if he let down the surface of a 
road, the highway authority may make a claim. But upon 
what basis is the amount of such claim to be settled? This 
point was recently discussed in the House of Lords. The 
works of a coal mine let down the surface of a road. The 
local authority expended a sum of £400 in restoring it to the 
former level. The owners of the mine contended that this 
expenditure was unjustifiable, on the ground that an equally 
commodious road could have been made at the sunken 
level. In respect of this they consented to pay £80. 
The local authority sued to recover £400, taking up the 
position that they were entitied in law to raise the road to its 
old level, and to charge the defendants with the cost of so 
raising it. The House of Lords has held that this was not 
justifiable. The Lord Chancellor said, ‘‘If the case of the 
plaintiffs had been that they had acted on the advice of 
competent advisers in the works of reparation, and had 
chosen the course they were advised was necessary, it would 
go a very long way with me: but when the proceedings at the 
trial and the preceding correspondence are examined, it 
appears that this was not the plaintiffs’ contention at all. 
They did not, in fact, consider how they could make an 
equally commodious road without unnecessary expense.’’ In 
the event it was declared that the mine-owner was only liable 
in respect of the lesser amount. 








New Destroyer. —The Para, the first of ten torpedo boat 
destroyers for the Brazilian Government, the construction of 
which has been entrusted to Messrs. Yarrow and Co., Limited, 
was successfully launched on the Clyde on the 14th inst., in the 
presence of his Excellency Admiral Duarte Huet de Bacellar, 
Chief of the Brazilian Naval Commission in Europe ; Captain A. 
Rosauro de Almeida, Chief of Naval Construction; Captain 
Emilie Julio Hess, and other officers of the Brazilian Naval Com- 
mission, as well as Captain Felinto Perry, who will command the 
vessel. The dimensions of the Para are as follows :—Length, 
240ft.; beam, 23ft. 6in.; fitted with two sets of triple-expansion 
four-cylinder engines, balanced on the Yarrow, Schlick and 
Tweedy system ; and twodouble-ended Yarrow boilers, each boiler 
being of about 4000 horse-power. The Para is somewhat similar 
to the English River type of destroyer, but larger. This launch is 
noteworthy as being the first made from the new works of Messrs. 
Yarrow and Co. on the Clyde, and also because the Para is the 
heaviest vessel ever launched by the firm. 

CLYDE SHIPYARDS AND THE DeprEssION.—The Fairfield Ship- 
building and Engineering Company, Limited, Govan, as a result 
of the depressed condition of the shiphuilding industry, has closed 
its works for a much longer Glasgow fair holiday period than usual, 
and it has also decided to reduce very considerably the working 
hours of the establishment after operations have been resumed. 
The works were closed on Wednesday, the 15th inst., and will not 
re-open until Monday, August 3rd—a three weeks’ cessation. After- 
wards, and until further notice, the yard will be put on a 40 hours’ 
working week, the daily working period being from 8 a.m. to 
5 p.m. during five days, and no work whatever on Saturdays. 
Such a serious cutting down of the working hours has never before 
been resorted to in the history of the Fairfield establishment. 
The only vessel at present under construction is a new liner for 
the Orient Company, while in the fitting-out basin nearing com- 
pletion is the Canadian Pacific Railway Company’s steamer Princess 
Charlotte. For some time past discharges of workmen and of staff 
officials have been frequent at the works of William Beardmore 
and Co., Dalmuir, and with nothing on the stocks, and only one 
vessel—the twin-screw Orcomo for the Pacific Steam Navigation 
Company—nearing completion in the fitting-out basin, operations 
are virtually at a standstill. A prolonged holiday for the few 
hands still employed is likely to be arranged in the case of this 


establishment also, 
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RAILWAY MATTERS. 


Tux total mileage operated by the Natal Government 
Railways at the end of the year 1907 was 10649 miles, of which 
481 were worked on behalf of the Central South African Railway 
Administration under agreement. 


A 22-miLE cut-off under construction on the Wheeling 
and Lake Erie Railway, between Orrville and Bolivar, Ohio, will 
reduce the distance between these cities by 64 miles, and will also 
eliminate objectionable grades and curvature, resulting in greatly 
improved operating conditions. 


A report from Paris last Saturday, July 11th, says that 
after a brief’ debate the Chamber of Deputies that day approved 
the Bill for the purchase of the Western Railway by the State in 
the form adopted by the Senate, and afterwards passed the Bill 
determining the provisional conditions for the working of the line 
and the financial measures involved in the purchase. 


An electric railway from Martigny to Chitelard was 
opened recently. The Paris, Lyons and Mediterranean Railway 
Company has also just completed a short line connecting its own 
system with the above Swiss line. The new line enables tourists 
to proceed from Fayet, St. Gervais, and Chamonix to Martigny 
and St. Maurice, in Switzerland, returning by Evian, Thonon, and 
Cieneva. 

On October 10th, 1907, was announced the formation 
of a private company to construct*an’ electric railway from Genoa 
to Busalla 7/4 San Pantaleo, Torazza, Busaletta, Crocetta d’Orero 
and Casella, The works for applying electric traction to this line 
are in course of construction by the Italian Westinghouse Company, 
and the central power station is being erected at the Chiappella 
Quarry, at the west end of the port of Genoa. 


On July 8th a report was sent from Ottawa stating that 
Mr. R. L. Borden, the Opposition leader in the Dominion House 
of Commons, in criticising the development of the National Trans- 
continental Railway, predicted that before it was completed it 
would cost the country £50,000,000, which was far beyond what 
was originally estimated. Work on this and other lines is Leing 
pushed, however, at top speed this summer, and great progress is 
being made. The Edmonton to Winnipeg section of the Grand 
Trunk Pacific Line will be opened in September. 


Tue Locarno-Pontebrolla-Bignasco is the second single- 
phase railway to be constructed in Switzerland. It is 169 miles 
long. and runs through tunnels the total length of which is 939ft. 
There are twelve stations and stopping places. The gauge is 
39.37in., and the track is laid with 50 1b. rails. A 5000-volt single- 
phase current is furnished by the power house at Pontebrolla. 
The cars are equipped with 40 horse-power single-phase series 
motors capable of hauling a 55-ton train over the heaviest grade 
on the line at 11.2 miles per hour, and on a level at 18.7 miles. 


Tuer Board of the Mersey Railway Company some time 
ago resolved to appoint as its general manager an electrical 
engineer, and Mr. J. Shaw, M. Inst.C.E. and M.I.E.E., the 
resident engineer of the company, has been appointed to the 
position, and entered on his new duties on Monday last. 
Consequent on this appointment Mr. R. Bowman Smith, the 
present traffic manager of the company, has intimated his 
resignation, and he will cease to act in the capacity of traffic 
manager, but his services have been retained for the company 
until the end of the present year. The general offices of the 
company will now be transferred from James-street, Liverpool, to 
Central Station, Birkenhead. 


In the July issue of the Atlantic Monthly, Mr. J. O. 
Fagan makes some interesting comparisons between British and 
American railroads. He shows that in the year 1906 a total of 
1,200,000,000 passengers were carried on British railways on 27,000 
miles of track, against 800,000,000 passengers carried on American 


railways on a mileage of 200,000, As regards accidents the same | 


writer says that if we take the year 1906 we find that there were 
13,455 collisions and derailments in the United States, and only 
239 in Great Britain. In the same year 146 passengers were killed 
and 6000 injured in the United States, against 58 passengers killed 
and 631 injured in Great Britain. The number of servants killed 
and injured in train accidents was respectively 13 and 140in Great 
Britain, against 879 and 7483 in the United States. 


ArTER eighteen months’ discussion, the Moscow electric 
tramways extension has been undertaken by the municipality, but 
large orders have been placed abroad. The original British scheme 
fell through. The largest orders given abroad, however, will still 
fall to British firms. For the supply of electrical engineering 
appliances hitherto Germany has been unassailable in Russia, 
owing to the fact that she possesses extensive works in that 
country, which the Government, by pressure, has practically com- 
pelled the municipalities to favour, irrespective of prices and other 
conditions, on the ground that they employ Russian labour. The 
Mayor of Moscow ventured to show his independence of Minis- 
terial dictation in the present case, in favourable contrast with the 
municipality of St. Petersburg, whose action early in the year 
compelled British tenderers to retire from a similar competition. 
The Moscow order obtained in the open market is the first real 
footing the British electrical industry has won in Russia. 


Tur Board of Trade have recently confirmed the 
undermentioned orders made by the Light Railway Commis- 
sioners :—(1) Portmadoc, Beddgelert and South Snowdon Railway 
(Light Railway) Order, 1908, authorising the Portmadoc, Beddge- 
lert and South Snowdon Railway Company to reconstruct, con- 
struct, and work the railways authorised by the Portmadoc, 
Beddgelert and South Snowden Railway Acts, 1901 and 1904, asa 
light railway under the Light Railways Act, 1896, and authorising 
the construction of a light railway in the county of Carnarvon, 
from the termination of the railway authorised by the said Act of 
1901, near Beddgelert, to Bettws-y-Coed, and amending and con- 
solidating the capital and borrowing powers of the company, and 
for other purposes. (2) Portmadoc, Beddgelert and South Snowdon 
Railway (Light Railway Extension at Carnarvon) Order, 1908, 
authorising the construction of light railways in the borough and 
county of Carnarvon, being a deviation and extension of the 
authorised undertaking of the Portmadoc, Beddgelert and South 
Snowdon Railway Company, from Dinas to Carnarvon, and the 
abandonment of a part of the said undertaking. 


Prior to its departure for London at two o'clock on the 
14th inst. of the first two new corridor trains provided by the 
London and North-Western and Caledonian Railway Companies 
for the afternoon passenger traffic between the metropolis and 
Glasgow a press view of it was given at the Central Station, 
Glasgow. Builtat Wolverhampton, the carriages have been made 
after the Continental corridor model, and have double doors for 
entrance and exit at each end of the corridor only. There are no 
doors from the outside to the separate compartments, the doors 
provided only opening upon the corridor. This affords greater 
space in each compartment, and will prevent such accidents as have 
frequently happened of people falling out of the train by opening 
the outer door in mistake for that leading to the corridor. Each 
carriage is 654ft. in length, 9ft. in width, and has a six-wheel bogie 
at each end. At eachend of the carriageis a large lavatory with 
hot and cold water. Each first-class compartment, pannelled in 
mahogany and with soft green upholstery, is arranged on the 
fauteuil principle to hold six passengers. The third-class com- 
partments are in teak, with cushions in deep crimson and black. 
The train is lighted with electric light, three roof lamps being in 
each compartment. The dining car has a new device, whereby 
through an electric fan filtered cold air is admitted in warm and 
hot air in cold weather. 











NOTES AND MEMORANDA. 


AccorpinG to Power a flexible glue for attaching leather 
to metals may be made by adding 1 part of Venetian turpentine 
to 4 parts of glue. The mass is heated in a glue pot as usual 
until it becomes sticky and ceases to give off bubbles. It works 
best when fresh, 


AccORDING to a recent patent specification, a self-glazing 
fireproof clay is composed of a mixture of dried and powdered 
common clay, finely ground sand, and rock salt, in or about the 
proportions of 66 lb, of clay, 46 lb, of sand, and 9 oz. of powdered 
rock salt. Water is added to the mixture in order that it may be 
moulded into crucibles or retorts or used as a lining for furnaces, 


Next to iron, zine is the metal produced in largest 
quantity by Germany. She ranks foremost in the world’s production 
and her output has increased from year to year. e figures 
during 1907 even exceeded the home consumption by 24 per cent. 
Zinc also plays a great part inGermany’sforeign trade, aboveallinthe 
export trade. According to the following table the amount 
exported was more than double that imported. It amounted to 
68,907 tons in 1907 of a value of £1,864,450. 


THE mean rainfall during the month of March at twelve 
stations which have been selected as giving equal representation 
for all parts of the Thames Basin was 3.23in., being 1.34in. above 
the average mean rainfall for that month during the previous 
twenty-five years. The average daily natural flow of the Thames 
at Teddington Weir during the month was 2186.3 million gallons, 
being 404.6 million gallons above the daily average for the twenty- 
five preceding years. The maximum daily flow was 3647.8 and 
the minimum 1284.4 million gallons. 


Tue slide-rule was invented by Gunter shortly after his 
discovery of logarithms in 1620, according to an article in the 
Zeitschrift fuer Vermessungswesen, by Mr. Karl Luedemann. 
Gunter placed logarithmic scales on wooden rules and used a pair 
of dividers to add or subtract the logarithms. In 1627 the 
logarithmic scales were drawn by Wingate on two separate lines 
sliding against each other, so as to render the use of dividers un- 
necessary, and in 1657 Partridge brought out the slide rule in its 
present form. The circular form was devised by Leblond in 1795. 


Tue “Journal” of the Franklin Institute gives an 
interesting account of destruction caused to the valuable pine 
timber of the Black Hills, 8. D., by the bark beetle, and the method 
of resisting this pest. For ten years this beetle has been at work, 
and has destroyed no less than one billion feet of timber, board 
measure, valued at £1,200,000. About two years ago it was dis- 
covered that a fungus was at work in the timber killed by the 
beetles, in which the broods in their infant stage were preparing to 
take flight for new forests. The fungus causes the bark to peel, 
exposing the broods of eggs and ‘young to the weather, which 
destroys them. It is hoped that the fungus will soon entirely 
annihilate the beetle. 


From the returns compiled by Lloyd's Register of 
Shipping, it appears that, excluding warships, there were 386 
vessels of 799,178 tons gross under construction in the United 
Kingdom at the close of the quarter ended June 30th, 1908. The 
tonnage now under construction is 48,000 tons less than that which 
was in hand at the end of last quarter, and 451,000 tons less than 
that. being built twelve months ago, and is the lowest total recorded 
in the society’s returns since 1896. There were also under 
construction at Royal dockyards 12 warships of 112,820 tons 
displacement, and at private yards 37 of 86,672 tons for the British 
Government, and 17 of 51,060 tons for foreign Governments, 
making a total of 54 warships of 137,732 tons. 


A CONVENIENT form of high resistance is made by 
spreading upon an insulating surface a mixture of lampblack and a 
transparent lacquer, an American commercial product called 
Zapon L. The conductivity of the films may be easily regulated 
either in mixing or in laying on the mixture, and the resistance 
may be made in forms varying from a few thousand ohms to many 
megohms. When the lacquer is dry, there is left a film of 
pyroxylin, which forms an elastic covering not subject to ordinary 
changes of temperature, which does not crack nor evaporate, and 
is a good insulator. Resistances made with this mixture diminish 
in value rapidly at first, but the variation grows much less with 
time. A process of baking might bring the films to a steady state 
at once. The resistances increase somewhat with increase of 
humidity, but this change can be avoided by keeping the films in 
sealed tubes, 

A sTEEL rising main, 2355ft. in length, is under con- 
struction in a new shaft of the Newport Mining Company, of Iron- 
wood, Mich., for the drainage of workings some 2000ft. below the 
surface. This company recently struck, after two years of drilling, 
a valuable mineral deposit at this depth, and a shaft has been sunk 
at an angle of 68deg., having been calculated to meet the deposit 
which was discovered by vertical drilling. The rising main, which 
is of Sin. steel pipe, is being put down in 4in. thickness for the lower 
half and Zin. for the upper half, and is fitted with flanged joints 
every 200ft. and screwed joints with heavy recessed couplings 
between. To provide for expansion from temperature changes, 
three heavy cast steel expansion joints are used. The fittings, 
valves, and other steel parts used in the line are the heaviest that 
have ever been turned out of this company’s steel foundries, The 
line is said to be the longest pump column ever used for pumping 
direct to the surface without relaying, being nearly one-half mile 
in length. 

To reduce refractory materials such as alumina, mag- 
nesia, and silica in the electric furnace, says the Electrician, the 
following conditions are necessary :—(1) The temperature should 
be brought nearly to the point of —— by the employ- 
ment of the oxide and finely divided carbon in definite propor- 
tions. (2) The reduced metal should be immediately carried from 
the high temperature to a low temperature zone, these being in 
the case of aluminium about 3000deg. Cent. and 800 deg. Cent. 
respectively. A furnace, recently patented in the United States, 
by E. Viel, consists essentially of carbon plates, its bottom is built 
on a sharp inclination and at its lowest part water circulation is 
fitted. The material is placed in a hopper, at the upper part of 
the furnace, which is connected to the lower half by a helix 
through which the material passes. Two electromagnets fitted 
on the carbon carriers operate the arc, which plays on the material 
inside the furnace. By the use of suitable methods the arc may 
be directed to any one part of the furnace so that the material is 
quickly brought to a high temperature and descends rapidly 
towards the cool zone. 


Arter a long period of commercial and agricultural 
depression resulting from such unavoidable events as cyclones, tidal 
waves, and economic causes, the former prosperity of the Society 
Islands had reached a degree of decadence that threatened to 
cripple all commercial activity. This gloomy picture, says a Con- 
sular report, has lately been brightened by reasonable prospects 
of better days in the near future, the transition from discourage- 
ment to hopefulness having been brought about by the sudden 
discovery of phosphates so rich and in such large quantities that 
the deposits, even if worked at the rate of over 150,000 tons a 
year, will not be exhausted for many years tocome. It appears 
that the existence of phosphates and guano in some of these 
islands has not been a secret for several years past, but the dis- 
coverersnot having the meens or theability totakeadvantage of this 
source of wealth, the matter made no progress until some six 
months ago, when a British steamer with experts on board arrived 
in these waters to investigate. The deposits were, at sight, found 
to be so rich that a company was immediately formed in Paris to 
take the matter in hand, ; 








MISCELLANEA. 
WE hear that the Great Eastern Railway Company has 


fitted the turbine steamer Copenhagen and the twin-screw steamer 
Dresden with wireless telegraphy apparatus, enabling the public 


to send telegrams from on board these vessels. The other 
steamers on the Hook of Holland service are also being fitted with 
wireless apparatus, 


FRANCE is to have two motor shows this year, one each 
for private and commercial vehicles; both will take place in the 
Grand Palais, and the annexe across the Seine is to be abandoned. 
The show for pleasure cars will be open from the 28th November 
to the 13th December, and that for commercial motors from the 
22nd to the 29th December. 


Tue Local Government Board have sanctioned the 
borrowing by the Chapel-en-le-Frith Rural Council of £3000 to 
provide a public water supply for Wormhill. The inhabitants 
hitherto had their supply from the Brindley well, erected to the 
memory of James Brindley, the famous canal engineer, wko con- 
structed the Bridgwater Canal, and was a native of Wormhill, but 
the well is no longer adequate or suitable. 


A rEPoRT from Paris dated July 8th says, in view of 
the apprehension recently caused among British tin-plate manu- 
facturers by the belief that an increase in the import duties on 
these articles is impending in France, the British Chamber of 
Commerce, after communicating with the authorities, announces 
that the French parliamentary Customs Commission has no 
intention of recommending any increase in these duties. 


We hear that the Drapers’ Company has granted a 
sum of £22,000 for the building and all the accessories of an 
electrical laboratory, which is to be presented to Oxford University, 
and have instructed Mr. T. G. Jackson, the company’s architect, 
to carry out the work. It is announced that in a Convocation to 
be held on October 20th next it will be proposed that the Univer- 
sity accept the munificent offer, and express its grateful apprecia- 
tion of the company’s generosity. 


Tue Board of Trade inquiry into the boiler explosion at 
Harrington Ironworks on February 22nd, the result of which was 
that several men were scalded—one succumbing to his injuries— 
concluded last Friday at Workington. In giving judgment Mr. 
Hudson, one of the commissioners, said that the boiler which 
exploded had, practically speaking, ceased to have any of the metal 
left of which it was originally constructed. The company were not 
held responsible, but their engineer had certified as to the sound- 
ness of the boiler with facts which were not true. They ordered 
him to pay £20 towards the cost of the inquiry. 


Accorpinc to the Engineering Record, centrifugal 
pumps driven by steam turbines of the Curtis type are used on 
two new fire boats of New York City. The pumps are of the 
Worthington 12in. two-stage type, each designed to furnish 4500 
gallons per minute against a pressure of 150 1b. The turbines are 
rated at 650 horse-power each, with a boiler pressure of 200 Ib., a 
vacuum of 26in. and at aspeed of 1800 revolutions per minute. 
The rotating parts of the turbine are direct-connected by means of 
a flexible coupling to the rotating part of the pump, and such a 
unit was found to deliver 1 horse-power at the shaft for every 
15 lb. of steam, during a test made at the works. 


THe repairs to cables in the Mediterranean, says 
Electrical Engineering, have not yet been effected, and it must be 
presamed that the breaks are of a more serious nature than was 
supposed. There are no interruptions to submarine cables to 
announce, nor restorations to notify. The only disturbance which 
has taken place is on the lines of the Indo-European Telegraph 
Company, whose system has suffered interruption between Tauris 
and Teheran, but it is probable that this is due to the disturbed 
state of the country where the break has occurred. There may, 
of course, be other disturbances, tut those companies which own 
duplicate routes are in the habit of keeping them quiet, as the 
ordinary telegraphic facilities are not thereby impaired or the 
charges per word altered. 


THE annual report of the general manager of the East 
Rand Proprietary Mines records that on the 21st December last a 
very serious accident occurred to the No. 1 generator and engine, 
which resulted in the complete wreck of the generator and serious 
damage to the engine. The accident was due to the weakness of 
the bolts holding the pole pieces to the rotor. Two mills were 
shut down for about eight hours. Two boilers were immediately 
erected at the Comet battery boiler-house, and new generators 
installed in the Driefontein battery engine-house. The stand-by 
electric set in the Comet now runs the Angelo pump-house and 
two tube mills, and the Cason pump-house and two tube mills are 
run from the Driefontein Hill. ‘The central electric station is able 
to run 220 stamps at each plant and the crusher stations. 


A PROPOSAL made at the last meeting of the University 
Court in Glasgow to utilise the testing machinery in the engineer- 
ing laboratory for the benefit of the University fund has evoked a 
strong protest in one of the Glasgow daily papers from a writer who 
has apparently been trained in the University. He says that if it is 
intended to arrange for the taking in of materials from firms and 
to make a scale of fees for the testing of same he strongly protests. 
This work, he says, rightfully belongs to men who have finished their 
college course, and who are practising with laboratories of their 
own. No public educational body, either University or technical 
college, has any right to enter into competition with practising 
engineers or analysts. Apparatus such as is in the University 
should be kept strictly for educational purposes, as was intended. 
The object of a University is, he adds, to produce men competent 
to take up such work, and not to take that work out of their 
hands. 


At a recent meeting of the Institution of Mining 
Engineers, Mr. F. Keffer discussed the question of mining in 
British Columbia, and pointed out that it has practically displaced 
steam in the Boundary District. Power is supplied from a plant 
some 25 miles distant from the centre of the district, and also from 
a station 85 miles distant. The former plant is situated at falls on 
the Kettle River, and can generate at low water from 2000 to 3000 
horse-power, which is transmitted at 20,000 volts. The latter plant 
can generate from 12,000 to 15,000 horse-power, and the power 
available at the falls is said to be at low water 60,000 horse-power. 
The line voltage at present is 40,000 volts, although arrangements 
are made for bringing this up to 60,000 volts should occasion 
require. Some of the motors erected at the mines are as large as 
600 horse-power, one of this size and another of 500 horse-power 
being used to drive aircompressors. Motors up to 100 horse-power 
run the crushers, and several of the haulages are electrically driven. 


A NEW style of ditch-cutting machine, made and 
patented, was put into operation on a farm near Galt, California, 
in September last. Those who have seen it work, according to a 
Consular report, assert that it will revolutionise the construction 
of all kinds of trenches, especially on marshy ground, where 
drainage is so necessary. The machine runs on its own track, the 
driving wheel being constructed on the endless-chain pattern, and 
so built that the machine can be moved over soft ground as fast 
as it cuts a ditch without making a visible depression. The ditch- 
digging apparatus is in the form of a wheel with open buckets for 
teeth, which take up the material and carry it to an elevator, 
which runs it out on the embankment at any desired distance, 
forming a bank the same height as the depth of the ditch. When 
seen at work it was cutting into hard upland soil, constructing a 
ditch 44ft. in depth and 3ft. wide, moving at the rate of 5ft. per 
minute. With improved machinery it can, it is said, be made to 
cut at the rate of 12ft. a minute, 
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TO CORRESPONDENTS. 


fa Inorder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
‘or insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers —— by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

ie All wo intended for insertion in Tue ENGINEER, or containing 

be the name - address of the writer, 

not parece Ire Sor publication, but as a proof o, F come faith. No notice 
whatever can be taken of anonymous communica) 

fe We cannot undertake to return drawings or sc we must, 
therefore, request corr to keep copies. 








REPLIES. 


W. L. M.—The piece you show is a Hotchkiss gun on a swivel mounting. 
The gun can be turned round freely in all directions. 

Coorgr.—We are unable to answer your question with any certainty, and 
we believe there is no recognised custom in the matter. The locomotive 
superintendent is the higher position of the two. 

H. W. M. (Swinton).—We would suggest that in the first instance you 
should get ‘Modern Polyphase Machinery,” by Andrew Stewart ; 
London, 8S. Rentell and Co,, Linuted, 36, Maiden-iane, Covent-garden ; 
price 5s, net. 


INQUIRIES. 
DAMAZINE PACKING. 
Sir,—Can any of your readers inform: me where I can obtain Damazine 
dD. 


packing? 
July 14th, 








MEETINGS NEXT WEEK. 





L&ICESTER ASSOCIATION OF ENGINEERS.—Summer meeting. The Council 
have obtained permission for members to visit the Derwent Valley Water- 
works on Thursday, July 23rd. The members of the Leicester Society of 

Architects also being desirous of visiting these works, a joint excursion has 
been arranged. The party will leave Leicester at 8.20 aim. 
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Naval Shipbuilding Policy. 


THE Navy is, or should be, a matter altogether 
outside party politics. Whether circumstances 
have not of late somewhat modified that old state- 
ment is one of those moot questions which make 
the discussion of naval matters more difficult now- 
a-days than of yore. At the risk, however, of seem- 
ing to touch on matters polemical and political, we 
feel constrained to deal critically with the incur- 
able optimism of the Government. It is, of course, 
right and proper that Ministers should seek 
to justify their peculiar naval policy; but were 
the discussion confined to facts we do not imagine 
that any two opinions could possibly exist upon 
various matters which are now contested and 
in doubt. We have in black and white the 
British Naval Programme. In black and white 
also we have the German programme. To the 
average intelligence it would seem almost impossible 
to juggle with such clear statistics. Yet the House 
of Commons has spent many hours in precisely 
such mental acrobatics. These have been rendered 
possible chiefly by the introduction of doubts as to 
the completion of the German programme. “ Even 
if the German programme materialises, we shall 
still be a Dreadnought to the good ’’—is the key- 
note of the Government song in its steady resistance 
to all demands for more shipbuilding. The impres- 
sion left on the average mind is that the German 
programme is merely a vague possibility. In actual 
fact, however, it is mainly an accomplished fact— 
far more of an accomplished fact unfortunately than 
any corresponding British programme. 

It is quite true that Germany’s first two Dread- 
noughts—the Nassau and Westphalen—were not 
laid down in 1906 as was originally intended. 
Neither, however, was more than one of our three 
vessels of the Temeraire class, which correspond to 
the Nassaus in date. Changes in design and experi- 
ments in connection with turbines led to the 
Nassaus not being laid down till June of last year. 
Germany thus came five months behind, and on 
that five months we were assured that things 
could be taken quite quietly. Apparently the 
Admiralty—or at any rate the Ministerial portion 
of it—believes that this five months headway still 
exists. Except as regards the Nassaus it does not 
exist, and never has existed. Germany’s two 1907 
battleships were laid down in July, 1907—while 
vessels of our corresponding St. Vincent class 
were laid down, the first not till last December and 
the other two more recently still—last March was 
the date of one of them. The 1908 programmes— 
three German Dreadnoughts against a_ single 
British one—are all as yet unrealised. Active 


preparations are, however, being made to lay down 
these German ships, while the single British Dread- 
nought, being destined for the slip at Portsmouth 
upon which the St. Vincent is now being built, can- 


In view of these facts, the possible non-material- 
isation of the German programme seems to us an 
extremely unsafe hypothesis. There remains, 
of course, that other citadel of the “Economy and 
Efficiency’ party; that Germany cannot build so 
fast as we build. For this assumption there are no 
better grounds than the fact that Germany has 
never emulated the altogether abnornal Dread- 
nought record. The average German warship takes 
about three years to build; but that quicker work 
could be put in if desired is shown by the fact that 
the Scharnhorst was completed in two years. Her 
completion, tco, was genuine; for she visited 
Portsmouth as escort to the Kaiser, and was in 
every way the finished article, which is more than 
can be said for the Dreadnought on “ completion.” 

We state these facts dispassionately. They 
should serve to indicate the unreality of the hypo- 
thetical advantages cited by Mr. McKenna, and are 
an argument for a consideration of facts and facts 
alone. The facts are that, supposing Germany 
to build slowly at the rate of three years per ship, 
then in 1911 there will be seven German Dread- 
noughts complete. We at the sanie time should 
total eight, these being made ur of the original 
Dreadnought, three Téméraires, three St. Vin- 
cents, and the Foudroyant—or whatever the soli- 
tary 1908 battleship may be called. This, be it 
remembered, is assuming that we build faster than 
Germany. If, however, Germany does as she has 
stated she intends to do—completes her ships in 
about two years from laying down—then in 1910 
there will be seven German and seven British 
Dreadnoughts. Approximately, Germany is now 
laying down six months ahead of us, so that 
with a very slight acceleration, next year’s 
three German Dreadnoughts—already sanctioned 
—can be ready in 1911, with the result of ten 
German Dreadnoughts to only eight British 
vessels of the same kind. We do not wish to pose 
as alarmists. Behind our Dreadnoughts will. be 
two Lord Nelsons and eight King Edwards, against 
the ten inferior German ships of the Deutschland 
and Braunschweig classes. Behind, again, in 
still older ships, we have a very marked superi- 
ority, twenty-eight variants of the Majestic class 
design against ten Germans of small . account. 
But, supposing the Two-Power standard to have 
any further existence, these twenty-eight Majes- 
tics are most certainly required to balance the 
other naval Power. This, then, is the situation so 
complacently regarded by the First Lord of the 
Admiralty—an unpleasantly strong possibility that 
three years hence one single Power will possess 
a couple more Dreadnoughts than we can, and 
a certainty that at the best it can only possess 
one single Dreadnought less! The situation is 
fraught with the gravest possible peril in the view 
of all those who regard the British Navy as our 
assurance of peace, and the rock upon which all 
our business rests. 

Germany has arrived at her present promising 

position by the adoption of a policy entirely con- 
trary to our own. We, having recently adopted a 
policy that capital ships must be built in the Royal 
Dockyards only are absolutely tied down in any 
attempt to accelerate. The Foudroyant must wait 
till the St. Vincent is launched. Germany knows 
no such limitations. One suitable slip is as good 
as another to her. Her private yards are made full 
use of. Krupp, Schichau, Blohm and Voss, Weser, 
the Vulkan Company, all are hard at work for her. 
With the exception of the Superb at Elswick, and 
the Vanguard at Barrow, British private yards 
might as well be non-existent, so far as building 
capital ships is concerned. For the 1908 :pro- 
gramme a few crumbs in the way of small cruisers 
will fall to the private yards; of capital ships they 
will get nothing. State work in private yards is 
contrary to the tenets of Socialism, and a due 
regard to Socialistic theories appears to be the key- 
note of British Naval policy just at the present 
time. 
We have indicated above facts as they actually 
are. We may be held free from any suspicions of 
a desire to pose as alarmists in saying that in 
our opinion facts do not justify optimism such 
as the First Lord of the Admiralty indulges in. 
Even now at the eleventh hour the situation can 
be saved. It can be saved by a Supplementary 
shipbuilding programme, and the laying down of a 
Dreadnought in each of the principal private yards 
—in a frank imitation of the means adopted by 
Germany in her bid for the naval empire of the 
world. 


Electric Tramways in Greater London. 


THE annual congress of the Tramways and 








SOUTHAMPTON, AND Four-CYLINDER CompouND Paciric TyPk Locowo- 
TIVE, WESTERN RAILWAY OF FRANCE; ALSO INDEX TO Vou. OV, 


not be commenced, at the earliest, for some months. 





Light Railways Association recalls the fact that a 
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complete transformation has taken place in the 
methods of tramway traction in London, and in 
portions of the neighbouring counties, during the 
comparatively short period comprised within the 
present century. The results are noticeable almost 
everywhere one may turn, and the circumstance is 
due both to the activity of private enterprise and to 
that of county councils and local authorities. It 
is not intended to imply that any co-operation has 
existed between companies and public authorities, 
as any constructional work undertaken by the latter 
for the purpose of leasing to a company, as is the 
case in portions of Middlesex, cannot truly be said 
to represent joint action. On the contrary, the 
most determined opposition has been offered by 
county and local authorities to the establishment of 
electric tramways by private individuals or corpora- 
tions, and as the Tramways Act, 1870, vests in the 
road authorities the right of veto, it has hitherto 
been impossible for private enterprise, except in 
regard to schemes promoted under the Light Rail- 
ways Act, to obtain a footing in any district 
throughout the country without first securing the 
consent of the local authciiiies in question before 
approaching Parliament. A curious fact in this 
connection is presented by the county of London, 
seeing that whilst the County Council is the tramway 
authority, itis yet subject to the right of prohibition 
that is possessed by each of the twenty-nine 
borough councils. As a consequence tramway 
progress has been and is still being retarded, and 
the County Council is occasionally compelled to 
swallow the bitter pill which was offered to the 
London United Tramways Company years ago, and 
which has effectually silenced all promoters of 
tran:ways in London since the existing lines became 
the property of the central administrative body. 
Tt will be recollected that the London United Com- 
pany sought permission to enter the county of 
London with three short sections at Hammersmith 
in continuation of lines over the boundary in 
Middlesex, and the exercise of years of patience 
was finally rewarded by the results which are visible 
to-day. 

It is an event of importance to observe that the 
London United Company has succeeded—tem- 
porarily, at all events—in one respect where the 
London County Council has hitherto failed. It 
has, in fact, been possible for the company pro- 
visionally to upset the right of veto possessed by 
the Middlesex and Surrey County Councils, which 
demanded the payment of £4000 per annum for the 
privilege of constructing tramways over Kew 
Bridge. The Standing Orders Committees of both 
Houses of Parliament have overruled the objections 
raised that the company should first have obtained 
the consent of the county councils, and they have 
reduced the annual amount claimed to one-tenth of 
that asked for originally. Although Parliament has 
not yet had an opportunity of finally deciding the 
question, the circumstance that both Committees 
were unanimous in overriding the veto points to 
the possibility—it may only be a slight one—of 
further progress in this direction in the future. The 
London County Council has, however, never been able 
to secure such a concession in regard to any tram- 
way schemes. It is true that the Highways Com- 
mittee brought forward a recommendation three or 
four years ago in favour of application being made 
to Parliament for the abolition of the right of veto 
held by the borough councils, but for some un- 
explained reason the proposal was withdrawn. It 
was about the same time that the then chairman of 
Parliamentary Committees expressed the opinion 
that a relaxation of the restrictions imposed 
in this respect seemed desirable. Yet the position 
of affairs, with the exception of the provisional 
exception already mentioned, remains the same to- 
day. It is obvious that any alteration in the law 
could only be effected by legislation, and that any 
amendment of the antiquated Act of 1870 should 
apply to the whole of the country in order to 
stimulate the development of tramway construction. 
What was applicable to tramways under the former 
régime of horse traction is no longer appropriate in 
these days of rapid transit and of demands for 
increased travelling facilities on the part of the 
public in general. The right of veto enjoyed by 
road authorities, and their power of compulsory 
acquisition of private undertakings at the expiration 
of twenty-one years, have constituted the greatest 
stumbling-blocks to tramway development in the 
past, and if the problem of municipal expropriation 
cannot be overcome, it is certainly time that Parlia- 
ment alone should have the right of deciding 
whether any tramway scheme is desirable in the 
public interest. The power of compulsory pur- 
chase has, of course, been evaded in many instances 
by the promotion of tramways in the guise of light 








railways, but this subterfuge is now well known and 
is no longer practicable. — 

The outskirts of London, together with other 
parts of the country, are dominated by the overhead 
trolley system, which, generally speaking, sur- 
mounted long ago the prejudices which existed 
against it outside the metropolis. When the 
London United Company first wished to introduce 
the method on the before-mentioned three short 
sections an intimation was given that the conduit 
system was available, and that it, and it alone, 
would be sanctioned. Even when the overhead 
trolley principle was approved for a period of years 
and was started in 1901, the London County Council 
adhered to the conduit system, and declared that it 
was the only kind of traction suitable for the 
county. This view is exemplified by the large 
mileage equipped in the south of London, and by 
the few sections of line similarly constructed on 
the northern bank of the Thames. But how times 
and opinions have changed since the beginning of 
the present century! The conduit method has 
proved exceedingly expensive to construct and 
maintain, and these factors, taken into consideration 
with the low fares, leave the question of net profits 
a matter for future years to determine. Indeed, 
were it not for the enormous passenger traffic 
diverted from the railways and omnibuses, the con- 
duit tramways would be worked at an enormous 
loss on the heavy capital expenditure. In these 
circumstances it is scarcely surprising that even 
the London County Council has changed front and 
policy, and turned tothe formerly despised overhead 
trolley system in the hope of thereby finding com- 
mercial salvation, where the road authorities will 
sanction its introduction. Thus the tramways from 
Hammersmith Broadway to Harlesden were opened 
on this method at the end of May, whilst the work 
of converting the lines from Brixton to Camberwell 
Green on the same system has just been commenced, 
and other lines are to be put in hand in the near 
future. The change of policy is remarkable having 
regard to the former attitude of the County Council, 
but it is probable that the veto of the road autho- 
rities, if not removed by legislation, will continue 
to resist any large extension of the trolley system in 
the metropolis, especially as the local authorities say 
that if the conduit method is right for one distrcit 
it is quite good enough for others. 


Germany and the:New Patent Law. 


THE fact that Sir Joseph Lawrence has deemed 
it desirable to write a long letter to the 7%mes on 
the attitude of German manufacturers towards the 
British Patent Laws which come into force in a few 
weeks gives us some little uneasiness. As everyone 
is aware, Sir Joseph Lawrence and Mr. Levinstein 
were the fathers of the new Bill, and although we 
have all heard rumours of concessions that our 
Government is prepared to make to satisfy German 
demands, we have not regarded them hitherto as 
likely to be true. Now, however, such reports 
gain some solidity, for Sir Joseph is not unlikely 
to be behind the scenes, and the very fact that he 
has published arguments against such concessions 
is evidence that the rumours are not without sub- 
stance. If he had believed that there was no 
danger of a weak policy he would not have put 
himself to the trouble of denouncing it; he would 
not tilt with shadows. 

There are, then, good grounds for believing that 
the representations of the German Government have 
had some effect upon our Ministers, who are 
reported to be looking for some way of softening 
the blow to German manufacturers. The part of 
the law against which protest is made is that which 
compels all holders of British patents, be they 
Britons or foreigners, to work their patents on a 
reasonable scale in the United Kingdom within a 
period of four years from the date of the grant. 
It is quite unnecessary to go through the arguments 
against and in favour of this part of the Bill. The 
Act was passed last year, and there was abundant 
evidence to show that the clause in question 
would be of benefit to the trade and industries of 
this country. The law comes into force on the 
27th of next month, and, as we have already 
shown, steps are being taken by many foreign 
firms to establish large factories for the manu- 
facture in England of inventions which have, 
whilst assured of the protection afforded by a 
British patent, hitherto been manufactured abroad 
to the great benefit of foreign artisans and to the 
disadvantage of our own. The grounds of the com- 
plaint are that the law has come too quickly into 
force, and an endeavour is being made, either to 
revive a favoured nation clause for Germany which 
was talked of many months ago, or to induce the 





Government to postpone the operation of the Act 
for a year or two. The first of these proposals 
amounts to an offer on the part of Germany 
to abrogate her compulsory-working clause ip 
favour of Great Britain if Great Britain will do the 
same by her. Such a transaction might be con- 
sidered were the two concessions of equal value, 
As a matter of fact they are vastly unequal. Ger. 
many has a protective tariff which excludes most 
foreign manufactures, so that her law for compulsory 
working is, save in exceptional cases, of little 
moment. On the other hand, having no protective 
tariff, our similar clause is of immense value—it 
has been estimated that it will bring foreign capital 
to the value of over thirty million pounds into this 
country. Any such exchange would therefore he 
palpably inequitable, and cannot be considered. Now, 
as regards the request for an extension of time. We 
have on more than one occasion had to correct the 
erroneous idea that this Bill is directed against 
the foreigner. It is nothing of the kind. Its object 
is to see that the original intention of the Patent 
Law is carried out; that object is to encourage 
industries within the realm. At present, in too 
many cases, it encourages them without the realm. 
The Bill is not directed against the foreigner 
more than against the Englishman, no more 
against the German than against the French- 
man, the American, or our own colonists. 
It is a perfectly equal law for all. To make an 
exception in favour of one or two nations is impos- 
sible, but only two foreign nations, Germany and 
America, have sought any change, and there has 
been no protest from British inventors, who stand 
to lose just as much as strangers. Moreover, as 
Sir Joseph Lawrence points out, “a very large 
discretionary power is given to our Comptroller 
of Patents, under Sub-section 3 of Clause 27, 
in determining whether the patentee can give 
satisfactory reasons why the patent article or 
process is not manufactured or carried on within 
the United Kingdom to an adequate extent. If he 
is so satisfied the Comptroller can extend the period 
of non-reyocation for a further twelve months; and 
in any case his decision is subject to an appeal to 
the Court.’ What more can in reason be demanded 
we are unable to see. It is perfectly certain that 
where a good case for extension of time can be 
made out, and when it can be shown that a bond 
fide effort has been made to work or license an 
invention in this country, that the extension of 
time will be given. Finally, it is to be borne in 
mind that already the most enterprising of foreign 
manufacturers have taken steps to start branches in 
this country, or have disposed of their licences to 
British firms. These manufacturers and inventors 
will no doubt reap the benefit of their priority, but 
at the same time we can imagine that they will 
look with little favour on a proposal to put laggards 
on an equality with them by a change of the law at 
the eleventh hour. 

This agitation on the part of the German Govern- 
ment to secure changes for the benefit of their own 
people might be taken to heart by our own Govern- 
ment. We have never advocated undue assistance 
being given to trade, because it seems to us that 
trade benefits by the efforts it has to make on its 
own behalf; but at the same time there are certain 
things that the Government, and the Government 
only, of a country can do, and those things we 
expect our Government to do. They have provided 
us with an excellent new law as to compulsory 
working, and they have had abundant evidence that 
it will be of immense benefit to the trade and 
industry of the country. We expect them to be 
firm in their adherence to that law, and the more, 
rather than the less, because a foreign nation is 
showing by its protests that the new conditions will 
be beneficial to us. It is the duty of the Govern- 
ment, as Sir Joseph Lawrence says in the conclud- 
ing paragraph of his letter, to take care of “ the 
business interests of their own country first and 
foremost by, at least, sticking to the advantages just 
regained.” 








THE MINING EXHIBITION. 
No. I. 

On Saturday last an interesting function from anengineer- 
ing point of view took place at Olympia, when the Mining 
Exhibition was declared open by Lord Strathcona. Quite 
a number of people assembled, including many well- 
known men in the mining and mechanical engineering 
world, to witness and participate in the ceremony. The 
company included Lord Airedale, Sir John Brunner, Sir 
Lees Knowles, Sir Thomas Wrightson, Sir Christopher 
Furness, Sir Charles McLaren, Colonel Sir Charles 
Allen, Colonel R. E. Crompton, Professors 8. H. Cox, 
and H. Bauerman, the Agents-General for New South 
Wales, South Australia, Western Australia, Victoria, 
British Columbia, and Nova Scotia, as well as official 
representatives of Germany, Brazil, Chile, Denmark, 
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France, Mexico, the Netherlands, Norway, ‘Peru,'Spain, 
and Sweden. 

The opening ceremony was of a simple character ; the 
company passed through the main hall to the annexe, 
where a realistic representation of a diamond digging has 
been arranged, but this was not destined to be the scene 
of activity ; a neighbouring little pavilion of a striking 
design serving that purpose. This pavilion, on closer 
inspection, proved to be constructed of ornamental cast 
jron panels and other artistic work also in cast iron. The 
castings had all come from the distant Kyshtim ironworks 
situated in the Ural Mountain district of Kastern Russia. 
The Kyshtim property, having an area as large as the 
Isle of Wight, is now controlled by an English company, 
and this elegant little trophy of mining enterprise formed 
an appropriate setting to the opening of this Exhibition. 

In declaring the Exhibition open, Lord Strathcona 
said he was sure it would prove of great interest, and also 
be mosi instructive, inasmuch as visitors could see there all 
that was necessary to carry on the important mining 


industry, which had grown so largely in different parts | to any mechanical engineer who is desirous of turning 


of the British Empire, as well as in foreign countries. 


In Canada the progress had been remarkable during the 
At | mencing with materials used, we were struck by the 


three quarters of a century within his recollection. 
the commencement of that period the mineral products 


of Canada amounted to a few million dollars; twenty | 


years ago they had risen in value to 10,000,000 dols., and 
now the mineral production of Canada was worth 
90,000,000 dols. Other Colonies and other countries had 
likewise shown great developments in mining opera- 
tions. Canada produced gold, silver, copper, iron, Kc., and 
although its production of gold from Klondike was by 
no means insignificant, yet as regards the precious metal 
its output was eclipsed by those of South Africa and 
Australia. But new mining fields were opening up in 
Canada. Conspicuous amongst them was the interesting 
silver cobalt region, andthe famous nickel district could 
not be overlooked. 


the mining industry,and he felt it a pleasure to have 
the opportunity of seeing such an interesting exhibition 


of appliances and materials intended for use in that great | of manufacture, ke. 


industry. 

Lord Airedale, in proposing a vote of thanks to Lord 
Strathcona, considered the promoters of the Exhi- 
bition fortunate in 


mining machinery. He thought the mechanical 
exhibits were excellent and representative. He re- 
garded this as encouraging, for they could see from such 


an exhibition that mechanical invention knew no end, | much twisted legs of the same material, has arranged on 
and, therefore, that they might look forward to help from | it various interesting specimens illustrating the gradual 
this direction to counteract any inflation of the price of | production of best Yorkshire iron from pig iron, the 
coal due to the contemplated restriction in the hours of | typical appearance of the products and many examples 
| of finished products that have been submitted to various 


working for miners. 


This concluded the opening ceremony, but it was | kinds of severe treatment. 


followed by a luncheon. 


This Exhibition, the inception of which is due to| swivel hooks 
Mr. H. G. Montgomery, really marks the steady | It is interesting to note that even at. this early stage of 
development of an idea which first took form in a special | the Exhibition numerous inquiries and congratulations 
mining section organised by the North of England Insti- | have been received by the Best Yorkshire folks. 
tute of Mining and Mechanical Engineers in connection | really agreeable to hear that this excellent material is 


with the Newcastle Exhibition in the year 1887. From 
time to time other similar exhibitions have taken place in 
different parts of the country. Mr. Montgomery, who 
may be regarded as an expert in special exhibitions, saw 
that the coal-mining industry required something 
of the sort, and set to work to supply what he 
thought necessary. The result was a coal-mining 
exhibition in 1903 at the Agricultural Hall, followed by a 
second in the same place in 1904, and another also at 
that hall in 1906. These have been progressively success- 
ful, and so, emboldened by that success, he has this 
year launched on a still more comprehensive scheme, | 
which includes within its range gold, tin, and other metal 
mining, the search for gems, the getting of stone, as well 
as the original coal-mining, now on astill larger scale. His 
appeal to the masters of the industries concerned has been 
well responded to, for the list of exhibitors shows 145 firms 
exhibiting, and the diversity of the exhibits may be to 
some extent gauged by the fact that some 170 classes are 
required for their proper classification, and to accommo- 
date this largely increased display the Agricultural Hall 
has been deserted in favour of the spacious Olympia. 

We have only so far been able to make quite a cursory 
inspection of the Exhibition, but even a glance over the 
well filled hall from the gallery impresses one with the 
fact that the requirements for mining work are remark- 
ably diversified, and a glimpse at the exhibits on the 
floor show that the demands for quality are as high as 
the variety of things is numerous. 

From the entrance end of the gallery one catches 
sight of the stands of Head, Wrightson and Co., Limited, 
with tippler and shaking conveyor; George Cradock and 
Co., with coils of wire rope and a trophy; A. C. Potter 
and Co., with boring implements; Green’s economiser ; 
Hadfield’s long stretch of stand; Mavor and Coulson’s; 
Diamond Coal Cutter Company; William Firth and Co., 
Leeds; “Fastnut’ stand; Rhodesia, West Australia, 
and New South Wales, with specimens of ores and metals 
and photographs; the Zimmer conveyor; Holman Bros., 
Limited, of Camborne, with their well-known rock drills 
and handy hoists; R. H. Longbotham and Co., Limited, 
of Wakefield, who show, amongst other things, a compact 
underground haulage engine of good design; and Bedford 
MeNeill’s stand, with a bookease resplendent with rows 
of his red-covered new and improved code, which is 
deservedly popular. 

Quite a short walk amongst the stands soon shows that 
there is considerable rivalry between makers of certain 
appliances. So that if an interesting ingenious appliance 
attracts one’s attention and one makes inquiries, informa- 
tion is readily given, for in every case we found people in 
charge who understood and could explain their exhibits, 
which, it was pointed out, was practically the only one of 
the kind that could doa certain class of work, and one was 





He mentioned these matters to show | 
the unceasing activity and even unexpected expansion of | illustrating various blacksmiths’ tests; specimens of 


getting together exhibits by a} This exhibit has seen light before, and well repays 
remarkable number of the leading manufacturers of | close inspection by those interested, or even remotely 


| is usual with them, a good display of their wire ropes, 
| including their “‘ Nuflex ” 





convinced that that question, at least, had been decided 





}a plate of best Yorkshire iron, supported by very 


to the satisfaction of the most exacting mining engineer, 
and we felt grateful to the inventor. But within a 
minute or so this feeling of satisfaction receives a 
check—a sudden check. You are invited to examine 
another exhibit. You do; and find it good and 
full of merit. Now he has nothing to say against the 
other, but “you know,” he remarks, “ all those wheels or 
all that gear is against it,” apparently overlooking 
all the time the contrivances that he himself intro- 
duces to replace these wheels or gear. We encoun- 
tered several instances of this kind, and each 
exhibit we saw had distinct merits, and we shall have 
something to say about them later on. Amongst the 
classes in which this interesting rivalry is encountered 
are air compressors, coal-cutting machinery, coal-weighing 
machinery, conveying machinery, crushing and grinding 
machinery, drills, fans, sereening machinery, superheaters, 
rescue apparatus—in all of which classes well-known 
| aoe are represented by excellent exhibits which will 
repay inspection, and, moreover, are full of suggestiveness 








his attention to these matters. 
| But passing on to less contentious exhibits, and com- 


| small number of firms exhibiting in the classes of iron 
and steel. 

To the Kyshtim pavilion we have already referred. It 
is exhibited by the Perm Corporation, Limited, and 
within contains many examples of the fine, delicate, and 
artistic bronze-like castings for which the works has 
been famous for many, many years past. Some of their 
fine sheets are also shown, and specimens of the ores and 
fluxes used. The Farnley Iron Company, Limited, has a 
characteristically good show, displaying well the excellent 
qualities of its make of best Yorkshire iron; there are 
specimens of iron bars and plates of various sizes ; 
specimens of iron which has been subjected to tests, and 
a central trophy 7ft. high made up of iron bars and plates 


| hooks, shackles, and various other articles required at 
| mines; also several photographs illustrative of processes 
3ut what was an agreeable surprise 
| was to find that the Low Moor Company, Limited, had 
| been induced to exhibit. This we found was due to the 
| persuasive influence of Messrs. J. F. and W. E. Parker. 


| interested, in the wonderful material that Low Moor 
| produces. The exhibit is unpretentious in a way— 


Then also, on a rack are 
articles as rope cappels, sling chains with 
attached, specimens of chains, ke. «ke. 


such 


It is 


still so well appreciated; one rather regrets that the 
other two makers of Best Yorkshire are not also repre- 
sented here, as well as in another place. Turning now to 
steel, the British Griffin Chilled Iron and Steel 
Company shows crusher jaws, ehilled mine car wheels 
and plates for rotary crushers. Some pieces are 
broken, and show a good deep chilling, and an un- 
expected effect is produced on some by some pieces of 
lead paper that have been left sticking to the rough sur- 
faces ; one near-sighted and learned person began to 
discourse on segregation and special alloys until unde- 
ceived. George Cradock and Co., of Wakefield, have, as 


wire rope that does not rotate ; 
and their “ Lock-coil” rope. But, in addition, they show 
specimens of mining steel, nickel steel, and chrome steel 
produced in their own works. William Firth, Limited, 
of Leeds, show steel props and girders to replace 
wood in supporting mine workings, a branch of 
the industry with which they have a long-standing 
reputation. W. K. and C. Peace, Limited, of Sheffield, 
make a nice show of steel files, edge tools, saws and 
hammers. They are beside the Low Moor exhibit, 
and are also in charge of Messrs. J. F. and W. E. 
Parker. Sydney Searls and Co., Sheffield, have a 
neat little stand on which are stacked special steels of 
various sections, twisted drills, machine drill bit 
forgings, and various tools for mines and workshops. 
Fdgar Allen and Co., of Sheffield, also show their tool 
steel and various parts of mills, &c., made from their 
manganese steel. Quite conspicuous on their stand is a 
Ferraris patent ball mill, showing the balls. Stewarts 
and Lloyds have a big display. of pipes. 

The Hadfield Steel Foundry Company, Limited, has a 
large and imposing array occupying two spaces, the one 
devoted principally to colliery requisites, and the other to 
stone and ore crushing machinery. It has a large show 
of steel wheels and axles for colliery tubs, of wheels made 
of Hadfield’s patented “ Era’ manganese steel and Had- 
field’s best toughened cast steel, steel haulage rollers and 
pulleys, rope clips,cage guides, buffer hoops, tub greasers, 
and elevator and conveyor links, the latter being made of 
Era manganese steel. Rowbotham’s self-oiling wheels— 
of Hadfield’s best cast steel—occupy a small space at one 
end of the stand, and sections of wheels are shown which 
fully illustrate the oiling arrangements. Steel pedestals 
of all kinds may be seen, including a new one, Ritchie’s 
patent, which Hadfield’s are introducing for the first 
time. The chief features of thisinvention are the method 
of lubricating the bearings, and the simple manner in 
which the guard or clip can be fitted to and removed 
from the pedestal. The guard consists essentially of a 
round bar of iron formed so that it will encircle the axle, 
and the two ends are bent at right angles and driven 


about an inch and then converge towards the back end. 
The effect of this is that when the guards are driven 
home they become very firmly fixed. To remove the 
wheels and axles, which may be done without interfering 
with the pedestal, it is only necessary to knock the 
guard out of the holes with a drift. Lubrication is 
attained by casting two grooves about a quarter of an 
inch wide in the part where the axle journals run, and 
instead of the grease being thrown off the axle, it is 
constantly carried round through the grooves, ensuring 
complete lubrication. The Sylvester patented prop with- 
drawer is also shown. A new tub controller of the 
rotary type—Wilde and Petrie’s patent—is placed in a 
working position at each side of the stand; it has 
hooked projections to prevent the axle mounting, and as 
an additional safeguard each is also provided with a recess 
at the top, which secures the axle in case it does mount. 
A large number of castings made of special steel is 
included in the exhibits, and amongst these may be seen 
Broadbent's patented jaw, which has holes or cores 
running through to obtain lightness; also Mason’s 
patented jaw, which is comprised of an Era manganese 
steel shoe fitted with a cast iron back. 

J. Hopkinson and Co., Limited, of Huddersfield, set 
forth their well-known fittings on a well arranged boiler 
end, as well as about their stand. Grondal Kjellin and 
Co., Limited, of London, show an interesting and well- 
made model, illustrating the situation and arrangement of 
their mills in Norway. They also have a Kjellin furnace 
and a truck loaded with briquettes, as used in the Gron- 
dal briquetting process. Two kinds of briquettes are 
also shown, one made from spent -pyrites, the 
other kind from the concentrates obtained at their 
mills in Norway; it is interesting to note the differ- 
ence between the two kinds—the spent oxide briquettes 
are nicely sintered and nearly ideal. There are two 
exhibitors of coal; one shows a block of coal from the 
Witbank Colliery, Limited, Middleburg, Transvaal; the 
other shows maps, photographs, fossils, specimens, and 
pottery made from the clay found in the pits, the 
exhibitors being the Kent Coal Concessions, Limited. 
There are other exhibits of explosives, anti-friction 
metals, and apparatus for allaying coal dust in mines ; the 
latter includes a good show of pipes and jets by the 
Alexander Manufacturing Company, of London. 

The Exhibition keeps open until the end of the month, 
and we shall have something to say about many exhibits 
not now mentioned. 

There are various tableaux representing scenes in 
different kinds of mining that have been constructed 
under the direction of Mr. E. P. Rathbone, who, more- 
over, amiably undertakes from time to time to give 
publicly explanations of the scenes depicted. 
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The Electrician Electrical Trades Directory, 1908. By 
George Tucker. London: The Electrician Printing and 
Publishing Company, Limited, Salisbury-court, Fleet-street, 
E.C. Price, United Kingdom, 153. 9d.; British Colonies, 
17s.; U.S.A., 18s. 6d.: European Continent, 17s.; other 
countries, 17s. 6d.—There are 2000 pages in the 1908 edition 
of this directory. It contains the names and addresses of 
persons engaged in the electrical profession and industry 
throughont the United Kingdom ; their telephone numbers 
and telegraphic addresses, and a separate list of telegraphic 
addresses arranged alphabetically is included. Sections are 
devoted to the British Colonies, the Continent of Europe, 
Asia and Africa, Central and South America, and the United 
States. In addition to the usual alphabetical and classified 
trades divisions, these latter sections contain particulars of 
all the chiet officials engaged in the electrical telegraph and 
works departments of the Governments of the world. Notes 
on the year’s progress in electric traction, electric power, and 
the application of electric driving to industrial works, wireless 
telegraph, &c., are given. The law of electric lighting, 
electric power, electric traction, telegraphs and telephones, is 
fully dealt with. A considerable amount of financial 
information relating to electrical enterprise is another 
feature worthy of mention. There is also included a 
biographical division giving interesting sketches of the 
careers of the leaders of electrical engineering enterprise, 
also a complete obituary for 1907. 


The Junior Institution of Engineers (Incorporated) : 
Journal and Record of Transactions. Vol. XVII., 26th 
Session, 1906-1907. By Walter T. Dunn, F.C.I.S. London: 
Percival Marshall and Co., 26, 27, 28, and 29, Poppin’s-court- 
Fleet-street, E.C. Price 103. 6d.—The seventeenth issue of 
this journal contains some interesting and instructive 
papers. Among those worthy of special comment are:— 
“The Theory of the Steam Turbine,’’ ‘‘Timbering of 
Excavations,’’ ‘‘The Protection of Inventions,’’ ‘* The 
Structural Design of Engineering Factories,’ ‘* Stream 
Lines and their Application to Engineering Purposes,’’ and 
‘‘The Relation of Surveying to Engineering.’’ The presi- 
dential address on ‘‘ Water Supply,’’ delivered on November 
2nd, 1906, is also a noteworthy feature. The accounts of the 
visits to various works, and other items concerning the 
Institution, will add to the usefulness of the volume. 


Analysis of Mixed Paints, Colour Pigments, and Varnishes. 
By Clifford Dyer Holley, M.S., Ph.D., and E. F. Ladd, B.S. 
London: Chapman and Hall, Limited. Price 10s. 6d. net.— 
The object of this book is to assist the chemist in makmg a 
complete analysis of paints of practically any shade or tint. 
The book contains data derived from a large number of 
analyses, so that it is possible for the experimenter to interpret 
the results of his analysis in a rational manner. The author 
states that each method given in the book has been tested in 
his own laboratory and its working value thoroughly demon- 
strated. The various analyses given are believed to be 
representative of the composition of the pigments they illus- 
trate, and they should be of service in enabling the analyst to 
pass on paint products with fairness to both the manufacturer 
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THE ROYAL EDWARD DOCK AT AVONMOUTH. 
No. II1.* 

In our preceding articles we have described the principal 
features of the Avonmouth Dock extension with special 
reference to the structural work of the wet and dry dock, 
entrance piers and lock, and the transit sheds and 
granary. In the present article we shall deal with 
some description of the mechanical details of the equip- 
ment of the new works. 

The lock gates—The three pairs of gates in the 


the outer gates after completion taken from the inner and 
outer sides. 

The gates are constructed of Siemens-Martin steel, 
with the exception of the skin plating, which is of 
wrought iron. Each leaf of the large gates weighs about 
250 tons. An air chamber is formed in each gate, with 
water-tight bulkheads, air trunks, manholes, and water 
ballast pipes. The heel post is of special design to 
obtain a large bearing surface, and is encased with 
greenheart for the whole depth of the gate. The 
radius of the hollow coin is 2ft. Heavy vertical 
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Fig. 13—-CONSTRUCTING THE GATES OF THE ENTRANCE LOCK 


entrance lock have been built by Sir W. G. Armstrong, 
Whitworth and Co., Limited. They are among the largest 
gates that have been constructed. As we have indicated in 
previous articles, the clear opening of the lock is 100ft., 
and, owing to the great rise of tide at Avonmouth, the 
height of the outer and middle gates is exceptionally 
great, the rise from sill to goping of the lock being 
54ft. 4in., and from the roller’ path to coping 56ft. 4in. 
The total height of the gates from roller path to gang- 
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Fig. 14—DETAILS OF SLUICE VALVE 


56ft. 8in., and to upper surface of the 
51ft. 4in. The inner gates are 6ft. less 
in height. The maximum head of water to which the 
outer gates will be exposed is about 44ft. Fig. 13 
shows the gates in course of construction, and the two 
engravings, Figs. 11 and 12,o0n page 66, are views of 


way surface is 
steel gate body 


* No. II. appeared July 10th. 


plate and angle gusset brackets are worked between 
the ribs and attached to the heel post to assist in trans- 
mitting the weight, carried by the bottom pivot, to the 
different ribs. The mitre posts and clapping pieces at the 
bottom of the gates are wholly of greenheart. The bottom 
pivots are of cast steel, recessed into the masonry, to which 
they are bolted, and the sockets at the bottom of the heel 
posts are also of cast steel, fitted with steel wearing pads. 
The upper pivots on the top of the heel posts are of cast 
steel, the anchor straps being of forged iron, connected to 
the anchor plates by wroughtiron bolts. The anchor blocks 
are entirely enclosed in cast iron casings, with tops and 
sides flush with the coping and hollow coin. The roller 
paths are of cast iron with diagonal joints and steel joint 
plates, and the rollers, which are of cast steel, are mounted 
in carriages fitted with means of adjustment, so designed 
as to allow of the roller being withdrawn from under the 
carriage when necessary 
without lifting or otherwise 
disturbing the gate. Each 
leaf is fitted with an hydrau- 
lic ejector for draining the 
air chambers, so arranged 
that each compartment can 
be drained separately. The 
gangways on top of the 
gates are of oak, and fitted 
with handrails on both sides. 
The upper parts of the outer 
faces of the gates are cleaded 
with creosoted timber plank- 
ing to protect the iron skin 
from damage by shipping. 

A heavy built steel lever, 
commonly known as a 
“crocodile,” is fitted to each 
leaf, above the level of the 
body plating, on which the 
opening and closing ma- 
chinery acts. This lever is 
hinged at its inner end to 
the anchor block and con. 
nected at its outer end to 
the gate. The arrangement 
enables the length and stroke 
of the connecting-rod and 
hydraulic ram to be reduced 
toa minimum. The “ croco- 
dile’’ can be seen in the 
views of the inner and outer 
faces of the gates on page 66. 

The hydraulic opening and 
closing machinery for each 
leaf is of the direct acting type, and consists of a cast iron 
cylinder with piston and piston-rod, the stroke being 
12ft. 9in. The cylinder of each machine is placed in a 
pit at the side of the lock, and is fixed to two cast iron 
boxes recessed into the masonry and secured by bolts. 
The piston-rod is attached to a steel crosshead frame 
faced with gun-metal and working between steel guides. 
The connecting-rod is of steel plate and angle work, of 
box section, and is fitted with a gimbal attachment at 
each end, the gimbal at the inner end being attached to 
the crosshead, and at the outer end to the lever of the 
gate. The gimbals are provided so that a certain amount 
of vertical movement can take place in the gate without 
the action of the machinery being interfered with. The 
machinery is controlled by valves which are operated 
from the quay level. 

Sluice valves.—The three sluice valves on the discharge 
branches of the centrifugal pumping plant—which we 














Fig. 15 
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described in our last issue—were constructed by Messrs 
J. Blakeborough and Sons. They are 54in. diameter jy, 
the clear, and are worked by hydraulic power. The 
details of construction are shown in Fig. 14. Fig. 15 jg 
an engraving from a photograph of one of the valves, 
The hydraulic cylinders have solid drawn copper linings, 
The piston-rods and lifting-rods are of forged manganege 
bronze, and the pistons and bushes of gun-metal. The 
crossheads are cast steel. The valve slides and valve 
faces are iined with gun-metal. The working pressure jn 
the hydraulic cylinders is 750 lb. per square inch, and 
the working pressure on the valve is equivalent to a head 
of 20ft. The hydraulic slide valves for operating the 
rams are of gun-metal. 

The sluice machinery for the various culverts for 
the graving dock and lock were constructed by 
Tannett, Walker and Co., Limited, of Leeds. Twenty. 
four sluice machines, ranging in size from 12ft. x 8ft. down. 
wards, are employed for regulating the flow of water in 
the culverts. The whole of these are worked by hydraulic 
power. The cylinders are lined with copper, and the 
pistons, which are of forged steel, are copper cased. The 
paddles are of greenheart. 

Electric power.—The electric power for working the 
electric cranes, conveyors, capstans, and other machinery 
in connection with the docks, as well as for lighting pur- 
poses, is supplied from the Corporation power station at 
St. Philip’s Marsh, Bristol, about eight miles from the 
docks. Electric power is employed for all the quick. 
running cranes, capstans, and similar machinery, as well 
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Fig. 16-CROSS SECTION, JUNCTION CUT CAISSON 


as for the conveying and elevating appliances in connec- 
tion with the granary. Hydraulic power, on the other 
hand, is used for the heavier and slower working 
machinery for operating the gates, sluices, many of the 
large capstans, swing bridge gear, and some of the larger 
cranes. 

Railway sidings.—The dock will, when the works are 
completed, be entirely surrounded by lines of rails, 
totalling about 12 miles, connected with the railways 
on the old dock and with the Great Western and Midland 
Railway Companies’ systems. On the north-eastern side 
of the Dock Estate there is under construction a large 
railway yard containing several nests of sidings for the 
interchange of traffic between the railway companies and 
the dock, and for sorting and marshalling railway traffic. 
In all some 13 miles of railway track have been laid 
down in these sidings. The contract for this work is in 
the hands of Messrs. T. B. Cooper and Co., of Bristol. 
The construction of the dock involved the diversion of 
a section of the Avonmouth and Severn Tunnel Railway, 
which formerly traversed the site, but which now runs 
along the eastern boundary of the dock property. By 
the construction of the new railway connection to Filton 
by the Great Western Railway Company the distance 
between Avonmouth and London will be shortened by 
14 miles, and the journey between the port and Padding- 
ton will be accomplished within two hours. 
Caissons.—We have already referred to the two caissons 
in connection with the dock works, one for closing the 
junction cut, and the other’ at the entrance to the dry 





dock. Both these were constructed by the Motherwell 
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37ft. Tin. high, 81ft. long at the bottom, 87ft. din. at the | being divided into four compartments by vertical water- 
top, by 14ft. din. wide. The caisson is of the hauling type, ' tight bulkheads. The meeting faces are of greenheart 
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Fig. 17—CAISSON HAULING MACHINERY 


and is drawn back into the caisson chamber on the north | timbers on sill at each end. The skin plating is wrought 
side of the passage by means of hydraulic machinery. | iron, varying in thickness from }in. at the top to jin. 


Bridge Company, Limited. The junction cut caisson is | high, and extends the full length and width of the caisson, 





decks. The caisson weighs 570 tons, including cast iron 
ballast. A vertical cross section of this caisson is given 
in Fig. 16, page 70. 

The hauling machinery, which was supplied by Messrs. 
Carrick and Wardale, of Gateshead-on-Tyne, is shown in 
Fig. 17, and consists of two cast iron hydraulic cylinders 
placed side by side. The working pressure is 750 lb. per 
square inch. The multiplying ratio is 8 to 1, and the 
rams are arranged to give a travel of the hauling rope of 
66ft. per minute. One ram is used for opening, and the 
other for closing the passage. The hauling ropes are of 
steel wire fixed toan adjustable fast end on each cylinder, 


| and carried along the centre line of the caisson, under the 


recess cover, and attached to a steel bracket projecting 
from the inner end of the caisson. The details of the 
arrangement are clearly shown in the plan and section. 
Automatic cut-off gear is provided to prevent over- 
winding at either end of the travel. 

The dimensions of the dry dock caisson are :—Length, 
104ft.; width at bottom, 20ft.; width at top, 14ft.; and height, 
58ft. The height of 53ft. was required in order that the cais- 
son might be used to close the entrance lock temporarily at 
its outer end against the tidal water during the removal 
of the concrete dam, and before the erection of the lock 
gates had been completed. The caisson was removed 
from the stops at the outer end of the lock at the end of 
last month, and is now in position at the entrance of the 
graving dock. The caisson is so constructed that a tem- 
porary top 10ft. in height can be easily disconnected and 
pulled ashore when the caisson is in the dry dock, thus 
reducing the height to 43ft. Its weight, including the 
temporary top, is 1580 tons. The removal of the tem- 
porary work reduces the weight to 1500 tons. 

The caisson is of the ship type, and, in order to open 
the dry dock entrance, it is floated and drawn clear and 
moored alongside the wet dock wall. The air chamber 
is 27ft. high by the full length and width of the caisson, 
and extends to the bottom of the structure. It is divided 
into three water-tight compartments, and, in addition, 





Plan of Deck 3. 








Scale of Feet 


Ciceeser ees 1S 20 FEET 






% Dia Ne for | 
A A L ‘ o 
id 0 Nee een we Seinhens Stuice Valve — ON Lie rrdnn| | ye : 


‘ 7 a we 
hol 2§ Dia Sovndin: 2 Gia Arh Dia Sound: Ligoedn ““o'G 
Slade ach Ga 


Pipe 
‘Zdia'Shaft for || |! > 
| Bulkhead Slate Valve 













eee 





die Shaft| to valve 
of /njet Pipe 





L 





13 Ole ished for 
Suth heat Sluice Valve 
lead as 


} 21 Die | 
inPipe | 
Mi 






/2DaShate Y 
#9 Laigives of i G 
Sam | ~ 3 Sabnding. Ihechore| Z 

N ia 


Pipe 











Plan of Deck 5. 
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THe ENciNeer” Plan of Decks 8&9. 


Fig. 18S—DETAILS OF THE DRY DOCK CAISSON 


The caisson is ballasted by water run into the air chamber | at the bottom. The plating is stiffened by vertical frame | has longitudinal bulkheads 5ft. high in the two end com- 
through sluice valves, and this can be pumped out by | angles, 5in. by 84in. by }in., spaced 18in. centres, the pres- | partments. The ballast water is removed by means of 


means of hydraulic ejectors. The air chamber is 17ft.! sure being taken by six braced decks and three plated | two ldin. centrifugal pumps, each driven by a vertical 








72 


THE ENGINEER 


JuLy 17, 1908 


———. 








electric motor of 80-horse-power. There are four inlet 
valves and two discharge valves. The skin plating varies 
from sin. at the top to lin. at the bottom, and is stiffened 
in a similar manner to the Junction Cut caisson. The 
meeting faces are of greenheart timber, and the caisson 
is double-faced, so that either side can be used to take 
the pressure. The figures on page 71 show the general 
arrangement of the caisson structure and its machinery. 








AMERICAN ENGINEERING NEWS. 


Travelling crane for bridge erectiin.—The Chicago, 
Milwaukee, and St. Paul Railway, does practically all its 
own bridge work, the steel superstructures being built at 
contract shops and delivered to the railway forerection. It also 
builds all its own masonry abutments, piers, concrete culverts, 
and arch bridges, retaining walls, kc. For handling large and 
heavy girders and other pieces in erecting steel bridges and 
viaducts the railway has recently built a very powerful crane 
or derrick car. Its foundation is a platform wagon of plate- 
girder construction, 50ft. long, mounted on a pair of four- 
wheeled bogies, spaced 40ft. between centres. One of the 
bogies is fitted with a chain gear for self-propelling when at work. 
At the front end of the floor or deck is a steel tower or head 
frame, from the top of which runs a six-part topping lift 
supporting the head of the boom or jib. This jib is a box 
lattice girder in three sections ; these are put together with 
machined bolts, and by using different lengths of middle 
sections the length of boom can be varied from 42ft. to 8Oft. 
When making a long reach, the machine is steadied by out- 
rigger beams supported on blocking 6ft. from-the rails. The 
80ft. boom can handle a 10-ton load, while the 42ft. beam 
can handle 50 tons. The 50-ton hook is carried by a five- 
sheave and a four-sheave block, with 21in. sheaves, and a 10-part 
fin. wire cable. At therearof the platform is acabin, enclosing 
a 50 horse-power winding engine, with twodrums and four winch 
heads. A vertical boiler, coal bunker, water tank, &c., are 
also provided. For transportation, the head frame is revolved 
on a bearing so as to lie upon the deck, while the bcom is 
slipped out of the ball-and-socket heel bearing, and placed on the 
deck. This machine can handle and place plate-girders 
SO0ft. long. 

A rolling mill engine of 25,000 horse-power.—For the 
Sharon Works of the Carnegie Steel Company, a 25,000 
horse-power engine is being built to drive the blooming 
mill. It is a horizontal, twin-tandem, compound, condensing, 
reversing engine. The two high-pressure cylinders are 42in. 
by 54in., and the two low-pressure cylinders are 70in. by 54in. 
Each high-pressure cylinder has a single piston valve, while 
each low-pressure cylinder has two piston valves. The 
reversing motion is of the Marshall single-excentric type, 
operated by a steam cylinder in connection with an oil-locking 
cylinder, which follows the motion of the engineman’s hand 
lever. The high and low-pressure cylinders have regulator 
valves operated simultaneously by means of a steam cylinder, 
with oil-locking cylinder, as above. The frame or bed-plate 
on the side next to the mill weighs 115 tons, the other weighs 
105 tons. The former has two bearings, while the latter has 
onlyone. All bearings are fitted with Babbitt-lined adjustable 
shells for taking up wear. The pistons are conical, with cast 
steel spiders, and the weight of the low-pressure piston—next 
to the crank shaft—is carried by a hollow piston-rod which 
extends through both the cylinder heads. This rod is keyed 
to the main crosshead, which is of cast steel, and fitted with 
adjustable shoes, turned and scraped to fit the slides, which 
are bored out in the framecastings. The connecting-rods are 
of forged open-hearth steel, with bronze boxes having wedge 
adjustment. The crank shaft is of open-hearth steel, and 
the double-throw crank is forged solid with the shaft. 
Both the shaft and the crank pin are hollow. The outer 
crank and its pin form one forging, which is pressed upon the 
main shaft. The cast steel counterbalances hook over pro- 
jections on the ends of the double-throw cranks. 

An engineering laboratory.—The new laboratory of the 
mechanical engineering department of the Ohio State 
University, has an extensive equipment for work cover- 
ing a wide range. At one end is the section for electrical 
engineering, with a demonstration room or lecture room, 
seating 120 persons. The testing room for locomotives and 
automobiles is 30ft. by 70ft.,and adjacent to it isa larger room 
for the power plant. This will include boilers of different 
kinds, economisers, condensers, feed-water heaters, super- 
heaters, &c., and provision for running any boiler under 
forced or induced draught. The chimney, 100ft. high, has a 
safety ladder to an observation platform at the top for safety 
and convenience in making draught tests. There are two 
types of gas producers, and several makes of gas and petrol 
engines. There will be several steam engines, including a 
cross-compound Corliss engine with tandem air-compressor 
cylinders, and a vertical cross-compound engine directly 
connected to two 18in. centrifugal pumps, each having a 
capacity of 8000 gallons per minute against 40ft. head. Jet, 
surface, and barometric condensers are provided. The 
hydraulic section has twelve concrete tanks of 4000 to 30,000 
gallons capacity, with weirs above and connections below. 
Along one side of the tanks runs a concrete channel 3ft. by 4ft., 
with arrangements for placing weirs at different points. There 
are several plunger and centrifugal pumps, driven by steam 
engines, by steam turbines, by electric motors, and by belting. 
There are also impact wheels, hydraulic rams, and a stand- 
pipe for nozzle and orifice experiments with jets. Testing 
machines, power transmission machinery, refrigerating plants, 
blowers, air-compressing plants, and other classes of special 
machinery have also been provided for. The plant for heating 
the building by hot air can also be used for experimental 
work. 

Anemometer and wind indicator.—The St. Regis Hotel 
in New York, is an eighteen-storey building, and is heated 
throughout by the indirect system, with a fan blast 
and the entire exclusion of direct radiation. The heating 
of the rcoms in different parts of the building is affected 
by the direction of the wind striking the high exposed 
faces. In the operating of the system, men in charge of the 
fresh air supply and heating are required to adjust the 
temperature and volume of the supply on different sides 
of the several floors, in order to equalise the heating effect 
over the floor area, and for all the rooms. The various 
sections of the tempering coils in the three fan plants are 


controlled from the floors by push-buttons with pneumatic | 











connections, Under this system it is important to know 
the direction and velocity of the wind at all times, and 
this is effected by means of a combined wind vane and 
anemometer with electrical attachments to indicate the 
readings in the office of the chief engineer of the building, 
which is in the sub-basement, 300ft. below the roof. From 
this office the operation of the mechanical equipment is 
directed. In the office is a circle of lamps arranged around 
a compass mark, and the lamp that is burning indicates the 
direction from which the wind is blowing. The revolutions 
of the anemometer also operate a gear with electrical contacts, 
so that each revolution of the large gear gives a lamp or bell 
signal, and is timed to indicate the velocity of the wind. The 
wind vane shaft has a contact piece on the pointer side, which 
rides over sixteen contacts arranged radially. In the office is 
a large plan of the building, divided into sixteen sections, 
with a lamp in each section. The lamp that is burning 
indicates the section against which the wind is blowing. 
The apparatus was invented by Mr. Jurgensen, the chief 
engineer. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


FUEL COST OF POWER AIR HAMMERS, 

Sir,—'The article on ‘Steam ¢. Compressed Air Hammers ” in 
your issue of April 17th last, based on results tabulated in Messrs. 
B. and 8. Massey’s steam hammer catalogue, assumes that as there 
is no gain in working expansively in steam hammer cylinders, the 
same holds good of hammers using compressed air, and under 
these conditions proceeds to demonstrate that the fuel cost of 
operating steam hammers is less than buying electrical energy to 
compress air, whereas in the N.S.K.—Norris and Scott King 
compound pneumatic hammer manufactured by Messrs. Peter 
Pilkington, Limited, Bamber Bridge, near Preston, compressed air 
is expanded to three or more volumes, resulting in an economy of 
50 per cent. in the size of compréssors and driving power. This 
hammer was described in your issue of July 19th last, so that itis 
not necessary to refer further to its construction, except to state 
that air under pressure is admitted to the fixed space formed 
under tup piston when raised to its highest working position. The 
inlet port to the striking piston is then opened and the air flows 
from the underside, and acting on the larger area is expanded in 
accelerating the falling tup. Reference to Tables [. and II. wiil 
show that in 1000 strokes the 5 cwt. steam hammer has a displace 
ment to atmosphere of 1258 cukie feet, as compared with 861 cubie 
feet displacement on an equal size N.S. K. compressed air hammer. 
In the Massey statement, steam pipe condensation is allowed for, 
but cylinder losses are ignored, and, being the greater, vitiate the 
economy claimed for the steam hammer to a very serious degree. 

Economy in the use of steam in cylinders is to be obtained by 
constant running at high speeds with small clearances, reducing the 
masses of metal and radiating surfaces to a minimum, superheating 
the steam and using ahigh ratio of expansion. Itis wisely stated in 
your article that only very slight expansive working is possible in 
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steam hammer cylinders, forundoubtedly the steam hammer is work- 
ing under best conditions when admitting steam at full pressure to 
the striking cylinder. The everyday working conditions of asmithy 
hammer are dead against steam economy, for the power agent 
depends for its efficiency upon the maintenance of a high tempera- 
ture, whereas the work is intermittent, leading to condensation in 
the conveying pipes and great liquefaction in cold cylinders. And, 
further, there is no hope of improving the economy of steam 
hammers, for compounding and superheating add complications 
without compensating gain. There is one feature of great loss in 
striking dead or maximum blows non-expansively, viz., that during 
the fall of the tup at high velocity, the air or steam usually conveyed 
in lengthy pipes cannot maintain the full pressure in the striking 
cylinder, and consequently there is a considerable ‘‘ drop” 
between the average pressure acting on the striking piston and the 
pressure in the boiler or air receiver. The trouble, however, does 
not end here, for when the blow has been struck the air or steam 
continues to flow into the cylinder until the full pressure is 
reached, and although the energy of the blow struck is deter- 
mined by the falling weight and average pressure acting on the 
piston, an increased pressure is thus afterwards admitted to the 
cylinder uselessly. 

This loss is entirely avoided by using a fixed ratio of expansiou 
in the N.S.K. compressed air hammer when striking normal blows, 
and an additional inlet port is provided for striking dead blows, 
which, under like extraneous conditions, gives 58 lb. per square 
inch average pressure, against 49.8 lb. per square inch when 
admitted through the usual single inlet port. 

A comparison of Tables I. and II. shows that when supplied with 
steam at 851b. pressure generated with coal at 10s, per ton, the 
5 cwt, steam hammer costs for fuel three times as much as the 





| Coal burnt per LH.P. .. 2 
| Cost of coal per ton 


| Cost of compressing air | 








N.S.K, compressed air hammer working non-expansively and 5, 
times more than the N.S.K. when used expansively doing equal 
work, 

This result is obtained from an engine using producer gas anq 
giving 7} brake horse-powe: for one penpy per hour, In taking 
out fuel costs for electrically-driving compressors, the cheap coal 
has been allocated to the less economical steam or and vier 
versa, for it is assumed that in districts where coal is dear some 
effort would be made to economise by the use of more improved 
steam plant. 

One thousand full-weight blows with the 5 ewt. steam hammer 
cost 6,23d., with coal at 10s. per ton, rising to 15.575d., with coal 
at 25s. per ton, whereas with electrically-driven compressor the 
N.S.K. hammer will do equal work ranging from 2.58/6d., accord. 
ing as to whether the air is used expansively or non-expansively, 

In compiling Tables I. and II., the comparison is based on 
piston displacements, for the cylinder and port clearances of the 
air and steam hammers are approximately equal. The comparison 
is purposely made on fuel costs, for usually the power reqnired 
intermittently for working hammers is an adjunct toa main power 
scheme, and the capital and other charges are pertinent to the 
major rather than to the minor. 

The diagrams A and B are taken from 5 cwt. N.S.K. hammer, 
striking dead blows and using compressed air non-expansively, 

The diagrams C and PD are taken from the same hammer work. 
ing compound and striking normal full-weight blows for general 
smiths’ work, ‘The compressed air is expanded from 1001b. pres. 
sure absolute down to 31 lb. absolute. The rise of pressure will 
be noted at X on the striking card B and its absence at the 
terminal of expansion on card D, 


TABLE L.— Fue/ Cost of Operating Steam Hammers, Heavy 
Forge Type. 
- ; = Non-expansively 
Sewt, 

Sin, 

Shin. 

63.62in. 

39. S6in. 

lft. Yin. 

590 Ib. 

85 Ih, 


50 Ib, 


Condition of working 
Nominal catalogue rating 
Diameter of striking piston 
Diameter of piston-rod 
Area of striking piston 
Net lifting area of piston.. 
Stroke of tup, full stroke... 
Weight of failing mass 
Working pressure, gauge 
\verage pressure on striking piston 
Net exhaust displacement to atmosphere of striking and 
lifting pistons in 1000 full length blows 
Pressure in cylinder when blow has been delivered 
Energy in foot-lb, at moment of impact, 1.75 
x 50 + 560) Ore Se 
Net weight of steam exhausted from the striking and 
lifting cylinders in 1000 full length b ows; the cylinder 
condensation and missing quantity being taker at 
100 per cent. to allow for the intermittent character 
of the work and the constant losses in heating up a 
1258 x 2 Ib. of 
4.35 


. 1258 cub. ft 
,gauge 85 Ib, 
(63.62 

6546.75 


cold cylinder, valve chest, &c., 


steam ee 
Evaporative duty being taken at 5 Ib. of water per Ib. 
of coal to cover stand by losses on boiler and con- 
dieaentinc tans 581.4 : adie 
ensation in pipes ‘ Ib. of coal necessary to 
to strike 1000 full length blows ; 
Cost of coal per 1000 blows at 10s. per ton.. 
ox 17s. a per ton 
25s. per ton.. 


116.3 
623d. 
x = 10.9d. 
15.575d. 


” ” ” 


Fue! Cost of Ope rating N.S EK. Compressed Air 
Hammers, f eaey Forge Type. 
Non-expansivels 

Sewt. 

9sin. 

72in. 
47.17in. 
23.71lin. 

lft. Yin. 

791 Ib. 

85 Ib. sq. in. 
58 Ib, sq. in. 


85 Ib. sq. in. 


TABLE II. 


Expansively 
5 ewt. 
9sin. 

7zin. 
47.17in. 
23.71in. 
lft. Sin. 

791 Ib. 

85 tb. sq. in. 
24 Ib. sq. in. 


16 Ib. sq. in. 


Conditions of working 

Nominal catalogue rating 

Diameter of striking piston 

Diameter of lower differential piston 

Net striking area of piston a 

Net lifting area of piston .. 

Stroke of tup : 

Weight of falling mass 

Working pressure A ‘ 

Average pressure in striking piston 

Terminal pressure in striking cylinder 
after blow has been delivered. 

Net displacement of striking cylinder 
to atmosphere per 1000 full length 
blows é ‘ ‘ mie 

Net displacement in terms of free air to 
atmosphere per 1000 full length blows 

Energy in foot-lb. at moment of impact : 

Non-expanding 1.75 (47.17 x 58 
t 791) j . = 6172 Yt-Ib. 
Expanding 1.75 (47.17 x 24 + 791) — 

Power to compress 6000 cub. ft. of free 
air per hour to 85 lb. gauge pressure 
in compound water-cooled cylinders 
and inter cooler ‘ 

Cost of compressing air as 
above, with producer 
gas to supply hammers 
working non-expan- 
sively and expansively, 
as described and cor- 
rected for equal work, 
viz., 6546.5 foot-lb. per 
blow ae Seales 

Electrically-driven compressor, 72 per cent. combined 
and generator. 


861 cub. ft. 
1779.4 cub. ft. 


861 cub, ft. 
5740 cub. ft. 


o 


3363.25 ft. -Ib. 


15.75 B.ELP. 15.75 B.H.P. 
No. of 
B.B.P. 
for 1d. 

7 2.044. 
10 1.53d. 
125 1.224d. 
15 1.02d. 


efliciency of engin 


3 4 
25s. 17s. 6c. 10s, 


Indexmark A B C 


above, with electrically- 
compressor to 
supply hammer under 
s ated conditions, and 
corrected for equal work, 
viz., 1000 — 6546.5 foot- 


Ib, blows . 


Penarth, July 4th, Tt, 


driven 


ScoTT- KING. 


THE TRAINING OF FOUNDERS, 

Sir,—With reference to the various suggestions contained in 
your correspondent Mr. Penny’s letter of June 6th, I agree with 
the criticisms of your correspondent ‘A.M.I.C.E.” as to the 
futility of any elaborate scientific training in relation to a class of 
work, which, though highly skilled and technical in all its branches, 
is essentially practical. 

It seems to me that this is one of many instances where theidea 
of close and highly specialised association of theory and practice 
is apt to be overdone. Theory and practice do not always run 
well in double harness, and there is, I think, some danger that, 
as regards the theory and practice of iron founding, the two may 
actually hinder one another and the progressive development of 
each other. 

Iron and all metal founding is a practical science and trade, and 
there is very little theory in it. 

The metallurgical aspect of it is a totally separate matter, and 
one which does not concern the founder, whose business simply 
is to provide a receptacle, in some recognised medium conformable 
to his hands, for the molten material provided by other hands. 

Neither the blast furnace man producing the pig iron nor the 
shop furnace man preparing the foundry mixture is concerned 
with the making of the mould into which the metal is poured. 
And the moulder works totally independently of either, and at no 
stage of his work is he concerned with the metallurgical side of 
the business, except so far as he is necessarily the sole judge of the 
fit temperature which the metal should possess for properly filling 
the mould which he has prepared, the proper moment for pouring, 
the adequate ventilation of his mould, and its proper heating 
before casting to prevent undue chilling. 

No amount of theorising as regards foundry practice or metal- 
lurgical considerations will make a workman a good moulder. It 
is only by intimate practical manual work and acquaintance with 
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ails and materials of the trade, that the efficient founder is 
sroduced. Noamount of metallurgical knowledge will avail bim 
either in learning or practising his trade. The varying qualities 
of pig iron are nothing to him, and all that he is concerned with 
metallurgically and theoretically is the a quality of the molten 
metal for which he has fashioned the mould, and there only so far 
as he knows by practice, by instinct, and by directions received, 
that the particular article that is to be cast in his mould requires 
to be of metal suitable for its own particular kind and destination, 
and that is adequately provided fer by the practice of the shop, 
and the practical knowledge of the cupola man, who, in his turn, 
js not concerned with the theory of metallurgy, but simply and 
to a very slight degree only, with the practical metallurgy of 
metal mixtures and melting. : or 

All the detail steps of the ideal training of the moulder and 
founder, as enunciated by Mr. Penny, are in fact practised, and 
always have been, in the ordinary routine of shop training and 
shop working. ; s : 

The moulder and founder is essentially a man of practice, and 
his training must necessarily be of that kind and no other. He 
asses, as core-boy, apprentice, dresser, assistant, and journeyman 
moulder, through every stage essential to his equipment as a 
practical and theoretical craftsman, 

No amount of theory, if, indeed, any theory can be applied to 
such details, will produce a practical man or boy in respect of the 
proper mixture and consistency of cores, the disposition of core- 
irons, the parting of patterns, the “ blacking” and “ sleeking ” of 
moulds, the dampness and consistency of sand or loam, the venting 
of cores and moulds, the ‘* knocking out” of castings, the winding 
of straw core-centres, or the building up of large floor moulds. 
What room is there for theory of any kind in the practical life 
and manual skill of a moulder ¢ 

No amount of metallurgical knowledge, theoretical or practical, 
will ever impart to his hands the technical skill by which alone 
his work is produced. By imagining vain things and applying 
yaried metallurgical theories to his handicraft the moulder is 
likely to turn out more ‘‘ wasters” than he will do in the ordinary 
sane routine of rule-of-thumb—7¢.¢., practical-.working. 

| would advise Mr. Penny to let the craft of metal founding look 
after itself on the practical and supremely efficient lines of teaching 
and working which it has for generations thriven and developed on. 

Every man to his trade-the cobbler to his last, the blast 


the det 


Mr. Aspinall’s letter will, 1am sure, leave many of your readers, 
as it does me, in the position of Oliver Twist, who asked for more. 
As the matter stands, he suggests that liquefaction in the perform- 
ance of work does not take place. If this is so it becomes more 
difficult than ever to account for the missing quantity. 


July 14th. 8. W. 





RESISTANCE OF AIR, 


Srr,—-It would indeed be remarkable if the results of the 
authorities quoted by Lieut. Gheury in his last letter agreed 
among themselves. Mannesmann experimented with a circular 
and Hutton with a rectangular—8in. by 4in.—plate. Renard and 
Duchmen made no experiments on inclined plates, but based their 
formul on the results of Hutton, Vince, and Thibault. I am not 
acquainted with Weissbach’s experiments, but from the result 
quoted by Lieut. Gheury I should imagine the shape used was 
very different to a square, which was that mentioned in my letter. 

If the actual experiments of Langley are studied it will be seen 
there is little, if any, difference between his results and those of 
Dines’ for square plates. Langley made no experiments at 35 deg., 
but in his ‘‘component pressure recorder ” found the “‘ soaring ” 
velocities at angles of 3, 5, 10, 15, 20, 30, and 45 deg. These 
velocities he plotted as ordinates with angles of inclination as 
abscissie, and passed a fair curve through as many spots as possible. 
This curve is shown below. From it he found the pressure at 
intermediate angles. 

I think Lieut. Gheury will agree with me that in the light of 
later experiments —Dines’ and Kiffel’s—-the curve between 30 deg. 
and 45 deg. should not be a fair one. The result, however, of 
Langley’s ‘“‘ fair curve” was that at 30 deg. he adopted 10m. as 
the ‘‘soaring velocity” instead of 9.3 the experimental mean 
velocity for all 12in. square plates, and at 35 deg. 9 9 m. in place of 
8.7 or 8.8 found by continuing the curve as dotted. 

» 


Corrected thus, Langley’s results for 8 agree very well with 
90 
Dines’, and when it is remembered that the former used a higher 
value of K for Py than Dines the absolute values up to 35 deg. and 
at 45 deg. are the same for the two authorities. 
The curves of normal pressure for square plates in air —Dines 

and in water -Beaufoy—are given in THe ENGINEER of April 15th, 
1904, and Lieut. Gheury will see they are exactly similar. Dines’ 





furnaceman to his raw materials and bis raw products, the cupola- 
man to his mixtures and molten products, the moulder to his sand 
and loam and boxes, and the final finished casting. 

These need no theory, for the work of each is practical and not 
theoretical ; and | am firmly of opinion, from observation and 
from practical knowledge and experience of foundry and other | 
engineering matters, that the more you stuff the brain of a lad or | 
of a journeyman with ‘‘theory” and *‘ knowledge,” whether | 
appertaining to his craft specially, or of that omniscient scope | 
which is the futile product of the Board School, the more you | 
interfere with the cunning, hereditary or acquired, of his facile | 
bands, and the more you interfere with and retard the develop- | 
ment of his mental intelligence as applied to the direction of his | 
manual skill; and I am quite certain that the majority of works 
managers and other practical men concerned in the direction of | 
works and the control of workmen will agree with me rather than | 
with Mr. Penny. | 
London, July 6th. F.A.L. |} 





CYLINDER CONDENSATION 


Sin, S. W.” asks for an explanation of the leakage of piston | 
and double-beat valves. The leakage past piston valves seems to 
depend largely upon the clearance between the valve and the liner. 
It is known that well-fitted spring rings will reduce the leakage, 
as is well shown by Captain Sankey’s experiments, the results of | 
which were given by him in the discussion on Professor Capper'’s | 
paper read before the Institute of Mechanical Engineers, 1905. | 
Even these experiments do no more than indicate what is likely to 
happen during the running of an engine piston valve. In a 
previous communication I referred to the manner in which a 
poppet or double-beat valve might leak even if there was 
apparently a perfect tit. As I then pointed out, a certain amount 
of moisture will be deposited on the valve and its seat, and this 
moisture will, more or less effectively, prevent the valve coming } 
on to its seat until some time after cut-off is supposed to have 
taken place, and it is possible that such moisture may prevent the 
valve from seating at aJl unless it is allowed to impinge heavily and 
without rebounding. It should also be borne in mind that the 
valve and the metal in the neighbourhood of the valve seat is 
subject to the cyclic changes of temperature in much the same | 
manner as the cylinder walls, and this may tosome extent influence 
the valve fit. I am strongly of the opinion that the usual arrange- 
ment of the dashpot with double-beat valves is a prevalent source 
of valve leakage, especially when the dashpot is set too keenly in 
action. With our present lack of knowledge both as regardsinitial 
condensation and valve leakage, I hardly think it would be worth 
while to try to reconcile either of these with variations of missing 
quantity in compound or triple-expansion engines; the actual 
results are too contradictory. There is at least one circumstance, 
however, which strongly points to Jarge valve leakages. In many 
cases, especially with large engines, the decrease in the missing 
quantity from cut-off to release is greater without steam jackets | 
than when all the steam jackets are used, even where there is a | 
large missing quantity at the high-pressure cylinder release ; | 
whereas the hot steam jackets ought to be the most effective if the 
missing quantity at cut-off is due almost entirely to initial con- 
densation. 

In a previous letter | asked Mr. Booth to demonstrate how his 
theory would account for the whole of the usual missing quantities, 
but he has not done so. Is it necessary to point out that dog- | 
matic statements without experimental evidence or without proof 
is no evidence at all? The whole gist of Mr. Booth’s remarks | 
seems to be summed up in his statement that ‘‘ steam will condense 
instantly on metal surfaces colder than itself, but it will speedily 
raise such surfaces to its own temperature.” Personally | have 
only just the faintest idea as to what particular significance Mr. 
Booth attaches to the words ‘‘instantly ” and ‘‘ speedily.” Might 
1 point out to him that the inner wall surface of an engine cylinder 
could only acquire the same temperature as the condensing steam 
if the rate of condensation was infinitely great. There is not the 
slightest evidence of an infinite rate of condensation. However, | 
to give Mr. Booth the full benefit of his own statement, will he 
show how it would account for the whole of the usual missing 
quantity? In making any calculations he should be careful to 
note that the average temperature of the cylinder wall is usually 
much higher than the time mean cylinder stem temperature. 

Glasgow, July 14th. R. Royps. 





Str,—I feel sure that nothing I could add to my last letter 
would convince Mr. Royds tbat I am not mistaken. I suggest | 
that he should try the experiment for himself; it is very easily | 
done with a single-cylinder, or, at all events, non-compound port- 
able engine. A simple brake is provided by resting a plank on 
one of the road biel, one end of the plank bearing on the fly- 
wheel rim, and the others pressed down by aman. But he can 
satisfy himself if he will run the engine very slowly with the 
smoke-box door open and watch the exhaust nozzle. 

Sometimes when steam is turned to start a train, before the engine 
moves, the slide valves which have been off their seats will leak, and 
the steam can be heard “ breathing” in the smoke-box ; but the 
moment the engine moves the valves become tight. 1 cannot 
bring myself to believe with Mr. Royds that any engine in good 
condition will lose 20 to 30 per cent. of all the steam by leakage 
past faces scraped to a dead fit, and forced together with a pres- 
sure of 6 or 8 tons. It seems to me to be a delusion. Mr. Royds 
ought to examine the evidence with an open mind ; if he does he 
will, I venture to think, agree with me. 





| Gheury has, I think, started at the wrong end. 
| mass, is substituted for p in the left-hand side of the original 
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| experiments are confirmed by Langley, and Beaufoy’s have been 


confirmed by Mr. R. E. Froude. I have little doubt, Sir, that if 


| the results of experiments for other shapes of planes moving in 


water were available they would agree just as closely with thuse 
made on similarly shaped planes in air. 

I regret I cannot state the actual mass of the plates for which I 
gave the approximate virtual masses moving in water. Beaufoy 
states they were iron plates, but omits the thickness. I imagine 
they would be less than lin. thick, but they might have been 
more. 

In placing the effect of virtual mass on its proper basis, Lieut. 
If p!, the virtual 


equation of motion, R becomes equal tof +p —pl+plta. For 
the particular experiment taken by Lieut. Gcheury an increase of 
1.2 per cent. on p involves a diminution of R of 7 per cent. 

If virtual mass is taken into account the effect is to decrease K, 
and the decrease will be greater as the area increases. This | 
believe, rather than increase in the area, accounts for the differ- 
ence between the value of K for large and small plates. What the 
quantitative effect is | am not in a position to state. 

I must apologise, Sir, for taking up so much of your valuable 
space. I would, however, before concluding, like to call the 
attention of your reviewer of Mr. Lanchester’s book on ‘“ Aéro- 
dynamics” to the agreement indicated above between Dines’ and 
Langley’s experiments. In his review he expressed regret that 
Dines’ experiments had not been confirmed. A. W. JOHNS. 

Balham, 8.W., July 9th. 





EXPERIMENTAL TANKS. 


Sir,—The article in your current issue, entitled ‘‘ Experimental 


| Tanks,” indicates that the source from which you obtained your 


information was not fully informed, and I fear the article is likely 
to convey a wrong impression to your readers. Will you, -there- 
fore, permit me to say that 1 am now engaged in the construction 
of an entire experimental tank plant for the Imperial Japanese 
navy, and that your reference to me as ‘‘a London firm, which was 
responsible for portions of the apparatus of one of the existing 
tanks” is an error of fact. 

I might add also in connection with the tank at the Royal 
Italian Arsenal, Spezia, I constructed and installed the entire 
plant, excepting only the dynamometer and two small current 
meters, and for the Imperial Russian tank, St. Petersburg, the 
model shaping machine, sectional paper ruling machine and hauling 
gear—with the Froude governor, &c.—for wire rope traction. In 
addition to these, which are specifically mentioned by you, I 
undertook the construction and installation of the model shaping 
machine, resistance dynamometer and screw-propeller apparatus 
for the experimental tank of the Norddeutscher Lloyd Company, 
at Bremerhaven, who themselves built the steel rolling platform 
and electrical equipment. Six years later, in 1905, an order was 
placed by the French Ministry of Marine for an entire plant, com- 
prising the model shaping machine, dynamometer, screw-propeller 
apparatus, sectional paper ruling machine, rolling platform and 
electrical equipment, the Thames Ironworks, Shipbuilding and 
Engineering Company, Limited, of Canning Town, E., being the 
sub-contractors in respect of the last two items. The Paris tank 


has the distinction of being the largest in Europe. The present 





contract with the Imperial Japanese navy is for a complete plan 
comprising the same sections as the French, the sub-contractor 
again being the above-mentioned firm. 
Rosert W. Munro, F.R. Met. Soc. 
South Tottenham, July 15th. 





THE TRANSPORT OF FERRO-SILICON. 


Sir,—In your number of 3rd July you published a highly interest- 
ing article on the transport by rail and sea of ferro-silicon and the 
recommendation made by the Swedish Committee to preven 
accidents of all kinds. 

I would beg leave to mention a case which happened here, and 
led to recommendations very similar to those mentioned in that 
article. 

A certain amount of ferro-silicon was being transported from 
rail to ship accompanied by workmen, and stowed in the hold, 
when suddenly two of the men were taken ill and had to be 
transported to the hospital. The case was referred to the director 
of the Museo Commerciale, Prof. Merpurgo, who subjected the 
ferro-silicon to an analysis which showed phosphorus and carburet 
of lime. It was not analysed for hydrogen. 

The recommendations were that the shipping company should 
require from the shipper a declaration stating that the ferro-silicon 
contained neither carburet of lime nor phosphorus, in which case 
it might be loaded in well ventilated holds, and in case such a 
declaration, backed by a certificate, should not be forthcoming the 
consignment was to be refused. 

It would be advisable to keep an exact record of all the 
different cases of explosions and poisonings and fire caused by 
dangerous articles loaded on board ship, so that an exact list of 
such articles might be made out and the preventive measures and 
shipping conditions might be fixed and adopted by all the 
mercantile navies. 

I profit by the occasion to say that THE ENGINEER is continually 
asked for in our reading-room, and to thank youin Mr. Morpurgo’s 
name for your kindness in sending it so regularly. 

p.p. CAUTLIN. 

Trieste, Museo Commerciale, 


July 9th. 





THE HISTORY OF THE SUPERHEATER. 

S1r,—I should be obliged if some of your readers would inform 
me whether it is correct that locomotive superheaters have been 
used in England for more than seventy years, and that the double- 
looped U-tube superheater was really introduced by Richard 
Trevithick, the originator of the first railway engine. If this is so, 
can they give me any tabulated list of fuel economies realised by 
means of this type of superheater by the different railway 
companies that have used it ! 

Pro PIELOCK, 


July 4th, EBERHARDT. 





TANK ENGINES ON CURVES. 

Str,—If your correspondent ‘‘ Loco.” puts “ blind ” tires—that 
is, without flanges—on the middle wheels of his engine, he can get 
round any curve the versed sine of which, for the total wheel base, 
does not exceed about 4in. with a tire 6in. wide, so that the 
middle wheels may not drop off on the inside of the curve. 

Llangollen, July 15th. 








Roya Society or Arts.—At their meeting on Monday, the 
6th inst., the Council of tha Royal Society of Arts elected Sir 
William H. White, K.C.B., as chairman of the Council for the 
ensuing year. 


THE ScotcH RaILways, as the outcome of a recent legal 
decision, will shortly enforce a scale of charges for demurrage. 
The scale is likely to be 1s. 6d. per day per wagon, and 6d. per 
day for siding rent. First-class season ticket-holders, who hitherto 
could hand back ‘‘seasons” for two months and take out a coast 
season, have had the privilege withdrawn. 

THE INSTITUTION OF CIVIL ENGINEERS: NEWCASTLE-UPON- 
TYNE ASSOCIATION OF STUDENTS.—At the invitation of Mr. 
Charles A. Harrison, M. Inst. C.E., chief engineer to the North- 
Eastern Raiiway, a visit will be made on Wednesday, 29th July, 
to the new bridge which is being built by the North-Eastern Rail- 
way Company over the river Wear between Millfield and South- 
wick. The works, which will cost on completion about £400,000, 
are at present in a very interesting state. The centre span of the 
bridge, which is being erected by cantilevering out from the 
piers, is under construction, and the temporary steel towers and 
suspension ties, employed by the contractors, Messrs. Sir William 
Arrol and Co., Limited, Glasgow, to support the main girders, 
may be inspected. Members leave Newcastle Central at 1.55 p.m. 
We are requested to point out that there is an error in the notice 
printed in the by-laws respecting the entrance examinations for 
the admission of students of the Institution of Civil Engineers. 
These examinations can only be held in Newcastle-on-Tyne once 
a year, that is, in February, providing that there be not less than 
six candidates at each sitting. 

THE First RussIAN FLYING MACHINE. — On the 16th June the con- 
struction was commenced of the first Russian flying machine, which 
is to operate without any gas balloon and which, if credence may 
be given to the accounts published, is to possess vast improvements 
on previous machines. The inventor is a young professor named 
Tatarinow. The machine is being built in the Gatschine Airship 
Park, which is situated in an isolated spot and carefully guarded. 
The vessel is designed to rise vertically from the ground without 
any horizontal motion. The motors are to be driven by liquid air. 
The weight of the machine is to be four tons. It is designed to 
carry eighteen tons and to fly at an average speed of 100 kiloms. 
per hour. The ascent and propulsion of the machine is to be 
effected by thirty-two motors, which will be arranged in eight 
groups. This machine is to distinguish itself from all others above 
all by its capability of remaining stationary in the air and rising 
without horizontal motion. Tatarinow’s invention is intended for 
Russia only. Its construction is being kept strictly secret and 
subsidised by the State. 

THE ZEPPELIN AIRSHIP.—The Zeppelin airship has unfor- 
tunately come to zrief at the cutset of the important trial 
that was to decide its purchase by the Government. The 
tremendous cigar-shaped balloon or carrying vessel of the airship 
is a sixteen-sided prism 136 m. long, and 13 m. in diameter. It is 
divided into seventeen separate compartments, each of which 
contains a gas cell consisting of cotton cloth impregnated with 
rubber. The two end compartments are in the shape of an 
ellipsoid. Suspended from the carrying vessel by rigid rods are 
two cars, each 8 m. long and 2 m. wide. A covered gangway con- 
taining a work-room connects the two cars, and makes it possible 
for the crew to change places. On this gangway there is a carriage 
which can be moved to and fro. Either end of the ship can be 
lowered or raised by pushing this carriage towards or away from 
it. Each of the two cars contains a Daimler benzine engine of 
120 horse-power, and all the necessary instruments, such as com- 
passes, barometers, thermometers, Xc., and the apparatus for con- 
trolling the rudders. Each engine drives two screws 2-2 m. in 
diameter, which are arranged at either side of the carrying vessel. 
The whole ship weighs 15,000 kilos. The German Government 
have, in spite of the arguments advanced against Zeppelin’s air- 
ship in military quarters, set aside certain sums which are to be 
expended for the purchase of vessels of this class as soon as it has 
been proven that they are capable of travelling long voyages 
and can be brought to a stop with safety on dry land. Graf 








Zeppelin has been obliged by the collision of the balloon with its 
shed to postpone further trials for some time, 
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OTTAWA-TROLD COLLISION. 


WHAT might have been a very serious accident was 
narrowly averted on the early morning of May 11th, when 
the steamship Ottawa and the collier steamship Trold came 
into collision on the Atlantic West Coast near Newfoundland. 
The vessels were proceeding slowly in very thick weather, and 
met bow on, each receiving somewhat serious damage. We 
reproduce photographs of both vessels, showing in a general 
way the damage done to each of them. The Trold struck her 


WIDENING OPERATIONS, NORTH BRITISH 
RAILWAY. 

THE North British Railway Company is now engaged upon 
the widening of its main lines between Piershill Junction and 
Niddrie North Junction, a distance of 2 miles 41 chains. From 
Piershill Junction to Portobello Station the widening consists 
of two additional passenger lines on the north side of the 
existing double lines, the new lines to be used as the up and 
down slow lines, and the present lines as the up and down 

fast lines. From Portobello 
Station to Portobello East Junc- 





THE S.S. OTTAWA AFTER THE COLLISION 


bow a glancing blow against the side of the other ship, and 
left a part of her stem embedded in the framework of the 
Oitawa, The latter vessel was more seriously injured, her 
plating being torn from the deck to the water-line for over 
50ft. in length. Fortunately, there was only one fatality. 
The weatber being calm, the Ottawa returned slowly to Mon- 
treal, which port she had left on the 9th May, with 100 
passengers and a full cargo. Having transferred these at 
Montreal, she went to the nearest dry dock to undergo such 
temporary repairs as would enable her to steam to England, 
where more permanent work on her could be carried out. 
The value of the damage to the Ottawa‘is said: tos{be in the 
neighbourhood of £15,000. 

From the inquiry held by the Canadian Admiralty Court 








THE S.S. TROLD AFTER THE COLLISION 


it would appear that the two vessels were not actually 
stopped, but were proceeding in opposite directions at a speed 
of about a knot, and all the proper officers were on watch. 

The steamship Ottawa was formerly one of the crack boats 
of the White Star Line, being then known as the Germanic. 
She was built in 1875 at Belfast, and was then accounted the 
last word in naval architecture. She is 468ft. in length, of 
5000 tons, and engined for 17 knots. She held in her 
time several Transatlantic records. 

The Trold is a first-class collier and cargo steamer. She is 
325ft. over all, 47ft. beam, and 35ft.in height. Built in 
England, she was launched in 1898. At the time of the 
accident she carried a full cargo of coal. 








INSTITUTE OF MARINE ENGINEERS.—Saturday, July 18th. Visit 
to the Franco-British Exhibition. Members may view the Exhibi- 
tion individually during the day, meeting in the Congress Hall 
at 7 p.m., when a paper will be read by Mr. W. P. Durtnall, 
member, on ‘‘The Generation and Electrical Transmission of 
Power for Main Propulsion and Speed Regulation.” 


| locomotive, carriage, and wagon superintendent. 


tion the lines change, the up fast 
line being on the north side of the 
up slow line, and the down fast 
line on the south side of the 
down slow line, the change being 
necessary in order to obviate any 
alterations at Portobello passenger 
station. 
tion—the junction of the Berwick 
and Carlisle routes—the fast and 


and down line working. From 
Portobello East Junction to 
Niddrie North Junction, on the 
Carlisle line, a distance of 58 
chains, the widening consists of a 





Portobello goods yard. Between 


Piershill Junction and Portobello | 


Station for a distance of half a 
mile a new down goods loop is to 
be laid, in addition to the present 
up goods loop, Concurrently with 
these widening works, the Porto- 
bello yard will be remodelled and 


a new goods yard provided. To | 


the west of Portobello Station, 
on the south side of the line, 
the North british Railway Com- 
pany has acquired land for a 
new carriage marshalling yard, 
and this work is expected to be 
put in hand at an early date. The 
structural work incidental to the 
widening operations is of the 
ordinary type, comprising one 
bridge under and two bridges over 
the public streets, and calls for no 
special mention. These works, 
which were commenced in April 
last, and are expected to be completed within a year from 
date, are being carried out by Messrs. Hugh Symington 
and Sons, contractors, Glasgow, to the designs, and under the 
supervision, of Mr. James Bell, engineer-in-chief of the 
North British Railway, Edinburgh. 


NEW CALEDONIAN RAILWAY BRAKE VANS. 


THE Caledonian Railway has recently constructed some 
new corridor bogie passenger brake vans which, in addition to 
having a gangway at either end, are 2ft. longer and 6in. 


wider than any previously used on this line. The length of 
body is 50ft., the height from floor to ceiling 7ft. 94in., and 
the width 9ft. The under-frame is of composite construction. 
The side soles, headstocks, bogie and centre cross bearers are 


At Portobello Kast Junc- | 


slow lines converge to single up | 


——————— 


DOCKYARD NOTES. 


THE United States cruiser California carries 45 Calibre 
8in. guns instead of 40 calibre, as do the rest of tho 
class. It is reported that all the others are to be re-armed in 
the same way. The weak armament of these ships was ono 
of the features of the attack in the recent agitation about the 
American fleet. 


THE German battleship Ersatz Sachsen has been launched 
and named Westphalen, ‘ 


MANY deductions having recently been drawn from the 
result of the Italian experiment of the Morosini firing all her 
big guns and shaking herself to pieces thereby, it is interest. 
ing to note that, according to one report, no such experiment 
ever took place. The report goes on to say that the sad 
results to the Morosini were what some admiral said would 
happen if she did fire all her big guns together. We, indeed 
| live to learn nowadays. ; 





THE French battleships of the Danton class are not 
| apparently very advanced, as contracts for their boilers have 
only just been issued. Belleville boilers have been ordered 
for three of the ships—Danton, Mirabeau and Voltaire: and 
Niclausse boilers for the other three—Vergniaud, Diderot 
| and Condorcet. 


new down goods loop in order to | 
facilitate the working into the | 


APPARENTLY even Labour M.P.’s are not all in accord 
| about naval matters. On Monday last Mr. Jenkins demanded 
work for Royal dockyards instead of private yards. He had 
barely succeeded in proving the excellence of this suggestion, 
when Mr. Maddison proved with equal lucidity that for the 
benefit of ‘‘ labour’’ the bulk of work ought to go to private 
yards. 


THE CLYDE MEASURED MILE. 


THE ‘‘ measured mile’’ at Skelmorlie has of late been 
much requisitioned for the speed trials of important vessels 
notable for high speed, and the interest in this connection is 
bound to be heightened in the course of the next few days, 
when the destroyer Swift, which has been built by Cammell, 
Laird and Co., Limited, Birkenhead, for the British Govern- 
ment, starts to test her powers of steaming at the extra- 
ordinary speed of from 36 to 38 knots. Amongst the vessels 
recently put through their paces were the new P. and 0. 
7000-ton liner Salsette, built by Messrs. Caird and Co., 
Greenock, which attained the satisfactory speed of 19} knots 
as the mean of several runs. Another interesting vessel tried 
was the new paddle steamer Bournemouth Queen, built by 
the Ailsa Shipbuilding Company, Troon, and engined by 
Messrs. Hutson and Corbet, Glasgow, for the Southampton, 
Isle of Wight, and South of England Royal Mail Steam 
Packet Company, Limited. This vessel is 200ft. long, 24ft. 
moulded breadth—28ft. 6in. over sponsons—and attained on 
the trials a speed of 154 knots, a result which is understood 
to be considerably better than was stipulated for by the con- 
tract. Still more notable is the performance of the turbine 
steamer Ben-my-Chree, built and engined by Messrs. Vickers 
Sons, and Maxim, Barrow, for the Isle of Man service. The 
vessel made a number of runs on the mile on the 7th inst., 
the result of which went to show that she was well capable of 
maintaining the designed service speed of 24 knots. On the 
11th inst. she was subjected to a speed test of six hours’ 
duration, and for about half this trial period she maintained 
a speed of 26.83 knots, while the average speed over the whol 
period was 25.23 knots. The experimental 36-knot destroyer 
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NEW TYPE OF BRAKE VAN, CALEDONIAN RAILWAY 


of channel section steel, 9in. by 3$in. by 3gin. by din., the 


Swift, which will shortly begin her official performances on 


intermediate cross bearers being of angle section, 3in. by 3in. |, the mile, is a much bigger and more powerful boat than the 


The cross bearer to which the dynamo is attached 


by gin. 
The 


has its lower member of 44in. by 24in. by gin. section. 


longitudinals and diagonals at the headstock are of oak. The | 
cross section of the body, as well as the side elevation both as | 


regards panelling and painting, are similar to that of the com- 
pany’s 65ft. ‘‘Grampian’’ corridor coaches, which this new 
class of van will match and work along with when required. 


The floor, for a distance of 20ft. from each end, slopes to- | 


ward the longitudinal centre, along which is a 2in. by lin. | 
| putting high-speed craft through their paces, it is rumoured 
| that a movement is afoot for laying off a new measured dis- 


gutter communicating with three drain pipes. There are 
four double luggage doors on either side, and a centre guard’s 
door opening inwards. In the guard’s enclosure, which is 


partitioned with a glazed screen, are two side seats, under | 
| expectedly in these days of 26-knot Indomitables and Inflex- 


which are placed storage heaters and a locker for valuables. 

The electric light for night illumination is supplied by an 

axle-driven dynamo and accumulators, there being six double | 
roof lights, two guard’s lights, and two side lights. The | 
internal fittings include electric bells, cycle racks and straps, 

and ‘‘Havock’’ ventilators. The Westinghouse, vacuum, | 
and hand brakes are available. The four-wheeled bogie | 
frames are of pressed steel. The wheels are 3ft. Yin. dia- | 
meter, and have steel centres. The journals are 9fin. by 4in. | 
The axle-box bushes are of gun-metal, lined with white-metal. | 
The wheel base of the bogies is 8ft., and of the van 42ft. 6in. | 
The tare of the van is 244 tons. These vans, of which six | 


| are now in traffic, have been built at the company’s work- 


shops, St. Rollox, to the designs of Mr. J. T. McIntosh, | 


Cossack, which, so far, has been the only one of the 33-knot 
vessels seen on the Clyde. Her displacement is about 180C 
tons, and the horse-power of her turbine propelling machinery 
is nearly 30,000. She burns oil fuel exclusively. Whether 
the vessel will maintain the designed speed of 36 knots under 
severe Admiralty conditions remains to be seen, but a happy 
augury is that on a preliminary trial in the Mersey on the 
8th inst. she did no less than 38 knots. In connection with 
the increasing use of the Skelmorlie measured distance for 


tance, further down the firth, in the vicinity of Ashcraig or 
Authengarth. Such a change would certainly not come un- 


ibles, not to mention 34-knot Cossacks and 38-knot Swifts ; 
for although serious accidents have been happily rare—one 
such taking place last year, when the steamer Campbelton 
was damaged—it has often been somewhat trying to the 
nerves of shipbuilders to manwuvre high-speed vessels in the 
very heart of the river steamer traffic from Wemyss Bay Pier. 








THR INSTITUTION OF CrvIL ENGINEERS: ASSOCIATION OF YORK- 
SHIRE STUDENTS.—On Thursday, July 23rd, by permission of Mr. 
C. G. Henzell, M. Inst. C.E., a visit will be paid to the Headingley 
filter beds, belonging to the Leeds Corporation, The party will 


| assemble at the works at 2.30, 
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MR, G. F. G. DES VIGNES, 
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A TREBLE PLUNGER HYDRAULIC PUMP. 


A COMPACT treble plunger hydraulic pump designed by Mr. 
G. F.G. Des Vignes to the instructions of Mr. J. Gurdon L. 
Stephenson has just been completed at the West London Engi- 
neering Works, Gunnersbury. It will be seen from the accom- 
panying engraving that the pump differs in several respects from 
the usual standard pattern of treble plunger pumps. The 
pumps are made of special high-tension gun-metal with phos- 
phor bronze valves, which have renewable seatings. The upper 
part of the plungers form the crosshead and guide, as shown 
in the engraving. Care has been taken to make the various 
parts substantial in construction, yet simple in design. The 
crank shaft is made entirely from the solid, and is accurately 
turned to gauge. In order that the force of the water passing 
shall give a turning movement to the valves, thus preventing 
them from seating in the same place at every revolution, the 
wings of the valves have been designed slightly out of line 
with the axis of the valve. The frame is made of cast iron, 
and carries the top tearings and also the crank disc bearings 
for the steam engine. This frame is bolted to a cast iron 
foundation, of box section, which is ribbed underneath to 
take up the pressure from the pumps. 

The pump is driven by a high-speed steam engine through 
ordinary gearing, except that the teeth of the spur wheel are 
cut internally, because more teeth of the pinion are thus 
engaged than when the teeth are external. In consequence 
the life of the gears isincreased. There are 22 teeth on the 
pinion and 90 on the spur wheel, which gives a reduction of 
approximately 4 to 1. The circumferential pitch is 1}, and 
the teeth have ample surface, being 44in. wide. The engine 
has one cylinder Sin. diameter by 6in. stroke, and the speed 
can be varied from 400 to 40 revolutions per minute. Thus 
at the normal speed of running the pumps make 100 revolu- 
tions per minute. 











THE AMERICAN NAVY. 
(Concluded from page 49. ) 


Wer conclude to-day our reprint of Admiral Evans’ 

remarks on the United States Navy :— 
TORPEDO DEFENCE (43 to 46, inclusive). 

40. The torpedo defence of all ships in our service is inadequate. 
This matter has recently been made the subject of an exhaustive 
report by the Board to which Naval Constructor Robinson refers, 
but I have not seen that report, and therefore cannot pass judg- 
ment upon his references made herein to its contents. Except for 
the suggestions already made relative to the best location of certain 


guns of the torpedo-defence battery, and for the statement that | 


the searchlights are at present not effectively located, I refrain 
from further remark. 
PROPELLING MACHINERY (47). 

41. While believing that the adoption of the turbine machinery 
must soon come, I approve Naval Constructor Robinson’s remarks 
as to the care which must be taken in adopting it not to sacrifice 
tactical and manceuvring qualities that are essential to the proper 
— of ships, not only as a single vessel, but as a unit in a 

eet, 
IN-TURNING SCREWS (48). 
42. No words that can here be recorded can add to my already 


often expressed opinion as to the enormity of the error committed 


when ships were built with in-turning screws. 
43. I concur in Naval Constructor Robinson’s recommendations, 
and most strongly urge that this engine be placed behind armour 


or below the protective deck. All that was said under “ Coaling” | 


with réference to the necessity of protecting the hoists and gear 
apply even with increased force to the anchor engines, While the 


wild-cats and shafting must probably remain exposed, it would 
seem practicable to place the engine behind armour and bring the 
power to the wild-cats by shafting. In time of war spare parts 
could be carried to replace those portions of mechanism which 
must necessarily remain exposed. 


STEERING ENGINE (50 to 52, inclusive). 

44. Although in their replies to the queries put to them the com- 
manding officers, as a rule, stated that the steering apparatus is 
satisfactory, it is nevertheless a fact that some minor faults. usually 
in the transmission gear and not in the engine, are the most 
common causes of the exhibition of the breakdown flag in the fleet. 
This has occurred so often that I have called for a special report 
from each commanding officer relative to every such failure aboard 
the ship under his command cccurring between Hampton Roads 
and Magdalena Bay. The statements in these reports will be 
tabulated when received, and I will then make some further state- 
ments and recommendations in regard to this most vital point. 

45. The above facts, combined with the heating of some of the 
after magazines, due to steam pipes in or near such magazines, are 
the worst features of the present design, and Naval Constructor 
Robinson’s remarks are approved. Some steps should be taken to 
overcome both troubles, as unreliability of the transmission gear 
always jeopardises a ship when she is in close waters, and the 
heating of the magazines is a serious menace to the ballistic quali- 
ties and stability of the ammunition. 

WINCHES (53). 

46. Naval Constructor Robinson’s remarks on the lack of the 
power of the winches are correct. Although the winches perhaps 
now do all that it was intended that they should, at the same time 
experience has shown that if the fleet is to be efficient as a fighting 
force they must meet the requirements that Naval Constructor 
Robinson lays down in his report. Nothing short of that will 
answer, if the fleet is to spend no more time in coaling than would 
be desirable in time of war. In the consideration of this ‘vital 
point it must be constantly borne in mind that a fleet coaling is 
not, for the time so occupied, a fleet in being, and that every hour 
that can be cut off from the time taken tocoal is an enormous gain 
in efficiency. This point should be remembered in the design of 
colliers also, 

47, And again I desire to call attention to the necessity for get- 
ting the operating apparatus for the winches behind armour or 
below the protective deck, and for one on parts in time of 
war to replace those that will inevitably shot away, in order 
that the fleet may coal rapidly after action and be at sea again as 
soon, or, if possible, sooner than the enemy. 


FANS FOR VENTILATION (54). 
48. I concur in Naval Constructor Robinson’s remarks. 
DOORS (55). 
49, I concur in Naval Constructor Robinson’s remarks. 


BOAT CRANES (56). 

50. It is noted that out of the sixteen executive officers eleven 
prefer the crane, while five believe it to be a menace in action 
which its convenience and facility of operation in peace does not 
counterbalance. The fact that cranes are ideally adapted to their 
purpose under peace conditions, and the fact that it is at times 
of primary importance to hoist boats quickly, is fully recognised, 
but nevertheless they are such a menace to the ship and to the 
guns and their crews during action that I am of the opinion that 
some other method of hoisting boats is necessary for battle 
efficiency. If, therefore, the choice rested between cranes or 
booms, I should be forced to recommend booms, but 1 am informed 
that the collapsible crane suggested in the accompanying report, 
which combines the desirable features of both systems, has actually 
been designed. This would appear to be satisfactory. 


ICE MACHINES (57). 
51. I concur in Naval Constructor’s remarks. 
PIPING SYSTEMS (58 to 67, inclusive). 


52. I concur in general with Naval Constructor Robinson’s 
| remarks, especially in regard to the importance of having no inter- 
| communication between the fresh and salt-water systems, It has 








always been an ogee an whether the existence of such inter- 


communication a the Connecticut was not the cause of the 
outbreak of a serious epidemic of typhoid fever aboard that vessel 
about a year ago. 

53. In regard to paragraph 63 of Naval Constructor Robinson’s 
reports, relative to magazine floods, I have to state that, in spite of 
the fact that the majority of the ordnance officers of the fleet state 
that the fl_oding arrangements are satisfactory, I am convinced that 
as a quick safety pre :aution—that is, as a precaution which in an 
emergency will act quickly enough to prevent disaster— the design 
itself is unsatisfactory. The ear genera: should be deluged 
rapidly, preferably from an overhead spray of generous capacity, 
wi h a quick-opening valve, as was recommended by Lieutenant- 
Commander Upham, Lieutenant-Commander Fullinwider, and by 
certain other officers of the fleet, and which is referred to in Naval 
Constructor Robinson's report as having been provided in latest 
ships. It is believed that this is a feature in which improvement 
is urgently needed. 


SCUPPERS (68), VENTILATING SYSTEM (69), HEATING SYSTEM (70), 
PLUMBING FIXTURES (71). 
54. I concur in Naval Constructor Robinson’s remarks. 


INTERIOR SUB-DIVISION AND ARRANGEMENT (72 and following). 


55. When discussing the question of assignment of space on board 
a battleship, one general criterion should govern—viz., all features 
of a ship which will be necessary during war, both before and after 
an action, that can be reasonably placed behind armour should be 
so located. As mentioned above, coaling is one such feature, and 
the essentials of coaling, both gear and winches, should, if prac- 
ticable, be protected ; messing is another—the galleys must of 
necessity be above decks, but the pantry should be behind armour ; 
similarly as to the armoury, which should be so located that men . 
could approach from any direction and after receiving rifles return 
to the deck by another route. The important feature of 
economical distribution of space aboardship is also frequently not 
given sufficient attention. 

STOREROOMS (74). 

56. The Connecticut and Virginia classes of ships appear to 
have inadequate storeroom capacity. The paymaster of the Con- 
necticut states that he can carry but one month’s provisions. This 
is believed to be inadequate to war efficiency, as it is believed that 
every ship should be capable, in an emergency, of stowing three 
months’ provisions. 

SHOPS (75). 
57. I concur in Naval Constructor Robinson’s remarks. 
DYNAMO-ROOMS (77). 

58. The importance of electricity in a modern action renders it 
desirable ion prudent to instal two widely separated dynamo- 
rooms even at a somewhat increased expense of installation. | 
approve of the remarks of Naval Constructor Robinson on this 
subject, but invite attention to the importance of absolutely 
guaranteeing to the ship up to the last minute that supply of 
electrical power which is her very life. 

MAGAZINES (78 to 80, inclusive). 

59. In view of the frequency of heating of magazines, which was 
experienced in the fleet when passing through the tropics, | 
recently deemed it advisable to forward for the information of the 
Department, in case of future designs, a considerable number 
of magazine-temperature cards, which explain, in various cases, 
the causes of the high temperatures revorted. It was noted that 
the heating was usually ascribed to near-by steam pipes. Par- 
ticularly was this the case with the steam pipe leading to the 
steering engine-room. It is believed that with greater care 
devoted to this feature the magazines will rarely rise above 
95 deg., and that the temperatures in excess of 90 deg. will be 
experienced only in very hot weather. Therefore it is not 
believed that magazine refrigeration is a necessity. It would be a 
very desirable feature, but it is thought that the accruing advan- 
tages would probably not offset the increased weight and expense 
of operation. . 

STOWAGE OF MAGAZINES. 

60. The present stowage of magazines cannot be regarded as 
altogether satisfactory, for the reasons that :— 

(a) There are large quantites of wood in all magazines and shell- 
rooms. No wood whatever, nor anything else inflammable, should 
be in a magazine, nor, so far as practicable, in immediate contact 
with it. More than one instance is on record of charred wood in 
magazines due to the heat in an adjoining apartment, and while 
danger from this cause is remote, it exists, and such existence 
seems to be entirely unnecessary. It is possible that explosions of 
magazines in action may have been frequently due to fires in the 
immediate adjacent compartments, and hence the presence of 
combustible material in such compartments should be forbidden or 
reduced to a minimum, or else the magazines should be protected 
by double bulkheads. These double bulkheads should invariably 
separate magazines from coal bunkers, and in this case means of 
artificial ventilation should be supplied in the separating compart- 
ment. 

(b) The space is frequently not used to the best advantage. 
When preparing the fleet for the Pacific cruise, one of my first 
thoughts was: ‘‘What amount of ammunition can we carry!” 
This question would, in case of threatened hostilities, come all the 
more prominently to the front. On requesting estimates, | found 
the widest divergence to exist, even among the ships of the same 
class, but in nearly every case the replies stated that considerably 
more ammunition than the habitual allowance could be carried by 
certain minor changes in stowage or arrangement. In view of the 
fact that ectra ammunition was not available, the subject was not 
carried further, but as this is a question, and one of wuch 
importance, which will come up again at the first prospect of war 
—for the present normal allowance for the ships of the fleet is 
small—it is a subject which should be taken up for all the ships as 
soon as possible, and each magazine and shell-room arranged to 
hold its greatest capacity of ammunition in an emergency. 


AMMUNITION SUPPLY. 


61. Naval Constructor Robinson only touches upon this subject 
incidentally. It is an important one, and while it is believed that 
in one or two instances ordnance officers have requested a supply 
in excess of the actual demands, it is unquestionable that the ships 
now in commission can only in special cases supply ammunition at 
the various guns as rapidly as it can be fired. This is largely due 
to the increase of the rapidity of fire since the ammunition supply 
systems were designed. It will be noted that the fact does not in 
all cases lie only in the hoist itself, but frequently in the difficulties 
and interference attendant on getting the ammunition to the 
hoist, as is the case aboard the Maine. The ammunition supply 
tests held after each practice give the maximum rate of supply for 
ten minutes under the most favourable circumstances, while the 
report of the target practice each year shows the average rapidity 
of fire under the most favourable circumstances. While 
undoubtedly the rapidity of fire in battle would be materially 
reduced, as compared with that attained on target practice, it 
must be remembered that the targe: practice score is an average 
of all the pointers, and not the maximum uttainable, and also that 
the supply test was made under the best conditions, and that it, 
too, would be reduced in rapidity of action. It would therefore 
seem reasonable to attempt to provide an ammunition supply 
system which, on a short test, would supply ammunition at a rate 
equal to the average shots per minute on the record practice. If 
the Bureau of Ordnance approves the recommendation made by 
Naval Constructor Robinson in paragraph 29 of his report, that 
shell of ordinary type may be stowed in the open, the question of 
ammunition stowage and supply will be greatly simplified, 








fit HNGINHERR 


Soxy 17, 1968 








LAUNCHES AND TRIAL TRIPS. 


SEINE, steam tug ; built by the Rotterdam Dry Dock Company ; 
to the order of the International Tug Company, Rotterdam ; 
dimensions, 130ft. by 23ft. by 13ft. 6in.; engines, triple-expansion, 
ldin., 25in., 4lin. by 30in. stroke ; constructed by the builders ; 
launch, June 18th. 

LEDA, steel screw cargo steamer; built by the Laxevaags En- 
gineering and Shipbuilding Company, Bergen; dimensions, 
239ft. 6in., 35ft., 16ft. 10in ; to carry 1800 tons ; engines, triple- 
expansion, l6in., 25in., 43in. by 30in. stroke, pressure 175 lb.; 
launch, June 18th. 

Wuitpy ABBEY, steel screw steamer ; built by Messrs. W. Gray 
and Co., Limited; to the order of the Hull and Netherlands 
Steamship Company ; dimensions, 265ft. by 33ft. 8in. by 16ft. 3in. ; 
engines, triple-expansion, 25}in., 404in., 67in. by 42in. stroke, 
pressure 1851b.; constructed by the Central Marine Engine 
Works ; trial trip, June 19th. 

DEUX FRERES, steel screw steamer ; built by Wood, Skinner and 
Co., Limited ; to the order of Messrs. Bretel Fereres, of Valognes ; 
engines, triple-expansion, l4in., 23in., 39in. by 27in. stroke, 
pressure 1801b.; constructed by the North-Eastern Marine 
Engineering Company ; trial trip, June 19th. 

SABBIA, steel screw steamer; built by the Clyde Shipbuilding 
and Engineering Company ; to the order of the Navigazione Libera 
Triestink Sociéta in Azioni of Trieste; dimensions, 315ft. by 
46ft. 3in. by 23ft. 4in.; constructed by the builders; launch, 
June 30th. 

BEDOUIN, steel screw steamer ; built by Joseph L. Thompson 
and Sons, Limited ; to the order of the Bedouin Steam Navigation 
Company, Limited ; dimensions, 420ft. by 51ft. 6in. by 29ft. 3in. ; 
engines, triple-expansion, 25}in., 42in., 69in. by 48in. stroke, 
pressure 180 lb.; constructed by George Clark, Limited ; launch, 
July Ist. 

PURELIGHT, steel screw oil tank steamer; built by the Greenock 
and Grangemouth Dockyard Company; to the order of. the Pure 
Oil Company, of New Jersey, U.S.A.; dimensions, 380ft. by 51ft. 
by 30ft.; to carry 7000 tons; constructed by John C. Kincaid and 
Co., Limited ; launch, July Ist. 

WESTERWALD, steel screw steamer; built by Furness, Withy 
and Co., Limited ; to the order of the Hamburg-Amerika Line ; 
dimensions, 400ft. long; engines, triple-expansion, 25}in., 43in., 
72in. by 48in. stroke, pressure 200 lb.; constructed by Richard- 
sons, Westgarth and Co., Limited ; trial trip, July 2nd. 

JULIO DE CASTILHOS, twin-screw tug ; built by Lobnitz and Co.; 
to the order of the Government of Brazil ; launch, July 6th. 

LEEDs CirTy, steel screw steamer ; built by Messrs. Ropner and 
Sons, Limited ; to the order of Messrs. W. R. Smith and Sons, 
Cardiff ; dimensins, 370ft. in length ; to carry 7200 tons; engines, 
triple expansion ; constructed by Messrs. Blair and Co. ; trial trip, 
July 7th. 

MopWENA, motor yacht ; built by John Reid and Co.; to the 
order of Mr. Edgar Thornton, of Ryde, Isle of Wight ; engines, 
petroleum motor; constructed by Gardiner and Co.; trial trip, 
July 11th. 








CATALOGUES. 


THE BrITIsH THOMSON-Hovston CoMPANY, Limited, Rugby. 
Pamphlet No. 209 has reached us from this company, which has 
reference to oil switches. 

G. WILKINSON, Beech Mount, Harrogate.—We have received 
from Mr. Wilkinson some copies of testimonials of his full steam 
temperature live steam heater. 

MERRYWEATHER AND Sons, Limited, 63, Long-acre, W.C.—A 
leaflet has reached us from this company which deals with Merry- 
weather's improved tire-proof curtains. 

THE MASCHINENFABRIK OERLIKON, Oswaldestre House, Norfolk- 
street, Strand.—Some leaflets have been sent to us from this firm 
which deal with electrically-driven cranes suitable for various 
purposes, 

JOHN SPENCER AND Co., Limited, 29, Garlick-hill, near Mansion 
House Station, E.C.—This is a little booklet dealing with steel 
and iron tubes and tube fittings for many purposes, and there 
are many tables giving sizes, prices, &c. 

THE YORKSHIRE PATENT STEAM Wacon Company, Hunslet, 
Leeds.—This catalogue deals with the Yorkshire patented steam 
motor wagons. It contains many illustrations, and the advantages 
claimed for these wagons are clearly set forth. 

THE ELECTRIC AND ORDNANCE ACCESSORIES COMPANY, Limited, 
Stellite Works, Aston, Birmingham.—This is a list which has 
reference to electric fans of several kinds, including desk fans, 
bracket fans, port-hole fans, trunnion fans, and cabin fans. 

THE Auto CO, REcoRDER CoMPANy, Kent-street Works, 
Leicester.—This is a leaflet containing notes on the economical 
combustion of coal and the unity of a CO, recorder. Instructions 
for fixing and working an auto CO, recorder are also given. 
® HoLDsworTH AND Sons, Croft Boiler Works, Bradford.—This 
catalogue illustrates and describes various types of boilers, includ- 
ing high-pressure Lancashire boilers, dish-ended boilers, the 
Cornish boiler, and vertical boilers. Brick hardening chambers 
and tanks are also dealt with. 

WILLIAM Bopy, Salisbury House, London-wall, E.C.—Catalogue 
No. 49 has reached us from this firm. It deals with the Simplex 
water softener, and also contains some interesting matter on the 
question of water softening generally. Many plants of the type 
manufactured by the firm are shown in service. 

DONOVAN AND Co., 12, Berwick-street, Birmingham.—A circular 
to hand from this company deals with electric motor starters. It 
gives particulars and prices of several different types of starters, 
and there is a concise specification pertaining to these goods. 
These starters are made for use on circuits from 100 to 500 volts. 
Field regulating resistances are also dealt with. 

IsAAC J. ABDELA AND MITCHELL, Limited, 55, George-street, 
Manchester, and Brimscombe, Glos.—lIllustrated list of steam 
yachts, launches and motor boats. The craft illustrated in this 
book include galvanised steel light-draught passenger and cargo 
steamers, a jet-propelled steel fire float, triple-expansion steam 
launch, twin-screw river launch, steel tug, stern wheel light- 
draught steamers, and motor boats. 

THE UNDERFEED STOKER ComPANy, Limited, Coventry House, 
‘outh-place, Finsbury, London, E.C.—This catalogue has reference 
to the underfeed stoker, the object of which is to enable smokeless 
and economical combustion of all classes of coal to be obtained on 
both land and sea. The theory and principle of the underfeed 
stoker is clearly explained, and numerous boiler plants are illus- 
trated which are provided with these stokers. 

DAVID ROWELL AND Co., 31 and 33, Queen-street, Westminster. 
—An extensive catalogue has reached us from this firm dealing 
with iron, wire, and other fencing, corrugated iron buildings, wire 
rope suspension bridges, horticultural buildings, &c. The 
catalogue contains numerous illustrations, and prices are given in 
practically every case. We have also received a list which deals 
with the Barrol system of natural ventilation. 

MANSFIELD AND Sons, Limited, Derby-square, James-street, 
Liverpool.—An interesting catalogue dealing with Mansfield’s oil 
ges apparatus has reached us, In the early part views of mansions 





lighted by oil gas are given. The complete plant is then illustrated 
and described. An official report on town lighting with Mansfield’s 
oil gas, electric light and paraffin lamps, is given, Several other 
interesting sections are to be found in this catalogue. 

THE SANITAS ELECTRICAL COMPANY, 61, New Cavendish-street, 
London, W.—This is an extensive catalogue dealing with electro- 
medical apparatus, including spark coils, alternating and con- 
tinuous-current transformers, accumulator charging outfits, elec- 
trolytic interrupters, vacuum tubes of many kinds, high frequency 
transformers and other apparatus, Rontgen ray apparatus, switch- 
boards, are light projectors, electric light baths, batteries, 
electrodes, and numerous other electro-medical appliances. 

J. PARKINSON AND Son, Canal Ironworks, Shipley, Yorks. 
We have received a copy of this firm’s general catalogue for 1908. 
The early pages are devoted to illustrations and a description of 
the firm’s works. The remainder of the catalogue deals with the 
many tools manufactured by the firm, such as vices, lathes, jacks, 
drilling machines, milling machines, chucks, &c. We have also 
received a separate circular dealing with a new vice. 

MUSGRAVE BROTHERS, Crown Point Foundry, 11, East-street, 
Leeds.—A well-bound catalogue of hydraulic machine tools, oil 
mill machinery, and other special machinery has reached us from 
this firm. The machines illustrated and described are far too 
numerous to mention here. Nearly 160 pages are devoted to 
hydraulic machinery of various kinds, and 41 pages to oil mill 
machinery, &c. The catalogue is well indexed and well got up. 

De BEeRGUE AND Co., Limited, Strangeways Ironworks, Man- 
chester.—This firm’s latest catalogue of special tools contains illus- 
trations of a number of machines which have not hitherto been 
illustrated. The contents include particulars of multiple punching 
machines, plaim and automatic ; punching and shearing machines ; 
shearing machines; power riveters, direct acting or combined 
mechanical and hydraulic ; Allen’s pneumatic riveting machines 
and air compressors ; radial arm drilling machines ; rivet making 
machines ; rail lifters; and machine-moulded gearing. The cata- 
logue is nicely produced, and the illustrations are excellent. 

W. F. STANLEY AND Co., Limited, Great Turnstile, Holborn, 
London, W.C.—A new and enlarged catalogue has been received 
from this firm. It is divided into six sections. The first section 
deals with surveying and engineering instruments. Section 2 
has reference to drawing and mathematical instruments, drawing- 
office appliances, calculating rules and machines, apparatus for 
copying plans, and pocket magnifiers, &c. Section 3 treats 
drawing-office stationery and materials, photographic papers, 
photographic copies from tracings, &c. The next section treats 
standard meteorological instruments, while the two last sections 
deal with household thermometers and barometers, field glasses, 
telescopes, sun-dials, hydrometers, spectacles, eye-glasses, &c. 








ContTracts.—The London, Brighton and South Coast Raiiway 
Company has, we understand, just effected a licence for a further 
five engines to be fitted with the Schmidt superheater, making 
ten in all on this line. 

GUNBOATS FOR THE DANUBE.—-Two shallow-draught gunboats 
propelled by internal combustion engines have recently been con- 
structed for the Austro-Hungarian Government by Messrs. Yarrow 
and Co., Limited, of London and Glasgow. The official trials took 
place on June 22nd and 23rd with the following Austro-Hungarian 
officers on board:—Capt. N. von Wawel-Louis, Naval Attaché, 
Lieut. Otto Hoppe, Chief Constructor H. Wagner, and Engineer- 
in-Chief J. Seifridsbergen. These little vessels were ordered by 
the Government for special service on the river Danube. They are 
60ft. long by 9ft. beam. The mean speeds obtained on the official 
trials, each vessel carrying a load of 3 tons, were 22-385 and 
21-919 knots respectively, during an hour's full speed run on the 
Admiralty measured mile on the river Thames. A consumption 
trial was afterwards made to ascertain the radius of action at a 
speed of about 11 knots, and it was found that petrol could be 
carried sufficient for a continuous run of 500 nautical miles. 
These vessels carry a revolving gun tower aft, on which is mounted 
a small gun. A mastand crow’s nest is also fitted soas tofire from an 
elevated position. There is accommodation tor five men. The 
entire machinery space and petrol tank, as well as the gun tower 
and conning tower forward, are protected by ,j;in. chrome steel 
armour plates, proof against the Lee-Metford rifle point blank at 
short range. These two vessels are very similar to that which was 
constructed recently for the British Admiralty, and which 
attained a speed light of over 25 knots. 


YORKSHIRE MINERS’ ASSOCIATION.—The annual demonstration 
of the Yorkshire Miners’ Association was held at Wakefield on the 
6th inst. Forty-one special trains were required to convey the 
miners from a distance. One hundred and eleven branches of the 
Association were represented, and they marched to the meeting- 
place to the accompaniment of about sixty bands. It is estimated 
that from 50,000 to 60,000 persons took part in the procession, and 
the spectators were exceptionally numerous. The speaking took 
place at three platforms, and the meetings were over in less than 
an hour, the members of Parliament having to return to London 
by the afternoon express to take part in the further discussion of 
the Eight Hours Bill. The financial statement recorded that 
during the year the receipts totalled £104,003 5s. 11d., which, with 
the amount of funds at the beginning of the year, £205,695 9s. 10d., 
made a total of £309,609 15s. 9d. The expenditure had been 
£63,521 6s. 9d , leaving at the end of December total funds amount- 
ing to £246,178. The total worth of the Association at the end of 
June this year was about £266,000. Of the resolutions, which 
were two in number, the first was as follows :—‘‘ That this annual 
demonstration of the Yorkshire Miners’ Association rejoices to 
know that out of 97,824 men and boys employed in our mines over 
81,000 are paying members of our Association, and that we have 
secured 60 per cent. through our Conciliation Board Agreement 
on the 1888 rates. We also urge our members to press for an in- 
creased standard and minimum rate upon which the percentages 
shall be calculated, by placing the present percentages on the 1888 
rates, and making this the standard and minimum for the future, 
believing the coal trade in particular and other trades in general 
will not suffer by such an alteration.” 


LAUNCH OF THE RED Star LINER LAPLAND.—The launch of the 
steel screw Red Star liner Lapland took place at the yard of 
Harland and Wolff at Belfast on the 27th June. The Lapland 
will be the largest vessel sailing under the Belgian flag, being 
over 620ft. long by 70ft. beam and 50ft. deep. Her tonnage will 
be about 18,000, and displacement about 30,000. The vessel 
is being built in accordance with the requirements of the British 
Board of Trade and the American and Belgian laws for passenger 
vessels, She is designed to carry a large quantity of cargo and a 
large number of passengers—first, second and third-class. She 
has nine decks ; and is, of course, built on the cellular double-bottom 
principle, the double bottom extending the whole length of the 
ship. The depth of the inner vertical keel is 4ft. 6in. throughout, 
excepting under the engines, where it is increased to 5ft. The 
vessel has ten water-tight bulkheads, being thus divided into eleven 
water-tight compartments. There is also a centre-line bulkhead 
in the cargo holds and ‘tween decks. There are six cargo holds, 
and the bunkers are arranged so that the vessel can be completely 
coaled from either side. The cargo derricks are of the tubular 
type, and the other appliances for working ship and cargo are also 
of the latest pattern. The total number of passengers and crew 
provided for will be nearly 3000. The vessel will have a refrige- 
rating installation for provisions and a complete system of cold 
storage. She will be fitted with the Marconi wireless tele- 
graphy apparatus, and will also have a submarine signallin 
—— The steering engines and gear are of Harland an 

olff’s latest type, while the propelling machinery will consist of 
two sets of quadruple-expansion engines arranged on the 
‘‘ balanced ” principle, 





THE IRON, COAL, AND GENERAL TRADES 
OF -BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


The Iron Trade. 

THERE is little new in the state of the iron trade since the 
quarterly meeting of last week. Business lags in a most deter. 
mined and equally provoking manner, and no one knows what to 
be doing for the t. The drastic step resolved upon by the 
Scotch ironmasters, viz., the damping down of eighteen furnaces 
in one operation, sufficiently shows how bad things are becoming, 
and while the resolution cannot exactly be said to have taken the 
Midland market by surprise, it has unquestionably had consider- 
able influence here. To-day’s(Thursday’s) market in Birmingham, 
if the truth must be told, was about as bad as it could be, and 
under these cir t. busi was largely postponed. 





Pig Iron Selling Prices. 

Prices are still very unsatisfactory, and pig iron con- 
sumers are standing off the market. They make offers of contracts 
at prices which it is impossible for makers or brokers to accept 
without incurring loss. Naturally, therefore, very few sales are 
being made of any size. Makers’ quote :—Forge pig iron: Staf- 
fordshire common, 45s. to 46s,; part-mine, 47s. to 48s.; best all- 
mine, 80s. to 85s,; cold blast, 110s.; Northamptonshire, 44s. to 
46s.; Derbyshire, 46s. to 47s,; North Staffordshire, 49s. to 50s. 


Manufactured Iron Prices. 

The factured irc ters are looking forward to 
long August holidays with mills and forges closed for the first 
week certain. Orders are arriving very slowly, and there is no 
accumulation of business on the books. Prices continue to droop, 
following the drop of 10s. per ton in Staffordshire marked bars of 
rather more than a fortnight ago. Current rates are quoted :— 
Marked bars, £8 ; Earl of Dudley’s brand, £8 12s. 6d.; second 
grade, £7 ; unmarked bars, £6 5s. to £6 7s. 6d.; North Stafford- 
shire bars, £6 10s.; sheets, singles, £7 5s. to £7 7s. 6d.; doubles, 
£7 7s. 6d. to £7 10s.; trebles, £8 to £8 2s. 6d.; galvanised corru- 
gated sheets, f.o.b. Liverpool, £12 10s ; hoop iron, £7 to £7 ds.; 
gas strip, £6 10s. to £6 12s. 6d. 


Steel. 

Steel is unaltered on the week, so far as demand is con- 
cerned, and the rates of raw steel given last week still hold. In 
rolled steel the only change has been an advance of 1s. 3d. per ton 
in girder plates, which are officially quoted at £6 2s, 6d. per 
ton. 





Ironworkers’ Wages. 

The “dispute,” so called, with the ironworkers on the 
wages question seems in a fair way of being amicably and happily 
settled. It will be remembered that the men connected with the 
Iron Trade Wages Board recently gave notice for a reconsideration 
of the basis upon which wages are proclaimed every two months 
after the accountants have ascertained the average selling prices 
from an examination of the masters’ books. Two years ago a 
basis was fixed which, it was understood, would give the Stafford- 
shire and Midland men the same remuneration as the North of 
England ironworkers. In actual operation, however, the scale has 
not come up to the Cleveland wages level by 3d. per ton, and at 
the present time, indeed, the men here are receiving 6d. per ton 
below Cleveland. This week the matter has come before the 
Standing Committee of the Board representing the masters and 
men, and it has been resolved to recommend an increase in the 
premium from 2s. to 2s. 3d. per ton. This decision is in the 
nature of a compromise, since the men would have liked to see the 
premium brought up to 2s. 6d. 


Sewage Disposal at Coventry. 

Coventry is confronted with an unexpected sewage dis- 
posal problem. When the present. sewage disposal scheme was 
completed nine years since, it was intended for a population of 
80,000 after the lapse of thirty years ; but under the motor and 
cycle engineering modern-day development so rapidly has the 
prosperity of Coventry increased that it already numbers between 
91,000 and 92,000. Under these circumstances an early extension 
of the existing sewage scheme is foreshadowed, though at present 
nothing definite has been decided. The extensions will probably 
take the form either of the utilisation of more land, or the laying 
down of additional bacteria beds, 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
MANCHESTER, Wednesday. 


Another Bad Market. 

THERE was a fair attendance wn the Iron ‘Change on 
Tuesday, but business was again as dull as the proverbial ‘‘ ditch 
water.” There were certainly a number of inquiries received for 
pig iron—anything from 50 tons up to 1000 tons—but this did not 

y any means represent the actual reyuirements of consumers. 
They appear stil] determined to play a waiting game, and there is 
certainly a pessimistic feeling abroad. The idleness in warrants 
has brought about a drop in Middlesbrough brands of at least 6d. 
to 9d. per ton, but only very insigniticant quantities are being 
absorbed in this district. Lincolnshire official prices are still 
quoted, but it is possible to buy in second hands at 1s, to 2s, 
lower. Derbyshire is weak, but makers do not seem disposed to 
shade late rates except for quantity. Scotch shows little or no 
change on the week. There is little being done in forge iron. 


Finished Iron and Steel 
Betray great weakness, and makers’ agents make no 
secret of the fact that, except for certain Association makes, they 
are obtaining very low prices. There would appear to be a fair 
influs of foreign stuff, and they are compelled to cut to meet 
competition. 


Other Metals. 
Copper, both raw and manufactured, unchanged ; sheet 
lead, steady ; tin, English ingots are somewhat lower after the 
jump of last week. 


Quotations. 

Pig iron ; Lincolnshire No. 3 foundry, 53s.; Staffordshire, 
52s.; Derbyshire, 52s.; Middlesbrough, open brands, 59s. 7d. to 
59s. 10d. Scotch: Gartsherrie, 61s.; Glengarnock, 59s, 3d. to 
59s. 6d.; Eglinton, 58s, to 5&8. 3d.; Dalmellington, 57s. 6d, to 
57s. 9d., delivered Manchester. West Coast hematite, 58s. 3d. 
to 58s. 9d.; East Coast ditto, 57s. to 57s. 6d., both f.o.t. Scotch, 
delivered Heysham: Gartsherrie, 59s,.; Glengarnock, 57s. 3d. to 
57s. 6d.; Eglinton, 56s. to 56s. 3d.; Dalmellington, 55s. 6d. to 
55s. 9d. Delivered Preston: Gartsherrie, 60s.; Glengarnock, 
58s. 3d. to 58s, 6d. ; Eglinton, 57s. to 57s. 3d. ; Dalmellington, 
56s. 6d. to 56s. 9d. Finished iron: Bars, £6 10s.; hoops, 
£7 12s. 6d.; sheets, £8 5s. Steel: Bars, £6 5s.; Lancashire hoops, 
£7 15s.; Staffordshire ditto, £7 10s.; sheets, £7 17s. 6d.; boiler 
plates, £7 7s. 6d.; plates for tank, girder, and bridge work, £6 5s. 
to £6 7s. 6d.; English billets, £4 10s. to £4 12s. 6d.; foreign ditto, 
£4 2s, 6d. to £4 5s.. Copper: Sheets, £71; tough ingot, £61 10s. ; 
best selected, £61 10s. per ton. Copper tubes, 9d.; brass tubes, 
7d. ; condenser, 8d.; rolled brass, 6d.; brass wire, 6}d.; brass turn- 
ing rods, 6}d.; yellow metal, 64d. per'lb. Sheet lead, £15 5s. to 
£15 15s, per ton, English tin ingots, £130 to £130 10s, per ton, 
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Lancashire Coal Trade. 

There is a quiet spot trade passing in this district, both 
in house and steam coal. The decreased demand is being met. by 
short time working throughout Lancashire, and the consequence 
js that stocks are not accumulating. Quotations of last week are 
unchanged. 


BARROW-IN-FURNESS, Thursday, 
Hematites. 

There 1s no sign of any improvement of the times in the 
hematite iron trade. The demand for iron remains in a very small 
compass, and the orders given out are of small proportions, and 
represent only the i diate nptive requir ts of users. 
The deliveries to home, foreign, colonial, and continental customers 
ure smaller than they have been for some years past, and the 
chances at the moment are that they will not increase in the 
immediate future. Indeed, the Barrow Steel Company, which has 
had only three furnaces in blast since the depression set in in 
October last, has decided to put one of these out of blast, because 
it cannot come to terms with its blast furnacemen as to the reduc- 
tion in wages it is necessary to make in order to keep the works 
employed, The men urge that the reduction a gyre is on too 
high a scale, but the masters, on the other hand, declare that 
under present conditions it is only possible to make iron at a serious 
loss. Further than this, the quiet demand for iron justifies a 
further curtailment of production. There is much distress in 
Barrow at present, and relief works and relief agencies have been 
established to meet the emergency, It is feared that further 
efforts in this direction will be needed in the early future, but some 
subscribers are refusing to help the men out of work now that they 
refuse to accept even what they consider is a large reduction in 
wages, on the principle that half a loaf is better than no bread, 
and that even if wages are low it is better for men to earn some- 
thing rather than to force themselves on to 1e'ief agencies, which 
are asking the public for a more liberal response in subscriptions. 
Makers are quoting 59s. 6d. net f o.b. for mixed Bessemer numbers, 
and warrant iron sellers are quoting 58s. 14d. net cash. The trade 
in iron ore is quieter than it has been, but good ordinary sorts are 
still at 10s, 6d. per ton net at mines. 





Steel. 

Continued depression exists in the steel trade, and the 
demand for rails, plates, merchant steel, and all the classes of 
metal produced in this district is without life, while makers are 
very badly supplied with orders. The works at Barrow are at a 
standstill, and those in the West Cumberland district are doing 
very little business. Prices are low. 


Shipbuilding and Engineering. 


The trial trip of the Isle of Man Steam Packet Company's 
turbine steamer Ben-my-Chree, built by Vickers, Sons and Maxim, 
at Barrow, proves her to be the fastest Channel steamer afloat. 
She steamed on the average for six hours at the rate of 25.34 knots, 
and during some of the time she went at the high rate of 26.83 
knots. It is expected she will make some sensational runs from 
Liverpool to Douglas this year. The Vickers tirm have launched 
at Barrow this week a very remarkable steamer, which has been 
built to carry two Japanese submarines to the Far East. The 
vessel will be sunk and the submarines will be floated into her 
hold. Then she will be pumped out, and steam away with them 
to the China Sea. Afterwards the vessel will be used as a cargo 
steamer, except when wanted for similar work. 


Shipbuilding and Coal. 


The export of pig iron and steel from West Coast ports 
last week amounted to 5190 tons, compared with 17,386 tons ia the 
corresponding week of last year, a decrease of 12,196 tons. The 
aggregate shipments this year has reached 265,811 tons, against 
494,940 tons in the corresponding period of last year, a decrease of 
229,129 tons. Coal and coke are much cheaper, but the demand is 
very small indeed. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The Trade Position. 


In the coalfield we are now in the midst of the holiday 
and ‘‘festal” season. In South Yorksbire mining districts the 
annual *‘ feasts” are institutions faithfully honoured by very 
general observance, the ‘‘ play” thus taken serving materially to 
diminish production, This restriction of output, being coincident 
with quiet trade, is not so much felt as it would be otherwise. It 
serves to clear away part of the accumulated coal on the pit banks 
and on the railway sidings. No revival in the iron and steel trades 
is looked for just yet. Very little business is being done locally in pig 
iron, Quietude generally prevails both in the heavy and light 
industries, though here and there makers of articles and accessory 
parts connected with agricultural machinery and implements are 
fairly well employed. 


Hull Coal Trade. 


~— June last the weight of coal received at Hull 
amounted to 510,352 tons, against 608,320 tons in June of last 
year ; for the six completed months of the year the weight was 
2,936,484 tons, against 2,913,648 tons. There was thus a decrease 
of 97,968 tons on the month, and an increase of 22,816 tons on the 
six months, as compared with the corresponding periods of last 
year. The export trade during June amounted to 331,852 tons, 
an increase of over 31,000 tons on June of 1907. The principal 
feature in last month’s coal exports from Hull has been the excep- 
tionally large business done with the Baltic ports. North Russia 
took 99,693 tons, against 43,317 tons for June of last year. 
Holland shows a large decrease—to 46,435 tons, from 77,130 tons 
in June of last year ; but this, again, is partly counterbalanced by 
increased business with Germany, France, Sweden, and Egypt. 
The figures for the opening of the third quarter show that the 
general improvement in the export trade, as compared with last 
year, is being maintained. From Hull, for the week ending 
‘th July, the weight exported was 81,291 tons, against 69,540 tons 
for the corresponding week of 1907. The price of steam coal for 
shipment may be taken as from 10s. to 10s. 6d. per ton. 


House Coal. 

Business very quiet for all markets, stocks at the pits 
accumulating in spite of the short time worked. Quotations, 
however, are maintained, best house coal making from lls. to 
1ls, 6d. per ton, good secondary qualities from 9s. 9d. to 10s, per 
ton. Domestic fuel is not likely to get more active while the pre- 
sent weather continues, or householders begin to arrange for 
winter stocks to be delivered later on. 


Coke Again Weaker in Price. 


The output of coke being more than the market requires, 
values again show a weakening tendency. Best washed coke is 
now at 11s, 3d. tolls. 9d. per ton ; unwashed, 10s. 6d. to 11s. per 
ton. Coking fuel still at the easier rates given last week, from 
4s. 6d. to 5s. 6d. per ton, 


The Iron Market. 


Hematites are again lower, the reduced prices being, no 
‘doubt, more to induce trade than owing to excess of supply. The 
pig iron masters have been very prudent. During the busy season 
most furnaces were worked to their fullest capacity, and when 
they had fallen out for repairs, in view of the declining trade, they 
were not relighted, the result being that the supply has kept 
Quotations, net, delivered in 


very well under the demand. 





Sheffield and Rotherham, are now as follows: — West Coast, 68s. 
to 70s. per ton; East Coast, 63s. to 65s. per ton. Official quota- 
tions for Lincolnshire and Derbyshire irons remain as last reported, 
with very little business being done. Lincolnshire, No. 3 foundry, 
51s. per ton ; No. 4 foundry, 50s. 6d. per ton ; No. 4 forge, 48s. per 
ton; No. 5 forge, mottled, white, and basic, 50s. per ton ; Derby- 
shire, No. 3 foundry, 50s. per ton; No. 4 forge, 49s. per ton. 
Quotations in all cases net, and delivered in Sheffield and 
Rotherham. 


Bars, Sheets, and Billets. 
Unchanged. Bar iron, £3 10s. per ton; sheets, £8 to 
£8 10s. per ton; Bessemer billets, £7 per ton; Siemens ditto, 
£7 10s. per ton. 


Sheels Federated Trades Council and the New Patents 
ct. 

At the Sheffield Federated Trades Council meeting on 
the 10th inst. Councillor Wardley moved a resolution ‘‘sincerely 
appreciating the measure recently passed to amend the law relat- 
ing to patents and designs, believing the same to be in the interests 
of the working classes of Great Britain.” Mr. Wardley said it was 
computed that as a result of this measure 25 million pounds would 
be spent in building factories in this country. He had always 
contended that if everything that was marked Sheffield or sold as 
Sheffield made were manufactured in Sheffie’'d there would be 
more work than Sheffielders cou'd do. The resolution, which was 
carried, also directed that it should be forwarded to the President 
of the Board of Trade. 


Old Warship Purchase. 

At the sa’e of obselete warships at Portsmouth on the 
14th inst. the third-class battleship Dreadnought was purchased 
by Messrs. T. W. Ward, Limited, Albion Works, Savile-street, 
Sheffield, the price paid being £23,009. The vessel, which was 
built in 1875 at Pembroke, is of 10,800 tons displacement. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Engineers’ Strike. 

NoruinG has been done lately to bring to an end the 
strike in the engineering trade at the shipyards on the North-East 
Coast, and it has now been in progress nearly half a year, but it is 
possible that some move calculated to relieve the situation will 
shortly be adopted. A growing desire on the part of the men to 
come to terms with the employers has within the past week been 
shown, but it is not likely that the masters will recede from their 
demand for a reduction of wages to the same extent as all the other 
workers at the shipyards have accepted. Several branches of the 
Amalgamated Society of Engineers have passed a resolution in 
favour of giving their executive pewer to settle on the best terms 
possible, and others without passing any resolution appear to be in 
favour of that proceeding. It is recognised that trade is rapidly 
getting worse, and that soon there may be no work for most of the 
strikers to go back to, for what little work there is in the market 
is being placed in other districts, where it is likely to be executed 
without delay, and on more favourable terms than the firms here 
could offer. From the very first there was little chance of the 
engineers fighting a successful battle against a reduction, and 
there is much less now when trade is a good deal worse and 
prospects the reverse of encouraging. 


Shipbuilding. 

It is idle to expect any revival in shipbuilding in such 
circumstances as the present. Everything is against an improve- 
ment. Who can look for orders being given out for new vessels 
when the depression in shipping becomes worse, and, indeed, may 
even be described as unprecedented ! Rates of freight and the 
difficulty of getting cargoes are such as have never come within 
the experience of the present generation of shipowners, and most 
steamers are no longer profit-earning investments. Though a 
large number are laid up in our rivers there are far too many still 
running, and better rates cannot be realised when there is so 
much competition. Thus it is not strange that builders cannot 
tempt owners by offering to supply steamers at very low prices. 
Lloyds’ returns show how bad the condition of the shipbuilding 
industry is, though, as far as the North-East Coast is concerned, 
the statistics are less unsatisfactory than most people expected 
them to be. Probably so much tonnage would not have been 
shown under construction if the engineers’ strike were not in 
progress. Some of the vessels now on the stocks are practically 
completed, and are really waiting for their engines, which cannot 
be furnished as long as the strike continues. Shipbuilders are in 
no hurry to launch them, especially as they have no other orders 
to take their places. Undoubtedly the depression in the ship- 
building industry is very acute, and probably the statistics issued 
by Lloyd’s Register make it appear less so than it really is. 


Cleveland Pig Iron. 


Trade is undoubtedly very unsatisfactory, and the tone 
is anything but cheerful ; indeed, most people have made up their 
minds that business will be worse before it is better, and look for 
the second half of the year being a more unsatisfactory time than 
the first has been. Scarcely any orders are forthcoming, yet the 
makers of Cleveland iron keep up their prices fairly well. As a 
matter of fact they are fairly well situated as regards contracts, 
and as yet have no need to press iron upon the market for sale. 
Almost all that they produce goes into consumption at once, and 
thus they have not reduced their prices so quickly as competitors 
in other districts. Cleveland iron is not at present the cheapest 
in the market, Northamptonshire and Lincolnshire brands being 
lower, and in consequence the makers thereof are getting a 
larger share than usual of the orders that come upon the 
market, and especially of the orders from Scotland. When 
Cleveland makers get short of contracts they will have to reduce 
quotations, and consumers are therefore holding off. Speculation 
in Cleveland warrants is almost dead ; it is years since there was 
so little, and legitimate trade has more to do with the fixing of 

rices than has been the case for a very long period. No. 3 Cleve- 
oe G.M.B. pig iron has been sold this week mainly at 51s. per 
ton for early f.o.b. delivery, but 50s. 9d. was the figure asked at 
the close on Wednesday. No. 1 was at 53s., No. 4 foundry at 
49s,, No. 4 forge at 47s. 9d., and mottled and white at 47s. 3d. 


Hematite Pig Iron. 


Demand for hematite iron is even slacker than it is for 
ordinary C.eveland iron, and prospects of improvement are bad. 
On that account consumers hold off as long as possible. No one 
will buy for forward delivery when prices are likely to be lower, 
and there are such poor reports concerning the steel and ship- 
building industries. Mixed numbers of East Coast hematite pig 
iron are now readily obtainable at 56s. 6d. per ton, and probably 
less would be taken. Rubio ore is kept at 15s. per ton c.i.f. 
Middlesbrough, but few sales are being made, as consumers are 


| holding off. 


Cleveland Miners and August Bank Holiday. 


For some years the Cleveland ironstone miners have been 
agitating with the view of getting the first Monday in August— 
Bank Holiday—recognised as a general holiday at the mines, but 
the employers do not see their way to agree. Accordingly it was 
recently decided by the men’s executive council that fourteen 
days’ notice should be given that the men intended to observe 
August Bank Holiday. Before sending this, however, it was 
decided to ask legal advice on the subject. Counsel’s opinion has 
been taken, and it is altogether against the proposed action. Mr. 





Edward Shortt, K.C., says :—‘‘ The suggested notice is a notice 
that on a certain day the men will commit a breach of contract, 
and, in my opinion, the notice will not make it any the less a 
breach, and, therefore, it is illegal to take the holiday. The rule 
as to holidays can only be altered by proceeding under Rule 7, 
Clause 18, That has not been done. I do not think it is impera- 
tive, but I certainly think it would be desirable to take a ballot 
before taking a step which may have serious results.” This 
opinion is of importance to other districts than this. 


Wages of Cleveland Miners. 


The wages of blast furnacemen in the North-East of 
England having been settled by sliding scale for the third quarter 
of the year, the men getting 1 per cent. advance, the wages of the 
Cleveland ironstone miners, which a-e adjusted by negotiation, 
come on for settlement. The employers do not propose to make 
any change, for the recent price of pig iron, as applied to wages at 
the mines, would only have the smallest possible effect, and the 
men had the advantage in the second quarter of this year. 
The miners generally will be consulted by the executive, and a 
reply will be submitted by the 25th inst. 


Stock of Pig Iron. 


The stock of pig iron in Connal’s store, which has been 
declining for a long period, eversince March, 1906, has begun to in- 
crease, and on Wednesday the quantity of Cleveland pig iron 
held was 53,166 tons, an increase this month of 4816 tons. A 
year ago 271,000 tons were held, and in July, 1906, about 650,000 
tons. Next week a greater increase is likely, as smaller quanti- 
ties of Cleveland pig iron will be wanted by Scotch founders by 
reason of the Fair holidays in the Glasgow district. 


Pig Iron Exports. 


Deliveries this month are not as good as they were ex- 
pected to be. Less is being sent to Scotland, partly because of 
the Glasgow Fair holidays, and partly because the Scotch 
founders are able to get cheaper pig iron than Cleveland ; in 
fact, Northamptonshire and Lincolnshire iron is being more largely 
imported at Grangemouth than at any previous time. To Germany 
the exports have fallen off. The quantity shipped from the 
Cleveland district this month has been 52,496 tons, against 56,648 
tons last month, 66,621 tons in July, 1907, and 60,398 tons in July, 
1906, all to 15th. 


Manufactured Iron and Steel. 


There are no indications of improvement in the demand 
for finished iron and steel, if we except steel rails ; on the con- 
trary, the requirements are falling off, and milis have not been so 
irregularly employed for years as they are now. The prospects 
are discouraging, especially for those producing plates and angles. 
Nevertheless, the manufacturers do not reduce their quotations, 
which are as under :—Steel ship plates, £6 ; steel boiler plates, 
£7 ; iron ship plates, £6 5s.; steel ship angles, £5 12s. 6d.; iron 
ship angles, £6 15s.; packing iron and steel, £5 10s.; steel sheets 
(singles), £7 15s.; steel hoops, £6 17s. 6d.; steel strip, £6 12s. 6d.; 
steel bars, £6 7s. 6d.; iron bars, £6 15s., all less 24 per cent. 
f.o.t. Galvanised and corrugated iron or steel sheets are at 
£12 10s. per ton f.o.b., 24 gauge in bundles, less 4 per cent. for 
shipment, or 24 per cent. for home consumption. Heavy steel 
rails are at £5 15s., and cast iron railway chairs at £3 10s., both 
net f.o.b. 


Coal and Coke. 


An improvement has unexpectedly appeared in the steam 
and gas coal trades, the former especially. Second hands have 
been buying rather freely to cover sales they have made, and the 
low rates of freight that are ruling have a tendency to stimulate 
the purchases of consumersabroad. The price of best steam coals, 
which last week was 13s. 3d. per ton f.o.b., is now 14s., and second 
class steams have risen to 13s, Best gas coals are up to Ils. per 
ton f o.b., and 10s 9d. will readily be paid. Coking coals are at 
10s., and bunkers at 9s. 9d. Coke is in quiet request, and the 
tendency of prices is downwards. Foundry qualities are at 17s. 3d. 
f.o.b., and average qualities can be had at 15s. 6d. per ton, 
delivered at the Middlesbrough furnaces. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General Trade Outlook. 

THERE is no improvement in the state of business 
generally. Almost every department of industry is in a languid 
condition. Holidays, which have now begun in the Glasgow dis- 
trict and several other important labour centres, are on this occa- 
sion to be unusually prolonged. Many firms are closing down 
their works for a fortnight, some for three weeks, and in one or 
two instances there will be a stoppage of at least a month’s dura- 
tion. Glasgow Fair holidays begin on Friday of this week, and in 
ordinary circumstances would extend till Monday week, but 
manufacturing business is so dull that there is not likely to be a 
general resumption until the opening days of August. 


The Warrant Market. 


The business in pig iron warrants has been small. For 
east iron there haz especially been little demand. Cleveland 
warrants have been done at 50s. 11d. and 50s. 114d. cash, 51s. 14d. 
for delivery in fourteen days; 50s. 10d. and 50s. 9d. thirteen 
days ; 50s. 7d. September 4th ; 50s. 7d. to 50s. 10d. one month ; 
50s. 14d. two months ; and 49s. 8d. to 49s. 10}d. three months. 


Damp ng Blast Furnaces. 


During holiday time it has been quite usual to damp 
down a large proportion of the blast furnaces and put out 
altogether those in want of repair. Owing to the great lack of 
business the process is being carried further than usual on this 
occasion. It is understood that close on one-balf the furnaces 
that have recently been in operation are either being put out or 
placed on slack blast. Quite a number are to be repaired. The 
putting out of furnaces, however, at this time is not expected 
to have any great influence on the market, as such a thing was 
fully anticipated, and the fresh demand for raw iron is so small 
that it is likely to be met without difficulty. 


Scotch Makers’ Iron, 


As —e were wanted for shipment and home use 
before the holidays, the prices of Scotch makers’ pig iron have, 
in a number of instances, been firmer, showing an improvement 
of 6d. per ton. On the other hand, one or two brands have 
been reduced to meet the general level of prices. Monkland, 
No.1, is quoted at Glasgow, 57s. 6d.; No. 3, 54s. 6d.; Carnbroe, 
No. 1, 58s.; No. 3, 55s.; Clyde, No. 1, 61s.; No. 3, 56s.; Gart- 
sherrie, No. 1, 61s. 6d.; No. 3, 56s. 6d.; Calder, No. 1, 62s.; 
No. 3, 57s.; Summerlee, No. 1, 63s.; No. 3, 58s.; Langloan, 
No. 1, 65s.; No. 3, 60s.; Coltness, No. 1, 88s.; No. 3, 61s.; Glen- 

arnock, at Ardrossan, No. 1, 61s. 6d.; No. 3, 56s. 6d.; Eglinton, 
No. 1, 57s. 6d.; No. 3, 54s. 6d.; Dalmellington, at Ayr, No. 1, 
59s. 6d.; No. 3, 54s. 6d.; Shotts, at Leith, No. 1, 63s.; No. 3, 58s. ; 
Carron at Grangemouth, No. 1, 66s. 6d.; No. 3, 58s. 6d. per ton. 
Scotch hemutite has been a shade firmer, but with only a small 
inquiry, merchants quoting 56s. to 57s. per ton for delivery at the 
West of Scotland steel works. 


Pig Iron Exports and Imports. 


The shipments of pig iron from Scottish ports in the past 
week were small, amounting to 3637 tons, compared with 5735 in 





the corresponding week of last year. There were dispatched to 
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Canada, 485 tons ; South America, 180 ; India, 70 ; Australia, 230 

France, 35; Italy, 450; Germany, 90; Holland, 100; Belgium 

110; other countries, 245; the coastwise shipments being 1642 
tons, against 3128 in the same week of 1907. The arrivals at 
Grangemouth of pig iron from the Cleveland district were 6100 
tons, showing a decrease of 2745 tons compared with the imports 
of the corresponding week. 


Finished Iron and Steel. 

The inguiry for finished iron and steel has been incon- 
siderable. Nearly the whole of the works have now been shut 
down for the holidays, and are not likely to be again in operation 
until about the end of the month. It has lately been so difficult 
to keep furnaces and machinery in operation that the holidays 
have really come as a relief, and it is hoped that by their close 
there may be indications of some improvement in demand. Ata 
meeting in Glasgow this week the makers of malleable iron 
reviewed their prices, and resolved to make no alteration at 
present. 


The Coal Trade. 

Business in the coal trade is quieter, owing to holidays, 
the shipments showing a marked reduction, while work at many 
collieries has been suspended. Prices have been getting easier, 
but are yet felt to be too high for manufacturing purposes. The 
Conciliation Board had a conference in Glasgow on Tuesday to 
consider the demand of the coalmasters that the miners’ wages 
be further reduced. Representatives of the men argued that 
prices did not justify the reduction, and an adjournment was 
made for a fortnight in order that the point might be determined 
- ” official examination of the selling prices in the employers’ 
00ks. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Returns for June. 

Ir often happens that midsummer coal totals :how a 
decline. The decrease in June is, however, marked, as compared 
with that of 1908. The Cardiff figures are :—1908, 1,452,453, as 
compared with 1,217,357 tons. Newport showed a better result :— 
For 1907, 275,175 ; for 1908, 359,041 tons. Lilanelly was better :— 
20,243 for 1908, as compared with 10,216 for 1907. Swansea was 
slightly. less :—225,633, as compared with 235,865 for June last 
year. 


State of the Coal Trade. 


Thanks to Admiralty requirements the steam coal ship- 
ments last week were large, but house coal is now rapidly declin- 
ing, though efforts are evident that the drop shall not be tco 
marked in quotations. Supplies continue to be limited, and this 
affects prices, which are tolerably firm. Bitumen coals are easy, 
Monmouthshire coal best qualities have been 3d. higher, and even 
ordinary are firmer. Washed coalis cheaper. There are differences 
at important collieries lessening output temporarily, and now that 
holidays are on output may be expected to be still more affected, so 
that no material falling off is likely in steam coal prices for a 
time. The latest market quotations at Cardiff were the follow- 
ing :—Steam coal, best, 16s. to 16s. 6d.; best seconds, 14s. 9d. to 
lds. 6d.; ordinary seconds, 14s. to 14s. 6d.; best drys, 15s. 6d. 
to 15s. 9d.; ordinary drys, 13s. 3d. to 13s. 9d.; best washed nuts, 
12s, 6d. to 13s; seconds, Ils. 6d. to 12s.; best washed peas, 
Ils. 3d. to 11s. 9d.; seconds, 10s. to 11s.; very best smal! steam, 
9s. to 9s. 3d.; best ordinaries, 8s. to 8s. 6d.; inferior kinds, 6s. 6d. 
to 7s. 6d.; best Monmouthshire, black vein, 14s. 6d. to 15s.; 
Western Valleys ordinary, 14s. to 14s. 6d.; best Eastern Valleys, 
12s,.%d. to 13s. 3d.; seconds, lls. 9d. to 12s. 3d. Bituminous 
coal$: Best households, 17s. 6d. to 18s. 6d.; best ordinaries, 15s. 
to 16s.; No. 3 Rhondda, 18s. 3d. to 18s. 9d.; brush smalls, 
lls. to lls. 6d.; No. 2 Rhondda, Ils. to 11s. 3d.; small, 7s. 9d. 
to 8s. 6d. Patent fuel, 16s. to 16s. 6d. Coke, furnace, 16s. to 
17s.; foundry, 17s. 6d. to 20s. ; special, 25s. to 26s, Pitwood: This 
remains scarce, and prices are advancing. Latest, 20s. to 
22s, 6d., Cardiff and Newport. 


Anthracite. 

Various holiday functions told on the market last week, 
and this week’s business has also been affected ; prices, however, 
remain much the same. Outlook fair. Latest prices :—Best hand- 
picked, 25s. to 26s.; seconds, 22s, to 23s. net ; Swansea big vein, 
20s. 6d. to 21s. 6d., less 24; red vein, 12s. to 12s, 3d., less 24; 
machine-made cobbles, 22s. to 23s. net; French nuts, 24s. to 
25s. net; German nuts, 24s. to 25s, net; machine-made beans, 
22s, to 23s. net ; screened beans, 14s. 6d. to 15s. 6d. net; peas, 
12s. to 13s. 6d. net; rubbly culm, 6s., less 24; ordinary duff, 
3s. 3d. to 3s. 6d. Other coals :—Swansea: Best steam, 16s. 6d. to 
17s., less 23; seconds, 14s. 9d. to 15s. 3d., less 24 ; small, accord- 
ing to quality, 8s. to 8s. 6d., less 24; No. 3 Rhondda, 19s, to 
a = less 24 ; small, lls. 3d. to lls. 6d. Patent fuel, 14s. to 

s. 6d. 


Latest Prices at Newport Coal Market. 
No variation in Western Valleys ; best black, 14s. 6d. ; 
Eastern, 13s. 3d., still quoted for small quantities, 


Royal Sanitary Institute at Cardiff. 

In connection with the institute, which has its twenty 
fourth Congress at Cardiff this year, interesting reports of engi- 
neers and others have been given bearing upon the health of 
communities, and the various appliances in the maintenance of a 
satisfactory condition. Mr. Harvey, the town surveyor of Merthyr, 
gave a paper on the sewage farm. Sanitary science had able 
exponents, and every phase, medical in particular, has been well 
expounded. The mcdernity of Cardiff, one speaker remarked, has 
saved it from slum areas and wretched excrescences which have so 
handicapped other towns. 


Welsh Coal for Germany. 

A quantity of coal, reported as about 10,000 tons, has 
been bought by Germany through the agency of Pyman, Watson 
and Co. for German naval requirements. It is to be delivered at 
Kiel and other ports. One interesting feature of the transaction 
is the price, which is given at M. 20. A Cardiff authority states 
that, as the freight will be 4s., this will work out the cost at about 
l6és. per ton. The coal is the best steam. 


Foreign Orders at Cardiff. 


Southern Nigeria is in the market for between 17,000 
and 20,000 tons steam coal, also large requirements extending over 
several years. Finnish railways are requiring 52,000 tons by 
August 4th, 


Hauliers Affect Leading Collieries. 


Four thousand men were idle on Monday and Tuesday, 
but work has been resolved upon. The cause was refusal to rein- 
state one man, 


Iron and Steel. 


The most satisfactory condition which can be stated is 
that things are not more gloomy. With regard to Blaenavon, the 
prospect of damping down is said to be due to other causes than 
depression. One of the managers at a large Bessemer works 
stated this week that billets had come in from Germany to Newport 
which would have kept Cyfarthfa going for three weeks at least 
now the last furnace is out, and only a little is being done in the 
fitting shop. About 60,000 tons pig remained at Cyfarthfa ready 
for a re-start when orders come in. Last week at Dowlais the 





work was fairly maintained, and light and heavy steel rails 
in good quantities were turned out. For steel sleepers there 
has been a demand, and 3000 tons left Cardiff this week 
for Rosario. Imports of pig iron have been received from 
Grimsby, and larger imports of ore from Bilbao, Various 
cargoes of steel bars have been sent to Lydney and Bristol 
from Newport. A statement is current in iron districts that, 
no matter what foreign syndicates may do, West Wales will 
not be affected. The steel smelting of the Swansea Valley is in 
excellent condition. Metal Exchange quctations, Swansea, > for 
this week are as follows: - Pig iron : Hematite, mixed numbers, 
58s.; Middlesbrough, 50s. 10}d.; Scotch, 56s.; Welsh hematite, 
58s. 6d. to 59s., delivered ; West Coast hematite, 60s., cif. No 
heavy rail quotations. Steel bars : Siemens, £4 7s. 6d.; Bessemer, 
£4 6s. 6d. to £47s. 6d. Other quotations, Swansea: Copper, 
£57 12s. 6d.; lead, £13 7s. 6d. Spanish is quoted at £12 17s. 6d. 
This is always maintained at a difference of 5s., and in Welsh dis- 
tricts the rivalry is said to have a bad effect on the development 
of the home industry. Sil er, 243d. per oz. Iron ore, 14s, to 
lds. 6d., Newport and Cardiff. 


Tin-plate. 

There was again a good week’s work at most of the tin- 
plate establishments, and the total make was 83,038 boxes. Ship- 
ments from Swansea were 129,049 boxes, leaving stocks at 131,899 
boxes. The condition of trade is satisfactory, and the large 
number of mills in full drive justifies the expectation of still larger 
trade when developments are complete. Prices are well main- 
tained, and the daily business, says a Swansea authority, is very 
large. American advices show that the American Tin-plate Com- 
pany is taking business from the Standard Oil Company. Still, 
there is not much reason for complaint, and Canada continues a 
good customer. Makers’ quotations this week are as follows :— 
I.C., 20 by 14, ordinary B and Si 12s, 4}d.; wasters, 
lls. 6d.; ternes, 28 by 20, 112 sheets, 22s. 3d.; C.A. rooting sheets, 
£8 5s. to £8 10s. per ton ; big sheets same ; finished black plates, 
£9 7s. 6d. to £9 10s.; galvanised sheets, 24 g., £12 10s. per ton ; 
block tin, per ton, £130 10s. cash, £131 10s. three months. 





Swansea Valley Industries. 

Steel smelting industry active ; furnaces in busy action. 
In copper the works are doing good business. Spelter factories 
are well occupied, and at most places increased make is shown. 
Mannesman tube works are well employed, and the works of Mend 
and Co. are busy. The Valley now presents a gratifying appear- 
ance, and to a great extent is self-productive in steel, and with 
mills, furnaces, &c., contrasts remarkably with the state once pre- 
sented, when there was a marked dependency on supplies from out- 
side the various establishments. 


Port Talbot. 
The stocks show an increase of 5158 on exports for the 
week. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
Rheinland-Westphalia. 

THE accounts given of the iron and steel industry are 
somewhat depressing. All departments are weakly employed, but 
the pig iron trade seems worse off than the others, and production 
has decreased in all sorts except in basic. According to statistics 
the number of orders on the 1st of June was equal to an employ- 
ment of 41 per cent., and stocks at the blast furnace works and 
with the Pig Iron Syndicate were 7000 t. higher than the total 
deliveries of tive months. 


Iron and Steel in Silesia. 

What has been said of the Rhenish-Westphalian iron 
market may be repeated for Silesia. The various branches of the 
iron industry are but moderately occupied, and prices are generally 
tending to weakness ; only the bar mills are well employed, and 
the works belonging to the Upper Silesian Steel Company have 
accordingly raised the prices for bars M.5 and M. 7.50 p.t., for 
deliveries to East Germany. It is expected that the Laura Hiitte 
will do the same. 


The Siegerland Iron Trade. 

The pig iron business is reported to be particularly dull, 
and stocks increase in spite of a 50 per cent. reduction in output. 
Quiet also prevailsin the malleable iron market, and dealers’ stocks 
are heavy, which causes them to go down with their prices 
Quotations for semi-finished steel were reduced M. 5 p.t. for 
sales till July 15th. It is fortunate for the iron and steel works of 
the district that the demand for plates has improved considerably 
during the last few weeks, and the terms of delivery are four to 
six weeks ; in a few instances even e’ght weeks have been asked. 
Bars are neglected ; even the large ‘‘ mixed” works have only a 
small number of orders on their books, and they try to keep up 
employment by taking in export orders at almost any price. Ata 
recent meeting of bar makers the prices for common bars have 
been fixed at M. 127.50 p.t. Girders are weak as before, but there 
has been a strong demand for galvanised sheets, the corrugated 
sorts being in particularly good request. 


The German Coal Market. 

The condition of the Rhenish-Westphalian coal market 
is fairly satisfactory, the export trade of the Coal Syndicate having 
been increasing. Inland dealers, too, are buying pretty freely. 
Sales in June have been about the same as in previous months, 
The import in English coal continues strong as before. The coal 
market in Upper Silesia shows increasing firmness, the autumn 
business promising to be active. Export, too, especially to Austria- 
flungary, is developing satisfactorily. 


The Iron Trade in Austria-Hungary. 

There is nothing of special interest to report in connection 
with the iron and steel market, business transactions being 
regular in all branches. Bars meet with good demand, and the 
mills ask eight to ten weeks for delivery. Fair accounts come in 
from the Austro-Hungarian coal market, consumers buying freely. 
In spite of restrictions in the iron industry and of a quiet period 
generally, shipments in coal have been about 10 per cent. higher 
than during the same period in 1907. The accounts of the Elbe 
shipments, too, are likely to be favourable, because dealers’ stocks 
in the Elbe districts have not been completed yet. Quotations 
are the same as before, nor is a change at all likely to take place 
for the next quarter. It is satisfactory to note that the Bohemian 
brown coal trade has not only maintained its former strong 
position, but has further improved, and prices have but slightly 
altered during several months. Compared with the quotations 
ruling in 1900, when the iron and coal trade was in the most 
brilliant condition, the present prices are only 14 to 16 crowns p.t. 
lower. 


Fair Accounts from France, 

A moderate activity prevails in the principal departments 
of the iron industry. The Coke Syndicate’s resolve not to reduce 
its quotations has given a somewhat firmer tone to the iron 
industry, and the general aspect has been a little more hopeful, 
especially in the East and in the Centre. The coal trade has also 
shown stiffness during the last weeks, and promises to be ina 
satisfactory condition during the remainder of the year, 


Decreasing Trade in Belgium. 


Unsatisfactory accounts are coming in from the iron and 
steel market, irregular employment and weakness in quotations 





being reported from all departments. On the 2nd inst. the Bel- 
gian Steel Convention reduced the prices for all sorts of semi- 
finished steel 2.50f. p.t. There is little life in the Belgian coal 
one at present, and the outlook, certainly, is. anything but 
right, 








AMERICAN NOTES. 
NEw York, July 4th. 

THE largest steel rail order for 12,000 tons, placed by Seaboard 
Air Line, with the Maryland Steel Company, to be delivered over 
the remaining months of the year. The mills are booking very 
little business and there is a less disposition to buy for future 
delivery than formerly. Railroad construction is not being pushed, 
and numerous enterprises remain pigeon-holed. The American 
Sheet and Tin-plate Company is operating 213 mills and the 
independents have 70 in operation. The demand for wire and 
kindred products is heavy ; the only recent large car order is one 
for 2000 freight cars, placed this week by the St. Paul Railroad 
Company. An order for 20 standard freight cars comes from 
Hawaii. Small rail orders are coming from Central and South 
America, and inquiries are coming from other countries. This 
city has just placed an order for 10 multi-stage centrifugal 
—— of 3000 gallons capacity each against a ye mcaye of 300 Ib. 
‘he Republic Iron and Steel Company’s mills will close pending a 
new wages agreement, the company having declined to abide 
by the old, one, the owners of the blast furnaces of the United 
States contemplate establishing a statistical bureau, to which 
manufacturers would report the stock on hand by grades and the 
weekly sales in tons by grades. This information would be 
tabulated and furnished to the members weekly. By this means 
the actual production and distribution week by week could he 
known. Another large coke plant is to be established in South- 
Western Pennsylvania and will embody all the later im 
srovements. The plant will consist of 600 ovens, and will 

supplied with coke by two mines The Bessemer plant is being 
removed from the Duquesne works, and open-hearth furnaces 
will be installed to meet the demand for open-hearth steel rails. 
No Bessemer steel has been made at the Homestead plant for a 
year. It is equipped for Bessemer work, and it is doubtful 
whether it will ever be used for that purpose again. Western rail 
mills have been running to 72 per cent. of their capacity by reason 
of their nearness to markets, The United States Steel Corporation 
has been averaging about 50 per cent. of its capacity. 

Copper has broken again under heavy pressure to sell. Out- 
siders are foolishly holding large quantities of copper for a rise. 
All the companies have large stocks on hand. Quotations to-day 
for lake, 122, a drop of 4. Exports for the month, 25,439 tons. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :-— 

Engineer Commanders.—A. J. Nye has been promoted to the 
rank of Engineer Captain and reappointed to the Victoria and 
Albert, temporary, in lieu of an Engineer Commander ; W. A. P. 
Smith, to the Pembroke, additional, for the Appolo; E. J. 
Campbell, to the Pembroke, additional, for the Andromache ; 
A. R. Rolle, to the Powerful ; and F. Main, to the Europa. 

Engineer Lieutenants.—W. H. F. Hudson and W. F. Paffett, to 
the Indomitable, lent, for training; J. F. Goldsmith, to the 
Magnificent ; J. Ashton, to the Magnificent ; 8S. G. Wheeler, to 
the Royal Arthur, temporarily for manceuvres; and A. W. 
Reader, to the Swiftsure. 

Engineer Sub-lieutenants.—F. G. Brown and V. D. Nops, to 
the Dreadnought ; G. Villiers, to the Warrior ; 8. H. Sims, to the 
Agamemnon; A. E. Lane, to the Russell; 5S. Jackson, to the 
Duncan, lent, for training ; J. Powell, to the Leander, additional, 
for the Sturgeon, temporarily, for manceuvres ; and C, T, Clover, 
to the Antrim. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. ArtHUR J. CoLVILLE advises us that he has commenced 
business at 11, Bothwell-street, Glasgow, as a consulting engineer. 

MEsskS. PERTWEE AND BACk, engineers and ‘boiler makers, of 
Nelson Ironworks, Great Yarmouth, have appointed as their 
London representative Mr. C. Hoecker, of Hopetoun House, 5, 
Lloyd’s-avenue, E.C. 

WE are asked to state that the business of H. W. Ward and 
Co., of Lionel-street, Birmingham, formerly carried on by Mr. W. 
Deakin and Mr. C. W. Dixon, has been registered as a private 
limited company, with a view to the further extension of the 
business and the introduction of additional capital. Mr. Dixon 
will retain his interest in the business, and will act as chairman of 
the company ; Mr. Deakin will continue his association with the 
business as managing director, and Mr. Edward Williams, engi- 
neer, of Birmingham, who has joined the Board, will co-operate 
with him in the future developments of the firm. 








New Works at Derpy.—On the 9th inst. the new works at 
Derby of Rolls-Royce, Limited, were formally opened, a large 

rty travelling down to Derby from St. Pancras for this purpose. 

he old works of this company were originally in Manchester, and 
when these were found to be too small, and it was designed to move 
into more commodious works, it was found that Derby afforded 
greater advantages than any other town, and it was decided to 
build the new works there. 

ALMANACK —W. T. Glover and Co., Limited, Manchester. July 
is not, as 2 rule, the time of year for presenting almanacks and 
calendars. Theexceptionto the ruleis, however, provided by Messrs. 
Glover, whochoose to commence the year on theircalendar with July 
Ist. The table calendar just received has the daily block on which 
are reproduced quotations from authorities on electrical matters, 
varied at intervals with sketches, the humour of which is taken 
advantage of, but in no way marred, by the cuteness of Messrs. 
Glover's advertising manager. 

CONGRESS OF APPLIED CHEMISTRY.—The Seventh International 
Congress of Applied Chemistry will be held in Londorf trom 
May 27th to June 2nd, 1909. An Organising Committee has been - 
formed for the purpose of making all arrangements for the holding 
of the Congress in London, The scope of the work of the Con- 
gress is indicated by the following list of sections and Presi- 
dents:—(1) Analytical Chemistry, Dr. T. E. Thorpe, C.B. 
(2) Inorganic Chemistry and Allied Industries, Dr. Ludwig Mond. 
(3) Metallurgy and Mining. Explosives—(a) yr eens, and 
Mining, Sir Hugh Bell, Bart.; (4) Explosives, Sir Andrew Noble, 
Bart., K.C.B (4) Organic Chemistry and Allied Industries— 
(a) Organic Products, Professor W. H. Perkin; (b) Colouring 
Substances and their Uses, Professor Meldola. (5) Industry and 
Chemistry of Sugar, Mr. Richard Garton. (6) Starch Industry 
—(a) Starch Industry, Dr. Horace T. Brown ; () Fermentation, 
Mr. John Gretton. (7) Agricultural Chemistry, Lord Blyth. 
(8) Hygiene, Medical and Phamensenienl Chemistry. Bromat- 
ology—(a) Hygiene and Medical Chemistry, Sir J. Crichton 
Browne ; (b) Pharmaceutical Chemistry, Mr. N. H. Martin; 
(c) Bromatology, Mr. Robert R. Tatlock. (9) Photographic 
Chemistry, Sir W. de W. Abney, K.C.B. (10) Electrical and 
Physical Chemistry, Sir John Brunner. (11) Law, Political 
Economics, and Legislation with reference to Chemical Industries, 
Lord Alverstone. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. : 
When the abridgment is not illustrated the Specification is without 
rawings. 
; Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
t th ton-building ‘hancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application; the second date at the 
of the abridgment is the date of the advertisement of the acceptance of 
the complete specification. : / he 
Any person may on any of the grounds mentioned in the Acts, within two 
oma of the date given at the end of the abridgment, give notice at the 
Patent-ofice of opposition to the grant of a Patent, 








BOILER ACCESSORIES. 


14,159. June 19th, 1907.—IMPROVEMENTS IN AND RELATING TO 
FLUE CoveR BLOCKS FOR STEAM BOILERS, William Poulton, 
of ‘ Hillingdon,” Reading, Manchester. 

This invention relates to flue cover blocks of the air cavity type, 
and the invention has for its object so to construct such blocks 
that they shall be relatively simple and inexpensive to manufac- 
ture and shall be stronger and less liable to breakage in use than 
the blocks at present employed. According to the invention a 
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series of channels A of any suitable shape and dimensions are pro- 
vided in the upper face of the block instead of providing a cavity 
or cavities in the body of the block, as is the case in the present 
construction, the blocks being so mounted that the upper faces B 
thereof come into alignment with the surface of the bricks cover- 
ing the main flues so that the outer row of flue cover flagstones 
1) may be so laid as to cover the channels A in the flue cover 
blocks and thus form a series of air cavities Al. The cavities may 
be of any suitable shape, but are preferably of such a shape as to 
leave projections of triangular cross section on the upper sur- 
face of the block.—/wne 24th, 1908. 


TURBINES. 


11,580. May 17th, 1907.—IMPROVEMENTS IN TURBINES, Belliss 
and Morcom, Limited, Alexander Jude and Reginald Keble 
Morcom, of Ledsam-street Works, Birmingham. 

This invention relates to improvemeuts in turbines, the object 
of the improvements being the attainment of a balance in a more 
economical, effective, and enduring manner than hitherto of the 
tluid-pressure forces, which normally tend to displace the rotor 
relatively to the stator in the direction of the axis of revolution. 
Referring to the engraving, which is to be regarded as a 
representative example, A} and A? are wheel portions of the rotor 
by means of which the steam undergoes two stages of expansion, 
these being followed by a series of expansions carried out in the 
drum portions B! B? B* of the rotor. By adopting such conditions 
that the fluid, in flowing from the supply passage C to the 
compartment D undergoes a fall of pressure and corresponding 
acquirement of velocity energy which is utilised in passing the 
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double series of vanes of the wheel A! without further alteration 
of static pressure in its progress past the vanes thereof, there will 
be the same fluid pressure on both sides of the wheel Al. If 
corresponding conditions occur in respect to the flow from the 
compartment D to the compartment E and passage through the 
double series of vanes of the wheel A2, the pressures will be alike 
also on both sides of the wheel A®% Thus by the two-fold 
expansion the prstere will be very considerably reduced without 
incurring much thrust on the rotor in an axial direction, such 
thrust as occurs being due to the fluid pressures on the annular 
areas E! and E? of the bosses of the wheels Aland A2. Additional 
axial thrust from right to left will be due to the fluid pressure on 
the drum portions of the rotor, but by the combination of wheel 
and drum with impulse action on both, as above described, the 
one-way axial force on the rotor can be kept relatively small. To 
balance this force by a piston F of the least diameter, one side 
thereof, namely, G!, is subjected to the initial pressure of the 
steam by the pipe connection H! and the opposite side G2 to the 
terminal pressure of the steam by the pipe H2, which, when a 
condenser is used, will be less than the atmospheric pressure. 
There are seventeen other illustrations. — June 24th, 1908. 


ELECTRICAL. 
January Ist, 1908.—ImpRovED METHOD FOR OBTAINING 


VARIABLE SELF oR MutuAL INDUCTANCE, Simon Eisenstein, of 
No. 4, Provesnaja, Kiew, Russia. 


58, 


in the sender circuits and in the receiver circuits of wireless tele- 
graphy stations ; for the greater part they must be adjustable, 
and must also permit of a modification of the electro-magnetic 
coupling with other self-inductances of similar or different con- 
struction within somewhat wide limits. At the present time coils 
of larger or smaller diameter are generally used for such self- 
inductances, the point determining the diameter being genera'ly 
that as short a wire as possible is used for very large self-induction, 
and this for the purpose of providing as small a resistance as 
possible in order to avoid increasing the damping. The diameter 
of the body of the coils generally varies in size, so that for the 
purpose of obtaining a variable coupling the two coils can be with- 
drawn one from the other. This construction, however, presents 
the defect that in order to obtain a coupling variable within wide 
limits considerable space is required. e present invention uses, 
however, simultaneously two flat spiral bodies which may be 
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rectilinearly displaced parallel one with the other for the purpose 
of modifying the coupling intensity. The invention is shown in 
the accompanying engraving. A and B are the two self-induction 
bodies, each of which is wound in the form of a flat spiral, and 
which are inserted in the appropriate direction ; they are closely 
superposed and displaced relatively to each other in such a 
manner that they register more or less completely or not at all, so 
that by this means the highest possible coupling intensity can be 
obtained, contrary to what is the case with the usual form of coil. 
At the same time these spirally-shaped self-induction bodies pre- 
sent the great advantage that they occupy very little room. As 
shown on the right, the box which receives the coraplete apparatus 
of a portable receiving station, and which is provided with suitable 
instruments not here illustrated, may be provided at its lower part 
with a slide C, which may carry the lower self-induction body B, 
so that by drawing out this slide more or less the coupling 
intensity is altered. In addition to the si nplicity of the manipu- 
lation, this arrangement largely economises space.—Juxe 24th, 


7S. 


DYNAMOS AND MOTORS. 


17,361. July 29th, 1907.—IMPROVEMENTS IN AND RELATING TO 
CONTROLLERS FOR ELECTRIC MOTORS AND THE LIKE, The 
A Mgemeine Elektricitats Gesellschaft of Friedrich Karl-Ufer, 
Bertin. 

This invention relates to controllers of the drum-switch type, 
and has for its object a device for controlling two motors for for- 
ward and backward running and braking. Hitherto the methods 
of connection employed for such controllers have rendered the 
constructions of the jrum difficult owing to the fact that either 
the current terminals are to be electrically connected with it and 
these connections are to be led underneath the intermediate seg- 
ments, or that when this is avoided a number of fixed contact 
fingers and co-operating segments must be repeated. If, however, 
the space at disposal is small, the placing of these connections to 
or in the drum from segment to segment, or the repetition of 
several contact fingers and co-operating segments is not practi- 
cable. According to this invention these difficulties are overcome 
by permanently connecting the armature and field of each motor, 
thereby reducing the number of contact fingers and segments as 
well as the number of conductors for the reversing of the direction 
of travel. The result is also obtained that in one and the same 
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position of the controller, both in forwards and backwards running, 
raking can be effected, whereas formerly braking on backwards 
running was omitted or a special position of the controller pro- 
vided therefor. The engraving shows the connections of the 
motors and regulating resistances and also the controller developed. 
Aand B are the armatures of the motors, C and D the field 
windings. Each armature is permanently connected with 
its field winding. The connecting points are indicated by 5 and 6, 
E, F, and G are three resistances, 12 to 22 indicate the fixed 
contact fingers of the controller, 23 to 52 the segments of the 
drum of which those arranged on the one side of the zero position, 
viz., 23-38, serve for forward running, those on the other side, viz., 
39-44, for braking, and for reverse running, 45-52. Each motor and 
its field are as stated permanently connected at the points 5 and 6 
respectively, and between point 5 and contact 21 the resistance G 
is inserted ; while point 6 is connected on the one hand with con- 
tact 12, and on the other hand with contact 22, One terminal of 
each of the fields C and D is connected with the contacts 18 and 
15 respectively, and the resistances 9 and 10 are connected with 
the contacts 17, 18 and 15, 16, as shown. The power positions of 
the controller are indicated by L., II., III., and 1V., the position 
for reverse by R, and the braking position by B. The supply 
mains are connected with the contacts 13 and 20.—/June 24th, 1908. 


23,881. October 29th, 1907.—IMPROVEMENTS IN DYNAMO ELECTRIC 
MACHINES FOR INSTALLATIONS SUBJECT TO SHORT CIRCUITS 
AND THE LIKE, Felten and Guilleaume Lahmeyerwerke Actien 
Gesellschaft, of 45, Hochsterstrasse, Frankfort-on-the-Maine, 
Germany. 

This invention relates to means for producing a direct current 

of limited strength, especially in installations in which the number 





motive force varies to a great extent, or in which short cir- 


cuits are liable to occur. The direct current is, in accord- 
ance with the invention, supplied by an intermediate up 
of machines, in which the part supplying current is excited by an 
electromotive force taj sant from the part taking current, the 
electromotive force decreasing when the current supflied 
increases. The excitation potential is caused, in the part taking 
current, by means of practically constant excitation and of an 
exciting winding working in opposition to the excitation and 
traversed by current from the part supplying current, or by a 
current proportional thereto. The engraving shows a group of 
intermediate machines which consists of a direct current shunt 
motor and a direct current dynamo driven by, or mechanically 
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coupled to, the motor, the dynamo generating current: for arc 
lamps / which are extinguished by moving the carbons until they 
come into contact with each other. In the axis of the current 
taking brushes a of the motor is arranged a series compensation 
winding ¢ which neutralises the armature field of the motor in the 
direction of the brushes a. In the same direction a shunt field 
winding g acts and also a field winding 4 opposing the field wind- 
ing g oan traversed by current from the dynamo, or by a current 
proportional thereto, so that an increase of the latter current 
results in a decrease of the field working in the direction of the 
brushes a a. Auxiliary brushes 4/4 are provided whose axis is 
preferably arranged somewhat in the axis of the main field f of 
the motor, the brushes 4 / feeding the excitation winding ‘ of the 
dynamo. As a decrease of the field corresponding to the brushes 
L b causes a decrease of the excitation of the dynamo, the strength 
of the current supplied by the dynamo is automatically limited. 
The motor and dynamo of the group of intermediate machines can 
be combined in one if the combination be effected so that the 
arrangements of the respective machines have no influence on each 
other. There are several modifications and two other illustra- 
tions. —J une 24th, 1908. 


MACHINE TOOLS. 


18,353. August 14th, 1907.—IMPROVEMENTS IN METAL PLANING 
MACHINES, Harold Sutton, of Dunford House, Crumpsall- 
lane, Higher Crumpsal], Manchester. 

This invention relates to improvements in metal planing 
machines or to mechanism in connection therewith for storing up 
energy towards the end of each stroke of the machine table, such 
energy being utilised for assisting in starting the table in the 
opposite direction, thus enabling the machine to be working at a 
higher rate of speed with a reduction of the injurious strain in the 
mechanism, which’reverses the table. The invention ticularly 
relates to the type of mechanism described in patent No. 4746 of 
the year 1906, the present object being to dispense with the means 
for operating the chains connected with the levers and weights, 
and also to discard the grooved chain barrels and mechanism 
communicating motion from one barrel to another, and to 
substitute new means for communicating motion to the levers and 
weights directly from the action of the machine table itself. In 
carrying out the invention the inventor forms, or secures to the 
table at its underside, projections or brackets D situated over 
guideways formed in the bed of the machine. One of these 
brackets is adapted to operate the energy-storing mechanism when 
the table is moving against the cutting tool, and the other when 
the table is taking “he backing stroke. In each guideway a slide 
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F is placed, one of which has secured to it a chain G passing 
towards the left-hand end of the machine to and over a sprocket 
wheel H. The other slide has secured to it the end of a second 
chain J, which over a guide pulley K, the chain being 
returned round this pulley to and over a second sprocket wheel M. 
On each of the wheel shafts a Jever A is loosely mounted of a 
similar character to the levers D and D! referred to in the 
hereinbefore mentioned patent, each of such levers having coupled 
to it_a chain O which, in turn, may be secured together at a 
suitable point and then be passed over a loose pulley P mounted 
on a pin or stud secured to the bed, the end of the chain 
terminating with a weight. Or the chains may be entirely 
separate from each other and the first over the pulley 
P whilst the second is passed over a similar pulley, terminating 
with a similar weight to that referred to, as shown. Ina 
device of the character described, the operation is as follows :— 
As the machine table is taking the cutting stroke the projec- 
tion or bracket D corresponding thereto comes in contact with 
one of the slides F, pulling the chaia G t» which it is attached 
forward and rotating the sprocket wheel H and shaft, and likewise 
the lever A and disc W, thereby bringing the point of connection 
of the chain O towards the top side of the shaft and simultaneously 
lifting the weight, the point of connection reaching its greatest 
effected angle or leverage by the time the table finishes the cutting 
stroke, when by the ordinary reversing mechanism the table is 
about to change to the backing stroke. In the position stated, 
therefore, the weight can act at the greatest leverage effectively to 
use the stored up energy for assisting in quickly returning the 
table to its initial point, and this with little strain on the working 
parts of the machine.—/une 24th, 1908. 


24,615. November 6th, 1907.—IMPROVEMENTS CONNECTED WITH 
THE FEED DEVICES OF MACHINE TOOLS AND THE LIKE, Cur/ 
Albert Hirth, of the Fortuna Werke, Albert Hirth, Canustatt, 
Stuttgart, Germany. 

In the present feed devices for tool-holders and the like in 

machine tools it is usual to employ a screw spindle with square or 

taper threads, the rotation of which advances or draws back a nut 
mounted thereon. This device is not suitable for precision machine 








A large number of self or mutuallinductances are utilised both 


of translating devices and their resistance, or back electro- 


tools, such, for instance, as grinding machines, in which even 
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fractions of the hundredth part of a millimetre have to be taken 
into consideration, because on account of the film of oil neces- 
sarily present in the various threads it is impracticable to obtain a 
reliagle and sufficiently precise adjustment free from all back- 
lash, The object of the present invention is a precision feed 
device for such holders in machine tools and the like in which a 
reliable adjustment and extreme accuracy are obtained by employ- 
ing for the adjustment of the holder slide a wheel or the like pro- 
vided with inclined surfaces which are brought into contact with a 
spring or weight-controlled holder or a lug of the same steel on the 
one side, and rest against an abutment or a part of the frame on the 
other, the arrangement being such that the abutment or support- 
ing part comes opposite or nearly opposite the lug or the like part. 
Referring to the engraving, on the casing is adjustably 
mounted the holder slide B which carries a grinding spindle C with 
a grindstone D or some other operating part. The slide B is con- 
nected, by means of the rope passing over a pulley, with the 
weight, under the influence of which the lug H of the slide is 
pressed against the adjusting wheel A. This wheel is mounted 
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in the casing ona stud K, and is provided on one side withan inclined 
surface L, the other side being flat and resting against an abut- 
ment M on the casing which is opposite or nearly so to the lug H of 
the slide. The wheel A has gear teeth on its rim and is operated 
by a hand wheel and pinion. As the adjusting wheel is A rotated 
the holder slide B is either pushed forward by the inclined surface 
L or foreed back by the weight. In this way the entire pressure 
on the adjusting wheel is taken up by the “casing, so that inaccu- 
racies due to the bending or tilting of the wheel are precluded. 
Inaceuracies due to the presence of a layer of oil in lubricating 
are also obviated, because when suitable materials are used for the 
adjusting wheel and parts in contact with same, no lubrication is 
required. Such materfals may be, for instance, hardened steel for 
the lugs H and hardened and ground cast steel or cast iron for the 
lugs M and the adjusting wheels. The sloping surface of the 
wheel can, of course, be repeated more than once in the circle, so 
that in one rotation the too] holder would be moved forward more 
than once, the weight or spring returning it on each occasion.— 
June 24th, 1908, 


MISCELLANEOUS. 


16,339. July 16th, 1907.—IMPROVEMENTS IN SAND-MOULDING 
MACHINES, The Safety Tread Syndicate, Limited, of 15, 
Barbican, London, and John James McClelland, of 73, Harrow- 
gate-road, South Hackney, London, N.E. 

The present invention has reference to improvements upon 
sand-moulding machines of the class described in the specification 
of a British patent granted to the present applicants, No. 13,288/04. 
The object of the present invention is to provide means whereby 
the ramming may take place both upwards and downwards, which 
is a preferable ssothad, and one which gives improved results. 
Referring to the engravings, A A are a pair of trolleys provided 
with levers and links B for moving them to and from the position 
beneath the rammer. E are metal boxes which contain the 
patterns and also rams G for assisting in the compression of the 
sand. H are boxes or flasks which are detachably secured to the 
boxes by means of cotter pins or the like. On the boxes E are 
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trunnions resting in bracket bearings J on the trolleys. K K are 
rising and falling tables situated in line with the track of the 
trolleys. The moulding machine is in other respects similar to 
machines of the same kind previously known. In practice the 
boxes E and H are secured together, placed on the trolleys, and 
filled with sand. The trolleys are then alternately advanced to 
‘the dotted position of the lower illustration, where the sand is 
rammed both from above and below—from above by means of the 
already known rammer operated by the piston, and from below 
by means of the ram G in the box E. After each ramming opera- 
tion the trolleys are moved outwards, and by means of a crane or 
other suitable device the boxes E and H locked together are 
turned completely over on the trunnions on to the tables K. The 
cotter pins are then knocked out, and the tables K are lowered, 
and with them the flasks H, while the boxes E are retained by the 
crane and the bearings. The lowering of the tables K with the 
flasks H thereon withdraws the patterns from the sand contained in 

the said flasks. The box can then be turned back and covered u 

again with other flasks, which are in turn filled and rammed, 

while the flasks H are removed from the tables K and carried 

away.—June 24th, 1908. 

9865. May 6th, 1908.—SwitcH PLATES FOR THE AERIAL WIRES 
OF ELECTRIC TRAMWAYS, Alfred Gislain Boon, of 153, Avenue 
du Sud, Anvers, Belgium. 

The present invention relates to an arrangement to prevent the 





trolley from being guided on to;the wrong ‘wire when passing a 
switch plate, and thus to avoid the usual consequences thereof. 
The invention consists in that on the underside of the switch- 
plate is provided a vertical pin which at the moment that the 
trolley comes on to the switch plate guides the trolley on to the 
wire leading in the direction in which the car is to pass. Referring 
to the engraving, the guiding pin A is fixed to the switch plate B, 
between the two branch wires C. The pin which projects down- 














wards from the switch plate B towards the trolley pole is provided 
with a shoulder D and a washer E, between the nut and the 
switch plate. As soon as the trolley runs off the wire C leading to 
the switch plate, and the tramway turns either to the right or the 
left, then the trolley pole is moved to the right or to the left by 
the pin A, so that it is impossible for the trolley to run on to the 
wire leading in the other direction. —/une 24th, 1908, 


22,453. October 11th, 1907.—IMPROVEMENTS IN SELF-ACTING 
REDUCING VALVES FOR HIGH-PRESSURE FLUuIDs, Thomas 
Robinson, of Highfield-terrace, Low Bentham; Richard 
Robinson, of Holme Cottage, Low Bentham ; Thomas Briscoe 
Boyd, Low Bentham; and George Lunney, of Ingleborough- 
view, High Bentham, all in the West Riding of the County 
of York. 

This invention relates to the type of self-acting reducing valve 
having a high-pressure inlet nozzle, a high-pressure chamber, a 
low-pressure chamber, an intermediate chamber with drip pipe, a 
piston-rod with valve disc and piston, a connecting passage, and a 
te ae ag outlet—as shown, for instance, in the specifications of 
Goodson’s patent No, 3999 (1878), Layton’s patent No. 16,766 
(1884), and Schiitz’s patent No. 5359 (1880). The improved 
meerie is intended mainly tor use as an automatic pressure- 

ucing valve for water mains, but is — applicable for use 
in connection with steam, compressed air, and other high-pressure 
fluids. The improved apparatus comprises essentially a high- 
pressure inlet nozzle A, a high-pressure chamber B, a low-pressure 
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chamber C, an intermediate chamber D, a lift valve J controlled 
by a piston-rod E and piston K working within the chamber C, a 
compression ring L, a guide collar H, a pipe F connecting the 
high and low-pressure chambers B and C, and a low-pressure 
outlet G. The inlet nozzle A from the high-pressure main delivers 
into the high-pressure chamber B, which is formed with an 
internal collar H having passages or ducts I. The piston-rod E, 
working through this collar H, terminates at the high-pressure end 
in a valve disc J abutting on the nozzle A, and terminates at the 
low-pressure end in a piston K working within the chamber C, 
which is bored to receive it. The joint between the chambers B 
and D is made tight by means of a eee ring L fitting 
within a recess M in the flange so as to embrace the piston-rod E, 
the intermediate chamber D being open at the top and being 
provided with a small drip pipe N to indicate and take away any 
possible leakage. The end cover O of the low-pressure chamber C 
is formed with an internal stop P to limit the movement of the 
piston-rod E. The respective areas of the nozzle A and piston K 
are so arranged as to be inversely proportionate to the pressure at 
the inlet nozzle A and the pressure required at the low-pressure 
outlet G. The valve therefore remains closed and in perfect 
equilibrium so long as these pre-sures remain unaltered, whilst on 
any reduction of pressure takitfg place within the chamber C the 
valve is momentarily opened and the pressures automatically re- 
adjusted, after which the valve is automatically closed—J une 24th, 
1908. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette, 


889,887. Gas ENGINE, F. M. Ashley, New York, N.Y., assignor 
of one-half to W. A. Armstrong, Philadelphia, Pa Fited 
June 19th, 1905. 

In a gas engine, a cylinder adapted to contain two pistons, and 
having separate gas and air inlet ports located at points therein 
about where the pistons will rest at the end of their strokes, and 
two pistons in said cylinder, each of which travels over a gas and 





an air inlet port and controls the inlet of fluid, one of said pistons 


serving to compress air in one end of the cylinder, and one serving 
to compress gas in the other end thereof, said cylinder having 


conduits in its wall through which air and gas may be led to the 

inlet ports. There are forty-four claims. 

890,006. TurBINE, W. (. Wright, San Francisco, Cal., assignor to 
the Wellman-Seavev-Morgan Company, Cleveland, Ohio, —Filed 
January 7th, 1907. 

This invention is for a water turbine, which is a species of 























double Pelton wheel, very clearly shown in the engraving. There 
are six claims. 
890,028. Fine Fugen Fur~acr, D. Cudiorth, Shelburne, Mass.— 
Filed September 27th, 1907. : 
Dust fuel is blown into the furnace, and encounters air sent up 
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through the bars by deflectors, as shown in the engraving. 
are two claims. 








THE INSTITUTION OF MECHANICAL ENGINEERS. — The first meet- 
ing outside London of the Graduates’ Association of the Institu- 
tion of Mechanical Engineers, for the reading and discussion of 
papers, was held in Manchester on the 26th ult. This was on the 
occasion of a three-days’ visit of the London Graduates to Lanca- 
shire, when a number of works connected with the engineering, 
electrical, and textile industries were visited, besides the labora- 
tories of the University and Technical School. About thirty 
graduates attended the general meeting in the evening, when 
about fifty Members and Associate Members were also present. 
The chair was occupied by Mr. C. E. Stromeyer, Member, and the 
following papers, both by £ hire Graduates, were pr ted :— 
‘‘High-lift Centrifugal Pumps,” by Mr. W. E. W. Millington, of 
Oldham ; ‘‘ Engine Testing, with Some Notes on Modern Steam 
Practice,” by Mr. A. Stadelb , of Manchester. The reading 
of each of these was followed by a brisk discussion, in which both 
Graduates and Members of the Institution took part. Before 
leaving the district the Graduates accepted an invitation to 
visit one of the coal mines on the Earl of Ellesmere’s estate. 


MANCHESTER ELECTRICAL EXHIBITION.—The prospects of this 
Exhibition, which is to be held in Manchester in October next, are 
bright. In addition to the support snd sympathy of between 
thirty ard forty corporations, including Manchester, Salford, 
Bolton. Barrow, Bury, Bradford, Derby, Dewsbury, Hull, Notting- 
ham, Rochdale Stockport, Warrington, London, Birmingham, 
Leeds, Newcastle, and Glasgow, the electrical trades are taking 
spaces for their exhibits in quite a satisfactory manner, and it is 
confidently expected that the Exhibition as a whole will be even 
finer than that held at Olympia some three years ago. It is 
intended that every phase of the application of electricity shall 
be represented. ‘The profits, if any, will be distributed in three 
directions :—First, the exhibitors will receive a percentage; 
secondly, the contributors and donors will receive a share ; and 
thirdly, charities connected with the electrical industries will be 
benefited pecuniarily. The temporary building which is ape 
ing completion covers over 100,000 square feet, is admirably 
situated on a convenient plot of land known as Platt’s Fields, and 
is within easy access of the city of Manchester. The secretary is 
Mr. W. Davenport, Broad-street House, London, E.C. 
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BERRY’S PATENT 


HYDRAULIC WORKING VALVES, /"""—""" 


Fixed Hydraulic 
Rivetters 
from sft. to r1ft. 6in. gap. 


Portable 


Hydraulic Rivetters, 
all sizes 





Belt-driven Pumps, 


all sizes. 


Steam Pumps, 


several sizes. 


Hydraulic Accumulators 


3in. to 15in. Rams. 
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Structural Engineering. By Professor A. W. Brightmore, 
D.8c., M. Inst. C.E. Cassell and Co., Limited. 

Tue appearance of a new book on structural engineer- 
ing, written and published in this country, must be viewed 
with interest, since so much of the modern literature on 
the subject is the work of American authors. The sub- 
ject has generally been treated in large and expensive 
volumes, and often in several volumes, and there is no 
doubt a great need for a book giving the necessary 
matter in a concise form handy for use, both from the 
point of view of the engineering student and the designer 
of engineering structures. The reviewer, therefore, looked 
forward with interest to the perusal of a book which, 
from its comparatively small compass and from the com- 
prehensive nature of the headings to the chapters, 
promised to fulfil this need. There are a few errors 
which will be referred to under the chapters in which 
they occur, and a few instances where the process of 
compressing the matter has endangered the clear under- 
standing of the text; also one or two cases where the 
matter could with advantage have been brought up to 
date; but, generally speaking, the book is thoroughly 
modern, remarkably concise, and should prove a useful 
addition to engineering literature. 

In the first chapter the author has considered “ Bend- 
ing Moments and Shearing Forces,” giving general prin- 
ciples, which will furnish a direct solution to most 
practical cases, rather than treating a number of special 
cases, which has been the custom in many previous 
works. The novel method of treating a load uniformly 
distributed over a portion of the span is especially 
worthy of mention. The familiar “link polygon” 
method of graphically determining bending moments 
has been dealt with in a chapter by itself, and its 
immense importance in solving the problems relating 
to the statics of structures fully set forth. Braced 
girders and roofs are treated in Chapters III. and IV., 
and in considering the stresses due to wind pressure, 
Dr. Brightmore has brought his book thoroughly up to 
date by making use of Dr. Stanton’s latest experiments 
on wind pressure. In these same chapters, however, 
reference is made to the disadvantage of trusses of more 
than one system of bracing, arising from the indefiniteness 
of the calculation of the stresses in the various members, 
and in this respect the book is not up to date. It is a 
matter of knowledge* that relatively to the calculated 
stresses, the stresses deduced from actually measured 
strains in the members of such trusses are less than in 
the N truss, and, moreover, the trend of modern practice, 
which a few years ago favoured the N girder, is in the 
direction of the Warren girder with several systems of 
bracing. 

Also in another respect Chapter III. might with advan- 
tage be brought up to date, that is in the method given 
for finding the equivalent uniform load. This is not now 
obtained from the parabola enclosing the actual bending 
moment diagrams, but from the maximum bending 
moment which is assumed to occur at the centre of the 
span. 

The subject of the fifth chapter is the “ Cross-sectional 
Area of the Members of a Structure.” The rules sug- 
gested give much the same results as the simpler methods 
adopted in practice, with this exception, that the author 
draws no distinction between members which are fully 
strained when one track is loaded and those in which the 
maximum stress occurs only when two tracks are fully 
loaded at the same time. Professor Rankine’s modifica- 
tion of Gordon’s column formula for the design of com- 
pression members is given, together with a table of the 
necessary constants. 

Chapter VI. considers the “ Stresses on Planes through 
a Point in a Member.” This chapter is referred to in 
many subsequent parts of the book, and is well worth 
careful study. It meer up to the design of girders with 
solid webs, which is dealt with in the following chapter, 
and the resultant stresses in the web due to the normal 
and shearing stresses receive the careful treatment which 
has too rarely been accorded them. An error occurs in 
the design of the rail-bearer which concludes this chapter. 
The position of the four loads to produce the maximum 
bending moment is not, as stated, a symmetrical one about 
the centre, and the actus] maximum bending moment may 
be obtained by applying the formulx given in Chapter I. 





In Chapter VIII., “ Continuous Girders and Cantilever 
Bridges ” are treated, and the theorem of three moments, | 
both for a distributed and for concentrated loads, is fully | 
developed. Some simple cases are considered with dis- | 
tributed loading, which lead up to the treatment of canti- | 
lever bridges. In determining the “ Deflection of Girders” 
the method followed is that given in Professor T. Claxton 
Fidler’s “ Practical Treatise on Bridge Construction,” but 
a correction has been applied in the case of braced 
girders for the extra deflection due to the alteration in 
length of the web members. Inthe chapter on arches each 
of the three types, three pin, two pin, and fixed end arches 
is considered, and reference is made to the spandrel- 
braced arch. The chapter concludes with some con- 
sideration of the design of masonry arches and_ their 
abutments, and a graphical method of investigating the 
stability of an arch ring, preliminarily designed according 
to an empirical formula, is described. Chapter XI. is 
headed “Suspension Bridges,” the effect of stiffening 
girders, continuous and hinged, being fully considered. 

In the chapter on earth pressures and retaining walls, 
the incompleteness of Rankine’s rules for determining 
earth pressures is. instanced, and a method advanced by 
which the friction of the earth at the back of the wall, 
as a factor preventing overturning, may be taken into 
account, 

There is a chapter on “Foundations and Footings,” 
which concludes with a consideration of the most 
economieal number of spans for a viaduct. The design 








* “ Proceedings,” Institution Civil Engineers, Vol. cli., p. 448. 





of masonry dams is treated in a very concise manner in 
Chapter XIV., which opens with some general investiga- 
tions of the variation of normal and shearing stresses on 
various planes, proceeds to give notes on the design of 
low and of high dams, and concludes ' with a considera- 
tion of the economical relation between straight and 
curved dams. 

The last chapter deals with reinforced concrete struc- 
tures. The usual method is adopted of proportioning 
beams by assuming the concrete above the neutral axis to 
take the compression and the steel rods all the tension ; 
but, in addition, some very useful investigations are made 
as to the size of rods to give proper adhesion, and the 
proper distance apart of the rods, and the function of 
turning the rods up towards the ends or introducing 
stirrups. As stated by the author in his preface, much 
of the matter is not new, and there is a distinct remini- 
scence of Professor T. Claxton Fidler’s “ Practical 
Treatise on Bridge Construction” in the chapters dealing 
with “ Bending Moments,” “ Braced Girders,’ and ‘“ The 
Deflection of Girders.” Matter published in the “ Minutes 
of Proceedings” of the Institution of Civil Engineers, 
and articles which have appeared in the engineering 
periodicals, have also been noted. 


Gas Power. F. E. Junge, M.A., &c. New York and 
London: Hill Publishing Company. 1908. 
Ir is stated on the title page that this book is “a study 
of the evolution of gas power, the design and construction 
of large gas engines in Europe, the application of gas 
power to various industries, and the rational utilisation 
of low-grade fuels,’ and apart from a few points with 
which we disagree with the author, it admirably fulfils 
this description. It is written by a man who is evidently 
thoroughly master of his subject, and has had at his dis- 
posal “inside” information in respect of the design and 
construction of the numerous details of large gas engines. 
Hence the book is of considerable value for reference. 
The first fifty pages deal with development and appli- 
cation of gas power in a general way, and refer specially 
to the work that has recently been done in Germany in 
obtaining gas from peat and lignite, and the author states 
that it is only necessary to glance at the geological map 
of the United States “in order to become aware of the 
impending revolution in power producing methods.” A 
short comparison of modern working cycles is also given, 
and a standard of comparison is proposed which is the 
same as that recommended by the Committee of the 
Institution of Civil Engineers on the “ Efficiency of 
Internal Combustion Engines,” except that instead of 
taking air as the standard substance, a gas in which ratio 
of the specific heats is 1°37 has been assumed. An iso- 
metric projection showing the standard thermal efficiencies 
of the Otto and the Diesel cycles under various con- 
ditions is given. These efficiencies are in the neigh- 
bourhood of 55 per cent., and therefore an actual thermal 
efficiency of 42°7 per cent., which the author states has 
been obtained with a Guldner gas engine, does not 
appear unreasonable. Had the author, however, con- 
sidered the effect of variation of specific heat on the 
thermal efticiency of the standard, he would have found 
that it was in the neighbourhood of 44 per cent., and he 
would doubtless have quoted the th2rmal efficiency of 
the Guldner engine with some qualification. The next 
hundred pages are devoted to a very full description of 
many large gas engines, including the Niirnberg, the 
Borsig-Oechelhauser, the Reichenbach, and the Kérting 
engine. This is one of the most valuable portions of the 
book, because not only is the general arrangement of each 
of these engines described, but very full particulars of the 
numerous details are given, and these details are illus- 
trated by means of very clearly drawn figures, many of 
which are dimensioned. The difficulties which have been 
experienced with the cylinders of gas engines, owing to 
expansion, are fully gone into, and the methods and forms 
of casting to obviate these difficulties are described. In 
this connection an interesting diagram is given showing 
the probable temperatures in different parts of the 
cylinder walls and the jacket. The governing of the 
Reichenbach engine is described at some length. This 
engine is fitted with a device for combined quantity and 
quality governing which the author states to be most 
successful, and he also states that this engine has so far 
proved to be far the best governed. An interesting set of 
indicator diagrams are given—without scale, however— 
showing the effect of variation of load, with illuminating, 
coke-oven, anthracite, and blast-furnace gas. In describ- 
ing the K6rting engine it is pointed out that, owing to the 
admission of the scavenging air through an inlet valve, 
the path of this air is to a certain extent uncontrolled, 
and to obviate this difficulty a special baffle plate has 
been placed in the combustion chamber at a definite 
distance below the inlet valve which directs the incoming 
air. The form and position of this baffle plate have 
formed the subject of an important series of experiments. 
Part II. concludes with a reprint of rules prepared by 
the Verein Deutscher Ingenieure in collaboration with 
the German Society of Engine Builders. These rules are 
very complete, but give no particulars as to how the 
tests are to be carried out, and it is stated that “ the 
execution of such tests is to be entrusted only to persons 
possessing the required expert knowledge and practical 
experience.” In Part III. of the book the application of 
gas power to various industries is considered, and over 
a hundred pages are devoted to the iron and steel 
industries in respect of utilisation of blast furnace gas and 
coke oven gas ; particulars of applications of this nature 
recently made in Germany are given. The extracts 
from the views of many authorities are quoted, and the 
author sums up by. giving his own conclusions. Remov- 
ing the dust from blast furnace gas, which the author 
states to’be the all-important question in this connection, 
is considered in detail, and illustrated descriptions of 
scrubbers and centrifugal washers are given; amongst the 
latter the Theisen washer is described, and is stated to be 
the most efficient of such washers. The results, with many 









interesting particulars of the experiments made with 
Theisen washers at four German blast furnace plants, are 
given. The book concludes with an important chapter 
on the rational utilisation of low-grade fuels. This is a 
question which is every day increasing in importance, 
because the gas engine, in combination with the gas pro- 
ducer, enables fuels to be economically employed which 
would otherwise be useless; and not only that, for in 
many cases by-products are obtainable which are of 
great commercial value. In this connection the utilisa- 
tion of lignite, peat, mine culm, refuse of wash banks, 
coke breeze, coke dust, &c., are considered, and several 
particulars are given. The special producers designed for 
such fuels, such as those by Fielding, Korting, and Deutz, 
are described, as well as the Mond process as applied by 
Dr. Caro. 


A Study of Splashes. By A. M. Worthington, C.B., M.A., 

F.R.S. London: Longmans, Green and Co. 6s. 6d. net. 
Att those who are fascinated by those branches of 
science which, they “thank heaven, are no use to anybody” 
must read Mr. Worthington’s monograph on splashes. 
There is nothing to review in the little volume, nothing, 
that is, that lends itself to discussion or criticism, because 
it is simply a record of facts observed by the camera. 
We shall therefore give merely a brief outline of the pro- 
blem Mr. Worthington and his coadjutor, Mr. Cole set 
themselves to solve and the extremely beautiful way 
they solved it. 

The problem was to study the effects produced when a 
solid or liquid drop falls vertically upon a surface of water. 
Mere visual observation shows to us all that a depression 
with a raised rim is produced, and that under most 
circumstances a column of liquid is shot up vertically into 
the air with more or less splashing, but as to the exact 
sequence of events we are in the dark, because our eyes 
are not swift enough to follow them. Neither is 
any cinematograph yet produced able to catch the 
process step by step. Some more rapid method 
of observation, then, had to be invented. The electric 
spark is a recognised instrument for such work, 
and there was little difficulty in deciding to use it. The 
duration of a spark from Leyden jars has been estimated 
at certainly less than three millionths of one second, 
and was.found to give a sufficiently short exposure for 
the work in hand; indeed, with a shorter exposure the 
plates could only have been developed with difficulty. 
The illumination having been settled, the next point 
was how to use it, and it was decided that each observa- 
tion was to be recorded singly. Thus one photograph 
would show a drop just coming into contact with the 
water, another photograph would show a drop— 
quite another drop but precisely similar to the first— 
when it was half buried in the surface, and so on. 
Tosecure this object a double problem was presented. First, 
to get a lot of drops of precisely the same weight at fairly 
long intervals of time ; and secondly, to be able accurately 
to time the spark to thousandths of a second. The solu- 
tion of the second problem is very elegant. The drop 
was received in a lightly smoked watch glass fastened to 
the end of a lever which was retained in a horizontal 
position, against the pull of a spring by an electro- 
magnet. A similar arrangement supported a metal ball. 
By pressing a key the current was interrupted, and both 
drop and ball started to fall simultaneously, and both 
would pass any given point at the same instant. The 
drop fell into the water, the ball, on the other hand, 
passed between, but without touching, the discharging 
knobs of the spark apparatus. The resistance of the gap 
was thereby reduced ; a primary spark took place at this 
point, and a secondary spark illuminated the drop at the 
same instant. If the spark gap and the surface of the 
water were on the same level, and the two tripping 
mechanisms at the same height above them, then the 
drop would always be photographed when it was about 
half immersed. If, on the other hand, the ball had to 
fall less far or further than the drop, then the latter would 
be photographed in a new position. The rate of fall being 
known, the difference in the time is known, and it 
becomes quite easy to take a series of pictures at very 
minute but accurately known intervals of time. 

Employing this very clever device. Messrs. Worthing- 
ton and Cole secured the remarkable pictures which 
illustrate the volume. They show clearly the denting of 
the surface, the formation of the crater, the rise and fall 
of the central column, the formation of the first ripple, 
and so on; and they bring out clearly the extraordinary 
fact that on impact the falling drop spreads itself over the 
surface and gathers itself together again, as it were, at the 
top of the central column. The whole making of a 
splash is illustrated and described in detail. Then the 
fall of a solid body into a liquid is attacked, and some 
beautiful photographs taken below the surface of the 
water bring out some astonishing phenomena which we 
invite scientific people to study for themselves. 

To end up his work Mr. Worthington seeks to be 
utilitarian. He points out that the piercing of an 
armour plate by a projectile produces effects very similar 
to the puncture of a liquid surface by a solid body. What 
a pity to spoil a pretty story needlessly! 





SHORT NOTICES. 

Boiler Construction. By Frank B. Kleinhaus. London: 
Archibald Constable and Co., Limited, 10, Orange-street, 
W.C. Price 12s. 6d.—In the present volume the author 
deals only with the construction of boilers, and does not 
consider their design. Throughout the book the subject is 
treated on a broad basis, for even the details of specific boilers 
are not given. Only the most recent and most rapid methods 
of construction as adopted in the best boiler shops are 
described, and these are fully explained. As the different 
operations on different makes of boilers are so similar to each 
other, it was considered the best plan to devote a section to 
the description of boilers generally. After this the locomotive 
boiler is taken up in the order in which the material goes 








through the shops. The author begins by explaining how the 
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different sheets should be laid which go together to make up 
a boiler. This chapter is followed by one on plate-bending, 
after which the author gives chapters on assembling, caulking, 
and details. At the end of the book there are many useful 
tables which are intended to give as nearly as possible all the 
matter which is necessary in connection with the construction 
of a boiler, together with the stresses which would be set up 
due to steam pressures and expansion. Useful plates of 
working drawings are also given at the end, which greatly 
add to the value of the book. 
practical. 

The City of London Directory for 1908. London: W. H. 
and L. Collingridge, City Press Office, Aldersgate-street, E.C. 
Price 12s. 6d.—This is the thirty-eighth annual edition of 
the ‘‘ City of London Directory.’’ It isan important book of 
reference and contains all the information about the City 
which one can expect. It is impossible for us to do 
justice to the work in the small space at our disposal, and we 


can butremind our readers that it contains an official section ; | 
educational ; livery companies’ guide ; streets section ; alpha- | 


betical list of the name, address, trade or profession, of every 
person or firm in the City. There is also a trades guide and 
a biographical section comprising portraits of the aldermen 
and principal officers of the City. Not the least important 
feature of the book is the very excellent and complete map 
of the City showing the boundaries of the wards and parishes. 

Experimental Electrical Engineering. By V. Karapetoff. 


London: Chapman and Hall, Limited. Price 25s. 6d.—The | 
| by a series of locks; but owing to the difference in the 


object of this book is to provide a laboratory manual suitable 


for general electrical engineering work. Numerous experi- | 
| required for such a scheme, coupled with the delay which 


ments are described, which cover the principal types of 


electrical machinery and auxiliary devices, and the principal | 
There are thirty-four | 
chapters and nearly eight hundred pages. Each chapter | 


commercial applications of electricity. 


covers one particular class of machinery or electrical 


apparatus, the experiments of the chapter being described in | 


an ascending scale of difficulty or importance. The 


descriptions of the various experiments are accompanied by | 
illustrations, showing the instruments to be used, connections, | 


and so forth. 


The Gas Engine. 
Ph.D., Se.D. 
21s, net. Third edition.—The changes which have been 
made in this book since the publication of the previous edition 
are such as to make the book cover more of the quantitative 
requirements of the engineer. The treatment of mean 
effective pressure, of efficiency, of the guarantee, and consider- 


By Frederick Ramsen Hutton, E.M., 


able expansion of the discussion on the producer, and of the | 


alcohols as fuel, are all new features of this edition. Atten- 
tion may also be called to a reference table of gaseous fuels 
which is of value for use in determining. mean effective 
pressure. The carburetter treatment has been expanded and 
brought more up to date. As a whole, the changes which 
have been made add very materially to the reference yalue 
of the book, 


The book is essentially | 


London : Chapman and Hall, Limited. Price | 
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RECONSTRUCTION OF THE ANDERTON BOAT 
LIFT. 


One of the most interesting examples of engineering 
work of its kind in existence, namely, the hydraulic canal 
lift at Anderton, on the river Weaver, in Cheshire, has 
recently undergone the process of reconstruction at the 
hands of Mr. J. A. Saner, M. Inst.C.E., engineer to the 
River Weaver Navigation Trustees. In addition to re- 
construction, the method of operation has been entirely 
altered, hydraulic power being superseded by electricity. 
Before commencing a description of the new work, which 
has just been completed, a few of the chief points in the 
history of the old lift will, no doubt, be of interest. 

The Weaver is a river of only modest length, but it is 
navigable by steam barges of 300 tons burden for about 


21 miles, between Winsford, in Cheshire, and Weston | 


Point, near Runcorn, on the Manchester Ship Canal, and 
thus serves to connect Northwich, the seat of the Cheshire 
salt and chemical industries, with the sea. In the 
early seventies it was deemed necessary to provide 


| facilities for inter-communication at Anderton between 


the Trent and Mersey Canal and the river Weaver, 
in order to save the expense and loss of time involved 
by the transhipment of goods passing from one to the 
other. The first means which suggested themselves for 
this purpose were the raising and lowering of the vessels 


levels of the canal and river at this point, the great space 


would be involved, and the loss of water by the canal, the 
scheme was found impracticable. Mr.—now Sir— 
Edward Leader Williams, who was at that time engineer 
to the Weaver Trust, conceived the idea of lifting and 


| water from the canal. It should be pointed out that the 
| canal, which for some miles runs parallel to the river, is 
| on the top of a’bank, while the river is below, the differ- 
| ence between the levels of the water being 50ft. 4in. 
| After consultation with Mr. Edwin Clark, M. Inst. C.E., it 
was decided that the vessels should be lifted while floating 
|in a trough of water, to obviate all danger of straining 
| the hulls in the event of the cargoes shifting. To do this 
| involved lifting the weight of the water in the trough as 
| well as the barges, and it was decided to have two equal 
| troughs so as to balance each other, and so reduce the 
| amount of power required. 
| Various designs were considered, and ultimately it was 
| decided that the best site for the lift was an island ina basin 
of the river. This selection made it necessary that the 
| water of the canal should be carried in an aqueduct 
‘at its normal level, across the river between the 
bank and the island, and that the boats should be raised 


lowering vessels by hydraulic presses without taking any | 


Swain S ** 


and lowered between the end of this aqueduct and a 
cutting from the main river into the island. The 
| works altogether comprised a basin opening into the 
canal, a wrought iron aqueduct to lead the water of 
the canal from the basin across an arm of the river 
|to the end of the lift pit, a double hydraulic lift on 
the island, and a channel cut through the island from 
| the pit to the main bed of the river for the passage of 
vessels. The illustrations above show a side elevation, 
two cross sections, and a 
aqueduct, while Figs. 4 an 
photographic views of the structure. 


- of the old lift and 
5. page 92, represent two 
The aqueduct, 
which still remains in its old form, is of wrought iron, 
162ft. 6in. long, 34ft. 4in. wide, built in three spans of 


| 80ft., 75ft., and 57ft. 6in. A central web divides it into 
| channels each 17ft. 2in. wide. The central web and the 
sides are 8ft. 6in. deep, and form continuous girders, 
which carry the aqueduct and the water, 5ft. din. deep, 
| contained within it. The total weight of the aqueduct 

and the water is 1050 tons, or about 6} tons per lineal 
| foot. The webs of the girders are stiffened by wrought 
| iron gussets to resist the outward pressure of the water, 
| and they are also strengthened by wrought iron overhead 
| arches, which tie them together where the outward 
| pressure and the compression on the top flanges are 
| greatest. The bottom skin plates are supported by trans- 
| verse floor girders, 1ft. 9in. deep and 5ft. apart, which 
| transmit the pressure to the bottom and side girders. 
| There is also a small floor girder, 9in. deep, connecting 
| the larger floor girders in the centre of each half of the 
| aqueduct and extending from end to end. The aqueduct 
rests on a cast iron bed-plate on the masonry of the basin 
at the canal end, and is elsewhere supported on cast iron 
| columns. 

A water-tight connection between the basin and the 
aqueduct was made by building the cast iron bed-plate on 
which the aqueduct rests into the masonry of the basin. 
The top of this bed-plate was covered with red lead, and 
| the bottom skin of the aqueduct bolted to it. The 
|inner edge of the bed-plate was chamfered off, and the 
| space between this chamfer and the skin of the aqueduct 
was caulked with wooden wedges. The sides were made 
water-tight with the masonry by running in Portland cement 
at the backs of wooden fenders which protect the ends of 
the aqueduct girders. The central columns bear on Portland 
cement concrete contained in cast iron cylinders which 
rest on a foundation of masonry supported on piles, while 
the end columns and all others round the lift pit are carried 
down to below the bottom of the pit, and stand on founda- 
tions of brickwork and concrete. Each end of the aque- 
duct is provided with two wrought iron lifting gates for 
controlling the entry and exit of the vessels. weight 
‘of each gate is about 27 cwt., and they are counter: 
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balanced by weights working over pulleys. The gates | brium when the troughs were at the same level. On the 





were formerly lifted by hand crabs, but are now operated | other hand, if one trough were heavier than the other, 


electrically. 


| then the heavier would fall nearer to the lower level and 


The lift was double, as previously stated, and the | force the lighter one up nearer to the level of the canal. 


barge 


s were raised or lowered while floating in a trough | Suppose, now, that all the valves were closed, that one 


of water, so arranged that one trough containing barges, | trough was at the level of the aqueduct while the other 
coming down to the river, assisted in lifting barges in | was down in the lift pit ; that the upper trough contained 





In the meantime the operator in the valve house opened 
communication between the accumulator and the ascend- 
ing lift press, the trough was forced up to within 6in. of 
the canal level. The reason that it did not force it up 
the whole distance is because the depth of water in the 
trough had been run off by syphons to 4ft. 6in., while the 
water in the aqueduct was 5ft. deep. This difference had 

















F.g. 1—OPERATING GEAR ON TOP OF ALTERED LIFT 


the other trough up to the canal. Each trough is 75ft. 
long and 15ft. 6in. wide. They are constructed entirely 
of wrought iron, their sides forming girders 9ft. 6in. deep 
at the centre, and 7ft. 6in. deep at the ends. These 
girders support the entire weight of the trough with its 
load of barges and depth of water of 5ft. The 
sides of the trough were stiffened to resist the out- 
ward pressure of the water by external gussets, 
but no overhead arches were employed. During the 
reconstruction stiffening arches have been put in. The 
pressure on the bottom is transmitted to the side girders 
by transverse floor girders 1ft. 9in. deep, and longitudinal 
floor girders 9in. deep. At each end of the troughs there 
is a lifting gate, similar to those on the aqueduct, and at 
the sides a number of cast iron syphons secure whatever 
depth of water the conditions of lifting may require. In 
the old lift each of the troughs was attached to the head 
of a cast iron ram by a wrought iron socket, 3ft. 6in. 
deep, bored to fit the turned head of the ram. From this 
socket wrought iron cantilevers were provided to take the 
weight from the side girders. Each trough was thus 
entirely supported and moved up and down by one central 
vertical ram 3ft. diameter. This ram passed through a 
stuffing. box in the bottom of the lift pit and through a 
tunnel into the press. The tunnel was 4ft. 4in. diameter, 
of wrought iron, and was provided to give access to the 
valve-box and glands of the presses and stuffing-boxes 
for adjustment and lubrication of the rams when 
necessary. The weight of each trough with the water and 
barges was about 250 tons, equivalent to a pressure of about 
4} cwt. per square inch of area of the ram. The rams 
and presses were of cast iron, in three lengths, joined by 
flanges and bolts. The presses were situated below the 
bottom of the lift pit, within cast iron cylinders, 5ft. 6in. 
diameter, sunk to the required depth. The presses 
fitted into cast iron bed-plates, fixed in place laterally by 
Portland cement concrete between them and the inside of 
the cylinders. At the corners of each of the troughs 
there are cast iron guide blocks, to work against 
guides on the columns round the lift pit so as to keep the 
lifts steady when in motion. The guide columns are 
supported below the bottom of the lift pit on foundations 
of brickwork and concrete, and were filled with ballast 
and built into the masonry round the pit. They are 
braced tothe columns at the aqueduct end, and 
are tied to the aqueduct itself, while at the river 
end they are braced together to a central column 
10ft. 6in. distant from the centre guide column, so 
forming a large triangular buttress. This was tied at 
the top to the guide columns at the aqueduct end of the lift 
pit by lattice girders, which also served to carry a plat- 
form. This platform is now carried in a different 
manner. Halfway between the ground and this girder the 
buttress was again tied to the same columns by other 
horizontal lattice girders. To assist in working the lifts 
a hydraulic accumulator with a ram lft. 9in. diameter 
and a stroke of 18ft. 6in. was provided. It had a capacity 
equal to that of one of the main rams for a stroke of 
4ft. 6in. The two main presses were connected by a 
pipe with an equilibrium valve for opening or closing | 
communication between them. There were also pipes 
and valves from the accumulator to each of the 
presses, so that the accumulator could be opened to either 
or both presses, as might be desired. Waste pipes con- 
veyed the spent water from the accumulator back into the 
aqueduct, and a safety valve permitted the release of pres- 
sure should the lift be raised beyond a predetermined 
position. The valves controlling the flow of water 
through the various pipes were all operated by shafting 
and gearing by an attendant in the house shown in the | 
drawings. 

The operation of the lifts was very simple. Let it be | 
granted that if the weight of the two troughs and their | 
loads were the same, and the communication between the | 
two presses open, so that the water-could pass freely from | 
gne press to the other, the apparatus would be in equili- 


| canal to the level of the river. 
' vessels could then be floated out. 


water 5ft. deep, and that the lower one contained water 


only 4ft. 6in. deep. When the valve on the communica- 


tion pipe was opened the upper trough descended, causing 


the lighter one to ascend ‘until, becoming partially 
immersed in the water in the pit, it was deprived of the gravi- 


tation influence, when it had lifted the other trough to 
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Plan on line C./ 
Fig. 3-DETAIL OF TUBE CONNECTIONS 


within 4ft. 6in. of the top of the lift. The communication 
was then closed, and the water in the press supporting the 
descending lift was run to waste into the aqueduct. This 
caused the trough to descend into the water in the pit, 
and the barges were thus lowered from the level of the 
By raising the gates the 








Fig. 2—THE ALTERED LIFT 


then to be made up by admitting water from the aqueduct 
to the trough until the levels were the same. But a 
water-tight joint had first to be made between the aque- 
duct and the trough. For this purpose the ends of the 
aqueduct and trough were bevelled, and afacing of timber 
was fitted on to the end of the trough, being correctly 
adjusted to the bevel of the face of the aqueduct. A 
round piece of india-rubber 3in, diameter was fixed on the 
face of the latter by suitable means, and as an ascending 
trough was lifted the india-rubber was compressed 
between the two surfaces, making a water-tight joint. 
After this joint was made a valve was opened in the 
aqueduct gate to allow water to pass between it and the 
gate of the trough, and the aqueduct gate was lifted as 
soon as the water level was the same on both sides. The 
trough gate was then pushed clear of the india-rubber 
face by the pressure of the extra 6in. of water in the 
aqueduct, and could therefore be lifted directly after the 
aqueduct gate. The water then flowed from the aqueduct 
to the trough till.the level was the same, and the barges 
passed through. After the gates were again closed, and 
the trough was allowed to descend, the water between 
the two gates fell through a pipe into the pit below, and 
was lost to the cana! at each operation. It will thus be 
seen that about eleven-twelfths of the entire lifting 
operation was performed by taking a layer of water 75ft. 
long by 15ft. 6in. wide by 6in. deep, or, say, 15 tons, from 
the canal, the remaining one-twelfth of the lift being 
performed by hydraulic pressure produced by a steam 
engine and pump. 

We shall now turn to a consideration of the causes 
which led up to the recent alterations, the extent of 
which will be understood by a comparison of the views 
on page 92 with those of the old arrangement above 
them. Further details of the reconstruction are shown in 
the drawing in the supplement, representing a side eleva- 
tion, transverse section, and details of the lifts as now 
at work. It appears from records that the lift under its 
former conditions gave no trouble for about ten years— 
except on one occasion, when one of the presses burst. 
Signs then appeared in the main rams of grooving, or 
scoring of the metal, and as this extended it was found 
difficult to keep the gland packings from being torn. 


| The satisfactory working depended upon the stuffing-box; 


so after ascertaining the practice in other places, the 
then engineer decided to insert dove-tailed pieces of 
copper into the bad places. This went on until 1896, 
when it was found that the grooving was increasing more 
rapidly than before, and certai:i parts of the rams were 
so much affected as to give rise to considerable anxiety. 
Careful examination and experiment seemed to show that 
the canal water, with which the cylinders of the presses 
were charged, was sufficiently impregnated with chemi- 
cals to set up an acute electrolytic action between the 
copper and the iron of the rams, so that the remedy was 
worse than the disease. Different mixtures of tin and 
copper were next tried, but nothing availed so long as 
the same water was used. After exhaustive examina- 
tion, it was decided to abandon the use of the canal 
water, and put down a condensing plant. This served 
two purposes, as the exhaust steam from the old engines 
was condensed, with a consequent saving of the coal bill, 


| while the corrosion and scoring of the rams was 


materially arrested. At the same time a small dynamo 
and battery were put down for,supplying light and power : 
for some warehouses and cranes on the adjoining . 
wharves, and advantage was taken of this to apply the 
power to lift the aqueduct and other gates, thereby saving : 
the labour of three men in constant attendance. 

These arrangements worked satisfactorily until in 1902 . 
it was found unsafe to continue the use of. the boilers, : 
which had been in constant use since 1875. The question 
then arose as to whether it would be more economical 
to renew the boilers or put down electric pumping plant, 
taking the power from the local electric supply company. 
It was eventually decided to adopt the latter course, and 
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one of Messrs. Mather and Platt’s variable speed motors 
and pumps was put down. The prime mover for the 
auxiliary power was therefore electricity, working the 
hydraulic pumps, everything else remaining the same. 
This arrangement was, on the whole, cheaper and more 
satisfactory than the old steam power, and led to a 
further reduction of working costs, although the repair 
bill was increasing, and it was becoming more and more 
difficult to keep the rams sound, the hydraulic pipes 
watertight, and the structure generally in a safe con- 
dition. 

This being the case, and in view of the long delay 
which would ensue from legal and other causes before a 
loan for the thorough overhaul and repair of the lifts could 
be obtained, the seriousness of the situation was put 
before the Weaver Trustees in August, 1904, in the form 
of areport. In this it was pointed out that in the event 
of the reconstruction of the lifts having to be carried out 
on the existing site, the best way of giving effect to it 
would be to sling the caissons from the top, and abandon 
the hydraulic rams altogether. The late Sir Benjamin 
Baker was called in and confirmed this view, and 
approved, subject to some detail modifications, the plans 
prepared by Mr. Saner. Preparations for obtaining the 
money and getting out detailed drawings in accordance 
with Mr. Saner’s designs, were then pushed on, but it 
was not until early in 1906 that orders for the actual 
work could be definitely given. 

Had it been decided to place a new lift on a fresh site 
the construction would have been comparatively an easy 
piece of work, but as the old site had to be retained the 
three important points to be considered were :—(a) Non- 
interference with the traffic; (6) future accessibility for 
repairs, as it was not intended to entirely renew ; (c) cost 
of carrying out works sufficient to make the machine 
thoroughly safe again. 

It is evident from the drawings that to renew the rams 
meant a long stoppage, the length of which it was 
impossible to estimate, and when done the position would 
have been very much as before, being subject to the same 
inaccessibility for future repairs, as the two caissons were 
inter-dependent, and all traffic had to be stopped for 
every minor repair to any part of either caisson or 
machinery, with the result that as much as possible had 
to be done on Sundays, at double cost. Mr. Saner met 
this point by undertaking that if his proposal were 
adopted he would only ask for three stoppages, at different 
times, of two weeks each—a promise he fulfilled, with 
four days to spare. 

An essential feature of the new design is the provision 
of a dry dock for the caissons to descend into, and as the 
existing dock had no bottom, but merely walls at the 
sides and one end, it was necessary to put in an inverted 
arch and end river gates, which not only made a dry 
basin, but also formed a support for the side walls, upon 
which the upper structure, weighing some 1676 tons dead 
load, was to rest. The foundation was only fair, being 
gravel mixed with a small amount of sand, so that it was 
necessary to spread the weight over a sufficient area and 
make the mass perfectly solid and watertight, otherwise 
there would be future trouble and expense in keeping the 
dock dry. The dimensions of the dock are about 80ft. by 
39ft., and during the first stoppage the whole of this space 
was excavated to the depth of about 5ft., and a concrete 
invert, 4ft. 6in. thick in the centre, and 5ft. 6in. at the 
sides, putin. The side and end walls were underpinned, 
and steel H joists, 12in. by 6in., having a cross section of 
13 square inches, were placed right across, 4ft. centres, 
with the ends pocketed into the masonry on each side. 
Where these could not be inserted, on account of the 
old rams, an additional thickness of concrete was used, 
and short ends only were inserted in the walls. All this 
was done between 6 p.m. Thursday, April 12th, and 6 a.m. 
Monday, April 30th, 1906, the work being carried on night 
and day, with relays of men. The following August the 
frames and fore bay for the new river gates were put in, 
the stoppage being from Saturday, 4 p.m., August 4th, to 
7 a.m., Monday, August 13th, 1906. 

All the submerged work was now complete, and the 
counterforts behind the walls, masonry for the columns, 
and drainage pump chamber, were proceeded with more 
leisurely, as the work could be done without interfering 
with the traffic. Meanwhile the upper structure was 
being built in the Weaver Navigation Yard at Northwich, 
where all the girders were built, and wheels, shafts, 
&e., machined. The columns—Fig. 3—some of which 
consist of tubes 2ft. 4in. diameter and 28ft. 54in. long, 
liin. thick, were purchased from the Mannesmann Tube 
Company, but were drilled and fitted together by the 
Weaver staff. The gear wheels and pinions were cast by 
P. R. Jackson and Co., Limited, of Salford, but all the 
turning and boring, including that of the brass liners, 
were carried out inthe Weaver yard. Most of the castings 
for pedestals and counterweights, &c., were supplied by 
Cleghorn and Wilkinson, Limited, of Northwich. The 
brass castings were supplied by Sykes and Harrison, 
Limited, of Manchester, and the steel cup castings by 
Edgar Allen and Co., Limited, of Sheffield. 

An interesting problem arose in connection with the 
cup-and-ball joints—Fig. 3—on the tops of the columns. 
These were turned up by means of a template fitted to 
the tool carrier of an ordinary lathe, the feed being auto- 
matically regulated bya counterweight. When complete, 
the cup and ball were ground together to ensure perfect 
contact all over. The steel plates and angles, &., were 
from the Shelton Iron and Steel Company. The electric 
motors of 5 horse-power each, for lifting some of the gates 
and the drainage pump, were supplied by Royce, Limited, 
of Trafford Park, while the remainder were converted or 
exchanged by Mather and Platt, Limited, from 110 volts, 
at which they formerly worked, to 440 volts, the pressure 
now adopted. The two main operating motors, of 30 
horse-power each, with tramway controllers and resist- 
ances, automatic brake, &c., were supplied by the British 
Electric Plant Company, of Alloa. Some of the smaller 
fittings were supplied by the Northwich Electric Supply 
Company, from whom the power is obtained. All the 





fitting up both of the mechanical and electrical machinery, 
including all erection, has been done by the Weaver men 
under Mr. Saner’s superintendence. 

Until last Easter there was no further stoppage of the 
traffic, all the upper girder work, the main girders of which 
weigh 15 tons each, being erected while the lift worked 
underneath. The wheels and shafting, &c., of the east, or 
No. 1 side, were got ready in advance of those for No. 2 
side, and on Thursday, April 16th last, the third stoppage 
was commenced, and lasted until Tuesday, May 5th, when 
the No. 1 side was opened for traflic. During the 
stoppage the channel bars were put along each side of the 
caisson and the ropes attached, the central star girder 
and ram head weré removed, additional cross girders put 
in, the inner end gate, with its supports fixed, some 
general repairs done to the caisson and aqueduct, and the 
joints properly fitted to the rubbers. The south-west 
corner of the masonry of the upper basin, which had 
been much damaged by the constant bumping, «c., of 
boats, was taken down and re-built, the upper basin 
mudded out, and the piling at the entrance from the 
canal renewed. The No.1 caisson and aqueduct were 
refilled by May Ist, and so well had things been arranged 
that the caisson moved without the slightest hitch 
when the power was switched on. The remaining time 
was occupied in clearing away the old ram head and the 
scaffolding. 

As soon as the No. 1 side was at work, all hands were 
put upon the No. 2 side, and as everything could be worked 
at without interference, it made rapid progress, all the 
pedestals, wheels and shafting being completed by July 
3rd. After that date the ropes were coupled up, the joints 
made good, and on 11th inst. the caisson was filled, 
and the old ram head removed. The No. 2 aqueduct was 
also repaired where necessary, and this week the two 
caissons were both thrown open for traflic. 

The principle of the new arrangement will be followed 
by reference to the illustrations on page 92 and the supple- 
ment, which show sectional views of the reconstructed 
work. Itissimple,depending merely on two equal weights 
counterbalancing each other, the motive power being 
applied to turn the pulley through worm reducing gear 
and double helical gearing, whilst the distribution of the 
weight is effected over a number of ropes. 

The power of the motor is applied to the main pulleys 
as follows:—The motor runs at 750 revolutions per 
minute. This speed is reduced by means of an enclosed 
worm and wheel to 18 revolutions per minute. The worm 
wheel actuates a longitudinal shaft which conveys the 
power to two short cross shafts, making 12 revolutions 
per minute, placed at equal distances from the centre and 
from each end of the pulleys. By means of bevel wheels 
the worm wheel actuates two longitudinal shafts running 
the whole length—70ft.—and having pinions engaging 
with each pulley. The speed is by this gearing reduced 
to three revolutions per minute, and as the pinions are 
12in. diameter and the wheels 6ft., there is a further 
reduction, so that the main pulleys only make one revo- 
lution in two minutes. Every pulley is therefore directly 
geared to the shafts, and as all the teeth are helical, there 
is an absence of noise and backlash, the humming of the 
electric motor only being noticeable. The placing of the 
cross shafts also ensures the simultaneous movement of 
the pulleys by equalising the torsion on the main shafting. 

Each caisson with the water in it weighs 252 tons, 
and whatever the size or weight of the boat, the aggregate 
does not vary, as, of course, the boat displaces its own 
weight of water. To counterbalance this means 252 tons 
of cast iron, which is divided into thirty-six groups of 
weights of seven tons each. Each group is suspended 
by an independent rope, passing over a 6ft. pulley, so 
that whatever the stretch of the rope may be, the latter 
can never be stressed to more than 7 tons plus the 
friction between rope and pulley. As nearly the whole 
length of the rope is hanging free when the caisson is at 
the top, any uneven stresses are relieved, and the rope 
starts afresh each time the caisson descends. 

The power required is therefore only that necessary 
to overcome the friction of the pulleys on their bearings 
and that due to other minor sources. Although the weight 
moved is approximately 570 tons, including the wheels, 
the actual power required is only half a Board of Trade 
unit for the single stroke of 50ft., which is accomplished 
in from 5 to 5} minutes, or, say, 8 horse power. The 
electricity is supplied on a sliding scale of cost varying 
from 2d. to 1d. per unit. The object of providing the 
large 30 horse-power motor was to allow for possible 
variations of water level, and it has been possible to work 
with a difference of 6in. in the level of water in the 
troughs, or an unbalanced load of more than 14 tons. 
This, however, is not needed in actual practice, as the 
joint at the river end of the caisson is made adjustable 
in case of floods or drought. The working ropes are 
merely laid on the pulleys, but in order to provide for 
an emergency, which might arise through a boat knock- 
ing out an end gate, a sufficient number of idle ropes are 
provided, which coil and uncoil on the larger pulleys, and 
would prevent any undue running away of the counter- 
weights. 

The automatic device shown in the supplement is for lift- 
ing the two gates, namely, at the inner end of the caisson and 
at the outer end of the aqueduct, by means of one set of 
gearing. Formerly it was necessary to have gearing for 
lifting the aqueduct gate.. This was situated in the upper 
switch house, and there was, besides, another set on the 
caisson itself. When the caisson reaches the upper level 
it is, of course, necessary to open both of these gates in 
order to provide a free passage from the caisson to the 
aqueduct, and as the caisson rises a lug fixed to the aque- 
duct gate engages the trigger attached to the balance 
weight and staple. This brings the staple over the hook 
shown fixed to the aqueduct gate and holds it there until 
the lifting power is applied, when both gates are 
drawn up together. When lowered the hook referred to 
falls by gravity and releases the staple, the counterweight 
of which falls over far enough to clear. So far, this 
arrangement has worked satisfactorily, and even should 
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the staple stick, the lug on the aqueduct gate woul 
it to fall before any eh sy done. ° _— 

The No. 1 side has already made over 2500 strokes, and 
has passed all the traffic through, so that it is fair to say 
the capacity of the two separate caissons will in practice 
be at least double what it was under the old conditions 
The lifts and gates are all operated from the house— 
shown in the drawings above the aqueduct—by mea s 
of electric controllers. 

The cost of the: alteration will be, when complete 
about £25,000, for which practically two lifts have been 
provided; but Mr. Saner is confident that if the work 
could be started on fresh ground, without interruption, 
this cost would be considerably reduced. His experience 
of this work fully confirms his evidence given before the 
Royal Commission on Waterways, both as to costs and as 
to the possibility of working the upper reaches of canals 
without any loss of water, except by evaporation or acci- 
dental leakage. 

The new arrangement has the advantage of reducing 
the physical labour required of the man in charge of the 
controllers, as formerly he was obliged to remain at the 
valves all.the time the caisson was at the joint, either 
easing the pressure or applying more, as either the 
accumulator or the caisson pressure became the greater. 
Now, as soon as the power is switched off, everything is 
at a standstill, and nothing moves until it is again applied. 
There will also be a small reduction in the labour required, 
as although since 1896, when electric power was applied 
for lifting the gates, there have only been three men in 
constant attendance, and one man for half time, two men 
will be actually required, namely, one above and one 
below. A third man will, however, have to be in attend- 
ance to act as waiting man in case of illness, and can be 
usefully employed assisting the boats in and out and oiling 
the machinery. 

One thing has also been proved, if proof were necessary, 
by the various alterations at Anderton, and that is, for 
a similar intermittent load electric power for driving 
hydraulic pumps is somewhat cheaper than steam, but 
when applied direct, and the hydraulic power eliminated, 
the cost is considerably less. For whereas the daily con- 
sumption of electricity at Anderton previous to the last 
alteration averaged about 118 units per diem, it has now 
been reduced to about one-half of this amount for doing 
exactly the same work. 

The illustrations accompanying this description are 
reproduced from drawings kindly prepared for us by Mr. 
Saner, to whom we are also indebted for the foregoing 
particulars of the new work. 








THE FRANCO-BRITISH EXHIBITION. 
No. X.* 

Ovr illustration—Fig. 53—shows a particularly inter- 
esting exhibit of the Glasgow Iron and Steel Company. 
It is an embossed manhole door before and after 
being tested by the Board of Trade surveyors in May, 
1908. The door, which measures l16in. by 12in. by 
lin., was not destroyed, in spite of being subjected 
to 3850 lb. per square inch. The testing cylinder being 
unable to withstand a higher pressure, the test was con- 
cluded when the above figure was reached. Another 
manhole door, measuring 16in. by 12in. by jin., was put 
through the same test, and we are informed that it stood 








Fig 53—MANHOLE DOOR 


a pressure of 2950 lb. per square inch. A third, measuring 
16in. by 12in. by }in., bent over at 2430 lb. per square 
inch. In no case, we are told, did these doors show indica-~ 
tion of flaw or defect after the tests, either in the plates 
or studs. All the doors referred to above were made by 
the Rolled Steel Forge Company, of Wishaw, from steel 
plates manufactured by the Glasgow Iron and Steel 
Company, Limited, also of Wishaw. 

The Adjustable Cover and Boiler Block Company is 
showing a model boiler equipped with the company’s 
adjustable system of boiler settings, which enables all - 
external parts of the boiler to be examined without 
having to damage the brickwork. While cleaning the 
flues also, the removal of these covers allows the light to 
penetrate, which, besides simplifying the cleaning process, 
enables the engineer to inspect the condition of the boiler 
with a minimum of trouble. Another advantage which 
the makers claim is that the expansion and contraction 
of the boiler cannot crack the brickwork. 

William Simons and Co., Limited, are exhibiting 
models and photographs of dredgers and elevating 
deck steamers. - Besides typical models of the best known 
types of dredgers for port and harbour improvements, 
the firm is also exhibiting a model of an alluvial dredger 
for tin or gold recovery. A model is shown of the 


* No, IX. appeared July 17th, 
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Simons patented stern well bucket-dredger St. Andrew, 
constructed to the order of the British Government. Also 
of the barge-loading bucket-dredger Lyster, constructed 
for the Mersey Docks and Harbour Board. Another 
model is that of the suction pump hopper dredger 
Grampus, for the Natal Government. Two ofthese dred- 
gers, the St. Andrew and Grampus, are on the 
hopper principle, of which Messrs. Simons are the in- 
ventors. The claims made for the hopper dredger are 
economy in first and working costs, and that the 
space occupied is much less than with the ordi- 
nary dredgers and attendant barges. The stern well 
type of dredger was also invented by Messrs. 
Simons. The advantages claimed for the stern well 
over the bow well dredgers are increased speed, im- 
proved steering qualities, and a form of hull better adapted 
for encountering rough weather, and, in addition, offering 
more shelter when dredging in exposed places. The model 
of the bow well barge loading bucket dredger Lyster 
conveys a good impression of its character. The bucket 
chain of the actual dredger consists of thirty-nine buckets, 
each of 20 cubic feet capacity, and is capable of dredging 
in sandstone rock. Each bucket with pins weighs 2 tons, 
and each connecting link 5 ewt. The bucket chain runs 
at a speed of fifteen buckets per minute when dredging 
hard clay, while on harder material a speed of ten buckets 
per minute is maintained. The bucket ladder is arranged 
for dredging to a depth of 45ft., and it can be raised so 
as to open up a channel for the dredger itself. The 
dredgings are discharged in such a manner that two 
barges can be loaded from the dredger at the same time. 
The 1200-ton screw suction hopper dredger Grampus 
referred to was constructed for the removal of the sand 
bar at the port of Durban, Natal. The Grampus was 
built in the year 1902, and was followed in the year 1903 
by the 2500-ton pump hopper dredger Nautilus, and two 
years later by the pump dredger Cetus with a hopper 
capacity of 3000 tons. The —— of the dredger for 
working tin alluvial deposit represents the largest dredger 
of this kind yet built. It was constructed last year to the 
order of the Tongkah Harbour Tin Dredging Company, 
and embodies all the most modern improvements. The 
dredger’s buckets are each of 7} cubic feet capacity, 
and the ladder is arranged for dredging toa depth of 40ft. 
under water level. The Simons patented elevating deck 
ferry steamer, a model of which is shown, is designed to 
permit a train of railway carriages to be run on board, or 
to leave the vessel at quay level irrespective of the con- 
dition of the tide. 

On the stand of Glenfield and Kennedy, Limited, 
is to be found one of Lea’s water recorders, as shown 
by the company at the last Machinery Exhibition held 
at Olympia. There are also water meters and other 
specialities manufactured by the company. One exhibit 
worthy of inspection by those associated with water 
mains is an apparatus for drilling and tapping mains and 
inserting ferrules, &c., without requiring to turn off the 
water. It is shown in Fig. 54. In using the apparatus a 
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Fig. S4—MAIN DRILLING TACKLE 


saddle is first selected to suit the size of pipe into which 
the ferrule is to be inserted. This is adjusted over the 
point where it is desired to insert the ferrule, with joint- 
ing material between the pipe and the saddle. Above 
the saddle a plate with a cock attached to it is held by 
means of chains in the manner shown. The cock is then 
opened, and the cover at the end of the cock is also 
removed, so that the drill can be inserted into the end of 
the spindle which passes through the cover, the drill 
being made secure to the spindle by means of a cotter. 
The drill and spindle are next dropped into the cock, and 
the cover is replaced. A ratchet brace is applied to the 
end of the spindle, and the drilling is done in the usual 
manner. After the drill has penetrated the pipe the 
spindle is pulled hard up against the cover, when the 
cock is closed. The cover is next taken off, and the 
drill having been removed from the spindle, a tap is 
inserted in its place and secured with a cotter. The 
tap is then inserted into the cock as before, and the 
tapping process is carried out in precisely the same 
manner as the drilling was done. The tap is also removed 
in the same way as previously described. A small socket 
with og inside is next attached to the spindle and 
secured by means of the cotter. The top end of the 


— is inserted into this socket and dropped into the 
cock, 


opened and the ferrule screwed into the main. The 
water pressure in the main causes the valve shown inside 
the ferrule to close. The spindle may then be withdrawn 
and the gear removed. A ferrule cock is then screwed 
on, when the pipe connections can be made, and the valve 
may afterwards be opened by means of an ordinary hand 
wheel, or if a cock of the type shown to the right of 
the engraving be used, the valve may be opened by 
means of a plug. 

Another exhibit on the same stand which appeals to 
hydraulic engineers is a pipe-scraping apparatus for 
removing corrosion from the interior of water mains. 
This apparatus, which is driven through the pipes by the 
pressure of the water, is shown in Fig. 5. It will be seen 
that it consists of two distinct portions connected by a 
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4) Fig. 55—PIPE SCRAPER 


swivel joint, the front portion carrying the steel scrapers, 
and the rear portion the wrought iron or steel propelling 
pistons; the latter are somewhat smaller than the bore 
of the pipe. Leather discs, intersected by radial cuts, 
and stiffened at the back by lead plates, are placed behind 
each piston. The springs, with steel cutting edges, are 
arranged in two sets of four each, the set behind break- 
ing joint with that in front, so as effectively to scrape 
the whole internal circumference of the pipe. It wil! be 
observed that the cutting edges are set in such a way 
that, should the scraper encounter anything in the shape 
of a projection, such as a ferrule screwed into the pipe, 
the whole machine will slew or turn round, and thus pass 
the obstruction without getting blocked, while the leather 
packing behind the pistons will fold back and pass any 
obstruction that can be passed by the pistons themselves. 

In new works it is usual to fix hatch-boxes or door 
pipes into which the scraping machine is inserted when 
the pipes require cleaning. In old works, where the pipes 
have not been so furnished, it is necessary to put them 
in. Fig. 56 shows a hatch-box of this kind, which is 








Fig. 56—-HATCH BOX 


simply an open-topped pipe with a doorway long enough 
to admit the sciaping machine. In some cases, where 
the main is nearly level or has but a slight gradient after 
leaving the reservoir, and where the head is insufficient 
to drive the scraper, it is necessary to float through a cord 
by means of a loaded wooden float with rounded ends. 
To the cord a heavier one is attached; this in turn pulls 
through a rope, then a strong chain, which is yoked to 
one or more horses and pulled through. For short dis- 
tances a winch worked by hand is sometimes employed. 
A tail chain is attached to the scraper, so that the 
machine can be passed through the pipe a second time 
without having to float a cord through again. Having 
reached the first hatch-box, where the head is sufticient 
to drive the scraper, the machine, after having its springs 
adjusted to the right diameter, is put into the hatch-box, and 
the lid of the latter is bolted down; the water is then turned 
on. Three or four men are posted about 30 yards apart 
with ear to the ground, and each man takes up a similar 
position beyond his neighbour as soon as the machine has 
passed him. The person in charge with a stethoscope 
endeavours to keep as directly over the machine as 
possible. The low rumbling or grinding noise caused by 
the passage of the scraper is usually easily distinguished 
on good hard ground. Provided the scraper meets with 
no obstruction in the pipe which the pistons cannot pass, 
it appears at the next hatch-box carrying the corrosion 
before it, the lower end of the box having been previously 
plugged to stop the scraper’s onward course. The scraper 
is then passed through the pipe again and again until the 
pipe is thoroughly cleansed, the blades being set out to a 
larger diameter each time. The other sections of the 
pipe line are then treated in a similar manner. 








STEAM-ELECTRIC MARINE PROPULSION. 


A PAPER, by Mr. William P. Durtnall, entitled, ‘‘ The 
Generation and Electrical Transmission of Power for 
Marine Propulsion and Speed Regulation,’’ was read 
before the Institute of Marine Engineers at a special 
meeting on Saturday last in the Congress Hall, Franco- 
British Exhibition, Mr. Alexander Boyle, Vice-president 
of tbe Institute, in the chair. Leading up through 
the stages of development in reciprocating engines to the 
adoption of steam turbines in ship propulsion, the author 
pointed out the few but important disadvantages involved in 
the direct-coupled turbine. It was necessarily designed to 
run at very low speed to permit the use of a propeller of high 
propulsive efficiency, and consequently its diameter and 
weight were increased to a very great extent. The blade 
clearance was also greater, to allow for expansion and con- 
traction, involving higher consumption and leakage of steam. 
There was also the difficulty of reversing, and the increased 
consumption per horse-power when working below full load 
and speed. Tests on the Lusitania had shown an increase in 
consumption from 14.461b. to 26.53 1b. of steam per shaft 
horse-power per hour when speed was reduced from 25.4 to 
15.77 knots. The ability to mancuvre was of little 
importance with ships making long runs, but very important 
in short-voyage vessels and ships of war, in which frequent 
starting and stopping and manceuvring in and out of harbour 
or in squadrons was necessary. To meet these requirements, 
astern turbines, of about one-third the total ahead power, 
and coupled to separate propeller shafts, were carried. 





After the cover has been replaced the cock is 





The dead weight was therefore only partially utilised. 








Full power speed at reverse was only possible with a com- 
plete duplication of turbines, but the safety thereby secured 
was possibly of more imprtance in short-trip vessels than 


the increased weight involved. In order, therefore, to secure 
thecomplete success of the steam turbine for ship propulsion, 
means would have to be devised to allow the turbine to run at 
high speed and the propellers at comparatively low speed, so 
securing economy in both cases, and also to provide reverse 
motion for all shafts. After alluding to mechanical, hydraulic, 
and compressed air devices which had been tried and found 
inefficient, the method of electrical power transmission was 
stated to be that in which the greatest possibilities lay. This 
system supplied the very elements required to take advantage 
of high-speed turbines, saving weight and securing high 
economy in steam, by utilising these to drive electric power 
generators, the current so generated being ured to drive low- 
speed motors coupled to moderate speed large-bladed propellers 
of highefficiency. This method of transmission would do away 
with the necessity of extra turbines, shafts, and propellers for 
reversing. The turbine generator would always run in one 
direction as regards speed rotation, while the motor could be 
reversed and efficiently run in either direction. Moreover, the 
direction of rotation and speed could be instantly changed to 
meet all conditions in practice, and this very important 
feature could be utilised with the utmost economy even at 
the lowest speeds and powers. The electric motor, as well 
as the turbine and generator, had also the capability of 
standing very severe overloads for short periods without 
damage. The large power conductors need only be broken 
under no voltage conditions, and the control could be operated 
from the bridge where of advantage. 

The author was of opinion that for marine propulsion elec- 
trical power transmission could only be successfully effected 
by polyphase alternating currents, with synchronous genera- 
tors and squirrel-cage induction motors, on account of the 
low cost and weight per horse-power, absence of commuta- 
tors, and high efficiency of these machines. In generators of 
this type the armature was a stationary closed ring, with the 
winding embedded in slots round the inner face, inside which 
the field magnet revolved. The main current was generated 
in the stationary ring and taken off direct, without any of the 
intermediary devices necessary when collecting current from 
a rotating source. The field magnet received its exciting 
current from a small direct-current machine, mounted on the 
generator shaft. This current, which only amounted to 
about 2 percent. of the generator output, was delivered to 
the revolving field through simple collecting rings. It was of 
importance to note the exceptionally high efficiency, light 
weight, and low steam consumption of such combinations as 
converters of mechanical into electrical energy. The 
efficiency varied from 85 per cent. in small sets to 98 per 
cent. in large sizes, such as used for traction generating 
stations ; the weight was between 35 lb. and 22 lb. per kilo- 
watt output continuous rating, according to speed and other 
circumstances ; while the steam consumption in 7500-kilo- 
watt sizes, running at 750 revolutions per minute, with 
160 lb. steam pressure at the stop valve, 150deg. superheat, 
and exhausting into 27}in. vacuum, wasonly 13.51b. to 14 lb. 
per kilowatt-hour, including steam used for auxiliaries. 

As regards the induction motor, its powerful starting 
torque, light weight, simplicity, low cost of construction, 
mechanical strength, durability, and running characteristics, 
made it especially suitable for marine work. As there was 
no commutator and no sparking limit the output could be 
carried much higher per unit weight than in other machines. 
These motors could be built for marine work of from 1000 to 
10,000 horse-power continuous rating, weighing 35 lb. to 
20 lb. per brake horse-power, with an efficiency of 93 to 97 
per cent. Although polyphase motors were termed non- 
synchronous they always tended towards synchronism, and 
with squirrel-cage rotors the variation in speed from light to 
full load seldom exceeded 5 per cent., even in small sizes, 
and would probably not exceed 1 per cent. in large sizes. The 
main working current passed through the stationary part of 
the motor only, facilitating strong and reliable construction 
for the conductors and rendering the machine so simple as to 
require no skilled and very little unskilled attention with 
consequent low cost of maintenance. 

Assuming a vessel of 4000 horse-power fitted for electric 
propulsion with four propellers taking 1000 horse-power each 
at 250 revolutions per minute, the motors would be poly- 
phase induction type with squirrel-cage rotors and with 
stators wound for full, half, and quarter speeds. The 
generating plant would comprise duplicate sets of turbo- 
alternators and exciters capable together of supplying 3250 
kilowatts, and running at 1500 revolutions per minute, with 
150 1b. steam pressure and 150 deg. Fah. superheat. These 
alternators would be two-pole machines, and the motors would 
be wound for 12-poles giving a reduction of 6 to 1. For 
half-speed a second winding would be arranged for 24-poles, 
giving 12 to 1 reduction with two sets of windings in parallel, 
and for quarter speed this winding would be arranged for 
48-poles, giving 24 to 1 reduction; the synchronous speeds 
would thus be 250 revolutions per minute for full speed, 
125 revolutions per minute for half speed, and 624 revolu- 
tions per minute for quarter speed. 

At full speed of the vessel the propellers would require 
4000 shaft horse-power, and the turbo-generators would be 
run in parallel delivering 3250 kilowatts to the motors. The 
consumption of steam would be 131b. per shaft horse-power 
or 16 1b. per kilowatt hour, equivalent to a total consumption 
of 52,0001b. of steam per hour. Compared with propeller 
turbines the consumption in which, under similar con- 
ditions and speed, was of the order of 22lb. of steam per 
shaft horse-power or a total of 88,0001b. per hour for 4000 
horse-power, the saving in favour of electric transmission was 
no less than 41 per cent. At half speed of the yessel about 
600 shaft horse-power would be required, less tha,1 half load 
on one turbo-generator, and this would allow the duplicate 
set to be shut down, Estimating the motors at 60 per cent. 
efficiency on half speed the generator would deliver 740 
kilowatts at its full normal speed, and take 24 Ib. of steam 
per kilowatt hour, equivalent to 17,7601b. per hour, as 
against 28,200 lb. for propeller turbines, thus saving at least 
37 per cent. in steam when the vessel is moving at half speed. 
The weights of the electrical transmission plant in this 
example would be :— 
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While the weight of the direct-coupled turbines and part of 
the propeller shafts, tunnels, &c., including condenser, steam 
pipes, &c., air and circulating pumps—which would have to 


be arranged efficiently to deal with the 88,000 lb. of steam— | 
would be at least, taking the speed of the turbines at 250 | 


revolutions per minute, 148 tons, showing that the electrical 
machinery would be about 25 per cent. heavier, but it is here 
necessary to point out that that only applies to the plant 
from stop valve to propeller shaft connections. 

This comparison does not cover the saving in power and 
weight of boilers. On the other side of the stop valve the 
weight of cylindrical boilers (empty), mountings, funnel, 
forced draught gear, pipework for steam-water and exhaust, 
pumps, gratings, platforms, &c., is stated to be 180 1b. per indi- 
cated horse-power in reciprocating engined ships. Taking a 
vessel carrying two reciprocating condensing engines developing 
together 4000 brake horse-power—equal to 4700 indicated 
horse-power at 85 per cent. mechanical efficiency—the weight 
of boiler and stokehold equipment would be 377 tons. At 
16 lb. of steam per indicated horse-power, including auxiliaries 
and losses, the total consumption would be 75,200 lb., or 
200 Ib. of steam per hour per ton of boiler-room equipment. 

At this rate the boiler-room equipment on the electrically 
equipped vessel, taking 52,000 lb. of steam, would be 260 tons, 
while for the propeller-turbined vessel the weight would be 
no less than 440 tons. There would thus bea saving for equal 
propeller horse-power of 180 tons weight—that is, no less than 
40 per cent. Comparing coal consumption, the au: hor took 
it that, with good Welsh coal, hot feed, and clean flues, it 
was possible to evaporate 101b. of water per pound of coal 
burnt, and at this rate a turbine-propeller vessel would 
burn 8800 lb. per hour, as against 5200 lb. by the 
electric-propeller vessel—a saving of 1.6 tons per hour. 
This represented a saving in dead weight carried of about 
.230 tons on a six days’ trip, with correspondingly reduced 
running ccst. Electrical propulsion should be of considerable 
interest to cargo vessel owners, as not only could dead weight 
and cost be saved, but the propeller speed could be kept as 
low as necessary and usual in these slow boats to secure the 
best economy at the propeller ; and it would also be possible 
further to reduce the propeller speed if necessary to meet 
practical conditions by slight increase in the weight of the 
motors only, the generating plant weight remaining the 
same. The author pointed out that the conclusions deduced 
should not be considered as perfectly definite, on account of 
the widely different conditions in practice ; but the paper was 
chiefly put forward to lead naval architects and marine engi- 
neers to give serious consideration to the question of electric 
propulsion. 

Reference was made to other systems proposed, and a large 
number of lantern views and drawings exhibited. The original 
Hart-Durtnall continuous-current system employed series- 
wound generators and motors direct-coupled to six propeller 
shafts, but was for small powers only. In Mr. Parsons’ 
system the exhaust was taken from the main reciprocating 
engines to drive a low-pressure turbine coupled to an electric 
generator delivering current to a motor on the engine pro- 
peller shaft. Single-phase commutator motors had been 
proposed in one German and one American system; in the 
former case with three-phase, and in the latter with single- 
phase generation, and in one other American proposition 
three-phase non-synchronous generation was included. A 
Swiss proposition was to use direct-coupled turbines at the 
vessel’s full speed and a separate turbine driving an electric 
generator supplying current to electric motors on the main 
turbine shaftssfor reducing the vessel’s speed or reversing. 
The reverse, however, in most of these systems was only one- 
third of full power. The Hart-Durtnall three-phase system, 
as applied to marine propulsion in conjunction with internal 
combustion engines, providing a reverse and three ahead 
speeds with control from the bridge, was referred to, but the 
author pointed out that until a satisfactory internal combus- 
tion engine of large power was produced, the steam turbine 
would remain the most simple, light, and efficient prime 
mover. 








TURBINE STEAMER BEN-MY-CHREE. 


THE maiden trip of this fine new steamer built for pas- 
senger service between Liverpool and the Isle of Man, by 
Vickers, Sons and Maxim, Limited, at Barrow, was made on 
Wednesday, July 15th. With about 1200 passengers on 
board, the outward passage of 70 knots was accomplished in 
three hours 10 minutes, in spite of adverse tidal conditions. 
Between the Bar Lightship and the Victoria Pier, Douglas, 
a distance of 56 knots, was covered at the rate of 24 knots. 
On the outward trip the sea was calm, and the machinery 
worked with the greatest smoothness. On the return trip 
with an equally large number of passengers the wind had 
freshened and the broadside waves were a severe test of the 
steadiness of the vessel. No attempt was made to force the 
turbines, and the passage occupied about three and a-half 
hours, the tide being again unfavourable. The vessel 
behaved very well, only a very slight tendency to roll, owing 
to the broadside waves being noticeable. The dimensions of 
the Ben-my-Chree are:—Length over all, 390ft.; between 
uprights, 375ft.; breadth, 46ft.; depth to main deck, 18ft. 6in. 
Accommodation for 2500 passengers is provided. The pro- 
pelling machinery comprises three sets of steam turbines of 
the Parsons’ type driving the shafts, with one propeller on 
each shaft. The turbines work in series, one high-pressure 
ahead turbine driving the centre shaft, while on each side 
shaft is a low-pressure ahead turbine. Astern turbines are 
incorporated in the casing with each low-pressure turbine. 
The steam is supplied at 170 1b. pressure by four double- 
ended boilers, each having eight furnaces of the suspension 
type. In the Ben-my-Chree a departure has been made in the 
passenger accommodation, the saloon passengers occupying 
the fore port of the vessel and the second-class passengers the 
after part. The personal comforts of the users of the boat 
have been looked after on a scale which is quite superior to 
anything previously met with in such vessels, and the Isle of 
Man Steam Packet Company is to be congratulated upon the 
early success of the vessel. ‘ 








DvurinG 1906 no fewer than 10,000 trucks and passenger 
coaches were lost on the Russian railways ; last year only 8000 
went astray beyond recovery. These losses work out at from 2 to 
3 per cent. of the total rolling stock in Russia. In 1900 -the: loss 
came to only # per cent. of the total number. This curious dis- 
appearance of rolling stock represents a loss of £1,435,000. 





OBITUARY. 


RANDOLPH G. E. WEMYSS. 


Tue death occurred at Wemyss Castle, Fifeshire, on 
the 17th inst., of Randolph G. Erskine Wemyss, a man 
who earned the right to be classed among our chief 
captains of industry. In 1879, while he was as yet under 
age, Mr. Wemyss, with the sanction of his trustees, 
constructed a railway at a cost of £25,000 from the 
Thornton Junction of the North British Railway to 
Buckhaven, a distance of four miles, with the object of 
developing the coal trade of the district. He subse- 
quently acquired the Leven Dock from the Leven 
Harbour Company, constructed the docks at Methil, and 
extended the railway from Buckhaven to Methil on the 
west, and from Leven to Methil on the east. The works, 
which cost £100,000, in addition to large sums of money 
for the purchase of harbour and other rights, were com- 
pleted in May, 1887, when the Methil Docks were opened. 
Mr. Wemyss’ mother had previously, in 1870, finished 
the construction of a dock at Wemyss, and by its means 
and through the extra facilities of the Methil and other 
works the coal trade was greatly extended. In 1887 the 
exports of coal from Fifeshire amounted to 2,295,000 
tons, and the increase has since been steady, until 
last year it reached no less than 8,530,000 tons. 
The success of the harbour works provided by Mr. 
Wemyss induced the North British Railway Company to 
acquire the Methil Docks, and in 1897 they were more 
than doubled. The railway company is now engaged in 
the construction of an additional basin, which will cover 
more ground than all the former docks combined, and 
this dock, together with the necessary railway approaches, 
will cost nearly £500,000. Although the Methil Docks 
passed from Mr. Wemyss’ control to that of the North 
British Railway Company, he continued none the less 
actively interested in the further development of the 
resources of the district. Under his direction the output 
of the Wemyss Coal Company increased from 700,000 to 
2,000,000 tons per annum. He was the original promoter 
of the Leven and Kirkcaldy tramways, and was prepared 
to find all the money for that scheme had not the Board 
of Trade decided that the undertaking should be in the 
hands of a public company. At the time of his last 
illness Mr. Wemyss had in hand several important enter- 
prises, which he was intent in carrying to success, among 
these being a new dock at West Wemyss at a cost of 
£30,000, and a new colliery at Denheath, which was 
estimated to require an outlay of ebout £150,000. Mr. 
Wemyss, who was only in his fiftieth year, unsuccessfully 
contested West Fife as the opponent of Mr. Birrell—now 
Chief Secretary for Ireland—in 1889, and again in 1895. 








RAILWAY SURVEYING IN CANADA. 


THE new Canadian Transcontinental Railway consists of 
two sections. First, the eastern section from Moncton— 
with connections for the Atlantic ports of Halifax and St. 
John—to Winnipeg, 1800 miles. This is being built by the 
Canadian Government. Secondly, the western section from 
Winnipeg to the new Pacific port and city of Prince Rupert, 
about 1750 miles. This is being built bythe Grand Trunk 
Pacific Railway. There will also be important branches to 
Montreal, to Toronto and to Port Arthur, this last being for 
the great grain shipping route on the Great Lakes and St. 
Lawrence. The Grand Trunk Pacific Railway, which is 
closely allied with the old Grand Trunk Railway, will operate 
the entire system. About 1800 miles are now under contract 
or construction. 

The following description of the surveys for the eastern 
section, through the unexplored ‘‘ backwoods’’ of north- 
eastern Canada, is from an address by Mr. Hugh Lumsden, 
Past-president of the Canadian Society of Civil Engineers, 
and Chief Engineer of the Transcontinental Railway Com- 
mission, appointed by the Government to have charge of the 
construction from the Atlantic coast to Winnipeg. 

The assumed distance between Moncton and Winnipeg was 
1890 miles, and this was divided into six districts, averaging, 
say, 315 miles each. A district engineer was appointed to 
each district as the work progressed, and the control of the 
survey parties in each was directly with such district engineer. 
In districts comparatively easily accessible, the parties on 
preliminary surveys consisted of an engineer-in-charge, 
transitman, leveller, topographer, two rodmen, two chainmen, 
picketman, five axemen, and a cook. When location was 
commenced these parties were supplemented by the addition 
of a draughtsman and one or two axemen. 

The country from the St. Maurice River westerly to within, 
say, 100 miles of Winnipeg, on the route laid down to be 
explored, was one of which little was known outside of 
explorations made by the Geographical Survey up various 
streams—which almost all ran at right angles to the general 
course of the line; and one or two survey lines in northern 
Ontario and Manitoba. The survey parties employed in the 
unknown districts were considerably larger, having in addition 
to the members before mentioned, five or eight men as axemen 
and packers, who were continuously employed in bringing 
in to their parties provisions from the nearest caches or 
depots. 

Prior to the work being commenced, the Grand Trunk 
Pacific Railway had put a number of parties in the field 
between Winnipeg and North Bay, and made a preliminary 
survey of a greater portion of the route, and in the winter of 
1904-05 Mr. Lumsden took over from them all the plans, 
profiles, and information they had obtained of that portion of 
the country, and made use of them where practicable, also 
taking over what provisions they had on hand in that district. 
During the winter of 1904-05 there were in all eleven parties 
making preliminary surveys in New Brunswick, eleven parties 
between New Brunswick and the Quebec boundary, eight 
parties between the St. Maurice River and the boundary 
between Ontario and Quebec, and two parties, one south and 
one north of Lake Abitibi. In January, 1905, onepreliminary 
and five exploration parties were sent out between the north- 
west angle of Lake Nepigon and the Manitoba boundary, to 
make a thorough examination of the country, with a view to 





shortening and improving the line previously run by the 
Grand Trunk Pacific Railway. 

At the end of March, 1905, there were thirty-eight parties 
and by the middle of the summer, forty-five parties in the 
field, of which about one-half were in inaccessible districts 
necessitating the transport of supplies for their maintenance 
for distances up to, say, 200 miles from the nearest available 
transport routes. Owing to the heavy snow and lack of much 
knowledge of the possible routes to reach the various parties 
great difficulty was experienced during the first winter in 
keeping parties fully supplied, but since then, by better know- 
ledge of the country and the cutting of a few winter roads to the 
principal distributing points or depdts, and pack trails thence 
to caches on or near the line, or to points to which transport 
by water in the summer is good, there is now little trouble, 
and not one-third the expense in keeping parties fully supplied, 
and maintaining at least a bi monthly communication with 
all of them. 

Printed books of instructions to engineers were issued early 
in 1905, in which were set out the duties of various classes of 
engineers, transitmen, levellers, topographers, field-draughts- 
men, &c., and giving general instructions as to the plotting 
of plans, profiles, &c, They also contained memoranda 
of necessary camp outfit and supplies, medicine chests, 
stationery boxes, &c., for eighteen men for 200 days. These 
were modified according to the circumstances under which the 
parties were working. Supplementary instructions were alco 
issued from time to time regarding the engagement and pay ing 
off of men, and the making up of pay rolls, expense accounts, 
the precautions necessary to prevent forest fires, and copies of 
the regulations in force in each province for that purpose. 
Instructions and precautions to be taken by men in charge of 
canoes were also included. 

During the summer the numerous waterways were 
practically the only routes available, and with the exception 
of a few lumbermen’s boats, cances were the only means of 
transport. This necessitated a large amount of manual 
labour, packing outfits and provisions over the numerous 
portages, varying in length from a few yards to several miles. 
Great difficulty was found in procuring a sufficient number of 
men suitable for this service, as only those who had previous 
experience in this sort of work were at first of much use for 
the arduous labour of packing. Numbers of men, thinking 
that because they had been frequently in canoes they were 
quite competent to take part in such work, soon found that 
canoeing for pleasure was a different matter from this, and that 
tbe carrying of numerous loads of 100 lb. or more on their 
backs, over even a portage a quarter of a mile in length, was 
more than they could stand. Such men as half-breeds and 
Indians, who have been brought up to such work, would with 
ease carry double the load the novice could do, and keep at it 
all day. The principal canoes used for this purpose were 
made of basswood, but a few cedar and canvas canoes were 
also employed. They varied in length from 16ft., which 
were used for light work and the carrying of mail, to 22ft., 
the latter being of extra beam and depth, and capable of 
carrying over a ton of provisions, together with the necessary 
crew. During the summer of 1905 the accidents to parties in 
canoes were numerous, causing the loss of a number of 
valuable lives. 

The experience gained has been that by far the most 
economical means of transport, outside of rail or steamer, is 
by- horses and sleighs where practicable, and the cutting of a 
few miles of winter road connecting or following large bodies 
of water, has been the means of saving thousands of dollars. 
The provisions were also delivered in much better condition. 
Rainy or very hot weather, leaky canoes and carelessness of 
men contributed largely to the depreciation of the value of 
many kinds of goods while in transit by canoes. The distri- 
bution by teams beyond certain distances was found to be 
impracticable, owing to the fact that either all fodder had to be 
brought in at great expense, or no Jakes and streams were avail- 
able, and the amount of provisions required was not sufficient 
to warrant the cutting of sleigh roads for the entire distance. 
To overcome this difficulty use was made of a number of men, 
dogs and toboggans, with very satisfactory results, distributing 
from the main caches, or stores, to smaller ones in the vicinity of 
the line, say, ten or twenty miles apart. 

A team of dogs may consist of any number from two to six, 
oreven more, but in a rough timbered country from three to five 
is the most one man can conveoiently handle. The dogs used 
were all, witha few exceptions, bought in the towns and villages, 
and as long as they were of sufficient size, and not too young or 
too old, they were acceptable. Very few days are required to 
break in a team of dogs, especially if one broken dog can be 
found for a leader. A man and five dogs will, in a 
moderately rough timbered country, move 500 Ib. six to eight 
miles a day and return for another load. In a level country, 
with a good trail, they can make ten to twelve miles a day 
and return. Where lakes and rivers are available, and there 
is good going, thirty to fifty miles a day have been frequently 
covered by dogs with a light load, For freighting purposes 
every dog’s load can be considered as 100 1b. The drivers of 
dogs should be active, hardy and of good temper, and all that 
is necessary for a dog trail is that several men go over it with 
snowshoes, cutting out‘all brush and logs for a width of, say, 
2ft., avoiding as far as possible all sharp turns or steep hills. 
The more such a trail is travelled over the better it becomes, 
especially where, in a timbered country, it is protected from 
drifting snow. The toboggans used are about 8ft. long and 
14in. wide, preferably made from strips of birch, maple, or 
ash half an inch thick. Each toboggan is provided with a 
canvas cover, in which all goods are securely covered and 
lashed to the toboggan with cod line or light rope. A light 
rope is also attached to the rear end of the toboggan for the 
driver, to enable him to hold back when going down hill. 
Regular leather harness is provided fcr dogs, the only pre- 
caution necessary being to see that the collars fit each 
individual dog, and do not gall the shoulders or neck. 

‘‘ Having personally had considerable experience on the 
location of railways,’’ says Mr. Lumsden, ‘‘I may state that 
in my opinion, when surveys are to be conducted in a country 
which is timbered and little known, it is in the long run a 
great saving in time and money if it is practicable to have 
the engineer who is to have charge of the survey, 
accompanied by a good assistant and, say, half a dozen or 
more men, go over the country as best he can, running rough 
compass lines, using a micrometer, pacing or estimating for 
distances, taking barometrical altitudes, and gencrally 
becoming acquainted with the nature of the country and the 
principal difficulties he may expect to have to overcome. 
Having gone over the whole of the section allotted to him, 
and thoroughly explored the country for several miles on 
either side of his rough compass line, he will have naturally 
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formed some idea of the best route to be followed, and save 
the cost of a large party running instrumental lines that may 
prove after weeks of hard labour utterly impracticable through 
running into some unforeseen obstacle. The engineer in 
charge of work of this character should be one who has had 
considerable experience in a timbered country, able to find 
his way anywhere, and not afraid of being. lost. He should 
be able to establish his latitude and approximate longitude by 
observation, though owing to the difficulty in carrying a 
reliable chronometer the latter is seldom to be relied upon. 
On reaching his point of departure, his aneroid barometers, 
of which he should have at least two, or better, four, having 
all been previously.compared and rated, he will assume a 
datum for elevation for his work, and all altitudes should be 
reduced to that datum. By arranging the movements of his 
party he can provide that one barometer will always be 
stationary, and if a half-hourly record of its readings is care- 
fully kept, all altitudes taken by the party in the field can be 
reduced to one datum, the party having kept record of 
the time at which the observations were made. As is well 
known, such barometrical altitudes cannot be explicitly relied 
upon, but with care and gool barometers it is surprising 
what close approximation to the true altitudes can be 
obtained. My experience has been that the aneroid 
barometers best suited for rough work are those about 24in. 
in diameter, divided to read 5ft. The range of such 
barometers does not generally exceed 2800ft., but they are 
much less liable to get out of order than the larger ones, 
which are supposed to read by verniers to one foot.’’ 

Having thoroughly explored the country through which he 
is to operate, the engineer in charge selects a route for his 
preliminary line, and having been joined by his transitman 
and the rest of his party, he proceeds with the running of 
such a line. If the country is rough and broken a transit 
should be used. If it is tolerably level, a picket line, run by 
the aid of field glasses, the angles being turned with a transit 
or box sextant, is generally the more rapid method, and 
sufliciently accurate for preliminary purposes. The chainage 
should be done with a light steel chain. Having assumed a 
datum for elevation, the levelling should in all cases be carefully 
done and checked wherever practicable, bench marks being 
established at least every half mile. Cross-sections should be 
taken by the topographer as frequently as the nature of the 
country may require, to enable him to show contour lines 
for every 5ft. of elevation on either side of the line for 
considerable distances. As the through levels are not in any 
way affected by the cross-section work, these sections can be 
taken with sufficient accuracy with a good hand level, the 
distances right or left being measured with a chain or tape. 
It is a good practice to insist that the field notes of all 
instrument men be plotted up by the men who made them 
each night as the work progresses; this will save time and 
avoid many errors. 

Having completed his preliminary line the engineer in charge 
lays down on his plan, with the aid of contour lines, a 
proposed location, and proceeds to stake it on the ground, 
the levels being checked with those of the preliminary line, 
and bench marks established every 1000ft. Having com 
pleted his first location and made any revisions that may 
have occurred to him, the engineer who has been in charge 
of such work should be moved on to other work and a new 
man put in charge for final location. This new man should, 
before taking charge of the party, be furnished with the plans 
and the profiles, and given aniple time to go over the lines 
run by his predecessor. He may or may not be able to 
improve on the previous line, but in any case the judgment 
of two in place of one is obtained on final location. 

The commissariat for a survey party to-day is a very 
different matter from what it was thirty years ago. Formerly, 
if a party was well supplied with the necessaries of life, in the 
shape of bacon, beans, flour, tea, and sugar, it was all that 
they expected. To-day, the addition of tinned meats, dried 
fruits, vegetables, and tinned goods generally, has added 
much to the variety of food supplied; but the one thing that 
in the old days contributed more than others to the well- 
being and comfort of a party is still the same, namely, a good 
cook. 


UNUSUAL INTERNAL GEAR RATIO. 


A PAIR of internal gears of very unusual ratio has recently 
been made by Messrs. E. Arnold Pochin and Brother, Trafford 
Park, Manchester. The outer ring has 30 teeth, 2in. pitch, 
with width of face of 2in., and the driving pinion has 29 teeth 
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with 1Jin. face. The teeth, as will be seen frcm the illus- 
tration, are cut to special epicycloidal form to give a smooth 
drive, the wheel teeth being practically all point and the 
internal teeth all root. The pitch diameters are 19.098in. 
and 13.462in. respectively, the diameter of the rolling circle 
ysin., and the excentricity of the inner wheel .318in. The 
gears are made of cast iron, and clearance for rapping has 


BERLIN TRAMWAYS. 


THE difficulty of dealing with the traffic in the narrow 





“* Unter den Linden ’’ in Berlin is, in comparison with these, 
a broad street, but here also it has been found necessary to 
prohibit tramways and bicycles. A proposal which has been 
much discussed, and which is now again obtaining prominence, 
is that of a tunnel, which is to run east and west under the 
street from the Brandenburger Tor to the Opernplatz, wherea 
southern branch will lead up to the road by an incline of 


posed to lead another branch up an incline of 440ft. in length 
to the north, The tunnel has been designed by the Grosser 
Berliner Strassenbahn Gesellschaft, but it is intended that 
two additional lines of rails for the traffic from north to 
south shall also cross the street through their tunnel. To 
enable the trams running from east to west, west to east, 
north to south, south to north, &c., to pass each other, the 
tunnelisintended atthe Opernplatz, totakesomewhatthe form 
of a triangle, the height of which will somewhat exceed the 
breadth of the street. Two lines of rails will thus run from 
the Brandenburger Tor westward along the north side of the 
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streets of the City is one well known to Londoners. The | 


400ft. in length. About 400ft. farther to the east it is pro- | 


The handles, levers, and all arrangements for controlling 
the mechanism are to be so arranged that the tractor can be 
easily manipulated by one man on the footplate. The 
exhaust is to be discharged vertically upwards from above 
the level of the awning. 

The lubricating arrangements must be such that a distarce 

of fifty miles can be covered without the necessity for the 
| driver or assistant leaving the footplate to oil any part cr 
| to replenish lubricant receptacles. Provision must be made 
| to prevent oil being dropped on the road from the engine cr 

gearing, and all the mechanism is to be protected from mud 
and dust. 
| Each machine must te fitted with a winding drum carry- 
ing 100 yards of flexible galvanised steel wire rope, with a 
| breaking strain of not less than 7 tons. Suitable sheaves 
| are to be provided so that a fair lead may be obtained for the 
| winding drum rope to either the forward or after end of the 
tractor, and from thence in any direction within an angle of 
90 deg. on either side of the fore and aft centre line of the 
tractor. The winding gear must be so arranged that the wire 
rope can be paid out from the drum whilst the tractor is 
moving ahead or astern. 

The road driving wheels, if of ordinary design, to be not 
less than 5ft., and preferably 5ft. 6in. in diameter, nor less 
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street till they reach the first angle of the triangle, when the 
east till it turns off up the other incline to the north. Mean- 


the incline from the south, run along the third side of the | 
triangle in a north-easterly direction to the north side of the | 
street, where they pass into the northern incline before 
mentioned. The G.B.S. Company thus has a line of rails on 
each side of the triangle, and, to facilitate passing, these are | 
connected by a ring-line. Inside the ring is a circular piece 
of solid ground, and other solid islands are arranged between 
the ring and the eastern and western points respectively of | 
the triangle. With these arrangements it is possible to see | 
from tram to tram on the circle and on the relatively 
sharp curve at the north-east corner to distances of from 
110ft. to 115ft. The trams will then go round thecircle in 
the direction opposite to the hands of the clock. The speed | 
of the trams within the triangle will be reduced to five milesan | 
hour, and it isstated that they can be stopped within distances | 
of from 14ft. to 20ft., so that thesighting distances above given | 
will probably be amply sufficient. 
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LIGHT TRACTORS FOR THE WAR.OFFICE. | 


THE Secretary of State for War is offering a prize for the 
tractor—the price of which must not exceed £1000—which | 
most nearly fills military requirements. The trials will | 
commence about the middle of next February. The weights 
of the vehicles are not to exceed 7 tons gross when fully 








road trial when hauling a gross load of 8 tons, and the 
registered weight is not to exceed 6 tons. The tractors are to 


for a distance of 100 miles at an average speed of 5 miles per 
hour, without filling up water tanks or to replenishing the fuel 
tanks or bunkers. The whole of the water and fuel for this 
100-mile road trial must be carried on the tractor itself, and 
may not be carried in whole or in part on the wagon ha’ led. 
With regard to hill climbing, the vehicles must be capable of 
hauling a gross load of 8 tons up a gradient not exceedin 

1 in 10, and by means of a winding drum to haul this load up 
a gradient of lin 6. When hauling this load, the normal 
speed on the top gear is not to exceed 7 miles per hour, and 


The tractor is to be fitted with at least two speeds in the 


internal combustion engine. 

With regard to the general capabilities of the vehicles, they 
must be capable of being driven through water 2ft. deep 
without their motive power béing seriously affected. 

They are to beso designed and constructed as to. be- capable of 
travelling over all classes of roads without excessive wear and 
tear, or injuryeither from shock or from any of their lower por- 
tions striking obstacles projecting 18in. above the general surface 
of the ground, and also to be capable of travelling ‘‘across 
country ’’ to a limited extent. 

The tractors are to be spring mounted on all axles-and to be 
fitted with at least two independent systems of brakes, one 
of which must be on the driving wheels. Provision is to be 
made of some means of manipulation from the footplate for 
rapidly locking together each cr every pair of driving 
wheels. The engines are to be fitted with a full length 





been left, so that they may be used for patterns if desired. 


awning and removable side waterproof curtains. 


Zi 


southern line branches off first to the south-east and then up | 
the incline to the south, the northern line passing on to the | 


while, a line of rails belonging to the company in question, | 
and two lines belonging to other companies are to descend | 


loaded with all fuel, water, and stores neces ary for a 100 mile | 


be capable of hauling a grcss load of 8 tons over average roads | 


that on the lowest gear must not be less than 14 miles per hour. | 


case of the steam engine, or three speeds in the case of the | 
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than 12in. in width at the periphery, and are to be fitted 
with road strips not more than 3in. wide nor less than in, 
deep, fixed diagonally across the periphery. Other wheels 
| are not to be less than 3ft. 6in. in diameter. 

No restrictions are placed on the nature of the fuel or class 
of engine except that liquid fuel, having a flash point of less 
than 75 deg. Fah.+—Abel’s close test—will not be allowed. 
Petroleum spirit may, however, be used for starting up, pro- 
vided it is successfully demonstrated at least twice during the 


| trials that the engine can be started from cold in less than 


twenty minutes without its aid; a lamp for heating the 
vaporiser will be permitted, 

If petroleum spirit is used, the arrangement of tanks, con- 
nections, &c., must be of a permanent nature, and the 
capacity of the petroleum spirit tank must not exceed two gallons, 

Where liquid fuel is used the tank must be of ample strength 
to withstand vibration, so arranged that it can be readily 
filled and emptied, to be independent of the frame and 
capable of being easily removed. . 

Filling holes, inspection covers, and all pipe connections 
must be so arranged as to be capable of being sealed with 
wire and lead seals. : 

Great importance will be attached to the nature of the fuel 


| used; it must be low in price, economical, safe for carriage 


and storage, and readily obtainable in all parts of the world. 
In the case of steam engines the boiler must comply with 
the requirements of the Manchester Steam Users’ Associa- 
tion. Boiler feed apparatus is to be in duplicate. A water 
lifter for filling the tanks must be fitted. If a condenser be 
fitted it must be of a simple durable type, and means pro- 
| vided for properly filtering the condenser water, and removing 
| the oil therefrom. 
| Full particulars of the trial can be obtained from the 
| Secretary of the Me@hanical Transport Committee, the War- 
| office, Whitehall, S.W. 








| Sm WituraM MartHer’s JvsiLee.—On Friday last the 
| directors of the firm of Mather and Platt, Limited, invited 
all their workpeople and families to a meeting at Belle Vue 
| Gardens, Manchester, in order to celebrate Sir William Mather’s 
jubilee as head of the firm, and his seventieth birthday. 
| The workers in return took advantage of the occasion to present to 
| their chief an illuminated address in an album bearing the signa- 
| tures of nearly 3000 workpeople, together with a handsome golden 
| loving cup. The address was presented by Mr. Th mas Roberts, 
| the senior foreman at the Salford Works, and eulogised the 
| engineering ability, courtesy to those in his employment, and the 
public spirit which have always characterised the recipient. 
| In his speech of thanks Sir William Mather described the pre- 
sentation as the greatest honour he had ever received. He briefly 
traced the history of the firm of Mather and Platt, which was 
founded by his grandfather. The latter was succeeded by two 
sons, William and Collin, under whose name the firm was known 
for some years. The former was the father of the present head of 
the company. William Mather was educated privately before 
serving three years in the shops. After this period be spent some 
time in a large Polytechnic School in Germany. On his return he 
was soon found sufficiently competent to take the position ,of 
assistant manager. The firm in the meantime had, owing to the 
death of Sir William’s father, changed its title to Mather and 
Platt. At the age of thirty Sir William became sole proprietor of 
the business and the Salford Ironworks. All along he has. taken 
special interest in the training of the young men in his servieey 
and established schools in the works, at which attendance was 
compulsory. The school has since been done away with owing to 
the establishment of Municipal Technical Schools in Manchester 





and Salford. But few, if any, men in this country have done as 
much to promote sound ideas on the subject of higher education 
as Sir William Mather. 
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WALNEY ISLAND BRIDGE. 
No. I. 

Wiru the formal opening on Thursday next, July 30th, 
of the new viaduct over the Walney Channel, at Barrow- 
in-Furness, transit facilities between the mainland and 
Walney Island will be greatly improved, and an important 
forward step taken in the future development of the county 
borough of Barrow. It is an oft-told tale that sixty years 
ago Barrow was a mere fishing village, consisting of afew 
hamlets having a total population of about 825, and with 
access to Walney Island only by means of fords at low 
water across the Walney Channel. From 1847, however, 
due, primarily, in the first instance, to the discovery of 
rich hematite iron ore in the district, progress came by 
Jeaps and bounds, for in 1867—the date of its incorpora- 
tion—Barrow had a population of 14,000, and a rateable 
value of £52,000—figures which have since risen to 70,000 
and £300,294 respectively. It may be of interest here to 
remark that the total area of Barrow-in-Furness is now 
21,611 acres—a figure whitch is larger than that of any 
other county borough in the United Kingdom, and 
included in which are no fewer than 11,000 acres of 
foreshore, sand and water. The island of Walney has an 
area of 8383 acres, excluding sand and water, and upon 
its western shore there is a long stretch of recreation 
ground, known as Biggar Bank, having an area of 38 acres, 
and a frontage of about a mile to the Irish Sea. This 
ground was acquired by the Barrow Corporation in 
1879. 

For many years past there have been agitations for 
improved means of communication between the main- 
land and Walney, the only means of access having 
hitherto been by way of narrow and tortuous lanes, with 
a steam ferry to convey passengers across the channel. 
The claims for better access to Walney came prominently 
under publie notice at the time of the Jubilee of the 
late Queen Victoria, but the project was then deferred 
owing to the fact that the island was not at that time 
sufficiently developed to justify the expenditure. The 
advent to Barrow of the firm of Vickers, Sons and 
Maxim, Limited, which took over the establishment of | 
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Fig. 1—SITE OF WALNEY BRIDGE 


four years. 


As will be gathered from the two top figures 
of the engraving opposite, the bridge consists of eight 
fixed openings, ranging from 117ft. 10in. to 82ft. 8in. 
clear waterway between piers, and one opening span of 


120ft. clear waterway between pier dolphins. These, 
together with the timber dolphins and piers, make up a 
distance of 1123ft. between the faces of the abutment walls, 
the clear width between the parapets being 50ft. 5in. 
The various piers are founded at the depths shown in 
these figures, and in all instances the cylinders, after 
having been filled with concrete to a convenient height, were 
loaded with test weights before the upper lengths were com- 
pleted. The upper portions of the piers consist of cast iron 
cylinders, caps, and bed-plate casings, and the lower 
lengths of steel from the base up to about 8ft. to 12ft. 
below the surface of the soil. The cylinders for 
each pier were filled with concrete, and those for the fixed 
spans are connected together by cross-bracing girders 
which are bedded and bolted into the concrete filling, the 
group of each cylinders for each opening leaf having the 
addition of longitudinal capsill girders for supporting 
the track girders in addition to the cross-girders. After 
the cylinders had been fixed and the upper part of the 
piers built, the capsill girder beds were grouted up solid, 
and the remaining concrete filled in, care having mean- 
while been taken to ram the concrete beneath the flanges 
and other parts projecting into the cylinders. After each 
of the cylinders had been sunk to the full depth and filled 
with concrete to the’underside of the making-up length, 
they were tested with a load which, along with the weight 
of the pier then built, caused a pressure over the base of 
the cylinder of 6} tons per square foot. The main girders 
of the fixed spans rest upon fixed bearings on the abut- 
ments, and on fixed and free rocker bearings on the pier 
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the Naval Construction Company, and in 1901 com- 
menced to build for its workmen the model villages of | 
Vickerstown, comprising about 1000 houses, gave the | 
question an entirely different aspect. From this time | 
forward it has been persistently urged upon the | 
Barrow Corporation that improved communication 
between Vickers, Sons and Maxims’ works and the work- 
men’s dwellings should be provided, and that the general | 
public should also share the benefit which would be | 
derived from a bridge and wider roads giving direct access | 
to Biggar Bank. In this matter Messrs. Vickers, Sons | 
and Maxim co-operated with the Barrow Corporation, | 
guaranteeing the payment of such an annual amount as | 
would obviate the charge upon the rates for the interest | 
and sinking fund on the amount expended on the bridge 
ever exceeding 14d.inthe pound. The Parliamentary Bill | 
promoted by the Barrow Corporation was strenuously | 
opposed in both Houses of Parliament by the Furness | 
Railway Company, which is the harbour authority; but | 
its opposition was only of partial avail, as sanction was | 
obtained in 1904 for a bridge with an opening span | 
increased in width from 100ft. to 120ft. | 

The situation of this new bridge relative to Walney | 
Island and the town of Barrow is clearly illustrated in | 
the map—Fig. 1. The bridge is approached from 
a 100ft. road, which is divided at Vickers’ test- 
house into two roads, 60ft. and 40ft. wide respec- 
tively. The last-mentioned road existed before, but 
the 60ft. road from this point is entirely new, and has 
been constructed by means of “relief” labour. The 
approach proper is 80ft. wide, and extends from this new 
60ft. road to the eastern abutment of the bridge. On 
the Walney side the approach roads north and south are 
66ft. wide. The completion of the Walney Channel 
bridge furnishes Barrow with a broad thoroughfare 
4% miles in length, and a minimum width—exclusive of 
the bridge—of 66ft., extending from its north-eastern to 
the south-western boundary, and the tramway extensions 
now rendered possible are shown ir the map. 

The bridge was designed by the late Sir Benjamin 
Baker, K.C.B., and since his death the work has been 
carried out under the direction of Mr. A. C. Hurtzig, 
M. Inst. C.E., and under the supervision of Mr. E. M. 
Wood. The contractors have been Sir William Arrol and 
Company, Limited, of the Dalmarnock Ironworks, 
Glasgow, who have been engaged on the work for about 
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capsill girders, except at the anchorage piers of the 
opening span, where the ends of the girders for the 
adjacent fixed span are riveted to the side plates of 
the anchorage girder work. To allow for the adjust- 
ment of these bearings the rivet holes at and 
near the ends were drilled after the girders were 
built and were adjusted to level at the site. The 
bed-plates are bolted to the capsil! girders. The 
parapets for the fixed spans are of steel plates, stiffened 
by vertical bars, and riveted to the top channel bar and 
bottom angles, and supported by the footpath bracket. 
The surface of the footpaths for the fixed spans, except 
for a few feet next the opening span, where the footpaths 
are of creosoted pitch pine, consist of tar concrete resting 
upon breeze concrete, strengthened by expanded metal 
and supported by rolled joists. The underside of the 
concrete has been coated with Portland cement mortar, 
tlatted, and rendered to a smooth surface. The surface 
of the roadway is tar macadam resting upon concrete 
filled in and over the longitudinal floor girders, longi- 
tudinal grooves having been provided for the tramway 
rails—95 lb. per yard—to rest in, placed at 4ft. gauge 
between the rails and 10ft. 6in. centres of tracks, longi- 
tudinal timber runners also being placed alongside the 
rails. The kerbs are of granite, except for a short dis- 
tance next to the opening span, and drainage has been 
provided for by means of gratings and gulleys. The 
girders for the opening span are operated on the Scherzer 
rolling lift system in two leaves, by electric power 
obtained from the Barrow Corporation supply—see 
page 88. But we defer until our next notice any detailed 
description of the constructional features of these spans 
and the sequence of operations incidental to the naviga- 
tion of the Walney River channel. 








Tur Central Administration of Military Engineers, 
St. Petersburg, proposes to offer in 1909 a prize of £5000 in a com- 
petition for flying machines heavier than air. 





THE EFPECT OF SUPERHEATED STEAM ON 
HYDRO-CARBON CYLINDER OILS* 
By G. W. WorraLt, M.Sc., M.Eng., and J. E. SourHcomBe, M.Se. 


THE exp-riments were undertaken with a view to throwirg 
further light on the problem of cylinder lubrication. Twelve 
oils selected by the Henry Wells Oil Company, Salford, as 
typical samples of those in general use for cylinder lubrication, 
were experimented on. 

In order that each oil might be subjected to similar 
conditions approximating those of practice, with better 
facilities for examination, a special apparatus was designed 
consisting of three chambers bolted together so that they 
may be readily taken apart. In each chamber is fixed a bafile 
plate, draw-off cock, and thermometer. The steam enters at 
one end and, after passing through the three chambers and 
baffle plates, passes out at the opposite end through a long 
condenser. 

Each of the oils experimented with was passed through the 
apparatus with the steam at four different temperatures, viz., 
400 deg. Fah., 500 deg. Fah., 600 deg. Fah., and 700 deg. 
Fah. The pressure of the steam was maintained throughout 
at 501b. per square inch above the atmosphere. All the six 
pale oils gave deposits of gritty matter like that frequently 
found in cylinders of steam engines at 400 deg. Fah. and 
upwards. Three of the dark deposited at 400 deg. Fah., one 
at 600 deg. Fah., and the other two at 700 deg. Fah. Ten 
of these oils were pure hydro-carbon oils quite free from 
saponifiable matter, acids, &c. When the oils were heated 
dry, no distillation or decomposition occurred below 750 deg. 
Fah., and in superheated steam at 750 deg. Fah. the main 
bulk of the oil distilled over unchanged. 

From these results it is clear that no chemical decomposition 
of the oil took plaze in the apparatus, since in no case was the 
temperature high enough to bring about such decomposition 
of the oil. Further, in the cylinder of the steam engine, no 
decomposition of the oil can occur with steam below 750 deg. 
Fah. in temperature. 

Examination of the gritty deposits showed that they 
consisted of small particles of magnetic oxide of iron (Fe; Ox) 
bound together by a pitchy substance. The composition of 
the gritty deposits was: iron oxide (Fes O,), 86.5 per cent.; 
organic matter, 13.5 per cent. No iron was found in the 
original oils save a slight trace in one of them. The experi- 
ments on the behaviour of the oil with superheated steam left 
no doubt that the presence of the oxide was influenced by the 
oil, but it was difficult to decide in what way the influence 
was exercised. It is well known that the oxide is formed by 
steam alone acting upon iron, and it was thought likely 
that some component of the oil might possibly have some 
accelerating or retarding effect upon the formation. A series 
of experiments was carried out to ascertain this, but although 
certain constituent hydrocarbors of the oils were found to 
possess this property, no relation could be discovered 
between the extent of the action and the depositing 
power of the oil. 

Now, since the oils distil in steam without decomposition, 
and the residue obtained from this distillation was similar to 
the pitchy substance found in the gritty deposit, it appeared 
probable that the residue simply bound together the particles 
of oxide, which were carried by the steam from the boiler 
tubes. In the first portion of the investigation a flash 
boiler was employed. One of the tubes of this boiler was cut 
through, and the interior was found to be thinly coated with 
the same oxide as that which constituted the gritty deposit. 
The oxide of the gritty deposits had a radius of curvature 
which approximately corresponded to that of the boiler tubes. 
This made it appear that the viscous residue of distillation of 
the oil caught and bound the particles of oxide, or that the 
oxide itself formed the nucleus for the condensation of the 
higher boiling fractions of the oil. This hypothesis accounted 
for the increase of the deposit at the higher temperatures, for 
at those temperatures distillation would be more complete, 
and a more pitchy residue would remain. This view was 
confirmed in a very remarkable manner by the examination 
of a deposit obtained from a steam engine using superheated 


| steam. The engine was of the vertical inverted type, and the 
| deposit was found attached to the underneath side of the 


cylinder cover. The deposit consisted of about five thin layers, 
alternately of a black pitchy substance and oxide of iron ; the 
pitchy substance was evidently a product of the oil; and the 
oxide was the same as that found in the gritty deposit in our 
experiments. 

It is thus clear that the effect of superheated steam on 
lubricating oil is to fractionate it by distillation without 
decomposition, so long as the temperature is below 750 deg. 
Fah. The lowest boiling fractions probably pass through the 
engines to the second or third cylinder or on to the hotwell, 
while the higher boiling fractions lubricate the first cylinder, 
and the highest, i.e., the residue, if any, deposits in the ports 
and passages of the engine and collects the oxide of iron which 
may be carried by the steam from the superheater. 

The exact behaviour of a given oil ina steam engine depends 

upon the temperatures in the various parts through which it 
passes. Although the distillation of an oil primarily depends 
upon the temperature, the purity of the fractions depends to 
a large extent upon the shape of the vessel in which distilla- 
tion takes place. This shape should be such as to cause the 
rising vapour to come into contact with the liquid; this is 
usually accomplished by causing some of the vapour to 
condense and drop-back into the liquid, and thus come into 
contact with the other vapour as it ascends. This action 
might take place in the steam engine if a bend or pocket were 
formed in the steam pipe close to the point of inlet of the oil, 
and so produce eddies in the current of steam and cause the 
oil vapour to come into contact with the sides of the pipe or 
valve, where some of the vapour would probably condense. In 
order to lubricate the cylinder, the oil vapour must condense 
on the cylinder walls ; this would take place owing to the fall 
of tempe ature to which the cylinder is subject during the 
expansion of the steam. The present investigation shows the 
conditions which must be considered in selecting an oil, and 
suggests the possibility of producing an oil to suit any given 
set of conditions. 
The authors have not in the present paper considered the 
question of the lubricating value of the distillation products, 
but this, of course, must be also taken into account in selecé- 
ing an oil. 


SUMMARY OF RESULTS. 
1. No chemical change of a hydro-carbon cylinder oil takes 





* Abstracted from the ‘‘ Journal” of the So.iety of Chemical Industry 
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Fig 1—LOOKING SOUTH 


plac2 in a cylinder using steam which is not heated up to 
750 deg. Fah. 

2. The deposits consist chiefly of oxide of iron, which is | 
formed independently of the oil. 

3. The adhesion of the oxide producing deposits depends 
upon the pitchy constituent in the oil and the completeness 
of distillation. 

4, The oil is fractionated by the steam, the shape of the | 
cylinder and adjacent parts, and the temperature influencing | 
the quantity of pitchy inatter remaining behind. 








ACCIDENT TO CORNWALL CANAL EMBANK- | 
MENT. | 

THE Cornwall Canal runs parallel to the St. Lawrence 
River to enable vessels to escape the Long Sault Rapids. 
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Fig. 2—PLAN OF THE WASHOUT 


The canal has a bottom width of 100ft. and a draught of 16ft. | 
At the town of Cornwall a two-mile reach is crossed by a 
high railway bridge, which has a draw span over the navigable 
channel, the pivot pier being founded on the hard pan bed of | 


| water’s edge of the canal. 
| mined, it toppled towards the direction of the heavy current 


ALONG THE RAILWAY 


leaking through the embankment near the pivot pier. The 


| volume of escaping water increased rapidly, and in a few 


hours a gap had been formed in theembankment. The draw 
span, @s a matter of convenience, was left open at night, and 
was thus lying parallel to the bank and almost over the 
The pivot pier becoming under- 


In the fall the steel superstructure was 


through the break. 
The rear end of the steel 


unshipped from the turning gear. 


| The approach spans of the railway bridge leading to the 
wrecked draw span were removed. For the railway tem- 
| porary transfer of passengers has been adopted, and the bridge 
| will be replaced temporarily at once. Permanent repairs to 
the canal bank and bridge will be commenced as soon as 
navigation is restored. 
| Occurring as it did in the navigation season the delay to 
| the immense grain trade of the St. Lawrence route is a very 
| Serious matter to vessel men and shippers. Vessels stand 
| waiting at either end of the disabled reach ready to proceed 
| at the first moment. As a temporary alleviation upwards of 
| a million bushels of grain has been transferred from vessels 
to the railways to get around the blockade and reach the 
| ocean port at Montreal. The fact that some of the factories 
| in the town of Cornwall receive their power supply from the 
| 


disabled canal reach threw many fvctory hands temporarily 
rut of employment. * These willingly joined in the canal 
| repair, gangs, and, though unskilled in this class of work, 
| greatly helped out the labour problem. 





A PROPOSED AMERICAN SEAPORT. 


| A NEW American seaport 1s p:vjected as an auxiliary to the 
| harbour of New York, and the plan somewhat resembles that 
| of establishing the port of Manchester. The canal, however, 
| will be only about two miles in length, but the largest 
| feature of the project is the establishment of very extensive 
| piers and accommodation for ocean-going vessels of the 
| largest class, as well as for the vessels of coastwise and inland 
| navigation. A comprehensive report upon this interesting 
| and important project has recently been made by a special 
| commission of engineers, The facilities of the port of New 
| York are very crowded, while there is not much room avail- 
| able along its shores for profitable or advantageous extension, 

The manufacturing city of Newark, about ten miles west of 

New York, is separated from Newark Bay by “salt 
| meadows ”’ or marshes.’’ This bay has a channel connecting 

with New York Bay. The city has been granted powers for 
| a scheme which includes the reclamation of the marshes and 
| the establishment of a ship canal flanked by steamship piers 
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Fig. 4-WASHOUT ON THE CORNWALL CANAL—LOOKING 


fell in a tangled mass into the washout—Figs. 1 and 4. 
The masonry continued its fall toward the river, separating 
into many horizontal slabs, the visible ones being nearly 
upside down—Fig. 3. 


after the accident, while the sketch—Fig. 2—gives an 
approximate plan of the site and the general scheme of tem- 
porary repairs. Fortunately, no person was injured. There 
was no vessel in this particular reach of the canal at the 
time- Some hours before a 
passenger train had crossed 
the bridge. 











Fig. 3-THE WRECK OFGTHE PIVOTé PIER 


the canal and situated on the canal side of an earth embank- 
ment which separates the canal from the river. At this 
point the difference in level between the canal water and the 
natural channel is about 25ft. 

In the early morning of June 23rd water was seen to be | 


The Department of Railways 
and Canals of Canada, which 
controls and operates all the 
canals, appreciating fully the 
costly delay to the shipping, 
manufacturing, and other in- 
terests, immediately took steps 
to restore navigation by pro- 
viding a temporary channel to 
p3ss by the break.- One of 
their most trusted canal engi- 
neers, Mr. J. L. Weller, M. 
Can. Soc. C.E., then 300 miles 
away, was sent for. On his 
arrival he immediately adopted 
a plan of operations, and on 
the ninth day had temporarily 
cut off the opening in the 
bank, filled the reach with 
water and had two dredges at 
work cutting the temporary 
channel. There happened to 
be neither contractors nor plant 
of any kind at thesite. Mr. 
Weller pressed into service all 
the available men and horses 
of the district. By the third 
day he had three shifts of three 
hundred men each, working 
eight hour intervals, running 
continuously day and night. 
He built a temporary dam of 
cribbing filled with stone around the break. On its comple- 
tion he filled the canal and started a dredge excavating at 
each end of the temporary channel. These dredges com- 
pleted their work and navigation was restored in about six 
days from their starting—or sixteen days after the accident. 


<---- Original Canal is i 


The three engravings show the | 
relative position of the canal and the bridge both before and | 
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DOWN STREAM 


and all the adjuncts of a modern harbour. A commission of 
engineers was appointed to investigate the commercial and 
engineering aspects of the scheme. Its report shows that 
only about 10 per cent. of the available wharfage of the 
| port of New York is given to ocean-going vessels, and the 
| only available shore line for extensions will not suffice for 
the increase of more than the next fifteen years. This addi- 
tional frontage would be at Brooklyn and on Staten Island. 
The railway connections of the water front of New York, 
however, are very limited and inadequate. Indeed, a large 
portion of the ocean cargoes is handled by lighters and 
transfer barges which are towed to the railway terminals 
at different parts of the rivers and bay forming the port. 
At Newark, however, a number of ths great trunk lines are 
within close reach and could have direct connection with 
the proposed port works. The plan is to reclaim an area of 
4000 acres of the ‘‘ meadows,’’ between the City of Newark 
and Newark Bay, with a frontage of 4000ft. on the bay. 
This would be bounded on the north and south by a road- 
way embankment 150ft. wide. In the middle of this area 
would be the canal, 800ft. wide, and with 30ft. of water. 
On either side would open parallel piers like the teeth of a 
comb, so that vessels would lie at an angle with the canal. 
On the piers and the wharves would be warehouses, grain 
stores, cattle lairs, coaling stations, and an ample equip- 
ment of railway sidings, cranes, and conveying machinery. 
The head of the canal would extend to the heart of the 
city. From statistics of the trade of the city of Newark and 
the port of New York, it is estimated that by 1950 the new 
port of Newark would have exports valued at £19,000,000. 
and imports of raw material for manufacturing valued at 
£16,000,000. The total amount of water frontage required 
for the estimated foreign tonnage in 1950 is 25,000 linear 
feet, and in addition to this there must be frontage for 
coastwise, canal, and river service. The development of the 
port would, of course, aid materially in developing the 
manufacturing industries of the city. The city has already 
undertaken the expenditure of £200,000 in dredging part of 
the canal and filling part of the adjacent land. 








THE Japanese Imperial Government Railways Bureau 
has recently been making some trial runs with cold storage cars 
on the Shimonoseki-Osaka, Aomori-Uyeno—Tokyo—and Fushiki- 
Osaka lines, It is stated that the results appeared to be satisfac- 
tory, and that a large business is anticipated in bringing fish from 
the Sea of Japan to the principal consuming markets of Osaka 
and Tokyo, 
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RAILWAY MATTERS. 
Tue Lambeth Borough Council, not content with 


obstructing the construction of tram lines within its boundaries as 
far as it could do, is now endeavouring to limit the speed of the 
cars to 12 milesan hour A maximum speed of 16 miles an hour 
is permitted by the Board of Trade, but, as a matter of fact, the 
cars rarely travel at that rate, except on short runs when the roads 
are clear, in order to make up for delays caused by congested 
traffic elsewhere. 


In a paper read recently before the Verein deutsch., 
Kisenhiittenleute, Diisseldorf, by A. Haarmann, an outline of the 
evolution of sleepers is given, with German st .tistics, from 1898- 
1905. It is estimated that the cost per kilometre of iron sleepers 
and the necessary fastenings is 311.00 marks, as compared with 
575.83 marks for wooden sleepers and fastenings; in each case 
allowance has been made for value of worn-out material. The 
author gives technical arguments strongly favouring the adoption 
of iron sleepers. 


Tue practical test: of the German locomotives im- 
ported for the Chilian State Railways have had the effect of sending 
the latest order for sixty new engines to British builders. The 
German engines are said to have good enough machinery, but 
their steel tubes and smoke-boxes stood the tests badly. The new 
British engines are also to be fitted with steel tubes and smoke- 
boxes, but it is thought that these will prove of a more durable 
quality. The latest order was for forty freight, fourteen pass nger, 
and six express engines. 


A CONFERENCE of the recently formed Railway Share- 
holders’ Association was recently held in London, when a discussion 
took place on railway capital and labour. On behalf of the capital- 
ists it was urged that railway workers were sufficiently,paid; and 
that the Amalgamated Society of Railway Servants made it 
difficult for the employers to negotiate with the workpeople 
themselves. Mr. Richard Bell, speaking for labour, contended 
that the men were entitled to higher wages, considering their 
long hours and the nature and responsibility of their duties. 
Thousands of pounds, he said, were now wasted in management 
which should be devoted to increased remuneration for servants 
and shareholders. 


Accorb1NG to various Berlin journals, the engineering 
firm of Holtzmann and Co , of Frankfurt-on-Main, the contractors 
for the Baghdad Railway, have despatched one of the senior 
members of their staff to the Near East in order to make the 
necessary preparations for resuming the construction of the line. 
This official, Herr Mackensen by name, will be assisted by 30 
draughtsmen, surveyors, and engineers, who are already engaged 
in working out the details of the extension. The plans for the 
Taurus and Amanus sections will be drawn up simultaneously. It 
is expected that the work of surveying the track of the proposed 
line to Aleppo will have been completed by the beginning of next 
winter. 

Wits the taking over of the Hakodate-Otaru Railway 
by the Japanese Government and the linking up of the Kushiro line 
with the other railways, an entirely fresh service of trains was 
started last year, and the whole scheme remodelled. The main 
line now runs from Hakodate vid Otaru, Sapporo, Iwamizawa, 
Sunagawa, Fukagawa, Asahigawa, Ochiai, Obihiro and Ikeda, to 
Kushiro, and is ultimately to be prolonged to Nemuro. Muroran 
is placed on a branch line which has also a subsidiary branch to 
Yubari. The other chief branch is from Asahigawa to Nayoro, to 
be prolonged to Wakanai in the extreme north, and branches are 
also under construction from Fukaigawa to Rumoye, and from 
Ikeda to Abashiri. 


Tse Board of Trade report with reference to an 
accident, which occurred on May 15th toa Midland Company’s 
passenger train at Cornbrook West Junction, near Manchester, on 
the Cheshire Lines, was issued on Monday. The inspector thinks 
it will be generally admitted that in practice drivers rather under- 
estimate the speed they are running at at places where they are 
restricted to speeds from 10 to 30 miles an hour. In this case 
there was a higher speed than was justified by the conditions 
attending the lay-out of the permanent way, and a wora flange on 
the leading outer-wheel of the tender binding against a worn rail 
adjoining a set of facing points which led off at a sharp radius. 
He considers the derailment was due to the conjunction of these 
circumstances. 


WE hear that the Hon. J. A. Boyd, Minister without 
portfolio in the Government of Victoria, Australia, has been in 
Northumberland and Durham during the last few days, studying 
the electrical developments that have taken place, with a view to 
the electrical equipment of the Melbourne suburban railways. 
hese lines have an extent of about 40 miles, and serve a popula- 
tion of some 534,000 ole ; and it is felt that there is a parallel 
between them and the eccostie suburban lines of the North- 
Eastern Railway Company, whose extent is about the same. The 
railways, which are the property of the State, are at present 
worked by steam power, but it is proposed to change them to 
electrical power, on the elevated rail system. Mr. Charles Merz, 
of Newcastle, is preparing a report for presentation to the Rail- 
way Commissioners of Victoria, They will present it to the 
Cabinet, and if the Cabinet approve of the report, they will 
recommend the voting of the money. 


On Wednesday, July 8th, the London and North- 
Western Railway Company ran a non-stop tourist train from 
Euston to Rhyl, a distance of 209 miles, in four hours and five 
minutes, which works out at over 51 miles an hour. The actual 
running speed was greater in order to permit of a reduction to 
15 miles an hour through Chester Station. The train, which was 
drawn by the Alaric, one of Mr. Whale’s newest and most powerful 
locomotives, was composed of eight composite carriages, dining 
saloon, and guard’s van, and there was a fair complement of pas- 
sengers. On the same day a new record was also created on the 
Midland Railway by an express, which left St. Pancras at 
11.30 a.m. and reached Carlisle 5.21 p.m., eight minutes ahead of 
time. The engines were changed at Shipley, but this was the 
only stoppage in 308 miles. The train will leave St. Pancras at 
11.30 a.m. each day, arriving at Carlisle at 5.30, thus averaging 
52 miles an hour over the non-stop journey. 


On Thursday, July 9th, the Duke of Argyll presided at 
the first congress of the Tramways and Light Railways Association 
held in the Congress Hall of the Franco-British Exhibition. Sir 
Clifton Robinson, addressing the meeting on the subject of the 
tramways of the world, said that the London County Council had 
recently departed from their strict adherence to the underground 
conduit system and had now adopted the overhead trolley. Time 
brought its revenge, as well as its compensations, and he might be 
pardoned if he saw in this recantation the vindication of his views 
and a tardy sign of repentance over the conflict with the London 
County Council. Many millions might have been saved to the 
citizens of London had that repentance come earlier, but the 
County Council adhered so Jong to its antipathy to the trolley that 
the Borough Councils followed suit by logically vetoing the over- 
head system. There ap d to be no prospect of extensive 
developments of the conduit or of any surface contact system 
rave in places where, from «esthetic considerations, real or 
effective, overhead wires were prohibited. The overhead trolley 
system had virtually lived down the prejudice against it. It was 
simple in construction, easy of maintenance, and cheaper than any 
rival in capital cost and economical working. As regards public 
safety, it bore up to this moment a clear record. It was the only 


NOTES AND MEMORANDA. 


THE First Chamber of the Netherlands States General 
recently adopted a Bill, passed by the Lower House, which 
fices Amsterdam time as standard time in Holland, instead of 
Greenwich time, as hitherto. 


ManGANEsE steel is now generally recognised as 
being the only suitable material for tramway track work 
where any large amount of traffic is to be dealt with, and, as is 
well known by tramway engineers, this material cannot be dealt 
with by the ordinary cutting tools, 7.e., chisels, sates, files, &c., 
owing to the extreme hardness of the material. 


Next to gold, petroleum is the most valuable mineral 
product of California. With an annual production of over 
30,000,000 barrels, it furnishes emp'’oyment to thousands of 
persons in field and refinery. Kern County is far in advance in 
the production of oil, with Fresno County: second, and Santa 
Barbara third. Rapid development has taken ‘place in the Santa 
Barbara field during the past two years, and its output is steadily 
growing. ; 


AccorDING to a contemporary, there is manufactured 
in Holland a substance called liconite. It is similar to rubber in 
appearance and in many of its qualities. It is a compound of 
bitumen and various oils, has neither rubber nor gutta-percha in 
its composition, is elastic and tough, and is said to be non-hygro- 
scoyic, unaffected by water, dilute acids, or alkalis, and capable of 
withstanding all ordinary temperatures without flowing or 
cracking. 


An American contemporary recently described a 
producer gas plant, which has worked continuously for six years, 
practically without repair. The total running costs per week for 
the producer, with steam boiler and engine, were given as 
53.38 dols , which, at 55 hours’ work per week, or 4675 horse-power 
hours, equals 0.01141 dols. (0.57d.) per horse-power hour. The 
producer was of 125 horse-power capacity, and the engine 85 
horse-power of a vertical type. 


Drepeine for gold is steadily increasing in California. 
Estimates of the yield of gold by this method in 1906 give a pro- 
duction of 6,000,000 dols. (£1,200.000), while the output of the 
following year is placed at 7,500,000 dols. (£1,500,000). In 1902 
the production was only 867,000 dols. (£173,400), which was 
doubled the next year, and has increased steadily since. Improve- 
ments in the methods and machinery are important factors in the 
rapid development of this class of mining, and new placer beds 
are being discovered, which are quickly followed by an increase of 
the number of dredges already at work. 


Tue Royal Automobile Club’s dust trials concluded at 
Brooklands on Tuesday. The vehicles had to run over a stretch 
of fine limestone dust 200ft. long and 10ft. wide, at the end of 
which a heap of dried leaves was placed. One device submitted 
was for sucking the dust from the wheels and depositing it on the 
road in granulated form. Owing to some defect in the mechanism 
the apparatus was not seen at its best in the first run, but some of 
the later runs showed an improvement. Another device was a 
perforated sheet steel screen underneath the car body, with forced 
draughts above the screen. Tests with disc wheels, different 
shaped tires and bodies, &c., were made, and a photograph of each 
was officially taken. 


In 1758 the Russian pioneers Tverdyscheff and 
Myassnikoff established three ironworks in the region of the wild 
Bashkires in the Urals; these were the Kotov-Ivanoff, the 
Yuryulan-Ivanoff, and the Ust-Kotov Works. This year the 
Kotov Works celebrates its 150th anniversary, and is now the pro- 


perty of the rich Russian Prince Byelosselski-Byeloserski. But 
trouble has overtaken the works, which once were so prosperous, 
and used to show a yearly profit of £5500. On July 25th of last 


year a notice was posted up to that on that day of 1908 the works 
would be closed by orders of the receivers in bankruptcy. The 
workmen refused to believe that the end was near. Nevertheless, 
three weeks ago the works ceased to roll steel rails, of which they 
had produced yearly 19,050 tons, after having turned out 10,320 
for the Russian Government, and thus the works hgve been closed; 
40,000 people are thereby thrown out of work. 


A sEriEs of paint tests which promise to furnish 
valuable data have been undertaken in several parts of the United 
States by the Paint Manufacturers’ Association. The first of these 
tests was begun nearly two years ago by the North Dakota Agri- 
cultural College at Fargo, at the request of the Association, which 
contributed asum of money for the purpose. The formule repre- 
senting the paint manufacturers’ products were selected by Pro- 
fessor Ladd in conference with Mr. G. B. Heckel, and Professor 
Ladd invited white lead manufacturers and others to participate, 
which they did. The formule furnished for the paint manufac- 
turers numbered si<teen, representing all the popular and success- 
ful types of prepared paints on the market, ranging from a base of 
straight lead and zinc in varying proportions to a combination of 
zinc and barium sulphate. In these formule all the reinforcing 
or inert pigments were represented, including silica, calcium car- 
bonate, calcium sulphate, magnesium silicate, &c., the object being 
to provide formule which, without duplicating existing paints, 
would each stand as typical of its class. 


In a recent paper read by Mr. Ralph S. G. Stokes on 
‘‘The Mines of the British Empire,” it is stated that the value of 
the annual mineral yield of the Empire now exceeds £200,708,000. 
Statistics for 1906 show that the Empire produced of the world’s 
total yield the following percentages :—Gold, 60; silver, 12; tin, 
73; copper, 9; lead, 15; iron, 18; nickel, 60; manganese, 40; 
coal, 30 ; asbestos, 90; g aphite, 45; mica, 90 ; and diamonds, 98, 
The influence of the mining industry upon the growth and welfae 
of the Empire is exhibited by the statistical history of the several 
colonial mineral territories. Thus the aggregate yield to the end 
of 1906 of Ballarat and Bendigo, Australia, discovered 1851, was 
£276,500,000 ; of the Witwatersrand, since 1885, was £162,000,000 ; 
of Kimberley, since 1869, was £85,000,000 ; of Broken Hill, New 
South Wales, since 1883, was £42,000,000 ; of Kalgoorlie, Australia, 
since 1893, was £37,000,000; of Mysore, India, since 1880, was 
£26,000,000 ; of Klondike, Canada, since 1896, was £24,500,000 ; 
of Charters Towers, Australia, since 1872, was £23,000,000 ; and 
of Mount Morgan, Australia, since 1882, was £13,000,000. 


A PAPER on the prevention of rust was recently read 
by Mr. Thornton-Murray before the Birmingham University 
Metallurgical Society. The author first dealt with the theories of 
rust. It was once considered to be due to chemical action, carbon 
dioxide and water being necessary for its occurrence, and the com- 

und formed having the formula 2Fe,0,.3H,0. This supposition 
as to some extent been moditied by an electrolytic theory due to 
Cushman, who considers that the action is mainly oe by 
irregulari.ies in the metallic surface, though thé presence of 
carbon dioxide and water greatly facilitates matters. Turning to 
the prevention of rust, Mr. Thornton-Murray briefly described the 
various methods employed for this Pay. including tinning and 
galvanising, and showed that, of the different varieties of iron, 
some resist rusting action to a greater extent than others. In 
conclusion, he mentioned a method, due to Mr. T. Corlett, of 
Birmingham, which consists in immersing the article in a hot solu- 
tion of some phosphate and an iron compound. This covers the 
metal surface with a mixture of ferrous and ferric phosphates, and 
presents a pleasing dull black appearance. The process, it is said, 
makes the iron highly resistant to corrosion, and is adapted for 





system, he added, with which a community, a corporation, or a 
capitalist could obtain a reasonable return, 


light engineering work, such as cycle frames, gun barrels, stamp- 






MISCELLANEA. 


Ar a recent meeting of the Royal Meteorological 
Society, Mr. B. F. E. Keeling, the director of the Helwan Observa- 
tory, stated that observations on the upper air over Egypt were 
béing made by means of pilot balloons and kites, and added that 
the greatest height so far reached by a balloon was 54,000ft. 





Heavy losses have been caused by forest fires in the 
Provinee of Quebec, on the south shore of the St. Lawrence. The 
villages of Carmel and Daveluyville, with their sawmills, have 
been destroyed, together with many square miles of valuable 
forest. An Inter-Colonial railway train was delayed for thirty-six 
hours awaiting a chance to go through 30 miles of burning wood. 
Another train with twenty-six cars has been destroyed at Carmel. 


Tae next Exhibition at Olympia, which is to be held in 
ber, is to show the progress made.in the development of 
the rubber industry. Sixteen Governments are taking part in the 
demonstration. A feature of the Exhibition will be the pavilion 
erected by Ceylon, which will cover nearly the whole of one corner 
of the arena, and the Malay States are sending over one of the 
houses of their Sultan to accommodate their contribution to the 
display. 

In a paper read by Mr. Thomas Ryan, of Buxton, on 
radio-activity in water from hot springs it is stated that the 
experiments he had conducted had satisfied him that the water of 
the Buxton hot springs at the source had radio-active properties, 
but when removed from the source it lost these properties. He 
wished to induce students in the new science and theory of matter 
to direct their attention to the phenomena manifested in Buxton 
waters, and also in waters of similar hot springs. 


Tue reports on the manufacture of machinery in 
various districts of Westphalia and the Rhenish provinces are 
rather conflicting, but the general tone is one of depression at 
present. In many important works the output of 1907 was 
greater than that of 1906, but just lately duties have been raised 
and it has become increasingly difficult to get orders from Russia, 
Switzerland, and Austria-Hungary. The machinery manufactu- 
ing trade depends almost entirely on the export trade. Only 17 
per cent. of the machines manufactured in Germany remain in the 
home market. 


A new law, much needed in France, for the protection 
of the public against reckless driving has just been promulgated. 
It provides that the driver of any description of vehicle, horse 
driven or mechanically propelled, who, knowing that he has caused 
or contributed to an accident, does not stop or who attempts to 
evade his responsibility, penal or civil, shall be punishable with 
imprisonment for not less than six days and not more than two 
months and a fine not exceeding £20, without prejudice to any 
other penalties he may have incurred. Should the offence come 
under certain clauses of the Penal Cede these penalties will be 
doubled. 


Tue British Consul at Diisseldorf in his report for 1907 
discusses the pig iron prospects for 1908. He states :—‘‘ How 
things will shape in 1908 it is difficult to say. Much will depend 
on the effect of the considerable reduction in the American pro- 
duction, and whether that reduction will be sufficient to regulate 
the supply in accordance with the demand. Much also depends 
on the money market and whether building prospers. During the 
first quarter of 1908 the Pig Iron Syndicate has reduced the price 
of hematite iron from 88 to 80 marks; casting iron was reduced 
from 84 to 76 marks ; casting iron, No. 3, from 78 to 70 marks; 
puddle iron from 78 to 74 marks ; and steel from 80 to 76 marks.” 


Tue original hope that the new bridge over the Wear 
from Deptford to Southwick would be completed before the end 
of 1908 seems destined not to be fulfilled, despite the excellent 
progress that has been made. The increased convenience the 
bridge will afford is well-nigh incalculable. It is what the district 
has been wanting for years. Some belief is entertained. that the 
North-Eastern Railway Company will run a new line to Tyneside, 
via Southwick, Castletown, Usworth and Pelaw, which would make 
the journey to Newcastle from Sunderland a mile and a half 
shorter. It is anticipated that the new bridge will be a potent 
factor in neutralising the loss caused to Sunderland by the 
development of Seaham Harbour, inasmuch as it will probably be 
the means of bringing coal from a large area on the north side of 
the Wear to Sunderland Docks. 


A LARGE tower crane has recently been erected in the 
Vulcan shipbuilding yard at Vegesak, Germany, which has a total 
rise of the crane hook above yard level of 90ft. The revolving 
head has a maximum outreach of the 3-ton hoist of 52}ft. and 
29}ft. for the 6-ton hoist. The tower frame is a square steel 
structure heavily braced, and is mounted for travelling longitudi- 
nally through the yard on two-wheel trucks under each of the 
four corner posts. The jib consists of two girders of box section 
that surround the tower structure and are suspended from the 
pivot hood at the top of the tower above it by rods so distributed 
as to compensate for the bending moments dne to the trolley under 
loads. The tower structure was designed to withstand wind loads 
of 50 Ib. per square foot, and sufficient stability has been obtained 
by ballast boxes of 16 tons capacity on each side of the tower at 
the base. Sets of rail fasteners are also provided for anchoring the 
structure rigidly to the track when it is out of service or is 
handling very heavy loads. 


Some new fire-boats for Chicago have recently been 
ordered and are designed on the turbo-electric drive principle. 
Althongh the turbo-electric drive has been advocated for large 
liners, it has been left to smaller craft to be the first to adopt the 
new method of propulsion. The idea of the combination is that 
a high-s —and therefore small, cheap, and economical— 
turbine should be used to drive a high-speed electric generator 
which in its turn would supply current to - low-speed motors on the 
propeller shafts. The advantages of the arrangement for ocean 
steamers have yet to be established, but for the particular service 
for which the Chicago fire-boats are required the arranzement has 
it is claimed, special recommendations. The same turbines serve 
to drive both generators and centrifugal fire pumps, thus saving 
ial pumping engines, and it may be said that the boat 
seldom requires much-power for propulsion whilst actually engaged 
in pumping. “The experiment, for such it is, will be worth watch- 
ing, althongh it has not much bearing on the larger problem of 
the application of the turbo-electric drive to ocean steamers. 


Recentty thé Bristol Chamber of Commerce con- 
sidered the question of the damage done to submarine telegraph 
cables off the West Coast of Ireland by steam trawlers. The dis- 
cussion arose out of a communication from the eae ng Chamber 
which suggested that re ntations should be made to the Pre- 
sident of the Board of Trade, urging him to hold a full inquiry 
into all the circumstances in order to adjust fairly the various 
interests involved ; the more so, as it was believed that the Fishery 
Organisation desired to avoid wilful damage to the cables. It 
was suggested that a zone be defined within which trawling should 
be prohibited, or other efficient regulations might be made 
applicable. It was decided to adopt the course suggested and to 
act in concert with the Liverpool Chamber on the subject. The 
Commercial Cable Company learns from New Yorkthat ‘‘Chambers 
of commerce, exchanges, and trade associations throughout the 
United States are adopting resolutions and forwarding memorials 
to the Government at Washington appealing for protection for 
submarine cables against damage by trawlers off the Irish Coast. 
Many prominent bankers and business houses have made repre- 
sentations on the subject to Secretary Root and to the British 
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PUBLISHER'S NOTICES. 
*,* With this week's number is issued as a Supplement 1 Two-page 
Drawing of the Reconstruction of the Anderton Boat Lift. Every 
copy as issued by the Publisher includes a copy of this Supple- 
ment, and subserrbers are requested to notify the fact should they 
not receive it. 


“THE ENGINEER” DIRECTORY. 
A new edition of the above Directory has heen printed, containing 
abridged index to the principal articles which appeared in 
the Editorial columns during the year 1907, and a classified list 
of advertisers, with a list of foreign technical terms. The Publisher 
will he happy to forward a copy on request, post free, to any sub- 
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seriber either at home or abroad, who has not already received one, 
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TO CORRESPONDENTS. 


f- In order to avoid trouble and confusion we find it necessary to inform 
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envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

fe All letters intended for insertion in Tux ENGinEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not ily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

pe We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 








REPLIES. 


ENGINEER.—We should advise you to ask Lloyd’s Committee their advice. 
Their address is Fenchurch-avenue, London, E.C. 

Income ete Arpress.—Mr. J. Robinson, of New Hall-lane, Preston, is 
requested to send his full address, as a letter directed to him has been 
returned, 

Gas Fnaine.—Draw the bolts out; put them into a good fire and raise 
them to a red heat ; then bank up the fire with damp ashes, and let it 
die out as slowly as may be. To leave therm: all night is a good plan. 

T. L. P., Lrp —We should advise you to apply to the offices of the consuls 
of the two couotries ; they may be able to obtain for you directories or 
the | sts of members of the institutions of engiceers in those coun ries. 

G. W. (West Hampstead).—We know so little of correspondence schools 
and of your requirements that it is impo-sible to help you. Several 
professors, we believe, give instruction by correspondence —Professor 


Jamieson, of Kelvinside, Glasgow, for example, and there is the Inter- 
national Corre-pondence School, of 59, Chancery-lane. These two 
sources you might try. 

INQUIRIES. 


PAPER PULP. 
Sir,—I shall be glad if any reader will give me the names of makers of 
paper pulp artic es. CrciL, 
July 22nd. 


HESSIAN CLOTG. 
Sir,—Can any of your readers inform us where machinery for making 
paper-lined Hessian cloth is to be ob: ained. = ¢€ 
July 22nd. 
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Boards and Industrial Arbitration in 
Australia and New Zealand. 


Wages 


WE have recently had occasion to deal from time 
to time with certain experiments which are being 
tried in Australia and New Zealand in connection 
with the relations of employers and employed. 
The legislatures of these Colonies are trying to 
promote the cause of industrial peace by the strong 
arm of the law; and we, in this country, must 
needs regard their attempts with considerable 
interest. That the present Government is anxious 
to profit by the experience of colonial statesmen is 
evidenced by the fact that in 1907 Mr. Herbert 
Gladstone appointed Mr. Ernest Aves to inquire and 
report upon wages boards and compulsory arbitra- 
tion in Australasia. The result of his inquiries 
have now beén published in a Blue-book, which is 
a perfect mine of information for those who are 
interested in the subject. The Commissioner was 
asked to make an investigation into (1) the systems 
of Wages Boards which have been established in 
some of the Australian Colonies; their working ; 
the measure of success attained, with reference 
especially to the prevention of sweating; and the 
conditions which have made success possible; (2) 
the systems of compulsory arbitration in industrial 
disputes recently established in Australia and New 
Zealand ; and (3) the working of the Acts for the 
regulation of hours of employment in shops in force 
in Australia and New Zealand. It were impossible, 
in the space at our disposal, to deal fully with all 
the evidence collected by the commissioner, or even 
to set out his conclusions at length. But there are 
certain points which may serve to clear*up some of 
the misconceptions which animate the minds of 
those who would apply the same remedies to 
industrial disease in England. These may be briefly 
dealth with. 

The “evidence” upon which the Commissioner 
founds his report, and the report itself, are so 
elaborate that it is somewhat difficult “to see the 
wood for the trees." Mr. Aves, however, takes an 
early opportunity of drawing attention to a fact 
that ought to be obvious to all who have not for- 
gotten their geography. It is that the States in 
which these experiments have been carried on, 
although large in area; are thinly populated. Thus, 
in dealing with boards for the regulation of wages 
in special trades, he says :—‘‘ These trades have been 
carriedon ina smal!,rich, highly centralised,and com- 
paratively homogeneous community, free, save in 
isolated instances, from the extremes either of poverty 
or wealth. As regards the numerical features 


of the problem, it has been almost as though the 
whole machinery of propaganda and of govern- 
ment were concentrated on a city something smaller 
than Birmingham, or, combined, on the metro- 


Greenwich.” It is manifest, therefore, that from 
the point of view of population the results, whether 
favourable or unfavourable, of industrial arbitration 
and Wages Boards in Australia or New Zealand, 
could be applied with little success to a large and 
thickly populated country. 

Some of the evidence on which Mr. Aves founds 
his conclusions is extremely interesting. He 
adopted a very sensible plan. He placed a series of 
written questions, not only before employers and 
employed, but before persons qualified to judge of the 
working of the different systems. The answers to 
these questions are set out in the Blue-book. We 
propose to draw attention to some of them, laying 
special stress upon the views put forward by em- 
ployers and employers’ federations. Mr. Aves in- 
quired whether it was advantageous to have some 
legal machinery for the adjustment of industrial 
relationships, especially as regards wages and hours 
between employers andemployed. The Employers’ 
Federation in New Zealand answered this question 
in the negative, but said that on minor points inter- 
ference might be justified. They pointed out, how- 
ever, that the result of thirteen years’ experience of 
the working of the Industrial Conciliation and Arbi- 
tration Act had been disadvantageous, as in many 
trades it had opened the door to importation, owing 
to the increased cost of production. He also inquired 
whether the Wages Board system of Victoria— 
which is at present confined to certain industries— 
should be extended to other trades and occu- 
pations. To this a number of employers replied 
in the affirmative. The reason—in the case of 
employers in the wholesale clothing line—was thus 
naively stated :—‘‘ Having our hands tied, naturally 
the feeling is that everyone else’s hands should be 
tied likewise—like the fox with its tail cut off.” 
As to the system developed under the Conciliation 
Act in New Zealand, the opinions of employers and 
employed are at variance. The Employers’ Federa- 
tion says :— The advantages to employers ale so 
few as to be completely outweighed by the dis- 
advantages and defects.’’ Compulsory arbitration 
is also objected to by persons who see the Act in 
operation, a solicitor pointing out that “the weak- 
ness of the matter is that the Court cannot enforce 
its awards against the workmen, whilst it can 
against the employer.” The following interesting 
question was also propounded :—‘‘ What, if any, 
have been the effect of wages boards’ determination 
upon the use of machinery?” A large majority of 
employers and employed, both in Victoria and New 
Zealand, are of opinion that the use of machinery 
has increased. Amongst the tanners labour-saving 
machinery has been so forced into use that the 
trade has been practically revolutionised. Let those 
who are advocates of the “ ca’ canny” policy take 
warning from this experience! The employers of 
New Zealandvare also of opinion that fixing the 
rates of wages has had the effect of diminishing the 
efficiency of workers. ‘The inefficient man is paid 
the same wages as the efficient, and the latter has 
no incentive to put his best into his work.” 
Employers are also of opinion that the quality of 
the work done has deteriorated. 

To the question whether the artificial fixing of 
wages has had the effect of increasing the cost of 
production and prices of manufactured articles, the 
reply of all classes, both in Victoria and New 








Zealand, is unanimously in the affirmative. But 
the increase has been passed on to the public. In 
the engineering trade: “ As costs have increased, 
naturally prices of commodities have increased, and 
all with fixed incomes, those dependent on natural 
resources, or unprotected industries, have suffered, 
while only specially protected industries have really 
gained.” Employers. are also of opinion that their 
relations with the workpeople have been impaired by 
the wages boards; and that the position of the 
expert worker has been materially weakened. Many 
employers also express the view that in consequence 
of wages board determinations, many persons have 
been driven out of particular trades. Thus a firm 
of tanners and fellmongers gave up business in New 
Zealand and moved to Australia in consequence of 
an award of the Court. 

One of the most interesting points brought out by 
Mr. Aves is the effect which this kind of legislation 
has had upon industrial combination. There is a 
consensus of opinion that unions have been 
strengthened by the Act. In the case of the 
engineers, for instance, “ Employers’ Associations 
have only come into existence since the Act came 
into operation in order to meet the combinations of 
the men.” To the general question whether there 
are any conditions in New Zealand that make 
industrial conciliation especially suitable to that 
State, the Employers’ Federation reply :— The 





politan boroughs of Camberwell, Lewisham, and 





operation of the Act has been made possible in New 
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Zealand by reason of its unique position, both as 
regards its small population and its isolation from 
the chief manufacturing centres of the world.”” The 
success of the wages board in the same Colony is 
ascribed to protection. 

Having regard to all this evidence it is not 
surprising to find that the Commissioner abstains 
from blessing that which he was asked to inquire 
into. Early in his report he says that “a fair wage 
and the maintenance of industrial peace are great 
objectives, and it is from the desire to secure and 
maintain these that much of the industrial legisla- 
tion of Australasia has sprung. The question that 
is most important and most difficult to answer is as 
to the point, if any, at which the plant of this fair 
origin is in danger of casting not a protecting but a 
harmful shade.”’ We have been unable to find any 
satisfactory answer by Mr. Aves in any part of the 
Blue-book. But he does state emphatically that he 
would not establish wages boards in this country. 
He writes :—“ For various reasons, therefore, the 
evidence does not appear to justify the conclusion 
that it would be advantageous to make the recom- 
mendations of any special boards that may be 
constituted in this country legally binding, or that 
if this special power were granted it could, with 
regard to wages, be effectively exercised. 
Thus the practical difficulty of enforcing a new 
minimum wage or wage basis in a great and 
populous community, comprising those of every 
degree of aptitude and capacity, and of every 
industrial age, would tend at once to become acute, 
and experience does not lead us to think that the 
difficulty has so far been met satisfactorily by any 
system of permit of licence. Thus evasion or 
collusion would tend to follow.” 


Warships of the Air.’ 


IF we had any hope that the love of sensation 
which marks the present time would be killed or 
even hindered by the failure of Count Zeppelin to 
succeed in the great task which was to have been 
made last week, we should find cause, whilst 
sympathising with him in his disappointment, to 
congratulate Europe on the chain of accidents 
which led to the indefinite postponement of the 
twenty-four hours’ flight. But unfortunately we 
know only too well that the work of the sensation 
monger has received nothing more than a temporary 
check, and we are convinced that before many 
weeks are past a recrudescence will be seen of the 
absurd exaggeration which followed the remarkable 
trip of the Zeppelin No. 4 on July 1st. Immediately 
after that event we were given to understand that 
astonishing developments of aérial navigation were 
imminent. We learned that Count Zeppelin’s ship 
was master of the element by which it was sus- 
tained, and that a fleet of similar or even greater 
vessels would be laid down when the “ taking-over”’ 
trial—become a mere formality—had been achieved. 
We were also informed that eminent European 
financiers had taken preliminary steps for the con- 
struction of an International Aérial Navigation 
Company, and we were told that already in 
Germany a league to do for the warships of the air 
what the Navy League does for the warships of the 
sea was in course of formation. Finally, the 
most serious and illustrious of our own news- 
papers printed a criticism of British backwardness 
in this important branch of war knowledge, and an 
appeal to the Government to make immediately a 
large grant for prosecution of experiments on the 
grand scale. 

With such evidence before us of the inability and 
unwillingness of the age to think quietly and intelli- 
gently of any event which is in some degree out of 
the common, a critical examination of the facts may 
be deemed a waste of time and labour. Never- 
theless, we feel constrained to make it, at any rate 
for the gratification of those who hold more sober 
views. In the first place, then, we must never lose 
sight of the fact that Count Zeppelin’s airship is 
nothing more nor less than a group of balloons 
enclosed in a rigid metallic envelope. This envelope 
is made of aluminium; it is no less than 136m. 
long by 13m. in diameter. Within this gigantic 
envelope there are placed seventeen great bags of 
hydrogen gas, which are sufficient, or almost suffi- 
cient, to support the ship and its crew in the air, at 
any rate in the dense strata near the earth. The en- 
velope being rigid, the displacement cannot be altered 
as in an ordinary balloon by allowing gas to enter 
or escape, and the actual lifting power is provided 
by aéroplanes or horizontal rudders, or the inclina- 
tion of the ship itself. The close similarity between 
this airship and certain types of submarine boats is 
very apparent. The boat is counterbalanced by 
the decrease of displacement till its reserve of 





buoyancy is reduced to a required amount; it is 
then, by means of its forward progression acting on 
its horizontal rudders, caused to descend beneath 
the surface, to which it returns if its forward motion 
ceases. The Zeppelin No. 4 acts in almost pre- 
cisely the same way, with the single exception 
that its displacement, instead of being reduced, 
is virtually increased until it is on the point of 
rising from the bottom of the sea of air. Then 
as it starts forwards its horizontal aéroplanes 
impart the force that is necessary to raise it above 
the earth. In respect of these aéroplanes it is 
similar to Barton’s balloon and dissimilar from 
Dumont’s; but we must not overlook the fact that 
it is, like them, a dirigible balloon, and nothing but 
a dirigible balloon, and it has the sole advantage 
over others that in place of a thin flexible exterior, 
which is easily damaged and liable to be deformed 
not only by side winds but by the pressure on the 
prow due to the forward motion, it has a stiff 
casing—what an entomologist would call an exo- 
skeleton—to protect its soft interior. Now, every 
one is aware that a balloon is full of disabilities, and 
wsilst some of these have been removed by Count 
Zeppelin, others remain, and a new one of a very 
important kind has been added. The greatest 


.| defect that remains is the enormous projected area 


of the aérostat. It amounts to nearly 19,000 square 
feet. Now, a pleasant breeze, according to Moles- 
worth, exerts a pressure of 1.107lb. per square 
foot, and if we take but half of this as the actual 
pressure exerted at one time there is, we see, a 


pressure of 10,000 lb., or nearly 44 tons, ‘trying to ! 


push the balloon out of its course. Coupled to 
this there is, we must remember, the fact that the 
airship has but little inertia, its mass being but 
small, and it can therefore be rapidly deflected ; 
if a tennis ball and a cricket ball were dropped from 
a high tower in a stiff breeze the former would 
clearly be blown more to one side than the latter. 
But we need not pursue these familiar arguments 
against all balloons, and we turn to the special 
disability which attaches to the Zeprelin type. 
This lies in its rigidity. The vocation of such a 
vessel is to be looked for upon the field of war, and 
we need hardly ask any commander if he would 
see without anxiety the addition to his military 
train of an aluminium cylinder nearly 450ft. long! 
On a few days in the summer time such a vessel 
might render valuable service, but in a winter 
campaign it could rarely be depended upon, and 
it would be a continual source of worry and 
hindrance. We turn to another point. One 
of the conditions the Zeppelin No. 4 is required to 
fulfil is that it shall be able to sail over an enemy 
out of range of gun fire. This we believe is a wholly 
impossible condition. There would be little diffi- 
culty ip providing a handy piece of ordnance 
discharging, say, a three pound shell which would 
bring down an airship from any height within its 
ability to attain. That an ideal airship would 
possess unsurpassed abilities for enfilading, flanking, 
and so on, cannot be denied; but, in the first place, 
it must be remembered that the Powers have 
already on one occasion agreed to prohibit the use 
of explosives dropped from balloon—The Hague, 
1898, for five years — and they may do so again ; 
and, secondly, the difficulty of carrying any great 
weight of such ammunition is great. On the whole 
it may be taken that for observation purposes air- 
ships, as they are now, would be of some value, just 
as, and a little more possibly, than ordinary and 
captive baloons have been in the past, but that 
for offensive uses they are at present far from 
sufficiently advanced. Finally, as things are 
at present the collapsible balloon is likely to prove 
far more generally serviceable in ‘war on account of 
the ease of transpozt than the rigid type. 


To deal adequately with the many problems that 
the use of balloons in warfare present would require 
many pages of THE ENGINEER, and we have only 
touched upon the most obvious of them. But it is 
these very plain facts which seem to have been 
overlooked and forgotten in the excitement over the 
Zeppelin trial. Count Zeppelin’s untiring efforts 
command our respect, and they may have brought 
military ballooning nearer by a few paces, but nothing 
that the veteran experimenter has yet done need 
give us any fear that the vulnerability of England 
has been materially increased. Invasion by air is 
still thousands of miles further away than invasion 
by sea. We need not yet think of imitating with 
our Navy the philosopher who took in his coals by 
the sack because the end of the world was at hand. 
Neither is there any cause to expect an immediate 
fall in home rails or in shipping lines because a new, 
swifter, and more comfortable mode of conveyance 
has been found. We may, as far as the Zeppelin 
airship is concerned, go on just as we have gone for 





fifty years past, and not one of us, in spite of senga. 
tional newspaper reports, need rest more uneasily 
in his bed. 


Electric Lighting Powers, 


THE declining tendency in the promotion of 
electric lighting powers which began to manifest 
itself in 1902 continued during 1907, when the 
number of applications for provisional orders was 
less than in any period of twelve months in the 
past twelve years. Not only so, but since the 
passing of the amending Electric Lighting Act of 
1888 there have only been five years in each of 
which the new schemes of this kind put forward 
were fewer than was the case last year. Tho 
explanation of the retrogression is probably to be 
found in a variety of causes, of which the dearnesg 
of money during a large portion of 1907 played a 
prominent part in the electrical industry as in other 
trades. At the same time it has to be borne jn 
mind that hundreds of provisional orders have been 
made by the Board of Trade and been confirmed by 
Parliament since the initial legislative steps were 
taken in 1882, although only eight of the orders 
issued between the latter year and the passing of 
the Act of 1888 still remain in operation. The 
numerous orders granted since that year for 
different parts of the country render it scarcely 
possible to expect in future years the submission of 
so many applications as were characteristic of the 
record years of 1890, 1899, 1900, and 1901. New 
schemes will in all probability continue in the 
quieter groove which has been entered upon in the 
past few years, especially as an important factor in 
the situation has become operative since the open- 
ing of the present century. We refer to the power 
supply companies, of which nineteen have been 
constituted, although four at least have not yet 
begun to supply electricity. The enormous area 
covered or intended to be covered eventually by 
these undertakings individually causes it to be 
totally unnecessary for the erection of small and 
uneconomical generating stations by local authori- 
ties or private persons or companies in these 
particular districts, as supply in bulk is either 
available or can be made available at a price less 
than the cost of production with isolated generat- 
ing plant or plant of comparatively small dimen- 
sions. 

The important fact in connection with the power 
supply undertakings is that they are free to develop 
without any restrictions, as they are not subject to 
compulsory purchase at the end of a period of 
years. In this respect they possess a distinct 
advantage over ordinary electric lighting companies 
working under provisional orders, although the 
benefits of security of tenure in+the case of the 
power supply companies, with one notable excep- 
tion, have yet to be exemplified by the commercial 
prosperity of the undertakings. The availability of 
bulk supply over large tracts of country indicates, 
generally speaking, the needlessness of the pro- 
motion of provisional orders by local authorities or 
others in the areas concerned, except for the purpose 
of receiving a bulk supply and acting as distributors 
to prospective customers of comparatively slight 
requirements. Apart from these comprebensive 
districts over which the power companies possess 
rights of supply, there is still a large amount of 
new work to be carried out before the country 
becomes fully equipped with lighting stations, even 
if such a situation should be created in the years 
to come. In addition to this the gradual extension 
of existing works throughout the United Kingdom 
should be the means of providing employment for 
the makers of central station equipment, to say 
nothing of tramway development and the possi- 
bility of an expansion of electric traction in the 
working of local and suburban railways. It is 
necessary to add to these prospects the circum- 
stance that much of the existing machinery and 
plant will probably require replacement in the 
course of the next ten years, even if technical im- 
provements have not rendered them practically 
obsolete in the meantime. 

At the present time there are doubtless many 
provisional orders in existence which have not 
yet been put into force. This fact is clearly de- 
monstrated by the Board of Trade returns for 1907, 
showing that 1036 orders have been confirmed by 
Parliament since legislative action was taken in 
1882, whilst no licences have been granted since 
1902, and not a single one is now in operation. 
Out of the total number of provisional orders no 
fewer than 261 have either been revoked, repealed, 
or have expired, thus leaving 775 still having legal 
effect. As, however, the number of separate electric 
supply undertakings in the United Kingdom, apart 
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from the power companies, amounts to 440, it 
would appear at first sight that the concessions 
under 335 orders have not been exercised. The 
actual figures, however, by no means approach any- 
thing like this total, as in addition to the transfer 
of orders from local authorities to companies or 
individuals, numerous orders have been disposed of 
to the several power supply companies. Indeed, 
absorptions bythe latter are becominga characteristic 
feature year by year with the approval of the Board 
of Trade; but it is rare to find the powers possessed 
by private enterprise transferred to local authori- 
ties, unless the undertaking itself forms part of the 
contract as a going concern. In 1906, for instance, 
seventeen out of the twenty-two transfers sanctioned 
by the Board of Trade related to the powers held 
by local authorities, whilst eleven orders out of the 
nineteen which changed hands in 1907 were also 
originally obtained by public authorities. The 
interesting fact disclosed in this connexion is that 
the names of several of the power companies taking 
over the orders are the same in each of the past 
two years, and there is reason for believing that 
this consolidation movement will become stronger 
and continue in future years. 


Electric Propulsion of Sea-going Ships. 


THE paper on this subject by Mr. William P. 
Durtnall, summarised in our present issue, contains 
much deserving the closest attention. The dis- 
cussion was postponed owing to the late hour and 
the small attendance; but we trust, when the 
opportunity comes, members of the Institute of 
Marine Engineers will meet Mr. Durtnall’s ex- 
pressed desire for a full discussion of the subject. 
The two most important questions are, first, is 
there a material saving ? and, secondly, what class 
of work and cost is involved in maintenance and 
repairs? Mr. Durtnall has shown, as well as can 
be done on paper, that considerable economies are 
possible; but we have yet to learn how a large 
central electric generating station behaves at sea. 
The plant Mr. Durtnall suggests is of considerable 
size and complication. It is to consist of high- 
speed turbines driving dynamos generating poly- 
phase alternating currents, which are to be used in 
squirrel-cage induction motors. These types are 
adopted on account of their low cost and weight per 
horse- power, the absence of commutators, and their 
high efficiency. Mr. Durtnall expects to get an 
efficiency of 98 per cent. from his electric plant, and 
he counts upon obtaining a kilowatt-hour for 
133 lb. to 14 lb. of steam, including auxiliaries. 
It would have considerably aided the further con- 
sideration of the subject if Mr. Durtnall had given 
the experience gained. in costs and repairs in the 
case of the New York fire vessel shown on the 
screen fitted with electric motors driving the twin 
propeller shafts and supplied with current from a 
pir of turbo-generators. And, as regards main- 
tenance, when six tons of conductors and switch 
gear are carried some amount of attention will be 
called for involving special knowledge and experi- 
ence. Things may be arranged very simply, and, 
when properly looked after, give no trouble, but, as 
everyone knows who has handled large electric 
plants and transmissions, important though 
apparently small points in themselves, have to be 
watched and take-ups or other adjustments made at 
the right time to ensure freedom from breakdown. 
This attention, to be rightly and _ intelligently 
applied, calls for somewhat prolonged experience, 
and should a breakdown occur, say, by a machine 
going to earth or by a short or burnt out stator, 
replacements, to be made quickly and satisfactorily, 
would require electrical engineering experience, and 
it would have to be recognised that two at least of 
the engineer's assistants were electrical men. A 
point of interest in the paper was the compara- 
tive efficiency when the propellers were unequally 
immersed, due to rolling of the ship, considered in 
the two cases of propellers driven direct or elec 
trically. When a vessel heeled over the lightly 
immersed propeller raced, and simply churned the 
water ineffectively, while considerable extra lcad 
was thrown upon the deeply immersed one, thus 
using steam uneconomically ; while in the electric 
drive the shafts were maintained in synchronism, 
and the governing on the turbo-generators could be 
kept within 3 per cent. The subject has been well 


put for the invasion of electricity into the marine 
engineer's domain, and it is to be hoped that the 
marine side will now take up the challenge, and 
bring forward their views with characteristic vigour. 
The full discussion on the paper will take place at 
the beginning of the ensuing session, we believe in 


THE ROYAL EDWARD DOCK AT AVONMOUTH. 
No. IV.* 

Electric cranes.—The twelve electric cranes on the 

roofs of the two import sheds have been constructed by 

Higginbottom and Mannock, Limited, of Manchester. 









by foot levers which allow the hook to be lowered without 
the use of the electric current. Electric brakes are 
also fitted to the derricking and slewing gears. The fol- 
lowing are the speeds of the cranes :—Hoisting 30 ewt., 
250ft. per minute; slewing 450ft. with jib at maximum 
radius ; luffing 90ft. per minute, measured horizontally. 
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An engraving from a photograph showing one of the 
cranes in position on the roof of the shed is given in 
Fig. 19. The engraving also shows the steel hatchway 
coverings and crane track on the roof. The cranes are 
electrically operated in the hoisting, slewing, and der- 


























Fig. 19—JIB CRANE ON ROOF OF IMPORT SHED 


The controllers are of the tramway type, and overwinding 
switches are fitted both to the hoisting and luffing 
motions. An indicator is fitted in the cabin to enable the 
driver to see at a glance the radius of the jib. 

The five electric cranes on the dock wall in front of 
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Fig. 20—ELECTRIC CAPSTAN 


ricking motions, and are traversed along the roof by hand; the export shed have been constructed by Stothert 
gear. The under carriage has double flanged wheels, and | and Pitt, Limited, of Bath. There were two 10-ton, 
travels on rails spaced 26ft.3in. apart, the wheel base | two 3-ton, and one 30 ewt. cranes supplied by this 
being 18ft. The cranes are designed for a maximum lift | firm, and all are generally similar in design, and 
of 30 ewt. at a radius of 60ft. The maximum height of | have the same radius, height of lift, and rail gauge. 
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lift is 100ft. The jibs are of steel lattice work. The 
brake wheel is mounted direct on the hoisting barrel, and 
the brake band may be released either by a solenoid 
when the current is switched on to the hoisting motor, or 








about two months time. 


* No, III. appeared July 17th. 
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Fig. 2I—-FENDER CHAIN ARRANGEMENTS 


The large cranes lift 10 tons at a radius of 46ft. 2in. 
They are fitted with lifting, slewing, and derricking 
motions, operated by three separate motors. 
structure consists of a high gantry mounted upon four 
double flanged wheels set to a gauge of 15ft., and pro- 
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vided with hand-power travelling gear. The superstructure 
revolves on a turntable resting on live steel rollers. The 
cranes will lift the maximum load of 10 tons at 45ft. per 
minute, and 5 tons at 90ft. per minute. The 3-ton crane 
lifts at 120ft., and the 30 ewt. crane at 250ft. per minute. 
The two smaller types of crane are fitted with the makers’ 
system of free barre] and interlocking gear. The slewing 
and derricking speeds of the 30 cwt. crane are the same 
as given above for the import shed cranes. The 10-ton 
and 3-ton cranes have speeds proportionately less. Other 


Wrought Iron CoverPlates 


illustrates the means of taking up the thrust of the ship 
gradually, as well as the arrangement for lowering the 
chains for the passage of vessels. 

In cast iron boxes sunk below the surface of the quay 
there is fitted on one side of the lock an hydraulic winding 
engine, to the drum of which is fastened a light chain travel- 
ling over a sheave, the other end of which is attached to the 
fender chain, which passes through a cast steel chain 
stopper, the upper jaw of which is raised or lowered by 
a lever in order to allow or prevent the chain paying out. 













































































Fig. 22—FENDER CHAIN RELIEVING GEAR 


arrangements are generally similar to those described in 
connection with the import cranes. The motors of the 
10-ton cranes are of the enclosed ventilated type for a 
current of 500 volts. The crane rated powers are as 
follows :— 

Lifting 45 B.H.P. at about 450 revs. per min. 

Slewing es ee 550 (sy, ~ 

Derricking26 ,, 4, ;,; 500, ; 

Electric capstans.—The electric capstans supplied by 
Stothert and Pitt, Limited, are shown in Fig. 20. They 
are capable of exerting a pull of 2 tons direct from the 
head at 150ft. per minute. The capstan head is driven 
from the motor by single purchase gearing, consisting 
of a worm and worm wheel running in an oil bath. The 
worm is provided with a ball thrust bearing, and is of 
steel; the worm wheel rim is of phosphor bronze, and 
has the teeth machine cut from the solid. There is an 
automatic magnetic brake on the worm shaft, and the 
motor is of 30 brake horse-power, running at about 

' 500 revolutions per minute. The capstan gear is entirely 
self-contained, the whole being enclosed in a cast 
iron box. 

Hydraulic capstans.—Twelve hydraulic capstans have 
been supplied for the lock and graving dock by C. and A. 
Musker, Limited, of Liverpool. Two are double power— 
11 to 7 tons—and the remainder are of 7-ton size. The 
1l-ton capstans work at 30ft., and the 7-ton at 50ft. per 
minute. In addition to the three-cylinder hydraulic 
engine of oscillating type driving the capstan head 
through spur and bevel gearing, each capstan is arranged 
for working by hand power. The working hydraulic 
pressure is 750 lb. per square inch. Messrs. Tannett, 
Walker and Co. also supplied two hydraulic capstans for 
the docks. 

Fender chain machinery.—The four fender chains 
across the entrance lock, which we referred to in our first 
article, are worked by hydraulic power. The installation 
was provided by Brown, Lennox and Co., Limited, of 
Pontypridd, in conjunction with Tannett, Walker and Co., 
Limited. The machinery is of considerable interest, and 
although it is constructed generally on the lines of the 
first plant of its kind, fitted at Barry Dock over 
ten years ago, several improvements have been effected 
in this, the latest example. Its object is to prevent 


Portable Hopper | 
5 nll 


In the latter case the chain stretches right across the | 


lock with only a slight sag, as shown on Fig. 21. The 
chain is carried through a cast iron hawse pipe on the 
opposite side of the lock to the relieving gear, which is 
shown in detail in Fig. 22. This gear consists 
of a fixed drum, above which is a smaller cylinder free to 
move vertically. Between them the fender chain is 
passed. Over each end of the cylinder is a spiral spring 
adjustable by hand wheels and screws, by which a 
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take up the first bight of the slack, this forming three 
complete turns of the chain round the drum, whereby the 
frictional resistance is greatly increased. Assuming this 
to be insufficient to bring up the vessel, then in like 
manner the fourth turn is taken up. This would bring 
the resistance approximately up to the breaking strain of 
the chain; but should the four turns fleet, then the last of 
the slack would be taken up, the fixed end would tighten 
all the turns on the drum, and the maximum strength of 
the chain be finally exerted; ere this a vessel with any 
ordinary way on would have been brought up. 

When it is necessary for a ship to pass into or out of 
the lock the chain is lowered. The upper jaw of the 
stopper on the engine side is raised by a lever; the chain, 
thus free to pay out, passes from the winding engine 
round the sheave shown in Figs. 21 and 22; and by gravity 
falls to the bottom of the lock; but to assist its fall ag 
well as to guide it into the groove and invert, there is 
| hydraulic capstan alongside the relieving gear which 
winds in a fin. hauling-in chain attached to the centre of 





the fender chain, which by this means is assisted in its 

| fall into the groove previously referred to—Fig. 21. The 

| winding engine serves to haul back the chain into position 

| across the lock. 

| The movement of the fender chain is under entire 
control; the time occupied in lowering it to allow a vessel 

| to pass, and afterwards readjusting it, is only a matter of 


| a few minutes, and the protection afforded to the gates, 


which amounts to an increasing resistance of from 40 tong 
to 60 tons gradually applied through a distance of, say, 
50ft. or more, is infinitely superior to anything hitherto 
in use. 

Grain conveying arrangements.—The grain conveying 
| plant, which extends from the dock side into the granary, 
|is probably the most complete thing of its kind yet 
' laid down, and has been provided by the New Conveyor 
Company, Limited, of Birmingham. Figs. 23 and 24 
| show the general arrangement of the conveyors and 

sections through the tunnels, with details of the belts, 
carriers, and shoots. The grain is discharged from the 
ship into small portable receiving hoppers, which are 
placed at intervals along the dock side, and deliver 
|through circular hatchways covered by cast iron 
| plates, flush with the quay surface, when not in use. 
| These hoppers are fitted with sliding doors at their outlets 
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Fig. 24—GRAIN CONVEYING PLANT 


moderate pressure is brought to bear upon the chain. | 
The object of these springs is not so much to apply | 
resistance, which may be better applied by means of the | 
drum, as to govern the lash of the chain to prevent | 
kinks, and obviate the parts overriding when drawn | 
round the drum by a vessel moving against the chain. | 
Two turns of the chain are wound round the fixed drum ; 





a length of 10ft. or 12ft. of slack chain is then lightly 


| mentioned, through portable cross conveyors. 


to prevent an overflow of grain on to the l and conveyors. 
The grain passes down the cast iron shoots and through 
mild steel removable extension pieces which direct the grain 
on to any of the band conve} ors at will. Inthe No. 1 tunnel 
abreast of No. 1 shed—see details of transit sheds in No. II. 
article of this series, July 10th—two bands are installed, 


| running the full length of the tunnel. The electric driving 


gear is placed about the middle of the tunnel. In No. 2 
tunnel four conveyors are placed, two of these receiving 
the supply from the conveyors in No. 1 tunnel. The two 
conveyors farthest from the dock side receive their supply 
from the cast iron and mild steel shoots previously 
In the 


| cross tunnels to the granary there are also four conveyors 
| which receive a supply from the four conveyors in No. 2 
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Fig. 23—GRAIN CONVEYING PLANT 
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| tunnel. 


At the selection end of the cross conveyors 
portable discharges are arranged so that the grain may 


| be fedfrom any of the four cross bands on toany of the four 
| bands in the selection chambers. Bands in the selection 
| chambers discharge into weighing machine elevators, 
| which lift the grain to the required height to discharge 


into automatic weighing machines. These machines are 


| each capable of weighing 3000 lb. at one operation. The 


grain on being discharged from the machines passes down 
through storage hoppers to the main elevators, which 


| raise it to the top floor in the weighing house. Four 


conveyors run the full length of this top floor, and are 


| fitted with portable discharges, so that grain may be 
| discharged into any of the silos or any of the conveyors in 
| the granary. 


A system of shoots is fitted by means of 
which grain may be taken from any of the silos or floors 
in the granary, and passed down to the re-elevating belts, 
which are arranged to discharge back either on to the 


| main elevators for re-binning or into the weighing machine 


elevators for re-weighing. An overhead conveyor is also 


vessels in the lock or approaching it overrunning and | stoppered back; a third and fourth turn is taken in | provided for loading either with bulk grain or sacks from 


colliding with the gates. For this purpose a chain fixed | 


the same way, with corresponding slacks of 20ft. and 


the silos direct on to coastwise vessels. This latter con- 


at both ends is useless, as it would be snapped by a vessel | 30ft. respectively, and the loose end of the chain is | veyor is carried on a gantry, which is covered in, and 


of moderate size coming into contact with it at even | 
slow speed. Stopper resistances are, therefore, employed | 
to enable the check to be applied gradually, The outer | 
and inner pairs of gates when closed are protected by | 
1gin. stud link chains suspended across the lock at some 

distance from the gates. Chains are provided both on | 
the back and front sides of the gates. Fig. 21, page 95, 


shackled to a stout eye-bolt secured in the masonry. The 
total slack is arranged to be somewhat short of the 
extra length of the fender chain required to traverse 
the distance from its original position to the lock gates. 
It will thus be seen that a vessel moving towards the 
lock gates on coming in contact with the chain would 
cause it to fleet round the drum, part the stopping, and 


supported by steel columns from concrete foundations 
which rest upon wood piles. All conveyor belts are 22in. 
wide, and have a capacity of 100 tons of grain per hour. 
Each conveyor is driven by a 30 horse-power electric 
motor through cut gearing and Hans Renold chain. The 
bands are supported by means of rollers, on the loaded 
side at intervals of 6ft., and the return strand at intervals 
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of 12ft.; these rollers run in self-lubricating bearings. | which is discharged at the end of the conveyor. These connected with the counting gear; as long as the little 
are known as the Marcus propulsion trough screening and | wheels are vertical no counting takes place, but if they 


The tension gear throughout is generally of the weighted 
type, except in positions where it is found impossible to 
instal this, when screw tension appliances are adopted. 
The whole of the stools supporting the rollers and belts 
are securely bound together, and to the driving gear and 
tension ends by means of angle iron runners. 

Cost of works.—The total cost of the Royal Edward 


picking conveyors, and make a very pretty exhibit. 

In connection with conveyors, Edgar Allen and Co., 
Limited; Gibbons Brothers; Hadfields; the Hardy Patent 
Pick Company, Limited; Heenan and Froude, Limited ; 


|and R. H. Longbotham and Co., Limited, have algo 


Dock works, when finally completed and equipped to the | 


extent at present intended, will exceed three suillions 
sterling. 
granary, transit sheds, cranes, &c., already constructed or 
in course of construction, but does not include the esti- 
mates for any additional sheds and equipment which 
may be subsequently installed. The total expenditure 
on structural work in the dock, piers, lock, and graving 
dock, Xc., is approximately £1,800,000. The granary, 
transit sheds, and pumping station represent £177,000, 
and the mechanical equipment, including gates, caissons, 
machinery, conveyor installation, cranes, capstans, 
lighting, Xc., has cost upwards of £164,000. The railway 
sidings and connections represent an expenditure of 
£70,000. 

Conclusion.—The general contractors for the work are 
Messrs. John Aird and Co., whose agent on the works, 
from the commencement of the contract, has been Mr. 
Frederick Colson. The late Sir Benjamin Baker, Sir 
John Wolfe-Barry, Mr. Cuthbert A. Brereton, and Mr. A. 
C, Hurtzig, MM. Inst. C.E., have acted as consulting engi- 
neers to the Corporation in connection with the scheme. 
Mr. W. W. Squire, M. Inst. C.E., the engineer to the 
Bristol Docks Committee, is responsible for the details of 
the scheme and its execution. He was represented 
during the early stages of the work by Mr. A. Pearce. 
M. Inst. C.E., as resident engineer, who was succeeded 
later by Mr. A. D. Swan, M.I.M.E., who still holds this 
position. We are indebted to Mr. Squire and the several 
contractors for information and for the use of plans and 
photographs. 





THE MINING EXHIBITION. 
No. IL* : 


CERTAINLY the most conspicuous exhibits at Olympia, 
forcing themselves on the attention of the visitor just 
after entering, by their noise, their unceasing activity, 
The 


and their proportions, are two shaking conveyors. 





Fig. 1—MARCUS CONVEYOR DRIVE 


well-known Zimmer conveyors are to the left ; a larger one 
shaking easily and lightly without load; and a couple of 
small ones side by side keeping a lot of pebbles, looking 
like potatoes, constantly bumping up hill; for when they 
come to the end of the journey on one conveyor, 
they tumble on to the other, to be bumped up that, 
and soon. They do the work very well, and, of course, 
if perforated plates are used on the conveyor, it becomes 
a screening plant. To the right is a more pretentious 
display by Head, Wrightson and Co., Limited, who show 
two Mareus conveyors, one suitable for surface or under- 
ground work ; the other part of a screening plant constructed 
for a colliery. Both are good examples of finish and 
solidity in workmanship. The screening machine is 34ft. 
long, tapering in width from 5ft. 6in. to 4ft. It is carried 
on rollers, and, by means of a driving mechanism, in- 
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cluding a drag-link, is given a differential “to-and-fro ” 
motion, which causes any material put upon it to travel 
forwards. This mechanism is illustrated by Figs. 1 and 
2, and a diagram of the motion is given in Fig. 3. The 
effect of the two cranks is to give a slow forward motion, 
which carries the coal forward, and a quick backward 
motion, which draws the conveyor back under it as 
one draws a card from under a penny by a quick 
jerk. By the interposition of perforated plates having 
successively larger and larger holes, this plant can 
Separate the coal into four classes, fin., 1}in. and 3in. 


pieces, which fall through, and will be conveyed by | 


transverse conveyors to their destination; and large coal, 


a - 


* No. L. appeared July 17th. 


This figure includes the expenditure on the | 


exhibits. The New Lowca Engineering Company, 
Limited, of Whitehaven, shows “The King” screen 
conveyor, Bentley's patent, which may be used above or 


below ground. These conveyors run on an ingenious | 


system, combining ball or roller bearings with the prin- 
ciple of the inclined plane, and may be seen in motion 
at the Exhibition. Another type of underground con- 


TROKE 


Fig. 3—-VELOCITY DIAGRAM 


veyor can be seen at the stand of Mavor and Coulson, 
Limited, of Glasgow. This conveyor is designed to 
travel along the machine face in the mine, and consists 
of a long, low, jointed carriage provided with mechanical 
end discharge, operated by the same motive power which 
draws the carriage to and fro along the face. It can be 
adapted to thick or thin seams, and is an interesting 
example of ingenuity. The Diamond Coal Cutter Com- 
pany show the Blackett coal face conveyor with engines 
and gear. 

In the way of underground ccnveyors, the unpreten- 
tious exhibit of Richard Sutclifie, of Horbury, near Wake- 
field, is striking. It is constructed of angle iron, small 
plates and bolts, and is provided with a specially woven 
wire belting running over rollers. It 
is easily erected, easily dismantled into 
sections weighing 1 cwt. each, and 
seems particularly well adapted for 
coal face work. The same firm shows 
also a gate conveyor for directing the 
coal still further on its journey to pit- 
bottom. Samuel Denison and Sons, 
Limited, of Leeds, in connection with 
conveying coal, show some good and 
useful recording weighing machines, 
and also the Blake-Denison continu- 
ous weigher. This records the weight 
of coal passing over a given length 
of belt which, for the purpose, is sup- 


levers and links to a yardarm; and 
this, according to the weight on the 
belt, allows a quadrant to make a 
greater or smaller angle. By means 
of pawls in connection with the 





ported from a frame connected by | 


quadrant and working on a ratchet | 
wheel, the extent of this angle is | 


transferred to a counter recording | 


the corresponding weight. Fraser and 
Chalmers, Limited, of London, show 


on their stand a continuous weight recorder for use with | 


conveyors. The conveyor they show is one of the well- 
known Robin’s make. For the purpose of weighing it is car- 
ried on an angle iron frame connected by tie rods to a lever | 
which carries counterpoises for the weight of the belt, and is 


j sion. 


|incline from the vertical, motion is conveyed to the 


wooden pulleys, which varies in degree with the angle of 
inclination, and is duly recorded on a dial. The lever 
connected to the belt lifts the circular frame on one side 
only, and the greater the weight on the belt the gréater 
the displacement of this frame from the horizontal, and 
the inclination of the little wheels in relation to the 
wooden pulley. It is quite pleasing to note how sensitive 
the machine exhibited is to the variations in the quantity 
passing. On the same stand the most recent pattern of 
the Barry transporter is shown by means of a working 
model ; it can travel round corners or up inclines, and can 

deposit anywhere desired. The ropes are 

continuous, and under constant definite ten- 
There is no trouble at the winch, the 
hoisting purchase gear being in the carriage, 
and so designed that any ratio can be ov- 
tained; either grab or bucket can be used, 
and easily interchanged as desired. A simple 
but effective arrangement of links and pawls 
enables the bucket or grab to be filled, lifted, 
carried along, emptied and refilled without 
requiring adjustment. This is Barry’s patent 
self-dumping bucket, whilst a Hone patent 
grab is also used with this model. 

Another exhibit related to conveyors is 
that of the Gandy Belt Manufacturing Com- 
pany, Limited, of London, which shows an 
old “Gandy” main driving belt 36in. wide 
which has been in use in a London mill 
for eighteen years, and was subsequently 
sold to do some temporary work driving 
from a motor, and is still to be seen in quite 
presentable condition. Side by side with this old 
belt is a roll of new “Gandy” belting 36in. wide, 
a size suitable for conveyor belts. Specimen rolls of 
Balata belting are to be seen on the stand, as well 
as many sizes of the “ Dodge” wood split pulley. 

Conveyors serve for handling loose material. Turning 
now to the handling of material after it has been loaded 
into the mine wagon or tub, or into a kibble, hauling and 


| hoisting machinery come into requisition in a great many 


mines in order to bring the coal or ore to the shaft bottom, 
and quite a number of such machines are to be seen at 
Olympia, especially of the smaller kind intended for 
auxiliary haulage and hoisting, which are coming more 
and more into use. Neat little electrically-driven 
machines of this description are shown, for instance, by 
Ernest Scott and Mountain, Limited; Mavor and Coul- 
son, Limited; and John Davis and Son, Limited, of 
Derby. Richard Sutcliffe, of Horbury, shows his adapt- 
able universal hauling engine, which enables an endless 
rope to be stored on two drums and paid out daily as the 
gateway lengthens. One engine can operate several gaite- 
ways, and connections are easily made. 

R. H. Longhotham and Co., Limited, exhibit the com- 
pact auxiliary haulage engine to which we have already 
referred, and which we illustrate in Fig. 4. The frame is 
constructed of mild steel plates and angles, and is made 
deep so as to protect .the engine, and still leave all parts 
accessible. It has two cylinders, each 6in. in diameter, 
with 10in. stroke, and makes 140 revolutions per minute. 
It is furnished with two cast iron drums 18in. diameter 
on the tread, 3ft. over the flanges, and 7in. wide, capable 
of holding 400 yards of }in. rope. The drum shaft is 
driven from the first motion pinion, the engine being 
geared 5 tol. The over-all dimensions are 5ft. 6in. by 
6ft. The machine looks well adapted for lighter haulage 
workin mines. Onthesame stand, amongst other objects, 
there is a model of a coal-screening plant that has been 
erected by the firm at Crigglestone Colliery with jigging 
screens, picking belts, and conveyors. Ferro-concrete was 
introduced as a flooring. One engine can operate several 
gateways and cross gates, and the connections are easily 
made. 

The Wilfley Mining Machinery Company, Limited, 
shows a neat little hoisting plant equipped with an oil 

















Fig. 4—-LONGBOTHAM'S HAULING ENGINE 


connected with the actuating mechanism of the weighing 
recorder. This consists of a ring of free running vertical 


| little wheels carried in a circular frame mounted on 
' gymbals ; the little wheels impinge on wooden pulleys 





| 


engine. The plant comprises a drum 36in. in diameter, 
18in. wide, fitted with clutch and brake gearing 20 to I, 
and driven by a vertical high-speed 10 h.p. oil engine. 
It is claimed to handle an ore bucket or kibble with 300 lb. 


















98 


THE ENGINEER 


JuLy 24, 1908 





———— 





to 400 Ib. of ore down to a depth of 500ft., and will lift at 


the raté of 200ft. to 300ft.a minute. It is self-contained, 
built on a light girder framework, with no piece exceeding 
300]b. in weight. The Tuckingmill Foundry Company, 
Limited, shows its “ Universal” mining winch, with a 
3in. by 5in. cylinder, capable of lifting a load of 54 cwt. 
with air or steam at 80 lb. pressure. It is mounted on 








Fig. 5—-VISOR OVERWINDING GEAR 


wheels for transport on the mine rails, and is provided 


so shut off steam and apply the brake. Ifspeed has been 
reduced and No. 1 governor allowed the cams to pass the 
nebs, and the engineman does not continue to reduce 
speed, No. 2 governor will come into operation at a point, 
say, 1} or 2 revolutions from landing. The speed of the 
engines now being so reduced that it is almost impossible 
for an overwind, but should the engines still keep revoly- 
ing, an arrangement fixed in the headgear in the path of 
the cages would again bring the “ Visor” into operation 
and stop the engines. This latter device has been 


engines, and therefore start the same in the wrong 
direction. 
winds. 





| required. As drawn in the illustration, Fig. 5, the worm 
| shaft makes four revolutions per wind. 
| cams C and Cl are shown opposite the trips or hooks U 
|in the positions occupied at the end of the winds. 


| During the wind the shaft B is rotated by the worm | 


| wheel T, which is fitted on a feather key, to allow the shaft 
| to traverse through it. 
| the shaft to traverse longitudinally, until at the end of the 
| wind the cams C1 and C3 come into line of contact with 
| hooks U and disengage the “ Visor,” unless the speed of 
| the engines is suitably retarded in the usual manner. The 


arranged more particularly to prevent an accident should | 
the engineman make a mistake by not reversing his | 


A modification has been introduced for long | 
The worm shaft is threaded at S, and the beaked | 
| cams C, C1, C2, and C3, are secured on the worm shaft in | 

relatively suitable positions for the number of revolutions | 


The two beaked | 


The screwed portion S causes | 


with anchoring clips. Holman Brothers, Limited, of | . 
Camborne, make quite a brave show of some of the many | same firm shows also arrangements to prevent excessive 
things they make, and conspicuous amongst them are | speed, and also a steam brake. i 

single and double-cylinder examples of their new Winze | Andrew Barclay, Sons and Co., Limited, of Kilmarnock, 
hoist. It is a compact little engine, to which pumping ' show the “Caledonian” cut-off gear in working order, 


—= 


with scrapers worked by a small electric motor, and then 
there are quite a lot of superheaters, generally of the tuh 

variety, horizontal, vertical, inclined, crooked, and straight, 
Galloways, Limited, have superheaters along with - 
good display of boiler work and accessories. The Stirling 
Boiler Company make a point of tube cleaners aaa 
materials used in tube making. F. Sugden, Limited, have 
as well superheater fittings and models of valves. John 
Thompson, of Wolverhampton, have a down-take super. 
heater, and sections of boilers, whilst McPhail! and 
Simpson, Limited, of Wakefield, show their sectional 
superheaters placed at the sides as well as at 
the back of the boiler and superheater parts. An 
interesting exhibit of this kind is shown on the stand of 
R. H. Longbotham and Co., Limited, of Wakefield. This jg 
the Ackroyd-Buckley Steam Superheater. shown in Higgs 
8,9,and 10, It is constructed of steel boiler plates in the form 
of a shallow chamber divided into divisions by internal 
diaphragms, which are cut short ultimately at Opposite 
ends so as to make the steam passing through it follow 
a lengthy zig-zag course; it is made in different forms to 
suit prevailing conditions. In one form the superheater 
consists of a vertical box-like casing, of semi-circular 
shape in plan—Fig. 8—fitted up to the back end of the 
boiler in place of the usual flue dividing walls. The 
casing is divided internally by division plates so as to 
form a series of vertically arranged chambers; the division 
plates are cut short top and bottom alternately, so that 
the steam from the boiler is thus caused to pass down and 
up each alternative chamber in its course to the outlet 
pipe. This superheater is therefore exposed to the heat 
from the boiler flues, which plays directly on to and over 
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Fig. 6—CUT-OFF GEAR 


gear can also be attached, can be clamped to the ordinary 
bar used for supporting rock drills, and needs no further 
attachment. Examples are shown in this position on the 
stand. The cylinders are 3in. by 5in., the drums 6in. in 
diameter by 7in. wide, with 2}in. flange; the ratio of gear- 
ing is 5to 1; the approximate weight is, single cylinder 
360 lb., double cylinder 430 lb. ; the former with €0 Jb. air 
or steam can lift 500 Ib., the latter, 650]b. 

In connection with winding engines, John Wood and 


Fig. 7—CALEDONIAN CUT-OFF GEAR 


Sons, Limited, of Wigan, show in operation on a model | 
their “ Visor,” or Bertram’s invention for the prevention of 
overwinding and starting engines in the wrong direction 
by the use of two governors at different speeds—see Fig. 5. 
The operation is as follows :—No. 1 governor is set so that if 
the engineman does not reduce the speed of the engines, 
say at four or five revolutions from the point of landing, 
the cams on the revolving shaft come into operation and 


Fig. 8—-SUPERHEATER 


| and also display some continuous indicator diagrams taken | the entire interior surface, which also aids to divert the 
| on winding engines, which point toremarkably good results; | heat along the central under flue of the boiler; it is like- 
| the gear is so simple and so easily attached to existing | wise exposed to the heat passing along the side flues of 
steam branches, or in any position on chest, that it is well | the boiler to the main flue, which plays directly on to 
| worth attention, because steam economy is of great | and over its exterior surface. The steam passing through 
importance, even at a coal mine. It is illustrated by | becomes quickly superheated, whilst a definite circulation 
Figs. 6 and 7, and will be seen to consist of a special | of the steam is set up by the internal construction. When 
vaive placed on the top of the valve chest. This valve | applied toamarine boiler—Fig. 9—the shell of superheater 
is controlled by a trip gear worked from the slide valve | is flat instead of curved, and it is placed in the uptake 
above the highest row of the return flue tubes, hence does 
not interfere withthe cleaning ; and, with the exception of 
| the inlet and outlet portion with their connections, it is 
entirely surrounded by the furnace gases passing upwards, 
in front and behind. A by-pass is provided in the main 
steam pipe in case of any accident, so as to prevent 
stoppage of boiler. There is no place for lodgment of 
soot or dirt, and every part is accessible for easy cleaning, 
and there are no tubes. 

There are a good many engines exhibited for power 
purposes, and by some of the well-known firms alread) 
mentioned by us. Then Reavell and Co., Limited, of 
Ipswich, have a high-speed double-acting engine, enclosed 
type, with throttle valve governor. But perhaps the most 
striking exhibit of this class is by Browett, Lindley and Co., 
Limited, of Patricroft, in the form of one of their latest 
standard enclosed forced lubrication three-crank three- 
cylinder triple expansion double-acting vertical steam 
engines, arranged to run at 375 revolutions per minute, 
and suitable for driving a 350 kilowatt dynamo as a 
normal load when working condensing with 150 lb. to 
180 lb. steam pressure at the engine stop valve. This 
engine is fitted complete with an improved centrifugal 

| shaft governor, controlling the speed of the engine by 
| acting direct on a throttle valve; it has forced lubrication 
| to all bearings and to the governor, and a mechanically- 
driven lubricator, each sight feed having an independently 
operated pump whereby absolute regularity of feed is 
| secured, also double vase lubricators for internal lubrication 
of cylinders and valves. The result is practically silent 
running. 
| Another interesting exhibit may be seen in the two 
| * Lanz” patent locomobiles. Some special features are 
| the “ Lanz” crank shaft bearing support, and the tying — 
| together of the cylinder portion and the crankshaft bear- 
| ings with the “ Lanz” truss bars. By this arrangement 
| the boiler and the engine are connected, so that each can 
| work-independent of the other, longitudinal and lateral play 
| being provided, expansion of the boiler taking place without 
| affecting the engines. The “Lentz” poppet valve gear 
| and automatic cut-off crank shaft governor and metallic 
packing, as described in our issue of July 10th, are used. 
| The special construction of the supports which carry the 
rod in the manner shown; hence as the stroke of the | engine facilitates the boiler being covered with insulating 
slide valve alters the stroke of the trip gear also changes. | material entirely round the shell. The boiler flue and 
The cut-off valve returns instantly to the central position, | tubes are removable.. The superheater is placed either 
when it is released, and so cuts off the whole supply of | above or below the boiler tubes, so that the latter can be 
steam to the chest. It has, therefore, just the effect | inspected at any time without interfering with the super- 
of the cut-off valve in Meyer’s gear, for example, ! heater. This engine is shown by Mr. G. Reimers, of 
but is more rapid in its action. | London. 
We noticed also that the Green economiscr is to the fore,’ Amongst electromotors for mining purposes, besides 
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those already mentioned, Mavor and Coulson, Limited, | standard motor starters, and controllers for operating and 
show a few, and Belhaven Engineering and Motors, | controlling the various types of motors, including the oil 
Limited, of Wishaw, “ Lacy” motors ; whilst Dick, Kerr | immersed auto-starter for squirrel-cage motors, and the 


and Co., Limited, limit their exhibit on 


re 


een 











account of | neat “ R” type controller, as well as a complete electric 
stricted space to the smaller material generally used in | capstan fitted with the contractor type of starter, which 


is independent of the start- 
ing switch. The drive is 
through worm gear, and the 
other operation of the capstan 
follows the usual practice, 
with the exception that the 
capstan case is made water- 
tight by a simple arrange- 
ment of the joints. Various 
component parts of station- 
ary motors are shown, to- 
gether with samples of the 
different apparatus used in 
colliery and general electrical 
work. There are also various 
samples of the material 
manufactured at the com- 
pany’s general engineering 
works at Kilmarnock, includ- 
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ing a standard type tipping 
wagon, small turntable, set 
of points and crossings, and 
various samples of light rail- 
way track work with iron 
sleepers. 

Heenan and Froude, Ltd., 
of Manchester, Worcester, 
and London, also have a 
large collection of colliery 
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and mining plant, for which 
they are well known. Several 
sizes and types of fans are 
shown, including a large 6ft. 
diameter “ Heenan” ventila- 
ting fan, of the steel plate 























type, capable of discharging 





























mines, collieries, and quarries. These include various 
standard motors made by this firm, amongst them a range 
of four sizes of standard direct-current motors up to 
35 horse-power, one of these being fitted with a reduction 
gear, sub-base and countershaft, the countershaft being 
arranged in the sub-base fitted underneath the motor, a 






Fig. 9-LONGBOTHAM’'S SUPERHEATER ON A MARINE BOILER 


40,000 cubic feet of air per 
minute, when running at its 
normal speed of 340 revolu- 
tions, and maintaining a 
water gauge of 3in. of water. 
The fan is shown fitted with 
an evasé chimney, 4ft. by 
2ft. 4in., and is arranged for 
belt drive, but it can be driven 
either by direct coupling to 
motor or belt as shown, and 
can be used for both induced 
and forced draught for out- 
puts up to 500,000 cubic 
feet per minute, and any 
water gauge. The “ Worces- 
ter” high-speed engine, also 
exhibited, has a cylinder bore of 64in., with a stroke of 
5in., and is capable of developing 22 horse-power when 
ruoning at 460 revolutions per minute, when supplied 
with steam of 100]b. pressure. The engine is designed 
for forced lubrication throughout, a specially arranged 
oil pump being fitted in the crank-base chamber for that 








































































































Fig. 1O—LONGBOTHAM’S SUPERHEATER ON A LANCASHIRE BOILER 


compact and strong design; their standard alternating- 
current motors, and standard designs of crane motors, 
are also shown. One or two of the motors are 
fitted with the D.K. special automatic magnetic brake, 
whieh comes into operation immediately current is 
switched off the motor. There are various types of 


purpose, and can be arranged for direct coupling to fans 
or belt driving, as desired. A “Heenan” fan centre, with 
shaft and ring-lubricated swivelling bearings, is also 
shown, being specially designed for high-speed continu- 
ous running, with a minimum of attention. Several 
types of the well-known “Schiele” fan are also shown. 





' conclusion that Hirn and Clark were right. 





Here are also sundry auxiliary parts of screening plant 
for collieries, and photographs. 








LETTERS TO THE EDITOR. 
(We do not hold one sare for the opinions of our 
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FEED-WATER HEATERS, 


Sir.—I would like to make a few remarks on the above subject 
in reference to the Lusitania. The drawings of the steamer in 
your issue of 10th inst. show that there is no live steam feed heater. 

A comparison of the relative efficiency of the two methods of 
feed heating may be made by finding the number of heat units 
conveyed to the boiler by each system. In the exhaust steam 
method, taking the figures e~ in the paper :—Total weight of 
feed per shaft h.p. hour by number of degrees feed is raised 
above temperature of hotwell = 121 x 15.35 = 1857.3 heat units 
sent into the boiler. The live steam heater with such a low hot- 
well temperature and rapidity of combustion may be relied on to 
effect a saving of 14 per cent. of coal ; therefore, taking 14 lb. of 
coal per shaft h.p. hour and 10.9 Jb. evaporated per hour per Ib. 
of coal and 1012 heat units in one pound under boiler pressure, 
14 x 10.9 x 1012 x 14 percent. = 2309.3, a decided saving in 
itself, and in addition giving a vacuum instead of atmospheric 
pressure to the auxiliaries. 

A turbine generator is a useless form of steam engine without 
the vacuum. 

I find it difficult to understand the want of confidence shown by 
some engineers in the live steam feed heater. I think some 
reason may be found in the general practice of supposing water to 
do many things that it does not do, ¢.g., when a test cock on a 
boiler under pressure and at boiling point temperature is opened, 
the water is said to flash into steam. That it does not do so 
is evident from the reverse operation—allowing the boiler to cool 
down to the atmosphere without escape of steam or water, the 
water level should rise slightly owing to condensation of steam. 
It falls decidedly. What actually takes place is, an atmosphere 
of steam precisely similar to that in the steam spuces exists in the 
water and saturates it. Any interference with this atmosphere, 
such as condensing it, causes the water to shrink like CO, escaping 
from a soda water bottle. 

The live steam feed heater comes in here. Any condensation 
of steam caused by cold feed checks the generation of steam until 
the water is saturated again, just as in passing ammonia gas through 
water which absorbs 700 times its own volume of the gas. The 
water must be pretty near saturation before any considerable 
amount of the gas would pass through. 

Mr. Bell says in his paper, ‘“‘In this present case the electric 
installation is so large, and the temperature of the hotwell, due to 
the high vacuum maintained, so low, that it was considered to be 
essential to utilise this exhaust for the heating of the feed water.” 

These are the very reasons why the live steam heater should 
alone be used and the exhaust of the auxiliaries not interfered 
with in any way. 


Greenock, July 21st. A. R. 


PROFESSIONAL ETIQUETTE. 


Sir,—A short time back I read in a technical journal certain 
rules which had been laid down by a learned society as follows :— 

1.—No consulting engineer should solicit employment as con- 
sulting engineer verbally, by letter, by agent paid by commission 
or otherwise, or by any other means. 

2.—No consulting engineer should answer advertisements for 
consulting engineers. 

3.—No consulting engjneer should advertise for employment. 

4.—No consulting engineer should pay by commission or other- 
wise anyone who introduces clients. 
5.—No consulting engineer should receive trade or other dis- 
count, or surreptitious commissions or allowances in connection 
with any works which he superintends. 

6.—A consulting engineer who is also directly or indirectly 
interested in any contracting or manufacturing business should 
inform his client in writing what his connection is with such con- 
tractor. 

As regards clauses 4 and 5, I think there cannot be any reason- 
able doubt as to their expediency. Clause 6 is, I suggest, under 
certain conditions rather too severe ; but with reference to clauses 
1, 2 and 3, it would seem as though the gentlemen who drew them 
up were desirous of retaining all consulting work within the 
boundaries of their own offices. 

What I can never understand is the placing of consulting engi- 
neers on a sort of pedestal, while the general public gaze upon 
them and wish they too were engineers, who are always so fright- 
fully busy on most important works. 

We who are engineers know quite well that the reverse is only 
too frequently the case. As a matter of fact, thereis not sufficient 
work to go round, and whenever a new company is floated it seems 
te be the correct thing to secure—nice word that—the consent of 
Sir Somebody and Co. to act as consulting engineers to the con- 
cern, because they are already consulting engineers to several 
other companies. 

By, the eode above given all the rest of the learned profession 
should be content that one of the chosen few has been retained. 
« must not be-thought that.I.am lamenting, for I do not build 
bridges.nor railways,,my. work being chiefly confined to engineer- 
ing testimony. in.the.Law-Ceurts ; but I am writing to ask, in the 
interests,.of, many good. .and.ecapable, theugh idle, engineers, the 
sim ple..question;, ‘‘ How.,are they to make themselves known if 
practically eveny. source is to.be.closed te them /” 

Westminster, July 9th, Gro. A. BEcKs. 





“QYEANDER CONDENSATION. 


~“Sik, Mr, Royds does not seem to like my theory any better 
than Tike his. The difference between us is apparently that he 
has accepted certain novel theories as to leakage, &c., of which 
there is no proof, and he wants to fit practice to his theory ; 
whereas T have made an attempt—poor it may be—to evolve a 
thedry or hypothesis to explain facts, of which, I think, with due 
deference to Mr. Royds, there is very considerable evidence. 
Perhaps it does not take much to satisfy me, tut, after all, forty 
years of observation is of some account, and it leads me to the 
I don’t think I need 
quitble about the use of the word ‘‘ instantaneous ” or the infinity of 
action it leads upto, as Mr. Royds points out, for this seems tosavour 
a trifle of splitting hairs ; but for ‘‘ instantaneous” I don’t mind 
substituting the ambiguous term ‘‘very rapid.” I want to see a 
better argument than any derived from a surface ccndenser 
brought against the theory of cylinder condensation. So far, no 
one has advanced anything, and at present we are confronted with 
Hobson’s choice, 


London, July 20th. W. H. Booru. 


TANK ENGINES ON CURVES. 
Str,—I cannot remove the flanges from the driving wheels as 


J, page 73, suggests, so shall hope to be informed what is the 
smallest curve that can be made for our six-coupled engine with a 





10ft. 6in. wheel base to work over. Loco, 
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THE INTERRELATION OF THEORY AND 
PRACTICE OF SHIPBUILDING.* 
By Mr. J. J. O'NEILL, 


In preparing this paper it has been found necessary to restrict | 
its scope to the examination of the speed-power aspect of the | 


question. 
power, the character of the residuary resistance curve impelled the 
conclusion that, in developing dimensions of vessels, the wave- 
making resistance decreased so rapidly that it was felt a period 
was reached when it became constant for a time, only to increase 
at a later stage when the vessels were still further enlarged. The 
relation of the wave-making resistance to skin friction was also 
interesting. 
and wave-making resistance became equal, further extension 
revealing the fact that skin friction increased at a more rapid rate 
than decrease of wave-making resistance, inviting the belief that 
increased length did not secure the advantages commonly held as 
appertaining to it; that, in fact, it became disadvantageous to 
increase length beyond a certain limit, or, rather, that equal speed 
power results wou!d be obtained by attention to the other dimen- 
sions. Colonel Rota, in the Italian experimental tank, further 
illumined the matter in a series of researches, which were 
generously given to the profession. He took a particular model 
and modified successively, in constant ratio, one of the dimensions, 
length, breadth, and immersion, leaving in each derived form the 
two other dimensions invariable. ‘Twelve models were tried in 
three series. First, the breadth and depth constant and length 
varying ; secondly, the length and depth constant and breadth 
varying ; thirdly, length and breadth constant and depth varying 
—the only drawback to the procedure being that surface and dis- 
placement in the various models changed. His deductions were 
that :— 

(1) The increase or decrease of breadth or depth produces an 
increase or decrease of E.H.P. at the same speed. 

(2) With the same variation of displacement the E.H.P. is 
greatest when the breadth rather than the depth varies. 
, (3) Skin friction remains the same when the displacement 
constant whether the breadth or depth varies. 


is 


Speed 
in 
knots, 


LH.P. 


No. of ship .. 
68,000 
64,000 
60,000 
56,009 


22,009 
17,500 


35,000 
31,000 
52,000 = 
48,000 
48,000 


13,500 
| 35,000 
| 9,500 
| 30,000 


27,000 
23,000 


19,300 ie 
35,000 | 25,250 
| 38,000 
16,000 

26,000 | 20,000 


13,000 
20.750 


26 
26 
25 
26 
25 
| 24 
26 
25 
24 
26 
26 
25 
24 
26 
25 
24 
26 
25 
24 
22 
26 
24 
2 
26 
24 
22 
26 


| 14,000 
| 28,000 


10,500 : 
16,250 6,520 
23,000 

8,009 
13,009 
20,500 


10,750 
19,500 


10,250 


18,000 | 17,250 


(4) Increase of length produces a marked decrease of resist- 
ance due to the formation of waves, but, on the other hand, com- 
paratively to the increases of the other two dimensions, a rapid 
increase of skin resistance. 

(5) Each derived vessel, in changing the longitudinal dimen- 
sion, possesses a particular speed for which increase or decrease of 
displacement, within ordinary limits, does not produce at the same 
speed practically any notable variation of power. 

The corollaries from the fourth deduction, taken in conjunction 
with the curves, appear to be that a period comes when increase of 
length after a time does not secure an appreciable reduction of 
wave-making resistance, and that the principal resistance is due 
to skin friction ; hence, the only advantage accruing to the longer 
and heavier vessel is explained by the latter resistance increasing 
at a lesser rate than dimension. The fifth deduction also implies 
that varying displacements can secure equal speeds with equal 
powers, 

The wave-making reductions are great as the displacement is 
augmented, the resistance at small displacement being very much 
greater than the skin resistance, and the latter at the higher 
displacement becomes of major importance. The character of 
the E.H.P. curves also indicate that dissimilar displacements are 
driven at equal rates with the same power. At 20 knots the 
wave resistance curve rises to a period of comparative uniformity 
before ascending rapidly at the higher displacements to its 
maximum. A period, however, apparently arrives when wave 
augmentation ceases, permitting increased displacements to secure 
constant speed without increase of power. This period is speci- 
ally valuable to the shipowner, enabling greater carrying capacity 
to be obtained without increased first cost and upkeep of 
machinery and coal consumption. Following out the previous 
idea respecting the behaviour of Rota’s curves when extended, 
these forms have been enlarged to the displacement of 37,000 
tons, and Figs. 1, 2, and 3 give the E.H P. for skin and wave- 
making resistance at various high speeds, showing their relation 
to each other. Here, in Fig. 1, vessel 2, the skin and wave- 
making resistance curves if produced would be equal at about 
18 knots, and again at about 30} knots, so that between these 
limits the skin friction is the principal resistance to be over- 
come, and is at about 24 knots, twice that of the wave-making 
resistance. 

With regard to vessel 3, on examining the wave-making resist- 
ance curve, it will be noticed that at from 24 to 30 knots it bears 
a very minor proportion of the total resistance, and at, say, 20 
knots, isat a minimum. The- power introduced into the vessel, 
therefore, in this case is used principally to overcome skin fric- 
tion, which, as is well known, depends on surface and not on 
form ; reduction of length appears, therefore, to be desirable. 

_ Curve for vessel 4 presents similar features to that of vessel 3, 
but more pronounced, wave-making resistance being a minimum 
at about 24 knots. The difference of E.H.P. required for vessels 
3 and 4 from about 26 to 28 knots is about 300, the E-H.P. at 
26 knots being for vessel 4 just 30,000. In these three cases the 
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Some years ago, while engaged in plotting curves of | 


| fact that absence of the necessary power prevents the attainment 


| which, as is known, affects resistance. 


ratio of depth to breadth has been constant, with length and | 
breadth ratio varying. Elongation has been effected without | 
change of form, or redistribution of displacement longitudinally, | 
he practical realisation of | 
the preponderating influence of skin resistance here presented is 
manifested by the appearance on the Atlantic of such vessels as 
Baltic and Adriatic, Cedric and Celtic, Saxonia and Ivernia, and 
Carpathia, Sylvania, and Slavonia, of large displacement and length 
at relatively very slow speeds, disclosing, at the same time, the 


of the speed their lengths demand. Incidentally, it may be | 


| remarked that in these slower ships it seemingly was thought 


| better to have earning capacity, in the shape of constantly | 
| changing cargo, than power represented by 


In extending the length, a time came when the skin | 


| demanded for its attainment, possibly, but not necessarily, at the 














constant and 
permanent machinery weight, with decreased cost of upkeep and 
coal consumption. At the same time the dimensions permit of ex- 
tensive passenger accommodation. In these cases it is quite | 
evident that speed was not the primary factor of the design; | 
but weight, cargo and passenger facilities, while stability con- 
siderations determined dimensions, which involved speed as being | 
purely incidental. Its primary character, therefore, was tem- 
vorarily lost, only to be regained in the same vessel when desired 
y the necessary introduction of the weight to secure the power 


expense of cargo capacity. 

These vessels also appear to confirm the experimental results 
given by Mr. Johns in his last paper read before the Institution of | 
Naval Architects. It was shown that in vessels whose lengths | 
were twice the square of the speed, residuary resistance is constant 
for a variation of form, represented by a range of prismatic co- | 
efficient of 20 per cent. In other words, surface being constant, | 
between the limits of 50 per cent. and 70 per cent. prismatic 
coefficient, variation of form permits of equal speeds being 
secured with equal powers. Form, in these cases apparently, has 
no influence on the results. 

Curves 5, 6, 7 and 8, Fig. 2, are for vessels of the characteristics 
indicated. They show the effect of disposing displacement 
breadthwise. Vessel 6 was the basis vessel, the ratio of depth to 
length in vessels 2, 4 and 5 being the same as vessel 6, the breadth 
depth ratio varying, and length constantly decreasing, thereby 


TABLE I. 


DISPLACEMENT IN TONS.” 
5a. 

15,050 to 29,600 | 
19,000 to 24,800 | 
8,600 to 33,600 | 


10,400 to 37,600 
40,000 


la. 1b. 
10,000 to 36,750 

| 12,300 to 34,050 
9,200 to 39,600 
14,200 to 31,200 
10,300 to 37,950 


| 15,450 to 29,600 
11,400 to 36,200 


17,200 to 27,500 
12,800 to 34,300 
39,000 


34,200 
10,000 to 31,000 
£,OU 
14,000 to 26,600 
8,000 to 22,300 
33,800 


12,000 to 34,450 
: 39,400 


12,600 to 31,200 
36,600 


9,700 to 31,400 


¢ 
’ 


13,090 to 28,830 
33,900 


14,000 to 31,600 15,700 to 28,200 | 
38,100 32,800 

14,400 to 32,300 | 16,800 to 28,200 5. 
35,700 33,800 28,809 

16,400 to 30,000 i 19,000 to 22,030 
32,200 30,400 


29,000 24,009 


29,000 
41,0.0 


16,00) 
37,600 


28,000 16,100 
39,000 
33,609 


32,200 


27,700 m 
29,900 


24,400 
25,400 


27,80 21,100 


17,600 


19,209 14,000 


12,600 


reaucing skin friction but increasing wave-making resistance. 

This illustrates the handicap war vessels labour under on speed 
grounds, owing to their inability tocarry armament and protection 
high up, without increasing beam to secure stability, the length 
being fixed. The importance of this factor of stability increases 
so as to become almost the most vital. To attain certain results, 
it becomes imperative to divide the power into twin and triple 
engines with relatively smaller screws running at high rates, 
reducing thereby the weight of machinery, to realise conditions of 
speed. No such limitations of dimensions restrict the designer of 
merchant vessels, excepting in the case of the present type of 
liner, having seven or eight decks, with superstructures, where 
stability becomes increasingly difficult to secure, making this 
factor the contr lling element of the combination. 

Curves 9, 10 and 11, Fig. 3, show the effect of redistribution of 
displacement depthwise. The ratio of breadth to length is 
constant. Vessels 5 and7, Fig. 2, are identical in length to vessels 
9and 11—the breadth-depth ratio varying. Clearly, on com 
parison, this is the most desirable manner of disposing displace- 
ment. It is along these lines that the merchant navy has broadly 
developed. 

Curves of E.H.P. for wave making and skin friction separately 
and combined for these vessels, plotted to a basis of displacement, 
reveal the same general characteristics and coofirm the previous 
researches, A study of these curves invites the conclusion, with 
regard to wa‘e-making resistance, that there is a period in the 
growth of displacement when it is the least possible. Further, 
the curves show a diminution of power between displacements 
wide apart, and that dissimilar displacements can be driven with 
equal speeds by equal powers. It is this region that invites atten- 
tion, the gleanings of which will be found worthy of the reaping, 
and an abundant harvest gathered. 

Figs. 4 and 5 show curves of E.H.P. at the speeds correspond- | 
ing to the various displacements. Those on Fig. 5 represent 
actual vessels, on the assumption of 50 per cent. propulsive 
efficiency, as stated by Mr. Froude to be war practice generally. 
Table I. gives the various powers required for the speeds at the 
various displacements enumerated. They cover a very wide 
range, and are extremely instructive. The following data for 
some high-speed Atlantic liners have been gleaned from various 
sources :— 


TABLE II. 


Speed in 
knots. 


22.0 
8 


Displacement 


in tons, L.H.P. 


B/D. 


| 
| 
a 


L/B. 
Campania ..... .23 | 24.00 | 
Kaiser Wilhelm! | 
Der Grosse .47 | 22.32 | 
Deutschland .. 9 | 22.86 
Kaiser Wilhelm | 
Der Zweite 
Lusitania and 
Mauretania 


L/D. 


"30,000 
32,000 
36,000 
39,00 


68,000 


~~ 18,000 


20,880 
23,620 


26,500 
56,840 


22. 

23.5 
23.5 
25.0 


).42 | 23.00 
8.69 | 32.38 








| variation of character of midship section is possible, as 


| The results are identical. 


In comparing these steamers with the corresponding experi. 
mental ones, it must be remembered that great latitude is per- 
missible in determining dimension to secure equal results, since 
providing sectional areas and water-line form be maintained, great 
é 2 Mr. 
Froude’s researches clearly establish. Care must be taken that 


| the longitudinal distribution of displacement be unchanged as 
| experiment shows that, dimensions and block coefficient remainin 

| constant, redistribution longitudinally considerably affects . 
| making resistance. 


wate. 
With this restriction the data given are -_ 
flexible and capable of wide application. 

Referring to Table I., compare vessel 15, of practically similar 
characteristics, with the Lusitania and Mauretania at 25 knots 
The vessel from which No. 15 is derived 
was fitted with slow-running reciprocating engines, and the latter 
with up-to-date turbine machinery ; the propelling efficiency here 
appears to be no greater and may be less than the 50 per cent, of 
tradition. This is also borne out in other instances where 


| reciprocating machinery and turbines, in similar vessels, secured 


the varying speeds with equal powers up to 25 knots. Afterwards 
the turbine seemed to gain. 

It may be remarked that the character of the lines of No. 15 and 
the recent Cunarders bear no resemblance to each other. The 
former are straight and the latter hollow. Other Atlantic liners, 


| known to the writer, also have wide divergence of form, yet, with 


equal surfaces, secure eqaal speeds with equal powers. Wide 
variations of form also can be found on similar dimensions jp 
Channel steamers, with similar results. More research work on 
various types is certainly necessary before definite statements can 
be made on the value of form. 

The results of comparison between the Campania and _ later 
German vessels show that no great advance has been made 
propulsively for over a decade, but has followed traditional lines, 
the increased speed being attributable to increased dimensions 
merely. 

Since the preparation of this paper further light has been thrown 
on the question of wave-making resistance by a contribution to 
the ‘‘ Proceedings” of the American Society of Naval Architects and 
Marine Engineers, New York. In dealing with the problem of 
‘* Submarines of Battleship Speeds,” Mr. Chase prepared a model 
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which was run at varying speeds in the experimental tank at 
Washington, both oa the surface and at different depths of 
submergence. 

Curves of E.H.P. were obtained, after correction for skin 
friction, for vessels increasing from 100ft. to 200ft. in length, and 
from 5 to 18 knots speed. At certain high speeds the usual humps 
and hollows appeared, confirming the belief that on indefinite 
enlargement these distortions would be similarly periodic. The 
most curious phase appears in comparing the power curves of the 
submerged and surface conditions. At a certain speed, just 
succeeding the pronounced distortion, the ordinate value of the 
curves coincide. 

The power curves for the submerged condition exhibit no 
corresponding humps and hollows, due to the absence of wave 
disturbances, and at high speeds indicate less power than those 
obtained under analogous circumstances at the surface. There 
appears to be no escape from the conclusion that a time arrives,it 
may be on commencement of the movement of a ship, when a wave 
comes into existence, and after developing intensity toa maximum, 
absorbing power for its maintenance, it gradually diminishes on 
= decrease of power, due to the equivalent enlargement of 
ship. 

Summing up the preceding, itis submitted that the lengths of the 
present Atlantic liners warrant the belief that greater speeds can 
be obtained, providing the power their dimensions invite is present. 
Stability finally determines displacement, so that, on given length, 
reduction of displacement makes for both its realisation and tke 
attainment of speed, the two being closely interrelated. 

The curves of power also show that the present speeds can be 
attained on shorter lengths, and that the variations of form involve 
relatively small gains. Is this, then, to be the end? Cannot 
practice bridge over the gulf separating it from theory ? Oncloser 
inquiry the limiting cause appears to be the machinery end of the 


| combination, demanding for the realisation of power to attain the 


desired speed results, such weights as to adversely influence the 
reduct‘on of the dimensions of ships the speed invites. (Generally 
speaking, it has hitherto been thought the easiest and cheapest 
way to secure speed economically by increased dimension of hull 
rather than the character of the machinery. Running machinery 
at 80 revolutions as the maximum appeared the limit experience 
warranted. The quick-rotating reciprocating machinery of the 
Royal Navy at twice the speed, with its weight inversely as the 
revolutions, with all its possibilities, or even a compromise, was 
deemed unworthy of adoption in the merchant marine, owing to 
its cost and want of endurance. This latter may be true, but the 
former cannot be demonstrated. Total cost may be divided 


| between hull and machinery, and had curves been plotted it would 
| have been found that a time came when, instead of enlargement 


of hull, increase of character of machinery secured greater economy 
as to speed results; and the high-speed reciprocating engine, 


| although intrinsically more costly, when its weight was considered 


and compared with the slow heavy reciprocating engine; was 
cheaper power for power, the total of small hull and high-speed 
machinery being very much less than contemplated. 

With regard to endurance, it is submitted that the exigency of 
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the’situation will, in time, force another condition into the problem, 
viz., the length of life of hullfand machinery, The demand for 


increasing high speed will continue inevitably, so that it will be a 
matter for consideration whether the policy of building ships for 
terity rather than the immediate future continues to be advis- 
ble. 
eylinder, succumbed to the double, which was followed by the 
triple, quadruple, and even quintuple cylinder engines—all tend- 
ing to economy—until the limit of the close cycle process appears 
to be reached, bringing into existence by natural and gradual 
stages the open process, the machine par excellence—the marine 
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DISPLACEMENT OF SHIP 


Long ago the slow reciprocating engine, with its single | 





| the new machine is ‘‘its capability of securing greater power on a 
given weight of machinery than any other marine contrivance 
| known,” and further, ‘in applying turbines to marine propulsion, 
| it is not a question of securing a greater propulsive efficiency, but 





to determine the most suitable design and arrangement of pro- 
pellers and turbine, in order that their combined efficiency may be 
at least as good as it is with ordinary reciprocating machinery.” 
It has not hitherto obtained 
increased efficiency of propulsion, although the Hon. C. A. Parsons, 
in his — of 1907, states: —‘‘ That not only does weight 

ut efficiency also increases, by approaching the higher 





This is borne out by experience. 
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knots, with 13,000 indicated horse-power, and 1180 revolutions, on 
73 tons weight ; against its —e of 30 knots 
with 6000 indicated horse-power, and 450 revolutions, on 80 tons. 
There is, however, another side to this achievement involving ship 
design. The vessel’s form evidently permitted this excess of speed 
to ‘Ee obtained on practically the same displacement, owing 
entirely to the presence of increased power, and this with the high 
rotation of screw, without encountering serious cavitation. Con- 
versely, it may be argued that had speed as well as displacement 
been constant, increased fulness of vessel would have secured 
augmented sea qualities and enlarged space, so very desirable in 
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turbine. This should, in a large measure, lessen the gap between 
navy and merchant practice, and finally dispose of the arguments 
of endurance against the high rotating machinery, as it is univers- 
ally admitted that the efficiency of the turbine, per se, depends 
Principally on its high speed of rotation. In examining the curves 
of power, some of which represent vessels fitted with turbine 
machinery, it is found that up to 25 knots the turbine securés no 
advantage propulsively over the relatively slow reciprocating 
engine of the merchant marine, although running at twice its rate; 
hor yet over the high-speed reciprocating engine of war practice 
under like conditions. Even in torpedo-boat destroyers, with 
usual powers, and running at a still ater ratio of rotation, no 
perceptible increase of efficiency is observed. In this connection 
it may be well to state that the principal advantage claimed for 








limit of revolution ; and increased revolutions are also desirable, 
permitting smaller dimensions, adding both to the mechanical 
perfection and efficiency of the turbine. There is also for given 
speed, horse-power, and efficiency, very little variation in the 
weight of mercantile or naval turbines. Smaller steam consump- 
tion is also claimed, and a further decreased weight of installation 
in consequence ; .eduction of space occupied, also of propeller 
diameter, permitting for same draught increased immersion and 
preventing racing.” Its chief function, however, at present appa- 
rently is its capability to obtain greater powers on a given weight 
than its competitors. Two special instances may be quoted bear- 
ing on this aspect of the case. The torpedo-boat destroyer 
**Viper,” fitted with turbines, of similar dimensions to destroyers 
equipped with hfgh-speed reciprocating engines, realised 37.9 


this class of boat. Again, in the Amethyst and Topaze, whose 
| performances are now becoming historic, the machinery weights 
| apparently were equal, for some unexplained reason, but the 
| turbine-driven vessel secured 14,000 indicated horse-power — 
| the 10,000 indicated horse-power of the reciprocating one. ese 
figures show the possibilities, still remembering that no increased 
| propulsive effici is clai These vessels cannot be taken as 
| types for, say, the Atlantic passenger trade, but it is still urged 
‘* that at higher powers better economy will be reached, and that 
at least 10 per cent. reduction of weight can be secured in large 
vessels, With reduced steam consumption, greater power will be 
obtained from the same weight, or the same power with less weight 
and coal supply.” These are claims made by responsible persons. 





| The possibilities of the future, therefore, considerably widen the 
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vista of engineering practice ; for it is at least established that the 
weight.of turbine machinery is = in the two services, and that 
the efficiency ot the high-speed reciprocating engine has been 
rea hed, with the endurance it apparently lacked. 

Attention is now drawn to Figs. 6 and 7, which graphically show 
the happenings to performance when the screw propeller receives 
the attention it deserves. 

The characteristics of these propellers are as follows :— 


TABLE III. 


ia SSR 
. I oe .. | Developed | Dev. area. 

Pitch. _ | Pitch ratio. | = 
ead | area. | ‘Disc. area. 


335 
-290 


| 
Diameter. 
| 125 | 1575 


13.0 16.50 1.27 49 





} 

A comparison of these results with those of Constructor Taylor's 
experiments given in the American ‘‘'T'ransactions” shows that at 
the slips observed, viz.:—A, 7 per cent., 8} per cent., and 11 per 
cent. at 15, 174, and 18 knots réspectively, the efficiencies were— 
77 per cent., 78 per cent., and 78 per cent., or the maximum 
possible ; E = 9 per cent., 114 per cent., and 13 per cent. slips at 
the same speeds as A—74} per cent., 77? per cent., and 78} - 
cent. respectively. There is therefore very little to choose be- 
tween these propellers on efficiency grounds, and one must assume 
that with 20 per cent. increased speed of rotation, permitted by 
the reduction of area, enabled 4 a knot extra sy eed to be obtained ; 
or taking the speed at 18 knots, a saving of 8 per cent. of power. 
In these trials of actual screws, the displacement and trim and 
general conditions were the same. 

Compare B with E of same pitch, but different diameter. 


TABLE IV. 





Developed 
area, 


Dev. area. 


Pitch. : 
Disc, areca. 


Diameter. Pitch ratio. 





16.5 
16.5 


B 12.5 
E 13.0 


| 
| 
| 
| 


1.27 49 





Here, where equal powers secured equal speeds, the slip of B 
was 16} per cent., the efficiency falling off. E at 104 per cent. 
was more efficient, and continued to be, to 18 knots, due to the 
slip only increasing to 13 per cent., the loss of efficiency being 
searcely perceptible; whereas B started handicapped, and re- 
mained so, notwithstanding its slip was increased to about 22 per 
cent., where etticiency was reduced by 8 per cent. The increase 
of speed secured was } of a knot, and had power been fixed, the 
speed of 18 knots could not have been attained. 

The diameter of the B propeller was evidently the cause of 
failure. On its alteration with practicaliy equal area, the desired 
result was obtained by propeller E, with about 10 per cent. increase 
of revolution. 

The classic researches of the Froudes are well known, and have 
been handed down and cherished with great care. The experi- 
ments of Mr. Yarrow, some twenty-five years ago, as to the best 
position of the propeller, laterally, longitudinally, and vertically, 
were, and still are, of great value. The information furnished by 
the exhaustive trials of model screws in the experimental tank at 
Washington by Constructor Taylor cannot over-estimated. 
The determination of the values of the functions which constitute 
a propeller have been made for almost every range of pitch and 
diameter ratio, area, and efficiency, and generally show that effi- 
ciency of screw per se rises to a maximum at about 20 per cent. 
slip, and falls off at higher slips by increase of thrust. The 
measure of efficiency of a screw appears to be related to its capa- 
city for absorbing power and delivery of thrust. The inference to 
be drawn from these results is that high speed of rotation, coupled 
with the necessary area, is the most economic way of securing 
propulsive efficiency at high speeds. In most cases small propellers 
operated by reciprocating machinery running relatively rapidly 
secure better speed results at high speeds than large propellers 
running relatively slowly. The reason appears not far to seek. 
A change of pitch alone sometimes secures better results, as in the 
case of a recent destroyer, fitted with turbine machinery, 14 knots 
over 33 was reached by merely altering this factor. In the case of 
the cruiser Berwick, an alteration of screw proportions gave better 
results. One is almost inclined to think that had the same atten- 
tion been directed to the screw propeller problem as has been 
bestowed on the form of vessels greater advantages than any slight 
variations which form effected would have been secured, and the 
advent of the turbine delayed for a decade at least. 

Referring to Fig. 8, this shows the ideal curve of efficiency, 
on the theory of planes as recommended by Mr. Froude, and 
Rankine’s ideal jet efficiency, both plotted on a basis of thrust. 
Efficiency in such cases invariably falls off after the slip reaches 
20 percent. 1t may also be noticed that the form of the curve 
approaches more nearly to Rankine’s than Froude’s, and, on the 
assumption that the former more accurately represents the ideal, 
the writer of the paper, from which these diagrams are taken, 
published in the ‘‘Transactions” of the American Society of 
Naval Architects of 1906, has framed a formula representing the 
efficiency that has already been reached in practice, viz., 80 per 
cent. It appears in a very convenient form, showing readily the 
influence of dimensions and thrust on efficiency, and is easily 
handled. Fig. 8 is plotted in view of turbine practice, to show 
the effect on efficiency, thr.st and speed being constant, due to 
increase of diameter, 10 per cent. being secured in this particular 
case by doubling this dimension. Since the efficiency of the tur- 
bine is limited by rotation of screw, this curve is very instructive. 
A few remarks only may be made with regard to cavitation. It is 
accepted generally that acceleration and thrust are the factors 
involved, and perhaps form of blade, yet, as a result of experi- 
ment, Constructor Taylor found that ‘‘one model tried exhibited 
signs of cavitation at 5 knots, distinct evidence at 6 knots, and 
pronounced at 7 knots, but at a very much lower thrust than that 
at which it began to show cavitation at 6 knots, being about one- 
half.” This phenomenon requires a great deal more research work 
before any dogmatic statement can be made as to the causes and 
period of its appearance. At any rate, it cannot concern the 
problem of Atlantic performances for some considerable time. It 
1s to these performances that the writer wishes specially to refer 
—how can they be improved! It is suggested, since high 
reciprocating engines are unpopular, that by the employment of 
the turbine, taking full advantage of its capabilities, increased 
power, coupled with the increased efficiency it intrinsically pos- 
sesses, a vessel of the length of the Campania can be driven 
economically and continuously across the Atlantic at a speed of 
25 knots. What that means to the shipowner in first cost and 
upkeep little need be said. A design, however, has been pre- 
pared on these lines which can achieve this result, no difficulty 
having been experienced in providing ample room for the 
machinery and coal stowage on the weight the necessary power 
requires. 

Table L. indicates not only that this is possible, but many alter- 
natives are within the range of achievement without radical de- 
parture in form from current practice. There appears to be no 
sound reason whatever for preventing the turbine doing the work 
its esistence demands. It has been shown that speed is subordi- 
nate to stability, and that this has become to-day the determining 
factor in the design, associated with light, quick-running 
machinery, with relatively small screws ; and on these lines the 
future of the Atlantic service appears to be directed. 











BRITISH ELECTRO-TECHNICAL COMMISSION. 


WE have received from Mr. Miles Walker a communi- 
cation on the possibility of creating a number of new 
symbols to represent physical quantities. From it we 
take the following paragraphs :— 


It is very desirable to have a notation for the representation of 
yhysical quantities in scientific books and periodicals which shall 
j the same in all languages. The subject is under the considera- 
tion of the International Electro-technical Commission with a view 
to international agreement, and Committees in the different 
countries—in England under the chairmanship of Lord Rayleigh, 
O.M.—are discussing this particular subject. They are dealing 
more especially with Beek for electrical and magnetic quanti- 
ties, but the system might with advantage be extended to embrace 
all important quantities in physical science, especially as the sub- 
ject is receiving the attention of most technical societies with a 
view to some action being taken in the matter. 

There are, however, two great difficulties which arise when we 
try to tix upon a standard notation. 

The first is the difficulty of persuading a number of writers and 
readers who have become accustomed toa certain symbol fora 
certain quantity to change it in favour of an equally large number 
of writers and readers who have become accustomed to another 
symbol. 

“In the second place, there are not enough letters in the two or 
three alphabets at our disposal to give a distinct symbol to each 
quantity Without resorting to the combination of more than one 
letter to form a single symbol. 

One way of avoiding the above difficulties would be to create a 
number of new symbols, which could be printed by means of type 
like ordinary letters, and which would represent each physical 
quantity in a distinctive manner. 

In choosing a symbol we would try to make a very simple 
picture of something that reminds us of the quantity in question. 
For instance, | might represent temperature. lf we were to‘d 
that this simple outline of a thermometer represents temperature 
we would have no difficulty in remembering it. Similarly, / might 
represent force, and the various ‘‘ forces” might be derived from 
it ; for instance, 4 electromotive force (conventional representation 
of lightning), and (} magneto-motive force. : 

It is not my purpose here to say what would actually be the best 
form of symbol for each quantity, but it is not a difficult matter to 
devise very simple characters which can be written quickly, easily, 
and with sufficient accuracy, and which ean at the same time assist 
the memory to connect them with the quantity for which they 
stand. The setting up of the formule with the standard size of 
type would be simpler than with the present system, in which sub- 
script letters are often unnecessarily introduced. One symbol under 
the present system sometimes consists of four or five letters. 

Perhaps some slight addition to the symbol, or even to the whole 
formula, might be used to indicate that the standard system of 
units isemployed. Without that addition, the symbol would have 
a general meaning. For instance, | might equal temperature, 
while | might indichte the degrees Centigrade above the absolute 
zero. The name of the type might be the name of the physical 
units which it represents; for instance, for 4 we might read 
** volts,” 

lf writers, printers, and readers who have any definite views 
as to the best method of devising a system of symbols would com- 
municate with the technical Press, or with the author, they might 
assist in solving the many difficulties which arise in connection 
with this matter. 








AUSTRALIAN NOTES. 


A CoMMISSION has been appointed by the Government to inquire 
into the expediency and best means of providing direct communi- 
cation between the city of Sydney and North Sydney, a rising 
suburb on the opposite side of the harbour. 'The members of the 
Commission appointed are Mr. W. E. Kernot, president, and 
Messrs. H. Deane and C. N. J. Oliver. Already evidence has 
been taken on the suitability of a bridge and the alternative scheme 
of a tunnel. Some years ago the question of a bridge was very 
fully gone into, and the Government offered prizes for the best 
design, after which the matter was allowed to drop; but the 
traffic has now grown to such an extent that something better 
than the existing ferry service is required for the immediate 
future. 

Some interesting evidence was given by the general manager of 
the Sydney Ferries, Limited, who stated that the traffic on the 
company’s service amounted to about 13,000,000 per annum 
both ways, of which about 7,500,000 was between Milson’s Point 
and Lavender Bay and Sydney. ‘The number of trips on the 
Milson’s Point and Lavender Bay services was 134,000, with a 
revenue of £29,500. 

The inquiry into the disastrous railway accident at Braybrcok 
Junction, Vic., is still under consideration, and exhaustive ex- 
periments are being continued with regard to the brakes. 

After protracted discussion the Tariff Bill has at last reached 
its final stages in the Commonwealth Parliament, but the altera- 
tions and reductions that have been made have quite altered the 
original proposal, and the Treasurer has refused to remit any of 
the excess duties that were imposed. 

Since Messrs. G. and C. Hoskins took over the Lithgow (N.S. W.) 
Ironworks it has been constantly anticipated that the Bonus Bill 
would be immediately passed. The measure was not actually 
brought before the House until just on the close of the session, 
when it was ruthlessly thrown out because a discussion was being 
commenced on the Bill, the Minister in charge of the Bill being 
afrzid that it would delay the closing of Parliament. The Press is 
strongly protesting against the action, and openly stating that 
had the matter been for the interest of some small manufacturing 
concern in Victoria it would have received more consideration. 

It is announced that in anticipation of the passage of the Bonus 
Bill the Lithgow Ironworks have been keeping the blast furnace 
going, and have been supplying pig iron to the other States at a 
loss of from 3s. to 4s. per tcn, and the steel blooms are being made 
at a higher cost than they could be imported for. Under the 
circumstances the management has asked the men to agree toa 
reduction in wages until the middle of September, when it is to 
be hoped the Bill will again be presented to the House, otherwise 
at the expiry of one month the blast furnace and steel furnaces 
will be closed down. : 

The reductions proposed are 5 per cent. on those receiving 7s. 
per day, up to 12} per cent. on those receiving from 13s. to 40s. 
per day. From meetings since held by the workmen it has been 
decided not to accept the reductions, and the outlook for the iron 
industry in New South Wales appears to be in a very bad 
position. 

A contract has been let to Carson and Simpson for the. con- 
struction of the first section of the North Coast (N.S. W.) Railway, 
from West Maitland to Dungog, for £298,000. It is expected 
that tenders for the second section, Gloucester to Taree, will be 
called for in about a month. 








THE Chief Board of Rivers and High Roads in Russia 
intends to carry out a great scheme for improving the condition of 
both in European Russia and also in Siberia. The rivers will be 
dealt with first, and the estimated cost of carrying out the immense 
jroject drawn up officially amounts to no “ess a sum than 
£28, 687,500, 





THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From owr own Correspondent.) 
Enginecring Steel in Better Demand. 

CONSTRUCTIONAL steel is in slightly improved demand on 
the week, with better prospects than recently, owing to railway 
requirements, both home and Indian, for supplies of various kinds, 
being more freely expressed. Quo’ations remain: Angles, 
£5 16s. 3d., girder plates, £6 2s. 6d.; joists, £5 15s, to £6 5s.; and 
boiler plates, £6 15s, 


Semi-finished Steel Improving. 

Bessemer sheet bars, which are quoted £4 10s. to 
£4 12s. 6d., and Siemens, which are named at the higher figure, 
are both ia somewhat improved demand in consequence, partly of 
a brisker state of affairs in the tin-plate trade. 


Manufactured Iron Quiet. 

Manufactured iron continues quiet. Marked bars aro 
quoted £8; and unmarked, £6 2s 6d. to £6 7s. 6d. Sheets, 
doubles, are £7 7s, 6d. to £7 10s. ; and galvanised corrugated 
sheets, £12 10s. For rivet iron, £6 15s, to £7 is asked ; and for 
slit nail rods, £7 10s. The nominal quotation for gas strip is 
£6 10s. to £6 12s. 6d. 


Ironworkers’ Wages Settlement. 


A conference has taken place between the Standing Com- 
mittee of the Midland Iron and Steel Wages Board and the iron- 
workers’ representatives with reference to the sliding scale. The 
men ask that, in order to put them into normal relationship with 
the North of England, the premium which is allowed upon the 
ascertained bi-monthly selling prices should be increased from ~s, 
to 2s. 6d. per ton. The employers have suggested a compromise 
of 3d., which the men are understood to be willing to accept, sub- 
ject to the sanction of the full Wages Board. 


Hematite Pig Iron. 

Hitherto the hematite pig iron required for the local steel 
trade has been obtained from other districts. Messrs. Bradley 
and Co, have, it is reported, begun the production of hematite at 
their furnaces at Darlaston, the necessary ores being obtained 
from Spain, 


Other Descriptions. 

There is a quiet demand for other descriptions. Stafford- 
shire common forge is quoted 45s., part-mine 47s. to 49s., best all 
mine 80s. to 85s., and cold blast 110s Northamptons are quoted 
14s. to 46s., Derbyshires 46s, to 47s., and North Staffordshire sorts 
49s. to 50s. 


New Dock Works. 


A party of traders from the Midlands and from other 
districts recently inspected the new dock works undertaken by the 
Great Central Railway Company, near the mouth of the Humber, 
at Immingham, in Lincolnshire Some 3,500,000 cubic feet of svi! 
will have to be excavated, and there will be 350,000 cubic yards of 
concreting and 35,000 cubic yards of brickwork. There will also 
be provided 108 miles of sidings and permanent way, and 
accommodation for 9060 wagons. Coal hoists will be erected for 
dealing with 300 tons per hour, which at six hours per day means 
nearly 4,000,000 tons per annum ; and there will be sidings capable 
of accommodating 3440 empty wagons. The first portion of the 
work will be completed in about fifteen months’ time. Immingham 
bids fair to become an extensive coal port. 


Successful Gas Engineering. 

The Gas Committee of the Birmingham Corporation have 
prepared a report to be presented to the quarterly meeting of the 
City Council on the 28th inst. The Committee anticipate they 
will, whilst maintaining the works and plant of the undertaking in 
a state of efficiency, be able to contribute, as in each of the past 
six years, asum of not less than £50,000 in aid of the improvement 
rate of the city. This is notwithstanding a new schedule of 
prices which will secure a reduction of at least 2d. per 1000 cubic 
feet in the price to be charged for gas to fully 95 per cent. of the 
consumers on the books of the department, and of 1d. per 1000 
cubic feet to the remaining consumers. That portion of the new 
schedule which relates to motive power purposes contains the 
following proposed new charges :—Under 100,000 cu ic feet per 
quarter, from 1s. 10d. to 1s. 9d. per 1000 cubic feet ; 100,000 cubic 
feet per quarter and upwards, from ls. 7d. to ls. 6d. per 1000 
cubic feet ; less 5 per cent. discount for prompt payment. The 
revision of charges now proposed will cost the department between 
October and March next as much as £28,000. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Wednesday. 
Outlook Still Gloomy. 
On the Manchester Iron 'Uhange, on Tuesday, although 


there was a fair attendance, all things considered, the tons 
was dull ; indeed, in all branches, the outlook was gloomy. 


The Condition of Pig Iron. 

The competition for orders is exceedingly keen, and 
‘cutting ” continues amongst merchants to a considerable extent. 
All classes of pig iron were quoted lower. Lincolnshire No. 3 
foundry was officially reduced 1s. per ton, but this figure had been 
anticipated here for some time past. Whilst there was not much 
change in makers’ prices of other sorts buyers could have placed 
orders for forward delivery at, in some cases, shillings under 
current figures, We only heard of orders for small lots for prompt 
delivery. 


Finished Iron and Steel. 
The Lancashire Association has reduced steel hoops 5s. 
per ton. The demand is quiet. Foreign billets are lower, but, 
for the present, holders ask late rates for English. 


Copper. 

There was perhaps a shade better feeling in ingots, but 
manufactured was unchanged, with only a moderate demand 
passing. 

Quotations. 

Pig iron ; Lincolnshire No. 3 foundry, 52s.; Staffordshire, 
51s. to 52s.; Derbyshire, 51s. 6d. to 52s.; Middlesbrough, open 
brands, 58s. 10d. to 59s. 1d. Scotch: Gartsherrie, 61s.; Glen- 
garnock, 59s. to 59s, 3d.; Eglinton, 57s. 9d.; Dalmellington, 
57s. 3d., delivered Manchester. West Coast hematite, 58s.; East 
Coast ditto, 57s. to 57s, 6d., both f.o.t. Seoteh, delivered Hey- 
sham: Gartsherrie, 59s.; Glengarnock, 57s. to 57s. 3d.; Eglinton, 
55s. 9d.; Dalmellington, 55s. Delivered Preston: Gartsherrie, 
60s.; Glengarnock, 58s. to 5&s, 3d.; Eglinton, 56s. 9d.; Dal- 
mellington, 56s, 3d. Finished iron: Bars, £6 10s.; hoops, 
£7 12s, 6d.; sheets, £8 5s. Steel: Bars, £6 5s.; Lancashire hoops, 
£7 5s.; Staffordshire ditto, £6 17s. 6d. to £7 ; sheets, £7 17s. 6d.; 
boiler plates, £7 7s. 6d.; plates for tank, girder, and bridge work, 
£6 5s. to £6 7s. 6d. ; English billets, £4 10s. to £4 12s. 6d.; foreign 
ditto, £4 to £4 2s, 6d. Copper: Sheets, £71; tough ingot, £61 10s. ; 
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pest selected, £61 10s. per ton. Copper tubes, 9d.; brass tubes, 
7d.; condenser, 8d. ; rolled brass, 6d.; brass wire, 64d.; brass turn- 
ing rods, 6}d.; yellow metal, 6}d. per lb. Sheet lead, £15 5s, to 
Fi 15s. per ton, English tin ingots, £132 per ton. 


Lancashire Coal Trade. 

There was not a large attendance on the Coal Exchange 
on Tuesday, and business was exceedingly dull, especially in the 
shipping department, where prices have fallen 1s. to 2s. per ton, 
and even at the reduction there was considerable difficulty in 
arranging for freights. House coal demand is ecceedingly small, 
owing to the hot weather, but this is being met by short time at 
the collieries generally three to four days per week. This pre- 
vents any large accumulation of stocks, Slack is also in poor 
demand, and prices rule in buyers’ favour. 


Employment in Lancashire. 

According to official returns, there was a slight increase 
in the number of people employed in iron and steel works in June. 
In the engineering trades employment continued good with makers 
of textile machinery, and overtime was reported. In general 
engineering work trade wasslack. It was reported fair at Accring- 
ton, Darwen, and Wigan, 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

Little business has been done during the week in hema- 
tites, and trade is also affected by the Glasgow holidays. There is 
a further weakening and prices have fallen slightly. The amount 
of smelting that is being done in the district is small, and the 
prices that are obtained are really not yielding a cent ec The 
Barrow hematite steel works approached the blast furnace men 
with a view to getting them to accepta reduced scale owing to the 
poor state of trade and the low prices realised. The men would 
not entertain the idea, and the result has been the damping down 
of afurnace. That makes two that have been damped down in 
the district during this month, hence the output will be further 
restricted. Comparatively speaking, makers are not hclding 
heavy stocks, and in some cases, asin Barrow, the total is very 
small. In more northern works the stocks amount to about 30,000 
tons. Mixed numbers are quoted nominally at about 59s. per ton 
net f.o.b, Special hematites are fetching higher prices, especially 
ferro-manganese, which continues to obtain a good market. War- 
rants are down to 57s. 74d. perton net cash, while the settle- 
ment price is 3d. more. Warrant stores stand at 5500 tons, as 
compared with 19,000 tons at the same period last year. Ore is 
stil] low at about 11s. 6d. per ton net at mines for ordinary sorts. 
Special qualities are at about 18s. per ton. 


Steel. 

No further orders for rails have been booked, and the 
prices quoted still continue to be low. At Barrow the only depart- 
ment at work is the hoops branch of the wire works. There does 
not seem to be any sign of any orders for shipbuilding material, 
although there should be some inquiries in the market soon. 
Belfast should be requiring a fair quantity shortly. 


Shipbuilding and Engineering. 

No fresh orders have been booked by shipbuilders, but 
there is talk of the placing of an order for a cross-Channel steamer 
for the London and North-Western and Lancashire and Yorkshire 
Railways’ Fleetwood and Belfast service, Vickers have launched the 
hull of a75-ton crane, which is intended for Canada, The crane is 
being built by Applebys. The hull is 200ft. long and 43ft. broad, 
while the drangit is to be 10ft. The transport cruiser for the 
Mexican Government—the General Guererro—is ready for her 
trials, and will leave in a few days. A steamer is at present at 
Vickers’ wharf loading guns and mountings for the Italian 
Government. Their destination is Genoa. , 


Shipping and Coal. 

The exports of iron and steel still continue to show 
remarkable decreases, and the total for this year to date, as com- 
pared with the aggregate for the same period of 1907 shows a 
decrease of nearly a quarter of a miliion tons. Considering the 
state of the iron trade and the prices generally, coal and coke are 
dear, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
Steam Coal: The Shipping Trade. 


Hopes were entertained early in the season from the hold- 
ing off of buyers, that this was only a tentative bearing down of 
prices, but new demands have not come forward as was anticipated, 
and shipping is therefore only being done on contracts previously 
made, and on ‘‘ spot” lots, in which there is considerable business. 
The output is in excess of the market requirements, and though 
a heavy weight is being forwarded to the Humber ports, the latest 
export figures from Hull do nct come up to those for the corre- 
sponding period of last year. Anincreasing business is being done 
with Liverpool. From Hull, for the week ending July 14th, the 
weight forwarded to foreign ports was 59,924 tons, as compared 
with 90,429 tons for the similar week of last year. On the other 
hand, from Grimsby, for the week ending July 17th, the weight 
ot coal exports increased to 33,058 tons, against 24,745 tons for 
the corresponding period of last year. The quotation for steam 
coal for shipment js from 10s, to 10s, 6d. per ton. 


House Coal. 


A little better demand from distant markets is reported 
more especially with London and the southern localities 
Merchants appear disposed to lay in additional supplies for stack 
ing for the winter trade, and householders are beginning arrange 
ments for filling their cellars. Secondary descriptions of house 
hold fuel are being sent more freely to the Eastern Counties, and 
West Yorkshire and Lancashire are also receiving increased 
supplies of similar qualities, Best Barnsley ‘‘ softs” are quoted at 
lls, to 11s, 6d. per ton, good secondary sorts making from 9s. 9d. 
to 10s, per ton, 


Coke Prices Lower. 


The production of coke continues to be heavier than the 
market needs, with the result that values once more show a 
weaker tone. Best washed coke is quoted this week at lls. to 
to 1ls. 6d. per ton ; unwashed at 10s. 3d. to 10s. 9d. per ton. 
Coking fuel is in fair request. Owing to the fact that there is no 
great demand for industrial and shipping coal, the production of 
slack is therefore more limited, aa this helps in maintaining 
prices, which are from 4s. 6d. to 5s. per ton. 


Hematite Irons. 


Very little has been done locally this week in either West 
Coast or East Coast hematites. The official prices are as previously 
‘juoted, but rather weaker for actual business. West Coast, 68s. 
to 70s. per ton; East Coast, 63s. to 65s. per ton, both net, deli. 
vered in Sheffield or Rotherham. 


Lincolnshire Irons Reduced. 

The Lincolnshire Ir ters’ Association, at their meeting 
on the 17th inst., decided to reduce the price of No. 3 foundry by 1s. 
per ton, and of No, 4 foundry-by Is. 6d. per ton. Other qualities 
were left unchanged. Current quotations, net, and delivered in 
Sheffield or Rotherham, are now, therefore, as follows :—No. 3 
per ton ; No. 4 forge, 
48s, per ton ; No, 5, mottled, white, and basic, 50s. per ton, 





Derbyshire Irors. 
Quotations as last given:—No. 3 foundry, 50s, per ton ; 
No. 4 forge, 49s. per ton, net, delivered in Sheffield or Rotherham. 


Bars, Sheets, and Pillets. 
Bar iron, £6 10s. per ton; sheets, £8 to £8 10s. per ton; 
Bessemer billets, £7 per ton ; Siemens ditto, £7 10s, per ton. 


@Railway and Tramway Material, &c. 

The work in hand on railway material is mainly tor 
foreign and colonial markets, but there are no new developments 
to be noted. A fair number of inquiries is reported from South 
America and China for railway manufactures, and these, it is 
hoped, will crystallise in business. The home companies continue 
to order very sparingly, and chiefly for replacements. A few 
developments in municipalities have benefi the manufacturers 
of tramway material and others engaged in special lines. There 
is nothing new in military or marine material, in both of which 
departments more work is urgently required. The engineering 
departments are generally slack, and this, of course, tells upon the 
steel trade, which continues depressed. 


Agricultural Machinery and Implements. 

Perhaps the only people really busy at this time of the 
year are the makers of agricultural hinery and impl ts, a 
considerable portion of the material for which comes from the 
Sheffield district. This is quite a season trade, but in its depart- 
ment brings considerable activity to the houses engaged in this 
special line. The work consists for the most part of beaters, cast- 
ings, sections, and parts fr traction engines, threshing machines, 
and other descriptions of agricultural machinery. There is an 
excellent business is being dene in scythes, for which the demand 
has been exceptionally active this season, and it is stil] continued. 
All the loca] industries concerned in agricultural engineering and 
farm husbandry are reported to be well employed. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Engineers’ Strike. 


Ir is to be regretted that no move is being made on either 
side to bring about a settlement of the long-continued strike of the 
engineers on the North-East Coast, but there is no doubt that a 
large proportion of the men are growing impatient about the pro- 
longation of the dispute ; they would have preferred to see the 
trouble ended weeks ago. Several branches of the Amal- 
gamated Society of Engineers have decided to appeal to the 
Executive Council in London to take the matter in hand, and 
bring about a settlement, and it is believed that, if a ballot of the 
men were taken, there would be a substantial majority in favour of 
giving the Executive Council full power to come to terms with the 
employers forthwith, and it is generally recognised that the 
acceptance of the reduction originally claimed is inevitable. From 
this claim the ie in have not receded, nor will they do sonow 
that trade is much worse than it was when the strike commenced 
in the early weeks of the year. This reduction was Is. a week off 
time rates and 24 per cent. off piece prices, and it would scarcely be 
right to take less, seeing-that it would mean giving better terms 
to those who rejected the demand than to those who agreed. It 
seems as if nothing short of the employers withdrawing their claim 
will suit the leaders of the men in this district, but that is out of 
the question. Many of the men recognise that they made a 
mistake when they in March rejected the offer of the employers to 
have the matter referred to arbitration, and would be glad if the 
maste s would renew their offer. If the majority of the men 
employed at the shipyards thought the claim of the masters a 
reasonable one in January, as they evidently did, by their 
acceptance of the reduction, it is still more reasonable now with 
trade in a much worse condition. The Steam Engine Makers’ 
Society’s July report has some very drastic comments on the 
position, and speaks strongly relative to the supineness of the 
Amalgamated Society of Engineers with whom the steam engine 
makers are acting in alliance. The Amalgamated Society of 
Engineer’s Executive are asked “whether the time has not now 
arrived for them to take definite and final steps to bring this 
dispute to a close, it being no longer a question, if ever it was, of 
a mere local character, and certainly not since arbitration was 
rejected in direct defiance of their own advice.” The Amalgamated 
Society of Engineer’s Executive should, it is urged, at once take 
up its proper position, and use its authority to bring to an end 
a dispute that with advantage need not have lasted fourteen days, 
instead of dragging along for five months. It is to be hoped that 
the Amalgamated Society of Engineers’ Executive will be spurred 
on to take their proper position, and refuse any longer to be con- 
trolled by local branches whose officials decline to listen to reason- 
able advice. That was the course the Executive of the Shipwrights, 
&c., took when the local branches resisted all endeavours to end 
their dispute. 


Cleveland Pig Iron. 

The amount of business done in Cleveland pig iron is 
very small, only a few small lots for immediate delivery being 
bought ; but, nevertheless, prices are well maintained, the fact 
being that producers are in no hurry to sell, as the orders on their 
books take up all they are making, and just now there is no great 
pressure to seek further contracts. That puts the Cle eland iron- 
masters in a position to hold out for better prices than are accepted 
by their competitors in some other districts, and Cleveland iron 
just now is not the cheapest iron in the market. Cleveland No. 3 
pig iron is at 50s. 3d. per ton for early f.o.b. delivery, which is not 
at all a bad price when it is borne in mind that the Lincolnshire 
makers have reduced their quotation to 46s. 6d. per ton at fur- 
naces, and are competing successfully with Cleveland producers in 
more than one market. When our local ironmasters can sell 
all the No. 3 at 50s. 3d. per ton which they need to dispose 
of they are not likely to reduce their quotations. The 
warrant market is much firmer than anyone expected to see it, 
and there is little speculation going on, probably less than has 
been known at any time during the last ten years, and buyers 
offer 50s. 14d. cash. Trade is tuo bad and the stock too small to 
admit of much gambling in pig iron, and the fixing of prices has 
been more in the hands of makers than for a long time. The 
supply of No. 3 is hardly equal to the requirements. The prompt 
price of No. 1 is 52s. 3d.; of No. 3 50s. 3d.; of No. 4 foundry, 48s. ; 
of No. 4 forge, 47s.; and of mottled and white, 46°. 9d. As to 
forward prices it is almost impossible in the absence of business to 
name any reliable figures, but certainly no consumer would give 
anything like the price for forward that is being realised for prompt, 
for makers sooner or later must follow the prices of other districts 
in their downward course. 


Hematite Iron. 

Trade having become worse in almost all the industries 
which use hematite pig iron, and it being more difficult than ever 
to secure orders, the producers in this district have further 
reduced their quotations fot that description of pig iron, and 
mixed numbers can now ‘readily be obtained at bbe but really 
very few consumers are prepared to give as much, especially as 
they have good reason to believe that still lower rates will rule. 
The prospects are not at all favourable, and buyers are in no 
hurry to purchase, particularly for delivery ahead. Rubio ore has 
fallen in price. Merchants have for some considerable time kept 
the quotation at 15s. per ton c.i.f. Middlesbrough, but could not 
lately secure any orders at that, and have this week-been accept- 
ing 14s. 9d. per ton; a number of contracts for small quantities 





have been made at that this week, but, as a rule, consumers will 





not give as much as that for delivery more than a few weeks 
ahead. Certainly, with lower prices for the pig iron, it was 
necessary for the ore to come down likewise. The output of East 
Coast hematite pig iron has been reduced this year, and will 
probably be stil] further curtailed before the year is over. 


Shipments of Pig Iron. 

The shipments of pig iron from the Cleveland district 
this month are not satisfactory. July is usually a quiet period, 
but the deliveries by sea this month are below the average, due to 
the decline in business with Scotland and Germany. The falling 
off to the first-named market is due to the holidays there, and 
also to the fact that cheaper pig iron is obtainable elsewhere. It 
is probable that Scotland will not this month take half the quantity 
of Cleveland pig iron that is usually sent. Deliveries to Germany 
have declined partly because the iron cannot very well be sent 
from the ports on the other side into the interior, except at con- 
siderably more than the ordinary cost, for the water in the rivers 
is low and the owners of the lighters have put up the rates of 
freight a good deal, for they can only convey half cargoes. It 
would be too expensive to forward the iron inland by rail. The 
total shipments of pig iron from the Cleveland district this month 
have reached 69,188 tons, as compared with 82,899 tons last 
month ; 99,722 tons in July, 1907 ; and 88,314 tons in July, 1906, 
all to 22nd. 


Stock of Pig Iron. 

The stock of Cleveland pig iron in Connal’s public store 
has been increasing this week. On the Ist inst. there was the 
smallest quantity in stock that has ever been reported since 1900 
—47,949 tons, but the stock has now gone up to 52,970 tons. This is 
the first month since February, 1906, when an increase of stock 
has been reported. Some iron—896 tons—that is not deliverable 
as standard has been lodged this month, but all the rest in 
Connal’s stores is of No. 3 quality. 


Manufactured Iron and Steel. 

Business is very slow in all branches except that of rail- 
making, and mills generally are irregularly employed, more 
especially those producing plates and angles. The makers of 
heavy steel rails are quoting £5 15s. net f.o.b. Wages at Messrs. 
Bolckow, Vaughan and Co.’s Eston Steel Works are regulated by 
sliding scale based upon the average price which the firm realises 
each quarter for the steel rails which they deliver. The price for 
the last quarter was such that the wages are advanced 1 per cent. 
At the furnaces connected with the steel plate mills the firm are 
adopting mechanical charging. At the Cargo Fleet Steel Works 
a number of men, without consulting their association, sent in a 
fortnight’s notice that they would cease work if their grievances 
were not at once considered. On the advice of their association 
they have since withdrawn their notices. It was shown that all 
the grievances that had been lodged by the men had been fully 
considered and dealt with. The price of steel ship plates is at £6, 
of steel boiler plates £7, of iron ship plates £6 5s., of steel ship 
angles £5 12s. 6d., of iron ship angles £6 15s., of packing iron 
and steel £5 10s., of steel hoops £6 17s. 6d., of steel nail strip 
£6 12s, 6d., of steel sheets £7 15s., of common iron bars £6 15s., 
and of steel bars £6 7s. 6d., all less 24 per cent. f.o.t. Galvanised 
and corrugated iron and steel sheets are at £12 10s , f.0.b., 24gauge 
in bundles, less 4 per cent. for export, and 24 per cent. for local 
delivery. 


Transporter Bridge Over the Tees. 

No progress has been made yet by the Middlesbrough 
Corporation in constructing the transporter bridge over the Tees 
for which parliamentary powers were obtained last year. Even 
the design is not yet decided upon, and the ratepayers are some- 
what sceptical about the scheme being carried out. The absence 
of the Engineer in Egypt accounts for some of the delay. Now 
the Ferry Committee report that to build the bridge in accordance 
with the designs submitted would entail a much heavier cost than 
was at first anticipated. -The engineers, therefore, are to prepare 
an alternative design which, while being cheaper than those previ- 
ously submitted, will be as good as if not better than the original 
one, 


Coal and Coke. 


The steam and gas coal business continues to show marked 
improvement, as unexpected as it is welcome, but nevertheless the 
tone of the market is not favourable, because it is thought that 
the activity will be little more than a “‘flash in the pan.” Some of 
the leaders warn the men that the outlook for the coming winter 
is anything but cheering. Numbers of men have been and are 
being dismissed through depression of trade, and many collieries 
are working irregulariy—some, indeed, having been closed alto- 
gether. Best steam coals are at 14s. and seconds at 13s., f.o.b., 
while best gas coals have been advanced to l1ls., with seconds at 
10s. to 10s. 3d., f.0.b. Coking coals are down to 10s. per ton, and 
bunkers are easy to buy at 9s. 9d. Coke is in quieter request than 
for a long time, and the prices are weak—foundry coke at 17s. 6d., 
f.o.b., and furnace at 15s. 6d., delivered at the Middlesbrough 
furnaces, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Pig Iron Warrant Market. 

THE warrant market wasclosed from Thursday till Tuesday 
owing to the Fair Holidays. As the iron and steel works are all 
idle, there is scarcely any local demand for raw iron, and the 
foreign inquiry is also quiet at the moment. ‘Comparatively little 
iron has been changing hands. Since last report a small business 
has been done in Cleveland warrants at 50s. 6d. to 50s. 3d. 
cash. Warrants are scarce, and there is little or no inducement 
for speculators to operate. 


Output and Prices of Scotch Iron. 

There are 70 furnaces in blast, compared with 74 last 
week, 77 a fortnight ago, and 91 at this time last year. As a 
number of the furnaces in operation are on slack blast, the current 
output is even less than the lighted furnaces would seem to indi- 
cate. Foreign demand for Scotch pig iron is but moderate in 
amount, and home requirements are comparativeiy small. Some 
brands show a further decrease of 6d. per ton. Monkland, 
No.1, is quoted at Glasgow, 57s. 6d.; No. 3, 54s. 6d.; Carnbroe, 
No. 1, 58s.; No. 3, 55s.; Clyde, No.'1, 61s.; No. 3, 56s.; Gart- 
sherrie, No. 1, 61s. 6d.; No. 3, 56s. 6d; Calder, No. 1, 62s.; 
No. 3, 57s.; Summerlee, No. 1, 62s. 6d.; No. 3, 51s.6d.; Langloan, 
No. 1, 65s.; No. 3, 60s.; Coltness, No. 1, 88s.; No 3, 6ls.; Glen- 
garnock, at Ardrossan, No. 1, 61s. 6d.; No. 3, 56s. 6d.; Eglinton, 
No. 1, 57s.; No. 3, 54s. 6d.; Dalmellington, at Ayr, No. 1, 
59s.; No. 3, 54s.; Shotts, at Leith, No. 1, 62s. 6d.; No. 3, 57s. 6d.; 
Carron at Grangemouth, No. 1, 66s. 6d.; No. 3, 58s. 6d. per ton. 


Hematite Ore and Pig Iron. 


The trade in foreign hematite ore has for a considerable 
time been in an indifferent state, owing to the depression in the 
steel trade. Whether the price of the ore has been reduced to a 
point calculated to stimulate business in present circumstances is 
open to question. Certainly ore freights are unprecedentedly 
low, the current rate from Bilbao to Glasgow or Grangemouth 
being 4s., and 3s. 9s. to 3s. 104d. to Ayrshire ports. Users of 
foreign ore are, of course, bound to look ahead to some extent, 
although it might be a mistake to arrive at any hasty assumptions 
on the ground of the amount of the imports. It may ve noted, 
however, that the arrivals are now of very considerable amount. 





The arrivals of ore at Glasgow harbour alone in the past week 
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amounted to 27,677 tons. The price of hematite pig iron is now 
extremely moderate, merchants quoting for the Scotch make 56s. 
per ton for delivery at the West of Scotland steel works. 


Finished Iron and Steel. 

The malleable iron and steel works are shut, and will 
generally remain so till the end of the month or 3rd of August. 
As for some time orders had been very scarce, it has been a relief 
to be able to close down the works for a time. There are con- 
siderable inquiries being made for steel for Canada and elsewhere, 
and it is hoped that out of these some business may be secured 
In the case of finished iron the outlook is discouraging. At some 
of the works the employers at the time of the stoppage towards 
the end of last week were unable to give any intimation to the 
men as to when their services would again be required. 


The Engineering Trades. 

The locomotive shops of the North British Locomotive 
Company at Springburn and Polmadie and the Caledonian Kailway 
works at St. Rolloc and the North British Railway works at Cow- 
lairs have all been closed for eighteen days, the intention being to 
reopen on Monday, 3rd August. At most of these important 
works trade has been quiet over a series of months, a large number 
of men having been discharged and others placed on short time. 
At the railway works a severe economy is being exercised, but, of 
course, the repairing departments are always kept in regular 
operation. The North British Locomotive Company has several 
important orders in hand, but the capacity of output is so great 
that it requires no ordinary amount of work to keep the workmen 
fully engaged. The general engineering trades are irregularly 
situated, some being busy and others quiet. Makers of certain 
specialities have full employment. Boilermakers are not so well 
off as regards marine work, but there are fair orders in pro- 
gress for land boilers, and the inquiries from abroad appear 
encouraging. 

The Coal Trade. 

The past week's coal shipments from Scottish ports 
amounted to 322,469 tons, being 11,709 more than in the preced- 
ing week, and 138,629 tons over the quantity despatched in the 
corresponding week of last year. It is expected that next returns 
will be materially reduced owing to holidays in several important 
mining districts. The demand is quiet alike for household and 
manufacturing purposes at home. Prices of all kinds of coal are 
nominally unchanged. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
State of the Coal Trade. 
DurinG the past week large shipments have continued, 


the range from Cardiff being on contract account from 50,000 
to 70,000 a day, and often notable cargoes of 5000 and 6000 tons. 
Newport best coals continue in demand, and late prices are well 
maintained. Both foreign and coastwise totals were large, 87,404 
tons going to foreign destinations, and 15,836 to coastwise. 
Swansea coal shipments were also large—72,167 tons, while even 
Port Talbot accounted for a shipping total of 40,000 tons, of which 
coal amounted to about 25,000 tons, a fair quantity for a small 
port which is destined to increase largely in time with coal 
development. The latest statement in coal circles is that there is 
a little more inquiry, and a steady tone. House coal, notwithstand- 
ing the hot weather, shows no tendency to a slump ; but secondary 
coals are weak, and, as wages are high, coalowners are looking to 
the holidays for relief. No drop in prices. 


Latest Cardiff Prices. 

Best large steam 16s. to 16s. 3d.; seconds, 15s. to 15s. 6d.; 
ordinary Jarge steam, 13s. 6d. to 14s. 6d.; best drys, 15s. 6d. to 
15s. $d.; ordinary, 13s. 3d. to 13s. 9d.; best black vein, Mon- 
mouthshire, 14s. 9d. to 15s.; Western Valleys, 14s. to 14s. 6d.; 
Eastern Valleys, best class, 12s. 3d. to 12s. 9d.; other sorts, 
lls. 6d. to 12s.; best house coal, 17s. 6d. to 18s. 6d.; Newport 
quotes up to lés. 6d.; other house qualities, Cardiff, 14s, 6d. to 
16s. 6d.: No. 3 Rhondda, 18s. to 18s. 6d.; through, 14s. to 
14s. 6d.; No. 3. smalls, 10s. 6d. to 11s.; No. 2 Rhondda, 11s. to 
lls. 3d.; through, 10s. to 10s. 3d.; No. 2 smalls, 8s, to 8s. 6d.; 
best - washed nuts, 13s, to 13s, 6d.; seconds, 12s. to 12s. 6d.; 
best washed peas, 12s. to 12s. 6d.; seconds, lls. 6d. to 12s.; 
best smal! steam, 8s. 9d. to 9s. 3d.; second small steam, 7s. 6d. 
to 8s. 6d.; other smalls, including drys, 6s. to 7s. Officials notify 
that all these quotations are f.o.b. Cardiff, except those from Mon- 
mouthire, which are 3d. extra at Cardiff. Patent fuel, 15s. 9d. to 
16s. 3d. Coke, furnace, 16s. to 17s.; foundry ordinary, 17s. to 19s.; 
special, 24s. to 25s.; pitwood 24s, 6d. to 25s. 6d. 


Anthracite. 

It was reported at Swansea this week that the market 
showed little change, and new business was lacking. There were 
no striking features, and only a slight decline in rubbly culm. 
This class of coal is not so much in request of late. Lowest prices, 
Swansea, mid-week, were as follows :—Stanlydd hand-picked malt- 
ing, large, 24s, to 25s.; second hand-picked, 22s. to 23s. net; 
Swansea Valley big vein, large, 19s. 6d. to 20s. 6d., less 24 per 
cent.; red vein, 12s, to 12s. 3d., less 24 ; machine-made Sse 
21s, 6d. to 22s, 6d. net; French nuts, 24s. to 25s, net; German 
nuts, 24s. to 25s, net; machine-made beans, 21s. to 22s, net; 
screened beans, 14s. 6d. to 15s, 6d. net; machine-made peas, 
12s, to 13s. net; rubbly culm, 5s. 6d. to 5s. 9d., less 24; ordinary 
duff, 3s. 3d. to 3s, 6d. Swansea quotes other coals :—Steam, 
16s. 6d. to 17s.; seconds, 14s, $d. to 15s, 3d.; ordinary large, 
13s, 6d. to 15s.; through bunkers, 10s, 3d. to 10s. 9d.; small, 
according to quality, 8s. to 8s, 6d., all less 24. Bituminous coals: 
No. 3 Rhondda, 19s, to 19s, 3d., less ah small, 11s, 3d. to 11s, 6d. 
Patent fuel, 14s, to 14s, 6d., all less 24 and f.o.b, Swansea, cash 
thirty days. 


Pitwood. 

For some time there has been a continuance of prosperity 
in the trade, the demand being well sustained and high prices 
prevailing. Statements, current from exporting ports, that a 
scarcity of wood prevails, had a tendency to increase price, though 
it is known in the market that more wood is expected from Portu- 
guese sources. Spain and France contribute their share, but, 
excepting from Waterford, Ireland has not sent much this week. 
Mid-week prices for best wood were firm at 25s., and in some cases 
25s. 6d. was quoted. At Newport and Cardiff the same prices 
prevailed, but it is expected that with increased imports slightly 
lower will occur. In times of pitwood scarcity it is noticeable that 
cargoes come in more freely from Jacobstadt and Kristinestaat. 


Coalowners and Colliers. 
This week, over a wide radius, the spectacle of holiday 
colliers was a very common one, and it was evident that the week’s 
output would be small and tell on totals and prices, 


Railway Signalmen at Cardiff. 

A representative gathering of signalmen passed a resolu- 
tion at Cardiff this week protesting against the action of the com- 
pany in submitting ge ce to reduce the wages of signalmen, 
who, they contended, were already underpaid. 


Iron and Steel. 
There is an absence of any marked improvement in trade, 


and the only place where anything like tolerable animation is to 
be seen is at Dowlais, where railway orders and colonial business 
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continue to give employment. Last week orders for the Great 
Western Railway occupied attention, and those held for the London, 
Brighton and South Coast Railway. Heavy sections were chiefly 
in evidence. Colonial business is in hand. Swansea imported 
1850 tons of pig iron last week, and 864 tons scrap steel and several 
cargoes of iron ore came in to Newport, Mon. At Newport on 
Saturday steel rails, heavy, were quoted at £5 12s. 6d. to 
£5 15s., with colliery light rails at the usual extra of 10s. 
Little dumping has taken place during the week. Llanelly received 
a small cargo of steel bars from Antwerp, but an important one of 
3210 tons came from Rotterdam to Pacamers about midweek. 
Among the imports of the week was a substantial cargo of pig 
iron from Grimsby, and one of iron ore from Minehead. Latest 
orices :—Bessemer pig iron, mixed numbers, 57s. 104d.; Middles- 
Soak 50s.; Scotch, 55s. 9d.; Welsh hematite, 59s. to 59s. 6d.; 
West Coast hematite, 60s. c.i.f. Other quotations, Swansea :— 
Steel bars, Siemens, £4 7s 6d.; Bessemer, £4 6s. 6d. to £4 7s. 6d. 
No heavy rails quoted. Copper, £59 ; spelter, £19 7s. 6d.; silver, 
248d. per oz.; lead, £13 10s. Lron ore, Rubio, 14s. 3d. to 14s. 6d.; 
second class, 13s. 3d. to 13s, 9d., Cardiff or Newport. 


Tin-plate. 

All the mills were in full activity during the week, and 
the result was that 97,937 boxes were sent from the works. Ship- 
ments were lessened by the bad weather ; still over 61,000 boxes 
were dispatched. Stocks are now 168,087 boxes. One gratifying 
feature in the trade is that in the finishing departments the men 
are well employed, better than has been the case for some time. 
Prices are little altered. The following quotations were given at 
the Swansea Metal Exchange mid-week :—Ordinary tin-plates, 
1.C. 20 by 14, 12s, 44d.; wasters, 11s. 6d.; ternes, 112 sheets, 
22s, 3d.; C.A. roofing sheets, £8 5s. to £8 10s. per ton; big 
sheets for galvar ising, £8 5s. to £8 10s.; finished black plates, 
£9 7s. 6d. to £9 10s.; galvanised sheets, 24 g., £12 10s.; block 
tin, £132 10s. to £133 16s. The latest report is that the works are 
generally well supplied with orders, and prices unchanged. 








NOTES FROM GERMANY, 
(From our own Correspondent.) 
The Rhenish-Westphalian Iron Market. i 

THE absence of inquiry in all the principal departments, 
due to a hope of lower prices in the future, but more especially to 
a decreasing consumption, continued all through last week. From 
all the iron and steel producing districts discouraging accounts are 
given both as regards employment and the number of orders 
received, and the tendency generally is all in a downward direction. 
The iron ore trade, too, has been unfavourably influenced by the 
general depression, and the Siegerland iron ore mines have beent 
compelled further to restrict their output, and prices likewise have 
again been reduced, raw spathose ore standing on M. 16.50 p.t., 
against M. 19.50 p.t. in the third quarter last year. On thecrude 
iron market buyers continue to purchase only small lots for im- 
mediate use. The business in scrap iron is exceedingly dull. Semi- 
finished steel has been in moderate request, and there is hardly 
any forward inquiry coming in. Girders are perfectly lifeless. 
The inland railway administrations have, according to reports from 
the Steel Convention, placed their orders for next year, but they 
have been considerably restricted ; for colonial railways that are 
about to be constructed the requirements have also been partially 
ordered, and this has been a great help to many shops, although 
it cannot make up for the entire lifelessness in the girder trade. 
A further slackening off in the demand for bars is reported, iron 
bars being specially neglected. Orders for plates can only be 
obtained at very low and decidedly unremunerative quotations. 


The Silesian Iron Market. 

The accounts coming in from the various trades are un- 
favourable, the depression that began to be felt in May having 
continued, and even further increased. Offers in all departments 
are far more numerous than inquiries. At the plate mills activity 
has been fairly well maintained hitherto, and in sheets a pretty 
favourable business is still being done. The majority of the rail 
shops are steadily though not briskly employed, but they complain 
of the extraordinary difficulty of obtaining fresh work. 


The Latest List Quotations. 

Raw spathose ore, M. 11.20 to M. 12.65; roasted ditto, 
M. 16.50; Nassau red iron ore, 50 p. ct. contents, M. 14 to 
M. 14.50 p.t.; spiegeleisen, 10 to 12 p. et. grade, M. 80 to M. 82 ; 
white forge pig, M. 70; steel iron, M. 72; German Bessemer, 
M. 72; basic, free place of consumption, M. 64 to M. 65; Luxem- 
burg foundry pig, No. 3, M. 54, free Luxemburg; German 
foundry pig, No. 1, M.72; No. 3, M.69; German hematite, 
M. 75; common bars in basic, M. 100 to M. 105; iron bars, 
M. 127.50; steel plates, M. 108 to M. 110; boiler plates, M. 118 
to M. 120; sheets, M. 118 to M. 120; drawn wire in steel, 
M. 127.50, all per ton at works. 


Production of Pig Iron. 

According to official accounts given by the Union of 
German Iron and Steel Masters, the production of pig iron in 
Germany, including Luxemburg, was for June of present year, 
956,425 t., against 1,010,917 t. in May, 1908, and compared 
with 1,044,366t. in June, 1907. Regarding the different sorts of 
pig iron, output was as follows:—Foundry pig, 167,562 t., as 
against 189,951 t. in the same month last year; Bessemer, 
29,787 t., as against 34,950 t.; basic, 626,643 t., as against 
678,825 t.; steel and spiegeleisen, 75,633 t., compared with 
80,489 t.; forge pig, 56,800 t., as against 60,121 t. in June, 1907. 
Output in pig iron from January to June of this year was 
6,049,721 t., compared with 6,355,953 t. in the same period of 
last year. 


Coal in Germany. 
A satisfactory business has been done during the week in 
coal as well as in coke, especially on the Silesian market. 


Austria-Hungary. 
The reports of the week are pretty favourable, activity 
and demand remaining regular in all the principal trades. In coal 
also good business has been transacted, and quotations are stiff. 


The French Iron Industry. 

The situation generally is considered to be fairly healthy, 
although for the present little active business is being done, and 
at many establishments repairing is going on now, and employ- 
ment has been restricted on account of that. Prospects on the 
whole are rather better on the French iron market than in other 
countries, 


Depression Continues in Belgium. 


The tone of the iron market is exceedingly weak, and 
further reductions are reported ; semi-finished steel, for instance, 
bas been reduced 2.50f. p.t. Raw bars are quoted 97.50f. p.t., 
but concessions are granted in many instances, 92.50f. p.t., free 
—_ of consumption, being about the lowest price taken. The 

asis quotation for billets is 105f. p.t., and raw plates stand at 
112.50f. pt. The demand on foreign account has been decreasing 
in rather an alarming way, fresh work being only obtainable by 
reducing prices to the utmost. Bars in basic rarely fetch more 
than £4 18s., while iron bars realise £4 16s. only. On home account 
also little business is done, and the prices are too low to allow 
a profit, 135f. to 140f. p.t. being quoted for iron bars. Girders are 
in weak request at £5 4s. for foreign delivery, and common plates 
have fallen to £5 9s, p.t. for export, the inland quotation being 





137f. to 140f. p.t. House coal has been in good demand and firm 
in price, and the business in engine coal, though not strong, has so 
far remained pretty regular. In spite of all that is said to the 
contrary, consumption is considerably lower than output, and this 
caunot fail to influence prices before long. 








AMERICAN NOTES. 
(From our own Correspoudent,) 
New York, July 11th, 

THE only sign of better conditions is the further depletion of 
pie iron stocks at northern and southern furnaces, Nearly jl 
yuying is confined to requirements for the third quarter. A few 
steel mills in the Pittsburgh district resume this week, affording 
midsummer employment for some 25,000 men. In some western 
miils a few departments resume next week. Railsare dull. Rail. 
road companies are making no effort to buy rails for 1909, 
Makers believe there will be orders for that delivery at an early 
date. Export orders during the past week figure up about 9000 
tons. Finishing touches are being put on the plant of the United 
States Steel Corporation at Gary, Indiana. Railway managers in 
some sections adhere to the opinion that circumstances may yet 
arise which will bring about a reduction in rails. As they do not 
need rails for some time, they are able to wait and see. he 
Carnegie Steel Company has just purchased the Schoen Steel 
Wheel Company at a price of 3,000, dols., which is said to be 
1,000,000 dois. more than its market value. The Illinois Stee! Rail 
Company has six out of eleven of its furnaces in blast ; its two rail 
mills are working alternately, and its structural mills are working 
about half capacity. The Shenango Furnace Company will blow in 
its new furnace, completed at a cost of 1,000,000 dols. It is of 
the latest type of modern blast furnace, The Mexican Govern- 
ment recently called for bids on 20,000 tons of rails. Both 
American and European concerns bid low, but a Mexican concern 
—the Monterey [ron and Steel Company—secured the order. An 
inquiry for 1500 tons comes from Honolulu. Railroad construc- 
tion is becoming active in Central and South America, and most of 
the business comes this way. Western traction companies are 
buying rails freely to push construction in long lines. The copper 
situation is anything but encouraging. Stocks in international 
markets are said to amount to 250.000,000 lb. Productiqn is 
heavy and consumption low. it has been the policy for the past 
six months to ship copper out of the country, but that avails less 
now owing to the heavy accumulation. The copper producers 
expect to work to 75 per cent. of their capacity this autumn. 
Prices for Lake to-day, 12? ; electrolytic, 12}; other metals are 
dull. The electrical companies have few orders on their books, 
and other copper-consuming companies are at a standstill. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Av the Wirral and Birkenhead Agricultural Society's show, 
held July 15th and 16th, Blackstone and Co, Limited, of 
Stamford, were awarded first prize gold medal for an oil engine, 
and first prize silver medal for a swath turner ; also first prize gold 
medal at the East Kent show at Deal, July 15th and 16th, for an 
oil engine. 

Messrs. Puitie R. P. SoureR AND JOHN TT. CALLAGHAN, 
engineers and agents, of 46, Grosvenor-chambers, Deansgate, 
Manchester, have formed a partnership under the title of Souper 
and Callaghan, for the purpose of carrying on business as buying 
and selling agents for all classes of machinery and engineer|lng 
materials and supplies. 








BriTISH IRON AND STEEL TRADES’ ASSOCIATION.—On Wednesday 
last, Mr. Alexander Findlay, president of the British Iron and 
Steel Association, presented to Mr. J. 5. Jeans, the retiring secre- 
tary of the Association, an illuminated address, a silver rose-bow!, 
and other presents on behalf of the members. In making the 
presentation, Mr. Findlay said that Mr. Jeqns had been secretary 
of the Association for thirty years, and that he held a unique 
position in the steel trade and its relation to the world. Lor 
Airedale and Lord Glantawe also spoke, the latter referring to Mr. 
Jeans as ‘‘ an encyclopedia of the steel trade.” 


INTERNATIONAL CONGRESS OF APPLIED CHEMISTRY : ORGANISING 
CoMMITTEE OF SecTION IITA., METALLURGY AND MINING.—The 
following appointments have been made for the International Con- 
eng of Applied Chemistry, which will be field in London from 
May 27th to June 2nd, 1909:—Chairman: Sir Hugh Bell, Bart., 
Vice-chairman: Bennett 


sresident of the Iron and Steel Institute. 
i Brough, Assoc. R.S.M., F.1.C., member of council of the Insti- 
Committee: His Grace the Duke of 
Devonshire, vice-president of the Iron and Steel Institute ; Sir 
W. T. Lewis, Bart., K.C.V.O., past-president of the Institution of 
Mining yee vice-president of the Iron and Steel Institute ; 


tution of Mining Engineers. 


Sir R. A. Hadfield, past-president of the Iron ani Steel Institute ; 
H. Bauerman, Assoc. R.S5.M., hon. member of the Iron and Steel 
Institute and of the Institution of Mining and Metallurgy; R. E. 
Commans, member of council of the Institution of Mining and 
Metallurgy ; J. M. Gledhill, member of council of the Iron and 
Steel Institute; Professor W. Gowland, F.R.S., Assoc. R.S5.M., 
oast-president of the Institution of Mining and Metallurgy ; F. W. 
farbord, Assoc. R S.M., F.1.C., member of council of the Institu- 
tion of Mining and Metallurgy ; Bedford McNeill, Assoc. R.S.M., 
F.1.C., vice-president of the Institution of Mining and Metallurgy ; 
E. P. Martin, past-president of the Iron and Steel Institute ; T. K. 
Rose, D.Se., Assoc. R.S.M., vice-president of the Institution of 
Mining and Metallurgy ; J. EK. Stead, F.R.S., member of council 
of the Iron and Steel Institute and of the Institute of Chemistry. 
Hon. Secretary: D. A. Louis, F.1.C.; address, Iron and Steel 
Institute, 28, Victoria-street, S.W. 


At the request of Sir John Brunner, some tests were 
undertaken at the National Physical Laboratory on the effect 
produced on mild steel by being embedded in concrete, and the 
following is the official report of these experiments :—‘‘ A strong 
wooden box was made and divided into five partitions, each par- 
tition being 12in. long, 7}in. wide, and 74in. deep, Specimens of 
mild steel of the following dimensions were prepared :—(1) lin. 
diameter, 8in. long, turned all over ; (2) Sin. lengths cut from a 
ldin. by lin. bar with the scale left on. The partitions were 
half filled with good Portland cement concrete, and a specimen of 
each kind laid on the top, and the partitions were then filled up. 
This was done on December 21st, 1906. The blocks were covered 
with water several times a week for a year, and for three months 
afterwards were left in the open subject to the weather. © On 
April 20th one of the blocks was removed from the box and broken 
up, and the specimens removed. On examining the specimens 
carefully no trace of any action by the cement could be detected 
The turned specimen was practically as bright as when it was put 
in, and the scale on the rough specimen was undisturbed. To 
test the possibility of any slight action the surface of the turned 
specimen was polished and etched and examined under the 
microscope side by side with a specimen of the same material cut 
from the centre of the bar. No difference in the micro-structure 
of the two specimens could be detected, and the conclusion is that 
in sixteen months no action has taken place between the metal and 
the concrete. It is proposed to immerse one of the remaining 
blocks in the comparatively warm water of thé cooling pond for six 
months, and then to examine the specimens,” 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics, : Hat : 

When the abridgment is not illustrated the Specification is without 
drawings. S ° . 

‘ Specifications may be obtained at the Patent-ofice Sale Branch, 

ud AA pect fs ilding ancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
ond of the abridgment is the date of the advertisement of the acceptance of 

lete specification. 

ag oer nen on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-office of opposition to the grant of a Patent, 








TURBINES. 


94.005. October 30th, 1907,—IMPROVEMENTS IN AND RELATING TO 
“BLADE FASTENINGS IN TURBINES, The Warwick Machinery 
Company, of 83, Cannon-street, E C. 

This invention relates to elastic fluid turbines in which the 
rotating element is provided with a plurality of curved blades 
upon which the steam impinges. It is customary in large units to 
make the blades separate, and secure them in rows upon the peri- 
jhery of the bucket wheel. A common mode of fastening the 
bucket is to cut away one end of it to form a dovetailed tenon, 
which is inserted in an undercut groove in the edge of the bucket 
wheel, or in a segment, which is afterwards attached to the wheel. 
The cutting of the tenon wastes a considerable quantity of the 
metal, and one of the objects of the invention is to prevent this 
waste. Furthermore, owing to the thinning of the bucket towards 
its edges, the tips of the dovetailed tenon are its narrowest and 
weakest portions, whereas the parts which engage the lowest part 
of the side walls of the undercut groove should be the strongest, 
because at that point there is a greater thickness of metal in the 
wheel to resist centrifugal force. Referring to the engraving, the 
wheel has an undercut groove in its periphery. At some con- 
yenient point the side of the wheel is cut away to form a lateral 
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Side Elevation of portion of Bucket Wheel. 
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LM connected to the field magnet windings and two sets of con- 
tacts connected to points in the lower resistances. When the load 
on the supply circuit is low, the core and its contact members will 
be moved to such a position by the action of the current from the 
series transformer in the solenoid as to include a certain amount 
of the resistances in the field circuits of the motors, The fields of 
these motors will therefore be weakened, and the armatures of the 
motors will absorb energy from the supply circuit and store up the 
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same in the fly-wheel. When, however, the load on the supply 
circuit is increased beyond the predetermined amount, the regu- 
lator will be moved to reduce the amount of the re-istances 
included in the circuits of the field windings, so that the fields of 
the motors are strengthened, causing a decrease in speed, and 
enabling the fly-wheel to give up its energy through the armatures 
of the motors to the supply circuit. There are several modifica- 
tions. — June 24th, 1908. 


3986. February 21st, 1908.—IMPROVEMENTS IN AND RELATING TO 
ELECTRICALLY-DRIVEN ROLLING MILLS, The Allgemeine Elek- 
tricitatiits Gesellschaft, of Friedrich Karlufer, 2-4, Berlin, 
Grermany, 

This invention relates to rolling-mill motors adapted for drivi 
rolls through which short lengths of materials such as sheets an 
the like are passed. In rolls of this type it is necessary that the 
speed at which the material enters the rolls should not exceed 
a definite value otherwise the material is not properly rolled. 
When direct-current motors are employed the speed of the motor 
varies only by a small percentage for all loads, In the case of 
alternating-current induction motors, however, the speed varies 
greatly with the rotary moment, especially when the speed of the 
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Cross Section View of Bucket | 
inlet to the groove. This inlet is closed by a block A conforming | 
to the shape of the groove, and secured by a transverse rivet B. | 
The bucket C has two oppositely situated slots 1) extending into | 
its sides parallel with and near its bottom. The neck E between 

the inner ends of the slots is just wide enough to fit snugly in the 

narrow mouth of the undercut groove in the wheel. The horns F | 
produced by cutting these slots are then bent beyond the plane of 

the bucket, and preferably both towards the concave side of the | 
bucket until their outer stiles stand parallel with each other—that | 
is, transverse to a line joining the outer edges of the bucket. The 
outer walls of the groove are of the proper height to receive these 
horns, so that they lie snugly between the bottom of the groove 
and the overhanging metal above. The upper edges of the horns 
afford a long bearing surface to resist the radial strain on the 
bucket due to centrifugal force. The buckets are assembled in 
the groove by removing the block A and slipping the buckets in 
laterally through the inlet, and then sliding them along the 
groove. Spacing or filling blocks K are interposed between 
adjacent buckets, fitting also between the horns F. If desired, 
the pitch may be regulated by machining off the tips of the horns | 
so that the length of the horns is the same on all the buckets. 
The tips of the horns on one bucket are then abutted against the 
convex back of the next bucket, thus spacing all the buckets at 
equal distances. The filling between the buckets may then be | 
etfected by pouring in melted type metal or the like, instead of 

using solid blocks slipped in alternately with the buckets.— | 
June 24th, 1908, 


ELECTRICAL. | 


15,335. July 3rd, 1907.—IMPROVEMENTS IN EQUALISING DEVICES | 
FOR ALTERNATING-CURRENT CiRcUITS, John Sedgwick Peck, of | 
Westinghouse Works, Ts afford Park, Manchester. 

This insenti.n relates to equalising devices for alternating- 
current circuits that is to say, to devices whereby, when the load 
on the circuit is small, energy is stored up to be given out to the 
circuit again when the load increases above a predetermined limit, | 
by which means the demand on the supply station is equalised, | 
and an excessive fluctuation in the supply is avoided. thus 
enabling the generating capacity of the supply station to be less 
than is otherwise necessary. The engra ing shows one method of 
carrying out the invention. The load equaliser consists of two 
single phase commutator type motors, with their rotors mounted 
upon the same shaft, with a fly-wheel. The armature of the left- 
hand motor is connected to the conductors D and B of the supply 
circuit, while the armature of the right-hand motor is connected 
to the conductors C and A of the other phase of the supply circuit. 
The field m gnet windings of the right and left motors respectively 
are connected to the conductors C A and D B of the supply circuit 
respectively, and include in their circuits manually adjustable 
resistances and the resistances of an automatic regulator. The 
regulator comprises a solenoid, connected to the secondary wind- 
ing of a series transformer, whose primary winding is connected in 
one of the conductors of the supply circuit. The solenoid is pro- 
vided with acore, carrying two contact pieces, insulated from one 
another, and adapted to make contact between fixed contacts 








rolls according to the material being rolled is to be less than the 
speed of the motor. In order to obtain the result that an 
induction motor may be run with a required torque at a reduced 
speed it is necessary to provide the rotor with resistances. But, 
in this way, the speed obtained for a given torque changes when 
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the load varies and at no load; for instance, at the end of a 
‘*pass” the speed suddenly rises on account of the altered rotor 
resistance. This high speed which the rolls would possess at the 
commencement of another ‘‘ pass” would cause them to slip and 
not grip the material. The present invention consists in an 
improvement whereby the speed responsive device is not operated 
by a fixed or constant transmission gear but by a variable gear 
so that regulation is obtained at different speeds. The same 
result may be obtained by alteration of the spring tension or by 
adjustment of the weights of the governor. The operation of 


| the device is as follows :—Suppose the motor runs at 300 revolu- 
| tions per minute the approximate maximum working speed will 
| be 285 revolutions per minute, and suppose it is also desired to 


work the rolls at speeds of 250 and £00 revolutions per minute. 
Now if the speed of the rolls is to be constant at 200 revolu- 
tions per minute the step pulleys are adjusted so that the speed 


| of the governor is the same as its speed was when moter ran 
| at 300 revolutions per minute. 


Simultaneously the electrodes 
are moved so that the resistance in the rotor circuit will give 
200 revolutions per minute at full load torque. If the torque 
rises or falls the governor regulates in such a way that the 
speed of the rolls never exceeds 200 revolutions per minute. To 
protect the motor from overloading which sometimes occurs 
when the rolls jam, the stop s is provided which arrests the lever 
and consequently limits the maximum load in the motor because 
the regulator tends to continually cut out resistance from the 
rotor circuit thus causing the motor to slip.—June 24th, 1908, 


ELECTRIC FURNACE 


8445. April 11th,°1907.—IMPROVEMENTS RELATING TO ELECTRIC 
Furnaces, The Grondal Kjellin Company, Limited, and 
Johannes Hardén, both of 20, Abchurch-lane, London, E.C. 

This invention relates to electric furnaces of the induction type, 
comprising an annular fusion chamber surrounding an iron core, 
the primary winding being wound upon the core, and the material 
in the fusion chamber serving as the secondary winding. The 
lining of these fusion chambers needs to be frequently repaired, 
and for this purpose it has been usual to suspend operations for 
several days to allow the relining material to mature, harden, and 
dry slowly ; otherwise the walls crack and are soon destroyed. 

Thus the whole furnace and auxiliary plant is rendered idle until 

the new lining is ready. To overcome this defect it has been pro- 

posed to use a primary winding common to two or more fusion 
chambers, so that the winding serves as the primary for any one 
of the chambers while one or more of the remainder are being 





repaired. Such an arrangement, however, necessitates the two or 


more fusion chambers being made definite of the furnace. 
The chief object of the present invention is to obviate the dis- 
advantages above stated. According to this invention, the furnace 
is provided with a removable hearth or lining, so that when repairs 
become necessary the furnace charge may be run off into a ladle 
or other contrivance, and contained therein while a fresh hearth 
or lining is being substituted for the defective one. The latter 
may then be repaired at leisure. Referring to the engraving, A is 
the iron core round which the primary coil of the furnace is wound. 
C is the annular fusion chamber in which the charges are placed. 
The hearth or liaing D is built or stamped in a metallic or other 
suitable casing E, which is independent of the other parts of the 
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furnace, and attached to the main body or framework thereof in 
any appropriate manner, as, for example, by bolts E. The casing 
E may be provided with lifting hooks F or other appropriate 
means so that it, together with the hearth or lining D, can be 
lifted from the body of the furnace by means of a crane or other- 
wise, and a spare one put in its place without any appreciable 
delay, thus greatly increasing the working efficiency of the furnace 
and its auxiliary plant. When a damaged hearth or lining is 
about to be removed, the molten material in it may be transferred 
toa ladle, gas-heated furnace, or other contrivance for keeping 
the material hot, and contained therein during the act of substi- 
tuting a spare casing and lining ; the molten material may then 
be run into the spare lining, and thus obviate the necessity of 
restarting the furnace by means of iron rings, as is now usual.— 
June 17th, 1908. 


SPARK ARRESTERS. 


14,390. June 21st, 1907.—IMPROVEMENTS IN SPARK ARRESTERS 
FOR LocoMOTIVES, Arthur Hubner, of Klein-Masselwitz, near 
Breslau, Germany. 

This invention relates to spark arresters of the kind wherein the 
combustion gases and exhaust steam instead of being passed 
through the funnel in the ordinary way are drawn through a sepa- 
rate flue arranged on the locomotive and exposed to the cooling 
action of the air which delivers the gases into a device for inter- 
cepting the sparks. One object of this invention is to provide an 
intercepting box that shall effectively arrest all sparks and solid 
particles without impeding the draught and shall have a large 
surface exposed to the cooling action of the air and another object 
is to provide for the easy removal of soot or deposit from the box. 
Referring to the engravings, the pipes B which are situated on 
each side of the smoke-box are connected immediately in front of 
the funnel with the smoke-box, and the combustion products pass 
into the funnel or into the’pipes B according to the position of a 
valve C under the control of the driver. The pipes B run into a 
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box D comprising a series of compartments F with bottoms in 
which the sparks carried along with the combustion gases are in- 
tercepted or ec<tinguished. In order that the box D may be cooled 
as much as possible in travelling, it is desirable that the bottoms of 
the d fferent chambers F should be arranged to slant forwards and 
upwards. The chambers F are formed by means of wire gauze 
screens G through which the hot gases have to pass. At the lowest 
point in each chamber F a flap H is arranged, and all these flaps 
are connected with a rod I ty means of which they can be easily 
opened or closed from the cab. Every chamber also has a water 
tube K, and the tubes are in communication with a pipe Lthrough 
which water is conveyed to them by operating a suitable control- 
ling device from the cab. The outlet openings for the water are 
so arranged.in the tubes K that the outflowing streams of water 
strikeagainst the wire gauzescreens, and not only cool them, but also 
cleanse them from the soot which settles in the meshes. The soot 
deposited in the chambers or washed off the wire gauze screens 
can then be removed in a simple manner by opening the flaps H. 
The pipes M run from the Box O to a second chimney N through 
which the smoke gases reach the atmosphere. In the example of 
the invention described the spark arrester can be put in action or 
shut off as described. The funnel as well as the valve C may be 
entirely dispensed with if the spark arrester is to be permanently 
in action.—June 24h, 1908, 


TOOLS. 


11,201. November 12th, 1907.— IMPROVED APPLIANCES FOR SCREW- 
ING INTO THEIR PLACES OR FOR EXTRACTING StuDs USED IN 
MACHINERY AND OTHER STRUCTURES, Thomas Longdin, of 
Mount House, Ruabon, Denbigh, North Wales. 

This invention relates to an improved appliance of the kind in 
which a lever is pivoted in such a manner that with the aid of the 
lever and the part to which it is pivoted a firm grip of the article 
to be turned is obtained, the present device being constructed and 





adapted for use in securing or removing studs employed in connec- 
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tion ‘with machinery and other structures. The object of the 
present invention is to provide a device of the kind referred to, 
which shall be simple and effective in character, and consequently 
capable of economical production or manufacture. According to 
this invention, the appliance or device consists of a slotted block, 
having a hole or aperture adapted to receive and fit the stud to be 
operated upon, and having a bea pivoted thereto in a position 
nearer to one end than the other of said block, the lever being 
fan-shaped, and provided with a toothed or serrated surface at 
right angles to its axis adapted to move across the bole or aperture 
to grip the stud embraced by the block. Reterring to the engrav- 
ing, the lever, which may be of suitable dimensions, and which 
comprises a handle portion and an operating or gripping portion, 
is pivoted to the block A by means of a screw pin flush with the 
end surface of the block. The portion D of the lever is splayed, or 
fan-shaped, and arranged in such a manner that when the lever is 
turned about its pivot the portion D enters or traverses the 
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hole or aperture C formed or provided in the block B, the slot E 
in the latter a'lowing of the aforesaid movement of the splayed 
vortion D. As will be seen on referring to the drawing, the slot 
2 cuts into the hole or aperture C, and thus enables the lateral 
portions of the operating end of the lever to work across or cut 
into the hole or aperture C. The t D is formed or provided 
with teeth or serrations, whereby a better grip of the stud enclosed 
by the block B is obtained. The fan-shaped end of the lever is 
formed in such a manner that the middle portion of its serrated 
edge is nearer to the fulerum than any other part thereof, this 
distance rapidly increasing right or left towards either extremity 
of the fan-shaped end. The lever is so mounted in the block that 
in its middle position the serrated edge of the lever will be quite 
clear of the hole or aperture ©, in which position the block can be 
placed on the stud. A movement of the lever either to the right- 
hand or to the left-hand causes the serrated edge to project into 
the hole or aperture and effect a grip of the stud by binding 
against the same by means of the teeth and sides of the hole or 
aperture in the block.—June 17th, 1908. 


8971. April 24th, 1908.—IMPROVEMENTS IN INSTANTANEOUS VICES, 
Hobbies, Limited, of 12, Paternoster-square, in the City of 
London, and Herbert Jewson, of East Dereham, Norfolk. 

This invention relates to instantaneous vices of the class in which 
a partial nut is brought into engagement with the screw when it 
is desired to close the movable jaw upon the object held by the 
vice. The defect of this class of vice is that the partial nut some- 
times becomes disengaged. This defect is overcome by the present 
invention, the improved vice being so constructed that the thrust 
of the screw when tightening same is in line with the centres on 
which the partial nut is supported. The upper engraving is a 
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longitudinal section of the improved instantaneous vice, and the 
lower engraving is a transverse section of same taken on the line 
X—Y. The same parts are lettered to correspond in both figures. 
The partial nut A is mounted to slide longitudinally on a flat rod 
B, and works between fixed vertical guide cheeks D! in the recess 
in the body of the vice. The ends of the rod B are secured at 
B! B? to parallel links C mounted on fixed centres on, or secured 
to, the sliding jaw of the vice. The rod B is mounted in a 
longitudinal recess H, and is provided with a trigger handle L, 
by which it can be operated, and with a spring K, which normally 
keeps it at right angles to the link C, as shown by the full lines. 
When the handle L is raised to the dotted position shown, the rod 
B will move in a parallel direction downwards, and will carry the 
partial nut ‘A downwards with it in the recess between the cheeks 
M. When the pressure is removed from the handle L the spring 
K will return the rod B to the normal position, with the partial 
nut A in gear with the screw F. As the reaction of the four 
centres supporting the rod B is in line with the thrust of the screw 
F on the partial nut A the latter cannot become disengaged.— 
June 24th, 1908. . 


MISCELLANEOUS. 


3,590. June 12th, 1907.—IMPROVEMENTS IN MAINTAINING CLOSE 
CONTACT AND TIGHTNESS BETWEEN PARTS OF MACHINES Ex- 
POSED TO Heat, Brown, Boveri and Cie , Aktiengesellschaft, of 
Mannheim- Karferthal, Germany. 

This invention relates to methods of maintaining close contact 
and tightness between parts of machines exposed to heat where a 
ring, band, drum, or the like is secured toa spindle or other carry- 
ing member by shrinking. In such cases where the one part is 
exposed to more heat than the other one looseness is liable to 
occur between these parts due to the differences of expansion 
resulting from the uneven heating. The object of the present 
invention is to provide means for maintaining the initial closeness 
of contact or tightness of one member with the other. The inven- 
tion consists in maintaining the closeness of contact or tightness of 
one member with another by forming in one or both members one 
or more passages or spaces in such a manner that the fluid which 
heats one member is brought into contact also with the other 


member whereby both members ae practically uniformly heated. 
The invention also consists in the heat and expansion controlling 
devices hereinafter described. In carrying this invention into effect, 
as shown in the engraving, applied, by way of example, toa turbine, 
the blade-carrying drum A is mounted upon a spitidle B, their 
adjacent surfaces being in closecontact. When steam is admitted 
by the inlet D the drum A becomes surrounded by steam at a high 
temperature in the chamber C, which delivers steam to the annu- 
lar space E occupied by the blades on the drum and the casing H. 
The drum A thus becomes highly heated, and hitherto there has 
been a tendency for it to become loose due to expansion upon the 
spindle. According to the present invention, however, the simul- 
taneous heating of the pari is provided for also so that it shall 
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expand with the outer member sufficiently to maintain the 
required closeness of contact or tightness between them. The 
heating of the spindle is effected by forming through the drum a 
number of channels or passages F opening into a groove G formed 
in the spindle B. This groove may pass round in a plane at right 
angles to the axis, or it may pass in an irregular, spiral or zigzag 
fashion. Steam entering by the inlet D into the chamber C forces 
its way round the drum A and passes by the passages F into the 
groove G, and thus surrounds the spindle, which becomes heated 
uniformly and simultaneously with the drum. The tightness thus 
remains always the same, consequently the drum will not work 
loose on the spindle.—J/une 17th, 1908. 


17,202. July 27th, 1907.—lMPROVEMENTS IN WATER HEATERS, 
John William Ewart, of Surrey House, Wendover, Bucking- 
hamshire. 

This invention relates to heaters of the kind in which a number 
of contiguous superposed chambers are employed communicating 
with each other by means of tubes, the said chambers being con- 
structed of plates curved or bent at their edges to form flanges by 
means of which they are connected together. The heater is 
employed as follows, that is to say, assuming a burner or burners 
of any suitable type to be placed beneath the same, the hot gases 
of combustion given off pass upwards into the lowermost dished 
plate J, against which they impinge ani escape through the con- 
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necting tubes or nipples F F into the lowermost of the closed 
spaces E, whence they pass through the next series of tubes F 
into the succeeding space E, and so on until, after traversing the 
whole of the spaces, they escape through the flue pipe. The 
water which is to be heated enters through the inlet and flows 
through the case so as to fill the whole of the annular space 
between the outer cover and the inner body and also the spaces 
which are formed between the adjacent sections constituted by the 
pairs of dished plates. By this means the gases of combustion in 
the course of their upward passage come into contact with a 
relatively large area bathed by the water to be heated, so that 
they are deprived of practically the whole of their heat, thus 
ensuring that the apparatus works at a high degree of efficiency, 
the heat d water leaving the outer case through the outlet.— 
June 17th, 1908. 


22,648. October 14th, 1907.—APPARATUS FOR ELECTRICALLY 
Frrinc Mines, Konrad Schaffler recte Glisal, and David Weiss, 
both of 11b, Taborstrasse, Vienna, I1., Austriu. 

To fire amine igniter a current strength of about 0.4-0.8 
ampére is necessary. But since the leads cannot be very carefully 
insulated on account of the cost, uncovered wires being often 
used, short circuits due to damp have to be taken into considera- 
tion in damp mines, so that the current for firing must be at least 
one ampére. If, for example, sixty igniters connected in series, 
the total resistance of the whole plant being 200 ohms, are to be 
fired simultaneously, a current of about one ampére at about 200 
volts is necessary. A dynamo-electric machine for generating the 
current in such a case must have for one ampére a terminal voltage 
of about 200 volts. But since machines for the purpose must 
be kept as small as possible in size and weight, since they have to 
be carried about from place to place by one man, it is quite out of 
the question that the current with a tension of 100-200 volts can 
be kept essentially higher than 1-1.5 ampéres; for the dynamo 
would become too big and, moreover, no driving mechanism could 





be found suitable for a higher load. It follows that the internal 





a 
resistance of a shunt-wound machine for mine firing is"very high 
and it is clear that if the resistance of the external] cireuit’ 
smaller than the resistance» of the shunt windings, as it frequently 
is, either the machine is not excited or it does not supply sufficient 
current for heating the igniter. The machine must, however. | 
constructed so that it is applicable whether there be only one mina 
or several mines to be tired. The only way out of the difficulty jg tc 
insert a resistance in front of the shunt-wound machine, The 
objections to this are obvious, According to the present invention 
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this necessary inserted resistance can be kept very small by wind- 
ing it in the form of one or more coils of small resistance on the field 
magnets, as shown in the engraving, which coils not only aid the 
excitation of the magnetic field, but render certain sutticient 
excitation of the machine if, owing to too small an external 
resistance, the current flowing through the shunt coils does not 
suffice for the pu Thus whether the minimum or the 
maximum number of igniters is in use ignition becomes sure, and 
a machine can be made which will be of —— usefulness owing 
to its lightness, smallness and suitability for transport. The 
invention also permits a combined connection of the igniters, that 
is to say both in parallel and in series, which was not practicable 
before. —June 24th, 1908. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-ofice Oficial Gazette. 


890,591. Rorary Enoine, KX. A. E. Andreas, Berlin, Germany.— 
Filed March 21st, 1908. 

This is a very curious invention, one feature being that the 
boiler is caused to revolve, so that the centrifugal effort keeps the 
water in the outer tubes. There are eight claims. The fourth 
runs as follows :—The combination of a rotary engine comprising 
a shaft carrying a holder, and a rotor having admission and 
exhaust ports on said holder, a boiler for generating steam at the 
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admission ports of said rotor, a furnace for heating the boiler, a 
cond for ec ing steam at the exhaust ports of said rotor, 
the edge of said holder extending into the water in the boiler and 
adapted to rotate the same, said engine, boiler, furnace, and con- 
denser forming one whole, and the arrangement being such that 
the mass of rotated water acts by means of centrifugal force in 
such a manner that the steam must flow from the high-pressure 
side of the system to the low-pressure side through the rotor, and 
thereby perform work. 


890,609. VaLve, J. D. Coleman, Glenwood, I1l.—Filed March 18th, 
1907, 





Ue 
Two sliding valves can be raised and lowered by a screw ; 
between them is a split sphere, inside this is a cylindrical wedge 
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or cone. When the valve is screwed down this cone forces the 
slides against the'r seats in a way which will be readily understood 
from the drawing. There are three very long claims. 








Unper a law passed last year in Italy, a sum of 
£5,481,720 sterling was voted for effecting improvements 1n 135 
Italian ports. Of the sum voted, £3,500,000 has been spent on 24 
harbours, and 1,330,000 has been allocated for works in 79 0: hers. 
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THE ROYAL COMMISSION ON CANALS AND 
WATERWAYS. 
No. XII.* 
THE CANALS OF SCOTLAND, 


We now come to the mass of evidence put before the 
Commission concerning the artificial waterways of Scot- 
land. Though few in number, these canals are relatively 
of larger dimensions than the majority of navigations in 
England and the sister isle. In the first article of this 
series} we referred very briefly to the preliminary evi- 
dence given by certain official witnesses concerning 
Scottish navigations. At a later date the Commission 
received much more detailed evidence from a number of 
witnesses concerning the Forth and Clyde, Union, Monk- 
land, Caledonian, and Crinan Canals, and visited these 
navigations during the summer of last year. 

THE CRINAN CANAL, 

Mr. L. J. Groves, the engineer and manager of the 
Crinan Canal, supplemented his evidence, given in 
May, 1906, by a statement of the results of a survey 
for a new canal undertaken by him, jointly with 
Messrs. Crouch and Hogg, of Glasgow, on the instructions 
of the Caledonian Canal Commission, which body also 
controls the Crinan. The borings made in the course of 
this survey had resulted in material modifications of the 
scheme of improvement. The principal conclusions he 
had arrived at were, first, that the proposed Crinan weir 
would have to be abandoned ; secondly, that the best site 
for a lock was further from the south end than was pre- 
viously contemplated ; and, thirdly, that the dimensions 
of the approach channel ought to be increased. The 
bores showed that there is too great a depth of unsuitable 
material at Crinan Ferry Point to permit of the construc- 
tion of a water-tight weir at anything like a reasonable 
cost, and, in consequence of the abandonment of the 
weir and other modifications now found to be necessary, 
the cost of the two-lock summit canal has been so con- 
siderably increased as to leave no doubt that a sea-water 
canal with one large regulating lock is the better scheme 
even at an extra cost of £51,000. The estimate for a canal 
with two locks and a fresh water summit, including the 
necessary works for water supply, is £745,000, while the 
estimate for a sea water canal with one regulating lock is 
£796,000. The proposed canal would accommodate 
vessels drawing 20ft. Any increase beyond this depth 
would involve very great expenditure, not only throughout 
the canal, but also in the channel up to Ardrishaig, where 
the minimum depth is now 21ft. The proposed canal 
between Loch Crinan and Loch Gilp would be eight miles 
in length, including the dredged approaches at the two 
ends. The one regulating lock would be at Badden, on 
the Ardrishaig side, and its dimensions 350ft. long by 55ft. 
wide. The waterway would have a minimum bottom 
width of 80ft. on the straight and 90ft. on curves. In 
the approach channels its bottom width is proposed to be 
= The engineers’ estimates do not include the value 
of land. 

The witness was closely examined as to the prospect of 
increased traffic if the improved canal were constructed. 
The present gross income of the canal is about £6400, 
and it is evident that a net income of about £30,000 
would be required in order that the more pretentious 
undertaking should pay. The figures which Mr. Groves 
and Mr. Hogg, who followed him in the witness chair, 
were able to put forward certainly do not show much 
prospect of anything like an income of even £30,000 
gross being forthcoming. 

Mr. Groves’ attention was also directed by the Com- 
missioners to the proposed canal between the Firth of 
Clyde and West Loch Tarbert at Tarbert, where a cutting 
of about one mile in length would serve to connect the two 
lochs. He ridiculed the idea that a canal having a 
depth of 17ft. could be constructed at this point for 
£178,000, which is the estimate of the promoters. There 
is one very serious consideration affecting Mr. Groves’ 
scheme for a new Crinan Canal which came out in the 
course of his evidence. That is, the existing canal would 
have to be closed for three years during the construction 
of the new waterway. What would become of the little 
traflic now existing on the canal in those three years ? 

Mr. C. P. Hogg, the engineer who was associated with 
Mr. Groves in the survey for the proposed new Crinan 
Canal, corroborated the latter’s evidence, and also pointed 
out that there is an alternative route for a canal across 
the Crinan Isthmus, which, if adopted, would avoid the 
necessity of closing the existing waterway during the 
construction of the new. Neither he nor Mr. Groves 
considered this advantage to outweigh the numerous 
physical disadvantages connected with the alternative 
scheme ; but it was evident from the question put by the 
Commissioners that the idea of closing the existing canal 
for three or more years found little favour with them. 

_Mr. Marcus Robinson, who gave evidence for the 
Glasgow Chamber of Commerce, stated that the Chamber 
had unavimously adopted a resolution in favour of the 
new Crinan Canal scheme. He was convinced that its 
construction would result in great benefit to the trade of 
the West of Scotland, and a large increase in traflic, both 
trading and pleasure. He was sanguine that a fair return 
would be obtained on the capital outlay, but, pressed by 
the Commissioners, he confessed that neither the Glasgow 
Town Council nor the trading community of the city are 
likely to give the scheme any financial support. He 
Pg that the expenditure should be borne by the 
ate. 

Mr. D. Lamont, a Glasgow fish trader, followed Mr. 
Robinson, and generally confirmed the latter’s evidence. 
He stated that only 20 per cent. of the Glasgow fish 
carrying boats use the canal at present, and none of the 
steam trawlers. He anticipated a very large increase in 
the use of the Crinan route for fish transport if a new 
canal are constructed. 








“Na XI annesred June 26th. 
t October 12th, 1906, 





Colonel Malcolm of Poltalloch, C.B., one of the Com- 
missioners for the Crinan and’ Caledonian Canals, and a 
member of the Argyllshire County Council, stated that an 
expenditure of nearly £120,000 would be réquired to put 
the existing Crinan Canal into a fair state of repair, 
excluding any expenditure on enlargement or improve- 
ments, and that £200,000 or more would be required if the 
locks were to be reduced in number. He supported the 
scheme for a new canal prepared by Messrs. Groves and 
Hogg, and did not consider the closing of the existing 
canal of serious moment. 

Colonel J. M. Denny, a partner in the well-known 
Dumbarton shipbuilding firm, said the existing Crinan 
Canal was hardly fit to be called by the name of canal, 
and strongly supported the scheme for a new waterway. 
He deprecated any reduction in the proposed depth of 
the canal. 


Perhaps the most important evidence as to prospects of | 


remunerative traftic on a reconstructed Crinan Canal was 
given by Mr. D. H. MacBrayne, the chairman of David 
MacBrayne, Limited, the shipowners in whose hands the 
greater part of the sea-borne trade of the Western High- 
lands lies. The company owns thirty-four steamships, and 
for many years has been the principal user of the 
canal, both for goods and passenger trattic. Mr. 
MacBrayne was very doubtful if any foreign traffic would 
use a canal at Crinan, even if the dimensions of the 
waterway were sufficient, on account of the difficulties of 
navigation in the approaches at either end. On the 
Crinan side these difficulties, chiefly connected with 
rapid tides, are insurmountable, but at the Ardrishaig 





1500 tons, in the trade to their works. He was satisfied 
that his companies would be in a position to send between 
80,000 and 40,000 tons of raw and finished material 
through the canal annually in the event of the waterway 
being enlarged. 

The Mackintosh of Mackintosh also gave evidence on 
behalf of the Inverness County Council, and Mr. Kenneth 
Macdonald, town clerk of Inverness and clerk to the 
Inverness Harbour Trustees, appeared for those authori- 
ties. He stated the opinion of the Council and of the 
Trustees was that the Caledonian Canal should be 
enlarged so as to accommodate vessels drawing up to 
26ft. or 30ft. and 600ft. long, but could hold out little hope 
| of financial support from the district. 
| Mr. D. J. Reid, civil engineer, of Inverness, put before 
the Commission a scheme he had prepared, apparently at 
the instigation of the Inverness authorities, for the 
enlargement of the Caledonian Canal ata cost of £2,200,000. 
His proposals included (1) the construction of new locks 
each 600ft. long, 30ft. deep, and 80ft. wide; (2) the 
enlargement of the waterway to 30ft. deep and 120ft. 
bottom width ; (3) reduction of curves to a minimum of 
$ mile radius; (4) lowering the level of Loch Oich to the 
level of Loch Lochy; (5) dredging a channel through 
Loch Oich 30ft. in depth and 200ft. wide ; (6) improve- 
ment at the canal entrance; (7) the dredging of an 
| approach channel at Inverness 2 miles long and 30ft. 
| deep at L.W.O.S.T.; and (8) the reduction of thenumber 
|of locks from 29 to 16, including the reduction of 
|the summit level from 105ft. to 93ft. The details 
| of Mr. Reid’s estimate contain certain figures which are 
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end the difticulties could be overcome by the expenditure 
of money. The witness urged that under no circum- 
stances ought the present canal to be closed during the 
construction of a new waterway, and stated that the 
diminution of the existing canal rates to one half would 
not suffice to induce the existing traflic to the West 
Highlands by railway or by the Mull of Kintyre to 


transfer itself to an improved canal. If the new canal is | 
to be constructed, he thought the depth should not be | 


less than 20ft. or 21ft. 


Many further witnesses were called in support of the 


Crinan scheme; their evidence was on the lines of that 
which we have summarised above, if we except Mr. 
MacBrayne’s statements, and it is unnecessary to make 
further reference to it. 


THE CALEDONIAN CANAL. 


Among the witnesses called to give evidence concerning 
the Caledonian Canal was Mr. J. M. Grant, Younger of 
Ballindalloch, a Deputy-Lieutenant for and member of 
the County Council of Inverness. He referred to the 
inadequacy of the locks and the depth of water in the 
canal to accommodate the existing traffic of the district, 
and suggested the reduction of the summit level to 93ft. 
and the enlargement of the waterway. 

Mr. W. M. Morrison, M. Inst. C.E., the technical adviser 
to the British Aluminium Company and the Loch Leven 
Water and Electric Power Company, stated that the 
former company’s works are situated at Foyers, at the 
east end of the canal. Inconvenience’is experienced 
owing to the canal being closed at night, and, if the 
waterway were deepened, the company would employ 
much. larger vessels, carrying. cargoes of from 1000-to 


open to severe criticism, such as £6000 for the cost of a 

railway crossing over the canal and a sum of less than 
£10 per acre for land to be acquired. Such figures as those 
| detract from the value of the estimate as a whole, and the 
| figures of £2,200,000 are, in our opinion, which is based on 
| a knowledge of the district, totally inadequate for a canal 
of the dimensions proposed, and over 62 miles in length, 
including lakes and approaches. 


| THE FORTH AND CLYDE AND MONKLAND CANALS. 
The principal evidence concerning this canal was that 
of Mr. Robert Millar, general manager of the Caledonian 
Railway, which company has been the proprietor of 
the canal since 1867. The company also owns the Monk- 
land Canal. The actual depth in the Forth and Clyde 
Canal is now 9ft. 6in., and in the Monkland 6ft. The 
former has forty locks, each 68ft. 6in. by 19ft. 10in. by 
9ft. 6in. deep; the summit level is at 158ft. 6in. The - 
Monkland summit is 117ft. above the summit level of the 
Forth and Clyde Canal, and its locks are 70ft. by 13ft. 6in. 
by 6ft. deep. By the terms of the transfer of the pro- 
perty from the original shareholders to the railway com- 
pany, the latter guaranteed interest on the capital of the 
original owners at the rate of 6} per cent. In recent 
years a considerable deficit has had to be made up 
annually by the railway company. At the present time 
from 60 to 70 per cent. of the traffic on the canal is con- 
veyed by steam lighters, the remainder being horse-drawn. 
On the Monkland Canal the traffic is mostly by horse 
haulage. The carrying capacity of the largest class of 
steam lighters using the Forth and Clyde Canal is about 
120 tons. The following table gives particulars of the 








traffic and receipts.in typical years since 1868, the year 
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after the acquisition of the Forth and Clyde Canal by | 
the railway company :— 


Tonnage. Revenue. 


Year. 
£ 
87,145 
57,128 
44,038 
38,281 
40,108 


3,022,583 
2,023,233 
1,257,206 
1,028,102... 
955,050 ‘ 


1868 

1878 

1888 

1898 

ee 
The principal tratlic 
recent years the long-distance traflic between Grange- 
mouth and Glasgow has increased slightly. The 
guarantee amounts to £71,333 per annum; the cost of 
management and maintenance to £20,553, leaving a net 
revenue of under £20,000 to meet the guarantee. The 
witness attributed the decrease in the tratlic on the canal 
to the competition of the-railways. The entire district | 
traversed by the canal is served by a network of rail- 
ways owned by the Caledonian and North British, and 
the competition between the two companies is so keen, 
and rates so low, that the canal now fails to attract a | 
large part of the traftic it formerly enjoyed. In the case 
of the Monkland the decrease is also attributed to the 
exhaustion of the collieries it serves. The works in the 
district, as a rule, prefer to receive their coal by rail 
rather than by the canal, on account of the less handling 
entailed by the former means. Mr. Millar considered | 
that the canal is now carrying as much trafiic as it is 
ever likely to get, short of the construction of a sea-to- 
sea ship canal. The deepening and widening of the 
existing canal he regarded as impracticable, owing to the 
difficulties at railway and road crossings in and around 
Glasgow, and in connection with the long aqueduct over 
the river Kelvin within the city. The witness could not 
suggest any improvement that could be carried out in 
connection with the existing canal which would either 
result in increased traffic or pay a return on the capital 
outlay. As regards the proposed Forth and Clyde Ship 
Canal, he thought there was no doubt that it would be 
of benefit to the district, although its construction would 
damage the railway company’s trade at Grangemouth | 
Docks. As to water supply, the company found ditticulty 


Forth and Clyde 


Cans). Monkland Canal. 


is pig iron and timber, and in | ¢an9] was taken out of the mouth of the competing North 


| British Railway, consequently it has been to the interest 


| navigation. 


in obtaining an adequate supply for the existing canal, 


| and he had doubts whether a sufficient supply could be 


obtained for a ship canal. Mr. Millar was closely 
examined on the question of the neglect of railway- 
owned canals, and the assertions that the trade of such 


. | undertakings had been strangled to the advantage of the 
| railways. {t seems clear that in the case of the Caledonian 


Company's canals there has been no temptation to adopt 
this course; practically everything that could be got on the 


of the Caledonian to maintain the navigation in a state 
of efficiency and to foster the traffic. Thus the Forth 
and Clyde Canal has never been stopped by ice during 
the past ten years, ice-breakers being used to keep open the 
In this respect the management compares 
very favourably with the best of southern non-railway 


| controlled canals. 


THE UNION CANAL, 
Mr. W. Andrew, the chief goods manager of the North 


| British Railway Company, described the Edinburgh and 


Glasgow Union Canal, which extends 31} miles from 
Edinburgh to Falkirk, and was authorised by an Act 
passed in 1817. Taken over by the Edinburgh and Glas- 
gow Railway Company in 1849, it passed to the North 
British by amalgamation in 1865. In 1849 the traffic on 
the canal had been so reduced in consequence of the 
opening of the railway that no dividend was being paid 
to the shareholders, and the proprietors were glad to 
dispose of their undertaking to the railway company for 
£209,000. The boats using the canal carry about 34 tons, 


| and the district served is chiefly agricultural. There are no 


large works on the line of the canal. The present total 
charge for interest is £9785 per annum ; the gross revenue 
in 1905 was £6087, and the net revenue £1195, after 
deducting maintenance charges, showing a deficit of £8590 
on the year’s working. The traftic is gradually decreas- 
ing, and in 1906 was 117,735 tons. 

The following table gives the principal dimensions of 


' the Scottish canals and the traffic returns :— 


Union Canal. | Caledonian Canal. Crinan Canal. 





Total length ... 38 miles 74 ch. 13 miles 14 ch. 

18 

70ft. 

13ft. 6in. 

6ft. 

117ft. 

81,317 tons 

(1905) 

£1968 

(1905) 


40 
68ft. 6in. 
19ft. 10in. 
Oft. Gin. 
156ft. 
1,003,202 tons 
(1905) 
£38,493 
(1905) 
£25,789 


No. of locks .. ; 
Dimensions | Length .. 
of smallest ;}Breadth .. 
lock J Depth 
Total rise... cae 
.onnage ... 
Revenue ... 
Expenditure .. 
Expenditure is 
working and main 
tenance, and in- 
cludes the Monk 
land Canal 
Owned by 
donian 
Company 


Remarks ... 
donian 
Company 


Cale- 
Railway 


(see Forthand Clyde) 


on) Owned by the Cale-/ Owned by 
Railway 


9 miles 


| Lakes, 38 m. 40 ch 
| Canal, 22 miles 
29 


31 miles 53 ch. 


11 
69ft. 
12ft. 6in. 
5ft. 3in. 
112ft. 9in. 100ft. 
117,735 tons not available 
| (31st January, 1907) (1905) 
£2385 £7508 £6467 
(31st January, 1907) (1905) (1905) 
2181 £7735 £5625 
(31st January, 1907) (1905) (1905) 
North} Controlled by the) Controlled by the 
Railway) Commissioners of} Commissioners of 
theCaledonianand| theCaledonianand 
Crinan Canals Crinan Canals 


170ft. 
38sft. 
17ft. 


British 
Company 





THE FRANCO-BRITISH EXHIBITION. 
No. X1.* 

Mention has already been made of the fact that Vickers, 
Sons and Maxim, Limited, are exhibiting an excellent 
display of guns, and we now propose to deal with some of | 
the most interesting of this company’s exhibits. Fig. 57 | 
shows a 75 mm. mountain gun which is to be found on 
the stand. The gun is made in one piece, and it is con- 


The breech of the gun is screwed to take the breech 
screw, and at the right-hand side of the breech-end lugs 
are provided for carrying the breech mechanism. 
Hinged in these lugs is the carrier into which is screwed 
the breech screw. Bosses are provided on the rear face 
of the carrier, through which the hand lever hinge pin 
passes. The hand lever has bevel teeth which engage 
with similar teeth on the rear face of the breech screw, 














Fig. 57 -75-MM. MOUNTAIN GUN 


structed to fire fixed ammunition. The following are 


some of the leading particulars :— 


Weight of gun 
Lo eae 
Length of gun over all .. 
Muzzle velocity . 
Weight of ring shell 
;, common shell : ; 
; double common shell... 
, Shrapnel 
; vase shot 


* No X appeared July 24th, 


236 Ib. 
2.953in. 
35.85in. 
920 f.s. 
12.5 Ib. 
12.5 Ib. 
18 Ib. 
12.5 Ib. 
15 Ib, 


” 
” 
2” 


” 








so that a horizontal movement of the hand lever rotates 
the breech screw, thus unlocking it. The centre of the 
breech screw contains a recess for the firing pin. This 
firing pin is so constructed that when the breech screw is 
being rotated for unlocking it is withdrawn and cocked 
ready for firing. A powerful case extractor is actuated 
by the carrier when the mechanism is being swung out. 
The carriage, as shown, consists of four principal parts, 
viz., the cradle, trail, elevating gear, axle and wheels. 
The main part of the cradle is cylindrical, and receives 
the gun, and supports it from the breech to within a few 





—_— 


inches of the muzzle. On each side of this cylinder jg 
a hydraulic buffer, the piston-rods of which are connected 
to lugs on the breech of the gun. The force of the recoj] 
is checked in the buffers by means of the liquid passing 
through grooves from one side of the piston to the other 
Round the piston-rods there are two spiral springs, 
which are compressed during the recoil, and bring the 
gun home in firing position. In place of trunnions there 
are two lugs underneath the cradle which carry the axle 
bolt, by means of which the cradle is held in place jn 
the trail. Both front and rear sights are fitted on the 
cradle, the rear sight being detachable. 











Fig. S8—THE GUN LOAD 


The trail is made of two steel plates connected at the 
rear by a shoe fitted with a scraper to check the recoil 
on the ground. On each side of the front crosspiece, 
which connects the two trail plates at the front, is a 
receptacle for the axis bolt of the cradle. The axis bolt 
is cylindrical, with flats cut down in places, so that it 
can only enter its bearing at a certain angle, and when 
being turned round about 90 deg. is secured to the cross- 
piece. The elevating gear is composed of a hand wheel, 
two level wheels, a worm, and a toothed quadrant. The 
axle is}cylindrical, and is cut down flat in places to 











Fig. 59—-THE CRADLE LOAD 


enable it to enter the bearings in the crosspiece, and 
when turned 90 deg. it is secured to the trail. The wheels 
are of usual construction, and are tied to the trail-end 
by stout ropes to prevent them from revolving during 
firing. For long marches and in mountainous country 
the Sitferent parts of the equipment are carried on mules, 


making in all four loads. Fig. 58 shows the gun load car- 
ried by a horse or mule, the total weight of the gun being 
296 lb. Fig. 59 shows the cradle mounted on a horse’s 
back, the total weight of this load being 288lb. The 
third load, consisting of the trail, carried by a horse, is 











Fig. GO—THE TRAIL LOAD 


also ahown in Fig. 60, the weight of which is also 288 Ib. 
The fourth load, comprising the wheels and axle, is 
shown in Fig. 61, the weight in this case being 277 lb. 
The ammunition is also carried in a similar manner, in 
loads of 288 |b. 

Another 75mm. 12} pounder mountain gun exhibited 
by the company is shown in Fig. 62. The breech mechan- 
ism is of a type specially designed for guns which are 
mounted low in the carriage, as is the case in mountain 
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equipments. The mechanism is of the sliding block type, 
in which the breech block slides ea Se across the 
breech opening. It is operated by a hand lever placed 
on the top of the gun breech, so that ready access to it 
may be obtained in all positions of fire. The hand lever 
is prevented from turning out of position when the gun is 
at high elevation by a small automatic catch in the 
handle. The breech block is actuated by a crank, the 














Fig. GI—-THE WHEEL AND AXLE LOAD 


arms of which engage in slots in the block. The outer 
circumference of the crank arms is concentric with the 
axis, and engages with a radial surface on the breech 
plock, thus locking the block when in firing position. The 
crank is provided with a spring buffer, which returns the 
bleck to the loading position. In loading, the cartridge 
case forces the block back towards the extreme open 
position, but the latter, being returned by the action of 


| cylinder, traversing gear, frame and sight. 


it to give action to the tripping shoe, and at the same 
time to engage with a returning lever which is controlled 
by the main spring. Only one spring is used in this firing 
gear, and it is utilised at once to fire the cap and return 
the trigger to its normal position after firing. The gear, 
with the exception of the firing pin, is contained intact in 
a movable casing. This casing is retained in position by 
a safety lever, which, when in working position, locks the 
casing to the breech block. By turning the safety lever 
into the recess marked “ dismantled,” the casing can be 
withdrawn by means of knobs on the lever, thus bringing 
out the firing gear intact with the exception of the firing 
pin. The pin can then be withdrawn to the rear through 
an opening left by the casing. To operate the firing gear 
the trigger is pulled by a lanyard, thus causing it to turn 
upon its axis. As this takes place a projection on the boss 
catches the tripping shoe, rotating it and the cocking 
lever, and thereby retracting the striker. When the striker is 
fully retracted the tripping shoe slips from the trigger, and 
the cocking lever, taking with it the striker and firing pin, 
is impelled forward by the main spring. The main spring, 
however, is arrested before the firing pin reaches the 
cap, the movement being completed by the momentum 
of the parts. Until the lanyard is released, the trigger 
continues to compress the main spring by means of the 
“returning” lever. When released the trigger is carried 
back to its normal position by the remaining energy of 
the main spring, and in so doing it first trips past 
the toe of the tripping shoe, and then returns it to 
the firing position by pressing against its foremost 
extremity. 

The carriage principally consists of the trail, recoil 
The trail is 
made of steel plates, and for convenience of transport is 
in three parts. The recoil cylinder is of bronze. It is 
provided witha large hollow boss, which rotates on the 
traversing body, and forms the trunnions of the carriage. 
The recoil slide is of steel and carries the gun. The 
running out springs are placed on either side of the 
buffer. The traversing gear is placed on the left-hand 





side of the carriage. The ranging and pointing gears 








Fig. 62—75-MM. MOUNTAIN GUN 


the buffer, effectively retains the cartridge when loading 
at high elevation. An extractor, for ejecting the empty 
case, is pivoted on the crank axis, and is operated by the 
breech block, during its withdrawal to open the breech. 
A slow initial movement of the extractor exerts a power- 
ful wedging action on the case, dislodging it prior to its 
ejection. The firing gear is of the slip lock type, and 








are contained in a bronze ‘gear-box fixed in the centre 
of the trail, and they are operated by means of a hand 
wheel on either side of the carriage. The sight, which is 
on the left-hand side of the carriage, is of the panoramic 
type. The firing gear is on the left-hand side of the 
carriage, and is carried on two brackets secured to the 
spring case. The wheels, which are 36in. in diameter, are 

















Fig. 63—75-MM. Q.F. FIELD GUN 


consists principally of a central striker with a detachable | of the usual pattern, and they are secured to the ends of 
firing pin, a main spring, and a cocking lever, one | the axles by washers and pins. A firing shoe is used 
end of which engages with the firing pin, the | when firing with a shortened trail in restricted positions. 
other being pivoted to the casing, and on the same | The principal features of the gun are, first, quickness 
1 move indepen-|in dismantling and reassembling, the times taken for 
dently in one direction, but carrying with it the cocking | these operations being 1 min. and 1 min. 5 sec. respec- 
A trigger for | 
Operating the gear is pivoted in a position which ‘ciahien | angles of elevation. 


axis pin a tripping shoe, free to 


lever when moved in the other direction. 


tively. 


Secondly, the carriage is very steady at all 


fired per minute; and, fourthly, independent line of sight. 

Another exhibit is a 75 mm. quick-firing field gun which 
we illustrate in Fig. 63. It consists of an inner tube on 
which is shrunk a jacket extending the whole length of 
the gun. The exterior of the jacket is provided with 
longitudinal projections forming guides for the gun when 
moving in the cradle. The gun is connected to the rods 
of the buffers and the spring cases by means of lugs on 
the lower part of the breech ring. The projectile weighs 
14.33 lb., and has a muzzle velocity of 1640 f.s. Twenty 
rounds can be fired per minute. 

The breech mechanism is opened and closed by the 
horizontal movement of a hand lever, so that the same 
action rotates, locks or unlocks the breech screw, and 
swings it round the carrier pivot pin. On grasping the 
hand lever with the right hand the retaining catch is 
released, and the hand lever is free to turn, and in so 
doing the breech screw is caused to revolve 90 deg. when 
the threads on the breech screw are clear of those in the 
breech of the gun. At this instant the hand lever bears 
against the face of the carrier, and the locking bolt moves 
forward, locking the breech screw to the carrier, so that 
the continued motion of the hand lever causes both to 
swing round together. When the breech screw is clear 
of the breech the carrier strikes the short arm of the 
extractor, causing the latter to eject the empty cartridge 
case to the rear. A new cartridge is inserted, and on 
moving the hand lever to the left of the breech screw, enters 
the breech, forcing the cartridge home into the chamber, 
and as soon as the carrier comes against the face of the 
breech, the locking bolt is released and the breech screw is 
free to turn by the continued movement of the hand lever. 
Directly the hand lever is quite home the retaining catch 
engages with the carrier, and the gun is ready to be 
fired. The firing arrangement is on the “sliplock” 
system, being so designed that the firing pin may be 
repeatedly used without opening the breech mechanism. 
Turning now to the carriage, the trail is constructed of 
steel plates strengthened by transoms, and it is riveted 
to the trunnion bearings. It is fitted with a spade, a 
trail eye for limbering up, and handles of the usual form. 
A seat is provided in a convenient position for the laying 
number. The traversing plate which supports the cradle 
has two trunnions, round which the gun is elevated or 
depressed. A socket is formed in the plate in which the 
traversing pivot rests, and around which the gun can be 
trained 4 deg. each side. The traversing plate is extended 
to the rear, forming a bearing for the traversing segment 
carrying the ranging gear. The elevating gear is arranged 
for independent or simultaneous elevation of the gun and 
sights. 

The separate and independent elevators are placed 
one on the left and the other on the right-hand side of 
the carriage. The one on the left elevates the whole 
system of the gun cradle and sights, and is used for 
pointing. The gear on the right-hand side is for ranging 
the gun, and acts directly on the gun cradle, and does 
not in any way influence the sight. An indicator clearly 
shows the range of the gun, corresponding to the elevation 
in degrees to line of sight. The recoil cylinder is 
formed on the under side of the cradle. The recoil of the 
gun is controlled’in the usual manner by the liquid 
flowing past the piston through a gradually closing port 
cut in the liner of the cylinder. The return of the gun 
is retarded by the plunger at the head of the piston. 
The spring cases are formed on the cradle, one on either 
side of the recoil cylinder. By removing the nut which 
secures the inside rod to the horn of the gun, each set of 
springs may be withdrawn from the spring case, and a 
new set substituted without loss of time. A brake is 
provided and so arranged that it may be readily taken 
off and put on by the gunner on the right-hand side of 
the carriage. The combined shield and seats are fixed 
to the axle. The shield is of bullet-proof steel, and the 
lower part is hinged to give greater protection in action. 
The weight of the gun and carriage is 21} cwt. 

The limber is constructed to carry thirty-six rounds of 
ammunition, and consists principally of the box, frame- 
work, axletree, pole, and wheels. The axle is of the built- 
up type, and consists of a thin steel tube secured to the 
framework futchels. To this framework and the axles 
are fixed the axle arms, which are formed to take the same 
patiern of wheels as those fitted to the carriage. The 
box is constructed of steel, the front, top, sides, and door 
being bullet-proof. The ammunition is carried in brass 
tubes, which are riveted to the front and back plates, and 
supported at the centre by an intercostal plate riveted all 
round to the box and forming a stiffener. Each round of 
ammunition is fitted with a clip which forms a protection 
to the cartridge cap, and a stop for locking the round in 
place, and also prevents the endwise movement of the 
round when travelling or when the limber is on sloping 
ground. The clip is provided with a handle for withdraw- 
ing the round from the limber. The pole is fixed to the 
frame in the usual manner. To the rear end of the frame 
is riveted the limber hook with pin and chain attach- 
ment. The weight of the limber with thirty-six rounds 
is 121 cwt. 








THE CHICAGO DRAINAGE CANAL AND THE 
GREAT LAKE LEVELS. 


Tue Canadian section of the International Waterways 
Commission has issued a supplementary report, dealing 
with the questions raised by the promoters of the Chicago 
Drainage Canal, and the schemes to which it has given 
rise. This canal in the first place was designed as a 
sanitary work. The discharge into the Chicago River 
and Lake Michigan of Chicago’s sewage created conditions 
dangerous to health. The river became a sluggish cess- 
pool, and the water supply drawn from the lake was 
contaminated. The best means of relief, it was decided, 
was to reverse the natural order of things, deepen the 
river towards its source, cut through the height of land 
that separates the watershed of the Great Lakes from that 





Thirdly, twenty rounds can be 





of the Mississippi, and finally run the city’s sewage into the 
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{ 
latter river, after diluting it with suflicient clean water to | system of the Scherzer Rolling Lift Bridge Company of | position. The balance is obtained by about 176 tons of 
There are two leaves in this span, which is | counter-weight placed in each leaf. 
designed to afford a clear waterway of 120ft. and a clear | electrically, there being, in addition, an emergency hand 
headway at the centre of the span’,when closed of 18ft.| brake. The actuating machinery is self-contained in 


make it harmless. The scheme has worked well. The 
Chicago River has been purified, and a source of danger 
to the public health has been minimised, if not abolished. 
The work also, was a sanitary one, recognised as being 
within the category of those having a right to draw on the 
lake waters. The right, however, as defined by the Com- 
mission, is of user only. The Chicago Drainage Canal 
both uses and diverts water. 

The diversion is a serious matter. Lake Michigan, like 
Lake Erie and Lake Ontario, and, indeed, like all the 
Great Lakes, has a comparatively small watershed area. 
As in the case of-the other lakes also, it is made use of by 
a large mercantile marine, and anything that will reduce 
its level will directly affect the business of a score of 
cities on both sides of the boundary, and indirectly may 
have a bearing on the trade of a wide internal region. 

There is not yet enough known of the conditions that 
permanently affect the levels of the Great Lakes to 
authorise any dogmatic statements. The waters rise 
and fall from year to year. They are high now. They 
were so low a few years ago as to cause anxiety to the 
owners of vessels that had been built to load as low as 
the harbour depths would permit. These craft are 
entitled to first consideration, because of the trade they 
do, and because of the effect their operation has on 
freight rates generally, compelling the railways to exert 
both enterprise and economy to meet the competition 
they create. 

Having these facts in view, the Commission recom- 
mended in November, 1906, that any treaty which might 
be entered into should define the uses to which interna- 
tional waters may be put by either country without the 
necessity of adjustment in each instance (a) for necessary } 
domestic and sanitary purposes ; (b) service of locks and 
navigation purposes ; and (c) the right to navigate. 

The drainage canal was recognised as coming within 
the first-mentioned classification. Careful consideration 
led the Commission to conclude that a diversion of 
10,000 cubic feet of water a second through the Chicago 
River would, with proper treatment of the sewage from 
areas now sparsely settled, provide for all the population | 
which will be tributary to that stream. Incidentally, it | 
was declared, it would provide for the largest navigable 
waterway from Lake Michigan to the Mississippi, which 
had been considered by the United States Congress. The 
diversion mentioned and authorised, it is calculated, will 
lower the levels of Lakes Michigan and Huron about | 
6in., of Lake Erie about 5in., and of Lake Ontario about 
4in, Following this report, the United States Secretary 
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for War declined to grant a permit to the trustees of | 
the sanitary district of Chicago to reverse also the | 
flow of the Calumette, another stream which passes 
through Chicago's drainage area. The trustees did not | 
accept this as a final judgment, and went on with the 
preliminary arrangements for works, which are estimated 
to cost eight or ten million dollars. The United States 
Department of Justice took measures to enjoin the pro- | 
ceedings. Here for the present the matter rests. 

The report of the Canadian section of the Commission 
draws the attention of the Canadian Government to the 
situation, and suggests that their duty, as in the case of 
the Government of the United States, is to protect the 
interests of navigation from whatever would be likely to 
imperil them unnecessarily. The case is a strong one, | 
and no doubt the Canadian Government will do all that 
it may for the purpose of preventing injury to the interests 
of the great transportation industry of the lakes. 








WALNEY ISLAND BRIDGE. 
No. II.* 
ConTINUING our description of the new bridge over the 
Walney Channel, which was yesterday formally opened 
by the Mayoress of Barrow-in-Furness, it may be repeated 
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Fig. 3—AN ABUTMENT 


that the most interesting feature of the work consists of 
the opening span, which is designed on the latest 








* No. I. appeared July 24th. 
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Fig. 4A—-CONTROLLING AND INDICATING MACHINERY 


above high water. The structural work consists of two 
main cantilever girders of the type shown on page 110. 
Connected between these are deep plate cross girders, 
at 15ft. centres, supporting a flooring of H beam stringers 
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Fig. 5-WALNEY 


and deck plates. One of the cross girders is shown on 
page 110. Creosoted pitch pine timbers, 5in. thick, are 
laid diagonally on the deck plates, and criss-crossed above 
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each leaf, and is clearly illustrated in Fig.6. A series 
of toothed wheels transmits the motion from the first 
shaft to the propelling pinions working in the outside 
racks. These pinions have a horizontal travel of 14ft. 10in. 
Two 25 brake horse-power motors are geared to the first 
shaft, and the conductor wires are taken out at the tail 
end of the leaf through flexible tubes to junction boxes 
on the fixed spans and thence to the operator’s cabin. 
The operator’s cabin is on the Walney side, and, there- 
fore, the wires are taken across the channel from the 
Barrow side made up into submarine cables. The 
controlling machinery is placed in the cabin on 
Walney side, and is shown in Fig. 4. A_ lever 
frame, with eight levers in pairs, is placed at the 
front end of the cabin. Levers Nos. 1 and 2 operate 
the switches for the tramway current on each side; 
Nos. 8 and 4 are connected to the controllers for the rear 
locks; Nos. 5 and 6 to actuating motors on the moving 
leaves; and Nos. 7 and 8 to the signal motors on the 
bridge. The levers are so locked that it is only possible 
to work them in consecutive order. To open the span 
the operator must first cut the current off the trams, and 
only after this has been done is he able to unlock the 
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Fig. 6-ARRANGEMENT OF THE HAND GEAR FOR THE OPENING SPAN 


these, 2in. Karri wood. The footways are 3in. creosoted 
pitch pine. 





| bridge and move the leaves; and it is only when the 


e. Each leaf is balanced in its mid-position, | leaves are fully open that vessels in the channel can be 
power being required either to raise or lower it from this | signalled. 


In closing the span the. reverse order is 





The span is worted 
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Fig. 7—DOLPHIN AND OPENING LEAF, 











Fiz. S-OPENING SPAN FROM 


BARROW, SOUTH DOLPHIN 














Fig. 9-A CAPSILL GIRDER 


adopted, namely:—(1) Raise the channel signals; 


(2) lower the leaves; (3) lock the leaves; and (4) put 
the current on for the trams. The position of each leaf 
at any time is shown on two quadrant dials in the cabin, 
so that the operator can regulate their relative move- 
ments within certain limits. At these limits the auto- 
matic arrangements deprive the operator of the control, 
rendering it impossible for him to over-run the leaves or 
allow them to foul one another. 





Fig. 11—COFFERDAM, WALNEY ABUTMENT 


The quadrant dial for the Walney leaf is operated | 








. 10-—-TRACK 


. 
apparatus, brakes, &c., are brought into connection with 
the levers, controllers, and indicator drums previously 
mentioned, by means of cam drums with cams attached 
to their rims, and these are all shown in Fig. 4. The 
current is supplied by the Barrow Corporation to a 
switchboard in the Walney cabin, and from there it 














Fig. 12—AIR LOCK, No. 2 SOUTH PIER 


mechanically from an indicator drum, placed in the cabin, | is taken across the channel by fourteen submarine 


around which is wound an endless chain guided by | 
a number of pulleys to the end of one of the propelling | 
pinions, and fixed to it. The movement of the bridge is 
thus transmitted by the chains to the drum and to the | 
dial. The indicator drum for Barrow is placed in an | 


auxiliary cabin on the Barrow side, and electrically con- | 
A number of | 


nected with the dial in Walney cabin. 
automatic safety devices in connection with the controlling 


cables. The emergency hand gear for moving the 
leaves is shown in Fig. 6. Underneath the winch, 
fixed to the timber dolphin on one side of each 
leaf, is a long horizontal shaft taking the motion 
to a vertical radiating shaft. This radiating shaft is 


geared by mitre wheels at its lower end to the horizontal | 


shaft, and similarly at its upper end to the first shaft of 
the actuating machinery. The mitre wheels turn in 





GIRDERS, WALNEY SIDE 


swivels allowing the shaft to radiate, and for this same 
purpose the shaft is free to slide lengthways in the bottom 
mnitre. For the purpose of assisting vessels to pass 
through the opening dolphins have been provided on each 
side, stretching to the north and south. The question of 
the length of these dolphins formed the subject of pro- 
tracted arbitration proceedings in October and November, 
1906, as between the Furness Railway Company and the 
Barrow-in-Furness Corporation. As erected the dolphins 
are 800ft. in length, of which 150f{t is on the south side 
and 100ft. on the north side of the bridge, whilst the 
remaining 50ft. surrounds the piers. The width varies 
from 24ft. at the nose, where the radius is 12ft., to 29ft. 6in. 
under the bridge. The piles for the dolphins are of karri 








Fig. 13—-HYDRAULIC. LOWERING GEAR 


timber 14in. square, driven in three rows to a depth of 
20ft. below the bed of the river. They are shod with 
20 lb. wrought iron shoes. The faces of the dolphins 
next the traffic through the opening span are worked flush 
by packing. The deck of the dolphins is planked with 
creosoted pitch pine, the thickness of the planks being 
6in. for the end portions and 3in. in thickness elsewhere. 
The total weight of steel comprised in the superstructure, 
bearings, &c., amounted to about 2700 tons, whilst the 
total weight of steel and cast iron on the cylinders repre- 
sented about 900 tons. The new roads and approach 
works, mentioned in our previous notice, were carried 
out by the Barrow Corporation, chiefly by “relief” 
labour, and to the designs of Mr. F. Walker-Smith, 
borough engineer, whilst the erection of the bridge and 
provision of abutments has been carried out under the 
supervision of Mr. E. M. Wood, on behalf of Messrs, 
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Baker and Hurtzig, whose resident engineer has been 
Mr. A. Trewby, M. Inst. C.E. The general direction of 
the work on behalf of the contractors has been under- 
taken by Mr. A. 8S. Biggart, managing director of Sir 
William Aird and Company (Limited), of Glasgow, whose 
representative at the site, until the foundations were 
finished, was Mr. H. Cunningham, A.M. Inst. C.E., who 
was succeeded by Mr. Wm. Burnside, who has continued 
in charge of the work until completion. 

The various illustrations given in the foregoing and on 
page 118 show the completed bridge and the works in 
various stages of progress. They are self-explanatory. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


On Tuesday morning the summer meeting of the Insti- 
tution of Mechanical Engineers was opened at the Uni- 
versity College, Bristol, which the Council of the College 
very kindly placed at the disposal of the Institution for 
its meetings. An official welcome was extended to the 
visitors by the Lord Mayor, Sie Edward B. James, and 
Professor Lloyd Morgan, the Principal of the College. 
These gentlemen were supported by the Sheriff, Colonel 
H. G. Cary Batten, Mr. Weston Stevens, chairman of the 
Reception Committee; Messrs. J. H. Wells, vice-chairman ; 
J. H Howell, Sir George White, Messrs. Charles Thomas, 
R. L. G. Vassall, and D. Irving. The Lord Mayor ex- 
tended a warm welcome to all, and said much in praise 
of the work of England’s engineers. 

Professor Lloyd Morgan, in the unavoidable absence of 
the Right Hon. Lewis Fry, chairman of the Council of 
the College, said the Council of the College welcomed the 
Society most heartily to their buildings, and hoped they 
would find them convenient for their purpose. He hoped 
their meeting would be in every way a success—a success 
in the matter of the papers read, in the enjoyment of the 
beautiful country around, and in the opportunities for 
coming into personal contact with those who were on 
the same lines of thought. The President, Mr. T. 
Hurry Riches, then replied. He referred to the last 
meeting of the Institution of Mechanical Engineers 
at Bristol, which was thirty-one years ago. He 
had at that time the honour of reading a paper in 
reference to the rescue of entombed Welsh miners. He 
thanked the Lord Mayor for the welcome and for the 
excellent programme which the local committee had been 
good encugh to provide during the week. Besides other 
things, Mr. Riches referred to the fact that whilst Bristol 
sent out the first steamer to cross the Atlantic, and had 
built some first-class ships of the earlier days for steam 
navigation, it did not to-day quite hold its own in that 
direction. They certainly had a great many advantages 
in Bristol, and he would like to see them recover that old 
industry and build at least the requirements of the Bristol 
Channel. At the conclusion of the President’s speech the 
Lord Mayor, High Sheriff, and Reception Committee 
retired and the business of the meeting was then pro- 
ceeded with. 

The minutes of the last winter meeting having been 
read, the President then called upon Mr. William Stagg 





to read his paper on “ Inclined Retort Coal and Coke- 
handling Plant at Bristol,” of which the following is an | 
abstract. 

It is estimated that fifteen million tons of coal are carbonised | 
annually in gasworks in this country. It will be readily under- | 
stood that the economical handling of this large quantity of | 
material and of its principal by-product is of vital importance in | 
gas undertakings, and it is hoped will afford a subject of interest | 
to members of the Institution. In Bristol, which was amongst the 
first of the provincial cities to light its streets by gas, last year 
nearly half a million tons of coal and coke were handled. The 
oldest works are at Avon-street, where there may still be seen a 
very interesting series of ten retort houses built nearly a hundred 
years ago. In plan they present the form of a horse-shoe, with a 
large covered coal store occupying a central position and opening 
into each of the retort-houses—all admirably adapted to the 
requirements of those days, They are a standing monument to 
pe foresight and enterprise of the pioneers of the gas industry in 

sristol. 

For the greater part of the century that has passed since the 
introduction of gas lighting little was done to introduce strictly 
mechanical methods in the handling of materials. However, of 
late, various forms of machines for charging and discharging hori- 
zontal retorts, with their auxiliary coal and coke-handling plants, 
have gradually come into use. 

One method of charging and discharging retorts avails itself of 
the force of gravity. In this system, which is characterised by 
extreme simplicity, the retorts are inclined at an angle to the 
horizon, and the coal from continuous hoppers is dropped directly 
into the retorts through portable charging shoots. The recent 
introduction of coal-projecting machines in conjunction with ram 
dischargers has toa large extent checked the progress, for the 
time being, of the inclined retort system, because with machines 
of this class retorts can be charged and discharged by the employ- 
ment of a machine at one side only of the retort-house; thus 
offering considerable advantage compared with the older forms of 
stoking machines, which work from both sides of the retort. 

Inclined retorts were used at the beginning of last century by 
William Murdock, of Messrs. Boulton and Watt, Soho Foundry, 
Watt’s right-hand man, as he has been called. An arrangement 
of inclined retorts was devised by M. André Cozé, in France, and 
worked on a small scale in Rheims about twenty years ago. In 
the French plan the retorts were arranged in pairs with a single 
cast iron mouthpiece joining their upper ends buried in the brick- 
work of the setting. About 1889 the system was revived in 
England ; even at Bristol there are memories at the Avon-street 
Works of a primitive installation of inclined retorts dating back 
fifty years. Here, in England, the single straight-through retort 
was adopted, which immensely simplified the system, compared 
with the French plan, and assured its success, 

An installation of inclined retorts at Avon-street Works — Fig. 1. 
On the ‘* New Side” of the works at Avon-street three very sub- 
stantial retort-houses adjacent to the harbour were erected in 
1860 In order to make the most of these buildings it was decided 
in 1900 to raise the roofs ; the height of the walls was doubled, 
and by this means accommodation afforded for inclined retorts. 
The coal can be lifted from the hold of the steamboat lying along- 
side the quay, weighed, broken, elevated, conveyed to any part 
of either three retort-houses, charged into the retorts, and when 
carbonised discharged from the retorts directly on to coke con- 
veyors, cooled, conveyed into the yard, screened, stored, and 
loaded into carts or trucks without the material being once 
handled. 

The plant is divided into two sections—for coal-handling and 
for coke. The power required is supplied by gas engines provided 








end, to facilitate the discharge of the coke. 





in duplicate for each section. 


of the coal hoppers of the three retort-houses from either breaker. 


The coal-handling plant is designed to do its work, as far as | 
possible, during the hours of daylight, 300 tons per day being | 
| Fig. 1, the only manual labour necessary being to push it back in 


required of it. 
Inclination of the retort,—The determination of the angle of the 
retort, as might be expected, is a critical question. The ideal coal 


; ) The coal breakers and elevators are | 
also provided in duplicate, and the coal can be placed in any part | 


for working with is “ nuts,” such as will pass through a screen of | 
1jin. mesh ; compared with this lively type, small coal requires a | 


steeper angle, especially if damp, and larger coal a less angle. An 
angle that would serve well in a newly-built bench would be less 
suitable as the retorts become worn, in consequence of the forma- 
tion in the retorts of irregularities in the inner surface and of 


are arranged in sets of eight, two vertical lines of four retorts 
under each of the ten arches, each set being independently heated 
| by producer gas on the regenerative system. A fraction of the 
hot coke as it is discharged from the top line of retorts is directed 
through a portable shoot hung on rails, into the producer E, 


order to maintain an even thickness in the depth of the fire. The 
clinkering is done from the ground floor stage below Owing to 
the regular heating possible in this system, the life of the repo-ts 
and of the setting is prolonged. A bench is still in action at the 
Avon-street Works in which the heats have not been once let 
down since August 1904, having done continuous work for nearly 


| four years. 


ridges at the joints, which impede the descent of the coal; and | 


generally a steeper angle might be employed for discharging than 
would be suitable for charging. 
would be more serviceable. Lastly, the amount of vertical drop of 
the coal from the measuring chamber to the charging mouthpiece 
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Fig. 1—No. 3 INCLINED RETORT HOUSE 

of the retort varies for each horizontal Jine of retorts, and intro- 
duces another disturbing factor, which requires some compensation 
and which is provided for by introducing baffles and checks in the 
charging-shoot. Obviously, then, a compromise in the angle is 
necessary to satisfy these conflicting claims, and the angle decided 
upon is 31 deg. 

Fig. 1 shows a cross section of the retort-house, it will be noticed 
that the charging floor is placed upon a higher level than the dis- 
charging floor, allowing of this angle of 31 deg. as the inclination 
of the retorts. High up over the retort mouthpieces on the 
charging side is a continuous coal-hopper A, supported partly from 
the bracing of the retort bench and on cross-joists resting on the 
walls of the retort-house ; over each vertical line of four retorts a 
measuring chamber B for the charge of coal depends from the 
hoppers—twenty in all. These measuring chambers are shown in 
detail, Fig. 2; there is a slide at the top for filling it from the 
hopper and another at the bottom for discharging, each worked 
from the charging floor of the retort-house by a separate lever. 


The full capacity of the chamber is 7 ewt. 


The method of charging the retorts is as follows:—A portable 








Capacity 7 ewe. 
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For a slipping coal, a less angle | 








Coal plant.—W ater-borne coal is unloaded by means of a steam 
crane and a Hone’s grab. ‘Thegrab, of 15 cwt. capacity discharges 
into a hopper weighing machine, in which the weight of the coal 
is indicated by a pointer on a scale of hundredweights. This 
arrangement permits of rapid weighings, as the shifting of the 
counterpoise is unnecessary. From the weighing machine it is 
discharged by a lever into the hopper of the breaker, together 








Fig. 3—COAL CHARGING SHCOT 


with coal received by cartage, and there reduced to a uniform 
and suitable size. 

The breaker A, Fig. 4, is a powerful machina, capable of dealing 
with 30 tons of cannel per hour, cannel being the hardest variety 
of coal carbonised. The coal is fed in auto natically by a shuffle 
plate to two double lines of steel claws on spare shfts, suitably 
enclosed. The breaking is done in two stages ; the coal falls from 
the second pair of claws into the boot of the elevator. During its 
six and a-half years’ continuous work it has dealt with 360,000 tons 
of coal without having been once taken apart for repairs, notwith- 
standing the rough usage it has sustained from stray tram-coupling 
links, axle bearings, and stones which occasionally find their way 
in with the coal. 

The steel elevators, Figs. 4 and 5, are constructed of a central 
roller chain upon which buckets of 28 lb. capacity are fixed 18iu. 
apart. They are driven from the top end by a sprocket wheel 
which engages the connecting chain. Projecting arms, fixed on 
each side of the buckets, slide on angle-iron bars which serve as 
guides. The coal is elevated to the full height of the lofty retort 
house walls, a total Jift of 70ft., and there delivered into the con- 
veyors for distribution. 

The general arrangement of coal conveyors A is shown on Fig. 6. 
Each of the three retort benches is served by its own conveyor, 
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stop-plate C, Fig. 1, is placed in the retort at its bottom end in 
order to prevent the charge of coal from resting upon the relatively 
cold iron mouthpiece and from pressing against the retort lid ; 
this remains in the retort during the period of carbonisation. 
the charging side are four shoots D, one for each horizontal line of 
retorts ; the lower hinged end of one of these shoots is placed in a 
retort, and the contents of the measuring chamber-is discharged 
into it by pulling a lever, the coal forming an even ‘layer along 
the bottom of the retort about 6in. thick from the stop-plate to 
the upper end of the retort. 
provided with adjustable baffles A, and in the longer shoots fixed 
baffles also BB, for regulating the speed of the descent of the 
charge of coal, thus aiding the operator who has the chief control. 
The weight of the charge is from 6} cwt. to 7 ewt., and twenty 
retorts can be drawn and charged in 25 minutes. 


On 


These charging shoots, Fig. 3, are 


The retort lids and the: face against which they close are 


machined, the retort being sealed by pressure from a lever with 
an excentric shank. 


The retorts are tapered, increasing in width towards the bottom 
In this plant they | 





Fig. 2—MEASURING CHAMBER FOR COAL 


fixed on cross joists above the continuous hopper, and a fourth 
conveyor at right angles to these stretches from one elevator head 
to the other ; this cross conveyor is fitted with reversing gear and 
clutches, and so arranged that coal from either elevator can be 
delivered on to each of the hopper conveyors, and thus serve all 
three benches in turn. These conveyors are driven from the 
elevator head by chain drives; the coal from the elevator is 


| directed by a shoot into the trouzh of one of the conveyors ; along 


this the coal is swept by a continuous chain of push plates to the 
first open slide, where it falls either into the cross conveyor or into 
one of the compartments of the coal hopper. : 

The section of the trough of one of the conveyors is semi-ellipti- 
cal. In this conveyor every third push-plate is provided with 
wheels and axle, and the whole connected up by a chain of the 
roller type, driven by a sprocket wheel at one end, which engazes 
the rollers on the links of this chain ; at the opposite end of the 
conveyor a screw-tension gear is provided which acts through a 
second sprocket wheel. The whee!s carrying the push plates run 
upon angle irons fixed at each side of the trough. A mere efficient 
conveyor couldscarcely be devised ; it requires very little attention 
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and, owing to the slippery character of the coal, requires very | round bar. 


little lubrication. During its six years’ work it has transported 
220,000 tons of coal. 
vided that, excepting the bottom of the trough where the coal 
falls upon it, the amount of wear is proved to be insignificant. 

In all the other conveyors the section of the trough is rectangular, 
and every push plate provided with its wheels and axle. The coal 
moves along at the rate of 100ft. per minute. 
plant 
cross conveyor—when running light requires 35.89 indicated horse- 
power, and 35 per cent. more when dealing with coal, nearly 
»0 indicated horse-power. 

Coke plant.—The coke-handling plant is shown in Fig. 6. Along 
the front of the retort bench, below the bottom line of retorts and 


below floor level, is a rectangular trough F—Fig. 1—constructed | 


of steel plates and angles, with cast iron renewable bottom wearing 


Coal Breaker shown at A 














Such ample bearing surfaces have been pro- | 


two breakers, two elevators, two hopper conveyors, and one | 
| ing day and night, and to transport 70,000 tons of coke during 


| 
| 
| 
| 
| 
| 
| 


To drive the whole | 


} 


| sliding along the bottom plates. 


The conveyor when new moves along at tho rate of | 
50ft. per minute. This speed is increased as the wear of the chain 
necessitates an increase in the diameter of the pitch circle of the | 
driving sprockets, 
In discharging the retort, the coke slides down the inclired 
retort into the trough in front of the bench and is carried forward, | 
In spite of the trying conditions 
under which it has to work, and of the cutting and grinding action 
of coke, a chain may be made to last more than three years, work- 


its life. The new chain weighs 50 lb. per yard; an old one 


| removed to the scrap heap weighs 32 lb. per yard, showing a loss 


in wear of 36 per cent. by weight. 

The chain of the conveyor is driven by a pair of sprocket wheels. 
engaged for ninety degrees of the pitch circle. The chain of the 
hopper distributing conveyor is kept taut by tension screws 


side Elevation, 
¢ End Elevation. 
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Fig. 4-LOWER END OF COAL ELEVATOR 


plates. This trough F is covered down with in. plates, with a 
hinged section G in front of each vertical line of retorts. The 
plates serve to confine the heat and steam to the trough as the 
coke is conveyed through the house, and when raised for discharg- 
ing the retorts they serve as shields to protect the workmen from 
the falling hot coke. Beyond the house the conveyor trough is 
bent upwards at a considerable angle, becoming an elevator ; this 
portion being entirely enclosed acts as a flue, and draws the steam 
from the retort house, discharging it at the top end, entirely clear 
of all workmen. Along the walls of the retort house a line of 
wrought iron gratings takes the place of the ordinary brick floor, 
allowing a plentiful circulation of cool air in the retort House. 


showing Hot Coke-Conreyors and Hoppers 

































































Fig. 6—-HOT COKE CONVEYORS AND HOPPERS 


The coke and breeze storage hoppers rest upon pillars, and are 
raised sufficiently to allow carts to stand underneath the hoppers 
—Fig. 6. They are divided into sections by bulkhead plates, 
corresponding with the screens, and below each pair of screens the 
hopper is partioned off for breeze. Above and along the entire 
length of the hoppers, carried upon a lattice framing, there is a 
conveyor for distributing coke. As the coke leaves the retort- 
house it is quenched, and on reaching the top of the coke elevator 
it is discharged into the trough of the distributing or hopper con, 
veyor, and either falls directly on to screens through the open 
slide beneath, or is carried to the next set of screens, where the 
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Fig. 7—HOT COKE CHAIN CONVEYOR 


coke is separated from the breeze, and each falls into the section 
of the hopper set apart for it. To save the coke from breakage in 
falling into the hoppers, portable shoots are placed when required 
at the foot of the screens. The carts are filled by operating a lever 
from the ground level. 

The form of conveyor chain adopted for the coke plant is the 
De Brouwer, Fig. 7, which resembles a flexible ladder with cross- 
bars of round and flat steel. The whole of it consists of mild 
forgings stamped to shape under a drop hammer. All parts are 
machined and the rivet holes are rimered, the rivets being driven 
in cold and riveted cold. Where the coke has to be taken up 
inclines flat bars are introduced at regular intervals in place of the 
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Mr. Tannett Walker said the method at Bristol of 


| unloading the coal from the boats was quite excellent; 


he could boast of considerable experience with the system, 
and he was loud in praise of it. He was also particularly 
interested in the sprocket wheel described in the paper, 
and believed that it was the invention of a Welshman. 

Mr. C. Hawksley commented upon the costs at Bristol, 
He said that when comparing one plant with another from 
the point of view of economy, great care should be taken 
to include all costs, otherwise the figures are frequently 
very misleading. All things should be taken into account, 
including insurance and so forth. 

Mr. Stagg then replied. With reference to the point 
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instead of the usual balance-weight arrangement, which cannot be 
well applied where the conveyor has to be reversed. 

As the parts wear, the pitch of the chain increases and demands 
a readjustment of the pitch of the sprockets; this is met by 
increasing the radius of the pitch circle, the sprockets being drawn 
further out from the centre of the sprocket wheel as the wear 
increases. Thisextension of the length of the chain is considerable, 
and where m a new chain the pitch is 84in., when nearly worn out 
itis found to have increased to nearly ¥4in., equivalent to an ex- 
tension of 10 per cent. in the pitch of the chain. 

The amount of power required for these conveyors is surprisingly 
small and is supplied by a gas engine. 1540ft. of conveyor chain 
requires, when light, only 25.16 1.H.P., including two line shafts, 
belts, and driving gear, and 12 per cent. more when fully loaded. 
So thoroughly reliable are gas engines that for nearly three years 
work was proceeding day and night, year in and year out, with a 
single gasengine. ‘I'he rapidity aud ease with which hot coke is 
removed from the retort-bouse by conveyors adds much to the 
convenience and comfort of the workmen and to the general 
economy of the system. 

The discussion on this paper 
Mr. W. H. Atherton, of Derby, who proceeded to 
criticise the design of the plant in detail. In view of 
the time at disposal, however, the President asked Mr. 
Atherton to make his remarks as brief as possible, 
and to add to them afterwards in writing, which Mr. 
Atherton accordingly agreed,to do. Among other things 
Mr. Atherton called attention to the fact the author 
had mentioned that the recent introduction of coal- 
projecting machines in conjunction with ram dischargers 
had to a large extent checked the progress of the 
inclined retort system. He (Mr. Atherton) did not think 
that was the sole reason. It was to be remembered, as 
pointed out by the author in another part of the paper, 
that coal projectors were dirty things to work with. 
One point in connection with the design of the plant 
at Bristol which Mr. Atherton remarked upon was with 
reference to the hopper. The angle of inclination, he 
said, was much too small. An angle of 25 deg. was not 
sufficient to allow the coal to flow freely. With regard 
to the jigger feed, Mr. Atherton said it was a com- 
paratively modern development, and he agreed with 
its use. He thought it would be much better to employ 
a chain drive than the one described by Mr. Stagg. lt 
was much more fiexible. The speaker concluded his 
remarks by congratulating Mr. Stagg upon having 
found an indicator so perfect as to give him the horse- 
power as 21.89. He thought it must be a very wonderful 
instrument to give him such a figure, taking into 
account the many chances of error. 

Mr. Canning said that he was exceedingly interested in 
the plant described in Mr. Stagg’s paper, and he con- 
gratulated him upon its design. Mr. Canning then gave 
some particulars of the gas work at Newport. Among 
other things, he referred to a horizontal coal breaker 
there which is driven by an electric motor. The varia- 
tions in load, he said, were remarkable, and he exhibited 
a chart from a recording ammeter which had been con- 
nected in circuit with the motor driving this coal breaker. 
With ordinary coal the horse-power varied from 8 to 12 
electrical horse-power. Occasionally, however, there was a 
momentary rise up to 20 horse-power. Mr. Canning said 


was opened by 


| that he thought, owing to this variation in load, a gas 


engine would be admirably suited for the service. One 
thing he would like to ask was whether the 10 per cent. 
extension of the driving chain referred to in the paper 
was entirely in wear in the joints, or partly due tothe exten- 
sion of the links. 

Mr. Daniel Irving, the Bristol Gas Company’s chief 
engineer, explained how excellently Mr. Stagg’s plant | 
had worked, and how much had been saved since its 
adoption. He also referred to the German vertical retort 
system, and praised it for its low working costs. Returning 
te the Bristol plant, he said that the system was much | 
more comfortable to handle than the old system. The 
men had much more comfort, and at the same time the | 
production of gas had been considerably raised. The | 
amount of labour had been reduced to about one-third, | 
and the cost of labour had consequently been reduced to | 
one-third of its original figure. The cost of maintenance | 
had not exceeded their estimate. 


Fig. 5—-UPPER END OF COAL ELEVATOR 


raised by Mr. Atherton concerning the angle of inclina- 
tion of hopper, he said that he must admit that it was 
insufticient, and as a matter of fact the hopper was not 
being used. In connection with tlie other point raised 
by Mr. Atherton concerning chain drives, he thought that 
the drive described in the paper was superior. It had 
always acted well, and there was, he thought, less fric- 
tion than with a chain. Turning to Mr. Canning’s 
remarks concerning the electrically driven coal-breaking 
plant, Mr. Stagg said that he had not arrived at the 
power his coal-breaking plant took from time to time, 
because it was not electrically driven; he had not the 
least doubt, however, that the power varied considerably. 
Coming to the question of vertical retorts, Mr. Stagg 
said that he had not had experience with them. As 
regarded the method of unloading the coal from the boats 
at Bristol, the method was a very good one for small 
coal, but it was of little use for large coal. Lastly, 
referring to Mr. Canning’s question concerning the exten- 
sion of the chains, he said that the 10 per cent. exten- 
sion was probably brought about by stretching as well 
as wear. 

The next paper taken was by Mr. T. Hurry Riches, 
President, and Mr. Bertie Reynolds, of the ‘laff Vale 
Railway, Cardiff, and was entitled ‘ Forced Lubrication 
for Axle-boxes.” We give it in full below :-— 

This paper describes a system of forced lubrication as arranged 
for the driving axle-boxes of some of the steam cars of the ‘latt 
Vale Railway Company. Before entering into a detailed descrip- 
tion of the system used, it will, perhaps, be advisable to give a 
few of the more necessary particulars concerning these cars, 

The engine is carried on a four-wheeled truck of 9ft. bin. wheel 

base and ft. 10in. diameter wheels, the boiler—of double-ended 
locomotive type, lying transversely across the frame—being placed 
immediately over the centre of the leading or driving axle. ‘I'he 
front end of the coach is supported by means of a bogie centre 
carried between the frames at a distance of 4ft. from the trailing 
axle, or 5ft. 6in. from the leading axle. When the car is loaded 
with its full complement of passengers the weight on the driving 
axle is 15 tons 13 ewt., the weight at the rail being 17 tons 6 cwt. 
The journals are tin. diameter by 94in. length ; therefore the 
pressure, taking two-thirds of the projected area of the brass as 
bearing area, is 466 1b. per square inch, the number of the revolu- 
tions of the journal, at a speed of 30 miles per hour, being 
practically 300. With this pressure and high rubbing velocity 
an undue amount of oil was being used with the ordinary method 
of lubrication, while cases of the bearings running hot were not 
infrequent, therefore the following arrangement for lubricating 
the journals under pressure was adopted. 
To a cross-stay in,front of the driving axle—Fig. 1—a small 
gun-metal tank of rectangular section—ig. 2—is tixed. On the 
side of this tank, nearer the driving axle, and in connection with 
the tank, two small rotary pumps—right and left-handed—are 
fitted, the one for forward running, and the other for backward 
running. These pumps are driven directly from the driving axle 
by means of a belt passing over a flanged pulley carried nndway 
between the pumps, the pulley containing on each side of it a roller 
clutch, somewhat similar to a free-wheel arrangement, fixed to 
the driving spindle of the pumps. By these means the one 
belt drives either pump forward or backward, the other. pump 
being free. 

Following the process through, for the lubrication of one of the 
journals, when the car is in motion, oil is pumped from the tank 
and forced through a coiled copper pipe to the top of the axle- 
box—Fig. 3. An oil channel 84in. long, ,%;in. deep, is cut in the 
crown of the box, leaving a margin of metal at each side of the 
channel of gin. flat, which is found, when the box is properly 
bedded to the journal, to be quite sutticient to ensure that it shall 
be perfectly oil-tight at the pressures attained. 

After passing round the journal, the return oil is collected in 
the axle-box keep, and from there is brought back to the tank by 
means of a fiexible pipe, which allows for the rise and fall of the 


| axle-box, care being taken that the reservoir into which the oil is 


returned is sufficiently below the keep to drain it. At each side 
of the axle-box keep a half-ring is titted with bearing area about 
Zin. wide. These half-rings are bedded well to the axles, and are 
supported upon a couple of small coil springs, which hold the rings 
up to the journal with a fair pressure, and so prevent the escape 
of oil along the journal on, the bottom side. ‘lhe supply tank is 
so arranged that the return oil, after draining from the keep into 
it, shall pass through a filter before being again sent through the 
pump. Such briefly is a general description of the method 
adopted. 

Many points arise, however, with regard to the working cf the 
arrangement which it will be well to explain. In the first place, 
the pumps when running fast—at a speed of 30 miles per hour the 
revolutions of the pump are 440 per minute—deal with a greater 
quantity of oil than can be accommodated in the circuit at a 
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pressure of, say, 201b, per square inch, above which, in practice, 
it has not been found advisable to work. A relief valve is there- 
fore fitted to each pump with an adjustable spring, which enables 
the pressure at which each pump shall work to be regulated. The 
excess oil, when pumping, simply passes back into the tank again, 
through the relief valve against the pressure of the spring. A 
small pressure gauge connected to each pump, and fixed in the 
driver’s cab, shows the pressure of the oil pumped on both 
forward and backward running, whilst also acting as an indicator 
should failure of either pump occur at any time. Should this 
happen from any cause, the ordinary system of lubrication, by 
means of a lubricating box in the cab, is at hand. This lubricat- 
ing box is also necessary to enable oil to be put into the asle- 
boxes after the car-has been standing for a day or two, and so 
avoid starting away with dry axle-boxes. 

To prevent the oil from the running pump flowing into the other 
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pump and causing it to ran backwards, a small ball valve is placed 
in the three-way piece leading from each pump to the circuit. 
The movement of the axle-boxes relatively to the tank and pumps 
was met in the first instance by trying different sorts of flexible 
piping, but, finally, ordinary coiled copper piping was adopted, 
both on account of its comparative durability and of its accessi- 
bility at any time. 

The belt drive for the pumps at once gives a simple method of 
driving, and one which allows for a small relative motion of the 
axle and pulley. It is apt, however, soon to become saturated 
with oil, and then slipping occurs. An occasional application of 
one of the various belting mixtures, however, greatly reduces this 
slipping. When equal relief valve springs were put in, it was 
noticed that the pressure indicated for forward and backward 
running varied considerably, probably due to the difference in the 
slip of the belt in each case. The filters in the tank are removable, 
and are taken out and cleaned at the end of each day’s work, the 
oil being first drawn off through the stop plug, the thicker part of 
the oil, after straining, being then replaced by a small supply of 
fresh oil. 

The foregoing description shows one method of dealing with an 
every-day problem in connection with the running of railway 
motor cars, or any rolling stock in which the pressure on the 
bearings, ceunioal with the rubbing velocity, is excessive. The 
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matter is one of importance to all concerned in the design and 
care of such stock. This short paper has been written in the hope 
that it may be useful to some investigators of this subject. 

The discussion was opened by Mr. W. H. Allen, who 
gave some interesting particulars relating to the history 
of forced lubrication, which dated back from 1881. He 
said that Mr. Ferranti, who was then but a boy, had a 
great deal of trouble with the outside bearing of an 
alternator by reason of it getting hot, and the idea was 
conceived of fitting a force pump to supply oil under 
pressure to that bearing. The result was that the bearing 
ran much cooler. After that the outside bearings on 
alternators were all fitted with forced lubrication by | 
everyone, but no other bearings. The advantages of 
forced lubrication, however, soon became manifest, and 
bit by bit it was fitted not only on alternators, but to engines | 
and various other classes of machinery. Mr. Allen went 
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on to refer to a crank shaft which had worked for seven 

years, and there were absolutely no signs of wear, and it 
was the same with all other machines provided with 
forced lubrication. Commenting upon the paper, Mr. 

| Allen said that he had known the President for half a 
century, and he had never had to complain of him before. 
His grievance was that the President and Mr. Reynolds 
had described the system excellently, but that they 
had said very little about the results they obtained from 
it, and he hoped that they would say more about the 
results in their replies. 


The second speaker, Mr. J. J. Podesta, exhibited some 
drawings of asystem of lubrication which he had designed 








such was not the case, because the vibration helped to 
make the oil flow freely. The system of lubrication, he 
said, must be very efficient when we come to consider 
the long runs; the driver had to look after his signals, 
the fireman his fire, and the engine and the rest of the 
train had to look after themselves. Continuing, Mr. 
Aspinall referred to the difficulty experienced with dust 
getting into the box. The dust was not only that met 
with on the road, but there was that which left the 
engine’s funnel to be contended with. In connection 
with the dust trouble, Mr. Aspinall pointed out that axle- 
boxes closed at one end and provided with a dust-guard 
prevent a great deal of dust from entering. He thought 
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for wagon axle-boxes, and which he explained is wonderfully 
simple and effective. On the end of the shaft a circular 
sheet of steel is fixed by a set screw at the centre. This 
dise dips in a trough of oi], and as it revolves carries up 
the oil to the top of the bearing. The oil then flows 
along channels, and enters the bearing at the top, and 
after passing through the bearing it discharges into the 
trough below. Mr. Podesta said that the system had 
been in use for a considerable period, and it had given 
every satisfaction. 

Mr. W. Sissen said that the introduction of forced 
lubrication dated back much further than 1881, as stated 
by Mr. Allen, and he mentioned an instance of the appli- 
cation of forced lubrication which was in use before that 
date. He said he was particularly interested in one or 
two points in the paper because they supplied informa- 
tion which was useful to him in connection with a system 
of forced lubrication of his own, which he was at present 
working upon. He was glad to note, for example, that 
with a system of this kind applied to rolling stock, 
bent copper pipes might be employed, and that these 
gave no trouble. Continuing, Mr. Sissen said that we 
had been educated to put the oil in the top of a bearing, 
but he thought in the case of rolling stock bearings it 
would be better to make two oil ways, one slightly to one 
side of the centre of the top of the bearing, and the other 
slightly to the other side, so that the oil could be ad- 
mitted in one channel for going forward, and in the other 
channel for going backwards. The speaker also referred 
to splash lubrication, and said that for certain purposes 
it possessed many advantages which could not be ob- 
tained in other ways. 

Mr. E. C. Amos said that the conception of applying 
forced lubrication to axle-boxes was certainly a modern 
idea, and he had no doubt that a great many other engi- 
neers would consider the matter. He thought that 
insufficient attention had been paid to the matter of 
lubricating axle-boxes, and he was pleased to see such 
a paper before the Institution. The ordinary systems of 
lubrication as applied to axle-boxes gave rise to waste of 
oil, and hot bearings were not unknown. Vickers, Sons 
and Maxim had taken up the manufacture of Tilston’s 
system of forced lubrication, which enabled bearings cf 
about half the usual length to be used. The oil wes 
forced into the bearing at the point of maximum pressure. 
Mr. Amos then briefly described the system, and exhibited 
a bearing equipped with this system of forced lubrication. 
It was essential, he said, thateach bearing should have 
its own pump, and it was important that the oil should 
be admitted to the bearing at the point of greatest 
pressure. Continuing, Mr. Amos referred to the fact that 
the Great Western Railway had used the system for some 
time with very satisfactory results; there was practically 
no wear. One of the great difficulties to be contended 
with in connection with axle-box bearings was to keep 
the dust out. It was bad enough in this country, but in 
India and such places the difficulty was still greater. 

Mr. Mark Robinson referred to the fact that the paper 
was the first which had ever been read on forced lubrica- 
tion applied to axle-boxes. The tendency of the present 
time was to run machinery faster, and forced lubrication 
appeared to be what was needed, except in cases where 
the difficulty could be overcome by the use of balls or 
rollers. Mr. Sissen had referred to the point where the 
oil should be admitted to the bearing; personally, he 
thought it was not quite obvious where the oil should be 
out in. 

. Mr. D. Adamson, of Manchester, said he thought it 
was better for the lubrication to enter the bearing a little 
to one side than on the top. He also mentioned, among 
other things, that there was a paper read many years ago 
on assisted lubrication, and the author of that paper said 
that the lubrication should be applied to the lower side | 
of the bearing rather than on the top. 

Mr. J. A. F. Aspinall first referred to the fact that with | 

some classes of machinery there was a difficulty in getting 


| the lubricant to flow freely. With rolling stock, however, 


| however, was not the case. 
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it would be better to force the lubricant in at the bottom 
of the bearing. In conclusion, Mr. Aspinall said that he 
would like to know whether the system of forced lubrica- 
tion had been used for larger engines than that described 
in the paper. 

Mr. A. Saxon said he thought that a small bicycle chain 
might be used for driving the pumps instead of the belt, 
because slipping would then be obviated. When a little 
oil got on the belt it slipped, but, of course, with a chain 
no such trouble would exist. Among other things Mr. 
Saxon pointed out that there was a certain amount of 
unreliability about a pump. 

Mr. F. G. Wright, of the Great Western Railway, said 
that he did not agree with forced lubrication for axle- 
boxes. He was a believer in simplicity, and he did not 
see why pumps and other complications should be intro- 
duced when the simple arrangements commonly employea 
acted so well. It was well known that the Great Western 
Railway had the longest runs in the world, and they 
never experienced any trouble with their bearings. ‘ After 
running thousands of miles the scraper marks could still 
be seen on the metal. It was the same with motor cars; 
in his opinion they had too many parts. There were 
numbers of parts in his own motor car which he had 
entirely done away with, and the car worked perfectly 
well without them. Forced lubrication on motor cars in 
his opinion was unnecessary. 

Mr. L. A. Legros expressed his disapproval of the 
previous speaker’s remarks concerning motor cars. 
Motor cars, he said, do require forced lubrication. 
Among other remarks, Mr. Legros said that an oil 
pressure of 2 lb. per square inch was sufficient for shafts 
running at 2000 revolutions per minute. He then turned 
to the question of drilling holes in axles, and pointed out 
that the chances of the axle breaking through holes being 
drilled in them could be reduced by opening out the ends 
of the holes so that the edges were curved. 

Mr. Chandler said that he had tried a system of lubri- 
cation on the axle-boxes of colliery wagons which had 
proved very satisfactory. Wool was placed in an annular 
space at the bottom of the bearing, and the oil was sup- 
plied to the bearings from a trough beneath by capillary 
attraction. 

The last speaker, Mr. H. Davey, said that he was 
afraid he could not tell the members much about the 
subject, but the point that struck him was that high 
speed was responsible for forced lubrication. High speed 
would never have been possible had it not been for forced 
lubrication. He went on to say that if we had stuck to 
the Watt engine the oil can would have been good 
enough. 

The authors then replied. Mr. Hurry Ritches spoke 
first. He said that one of the great advantages of the 
system was the saving of oil; they had been able to run 
180 miles with 2 pints of oil, which was a considerable 
improvement on the older method. Mr. Wright had said, 
why introduce complications when you can do without 
them? There were, however, exceptional difficulties to 
be contended with, such as heavy weights, high speeds, 
small journals. They wanted to discover a way of 
economising oil and at the same time of doing away with 
hot bearings. The paper had been brought before the 
Institution in order that they might get the opinion of 
the members, and, if possible, to get suggestions which 
would lead to the improvement of their system. As he 
had said, they had succeeded in enormously reducing the 
oil consumption, and he hoped to supply actual figures, 
for publication in the “Transactions,” relating to the 
actual costs of the old and new systems. 

Mr. B. Reynolds then replied. He said that he thought 
the oil should be put in at the top of the bearing. One 
speaker had pointed out that it would be better to use a 
bicycle chain for driving the pumps than a belt. This, 
The reason they used a belt 
was because it allowed the necessary motion of the axle- 
box relatively to the pump. Ifa chain had been used it 
would not have allowed this motion, and it would conse- 
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quently very quickly break. Dust, he said, was not 
nearly so difficult to keep out of the axle-boxes as water. 
With reference to Mr. Aspinall’s question as to whether 
they had tried the system ou a larger locomotive, they 
had not yet done so. 

A vote of thanks having been given, the meeting then 
terminated. 


In the afternoon the members of the Institution, 
accompanied by their lady friends, paid a visit to the 
new Avonmouth Dock. The party assembled on Clifton 
Down Station, and travelled in a special saloon train. 
Parties of visitors were taken down to the docks and back 
from them in a Clarkson steam omnibus, which Mr. 
Clarkson had driven down from Chelmsford. The 
gradients in the neighbourhood being extremely heavy, 
the test was very severe; but the omnibus took them 
without the slightest trouble. It had the advantage, 
also, of being a very comfortable vehicle, and quite free 
from vibration. 


The Institution dinner was held in the evening at the 
Victoria Rooms, and proved a very enjoyable gathering, 
about 180 being present. The loyal toasts having been 
honoured, the President submitted “ The City and County 
of Bristol.” He said that he had been directly and 
indirectly connected with the city of Bristol for fifty 
years. He hoped the suggestion that Avonmouth should 
be made a naval base would be fulfilled. It was pro- 
vided with every facility for making a good naval base, 
and he hoped the recommendation would be seriously 
considered. Bristol men were endeavouring to estab'ish 
a university for Bristol. Bristol had done great things in 
the education of the boys, not only of Bristol, but of the 
West of England, for many generations, and he hoped 
that the good work which had been done at Clifton 
College and Bristol University College would suggest and 
recommend and emphasise to the Government the 
importance of developing the educational facilities of 
this great city, and that they would do justice to Bristol, 
and give her a university of her own. 

Colonel Cary Batten first responded. He said they 
were delighted that the Institution had chosen Bristol 
this year as their place of meeting, and hoped they would 
enjoy their stay there. Colonel Cary Batten proceeded 
to touch upon the debts that Bristol owed to mechanical 
engineers—the Suspension Bridge, the new docks, and 
the waterworks, thanks to their friend, Mr. Hawksley. 
They had also asked for the best tramways, and, thanks 
to Sir George White and the engineers he had employed, 
they had a system second to none. Sir George White 
also replied at some length. He said that Colonel Cary 
3atten had not referred to the spirit running through the 
observations of the President. There was, he was bound 
to feel, in the President’s reply to the Lord Mayor that 
morning and in his speech that night a certain sadness 
that Bristol had not succeeded in maintaining the reputa- 
tion of old. He was bound to point out that the only 
industry which the -President cited where Bristol had 
been lacking was in the branch of shipbuilding. But he 
would remind them that in the President’s experience of 
his somewhat modern town of Cardiff circumstances 
changed, and it was necessary to adapt themselves to the 
new set of circumstances. 

Mr. J. A. F. Aspinall gave “ The Trade of the District.” 
Mr. J. H. Howell acknowledged the toast. It was fifty- 
three years ago, he said, since he commenced as a lad in 
Bristol. He had seen in that time many changes, and he 
would venture to remind Mr. Aspinall that what had kept 
them back more than the geographical fact of the river 
was that behind Liverpool there were the two great 
counties of Lancashire and Yorkshire, with their teeming 
population and great manufactures. 

Mr. Edward B. Ellington, Vice-president, proposed 
“The Reception Committee,” giving high praise to the 
arrangements made for the Bristol meeting. Mr. J. 
Weston-Stevens, replying, said the work had been a 
labour of love to the members of the committee to 
arrange for the comfort of the visitors. He acknowledged 
the large amount of work undertaken by Mr. B. de Soyres, 
and said he trusted the visit would be so pleasant that 
the Institution would come to Bristol again shortly. 

Mr. Sidney Humphries also replied. He said that in 
Bristol they had had, no doubt, their ups and downs, and 
perhaps they were due to the satisfaction produced by a 
well-lined pocket, but now Bristol had awakened to the 
fact that they must fulfil the old proverb: “If you wish 
to enter the port of success you must push.” * 

Professor Lloyd Morgan, in submitting “The Institu- 
tion of Mechanical Engineers,” said he himself was trained 
as a mining engineer, and could appreciate the aims and 
objects of the Institution. He had always taken the 
keenest interest in the engineering school, and was 
pleased to think that Mr. de Soyres was one of the old 
students. Rexearch of the right kind was the highest 
work of the engineer, and that was what they were anxious 
to promote in the provincial universities and the univer- 
sity colleges. 

The President, in reply, said that the energy which he 
saw to-day developing in Bristol, bubbling forth, should 
put Bristol in the front rank of modern progress. He 
hoped his criticism of Bristol was understood as he had 
meant it, in the heartiest goodwill. As for the work of 
the Institution, their research was the “seeking of 
truth,” and that was the best aim they could have. He 
cordially thanked the local Reception Committee for their 
a to the members and the ladies accompanying 

em. 





MANCHESTER ASSOCIATION OF ENGINEERS. 


ON Friday last a party of about forty members of the 
society, including Mr. Hughes, the president, left Man- 
chester on a brief visit to the works of Harland and Wolff 

















at Belfast. The party crossed from Fleetwood in the 
Lancashire and Yorkshire and London and North-Western 
Railway Companies’ boat the Duke of Cornwall, and were 
met at the works at 9 o’clock on Saturday morning by 
the Right Hon. A. M. Carlisle, who, together with Mr. 
Kempster and other leading members of the staff, conducted 
them over the premises. Starting in the main offices, the 
members were taken first through the shipbuilding side of 
the works, including the drawing-offices, joiners’ shop, beam 
shop, the platers’ and smiths’ shops, the timber stores, and 
cabinet makers’ shop. In the shipyard the members were 
able to inspect the preparations which are in hand for the 
building of the White Star leviathans, and the figures given 
regarding the cost of this part of the works caused many of 
the visitors to admire the enterprise of Messrs. Harland and 
Wolff, and to marvel at their faith in the future of the ship- 
building industry. This portion of the works has so recently 
been dealt with in THE ENGINEER—see pp. 607 and 608, 
June 12th last—that it is unnecessary to describe them again 
at length. In may, however, be briefly repeated that the 
gantries in course of erection seem marvellously light in 
construction. From end to end the framework measures 
840ft. by 270ft., and is divided into two bays. It measures 
160ft. high, and will support a number of electrically-driven 
cranes. Under the framework a new bed is in course of 
construction, and owing to the unstable nature of the ground 
piling has had to be resorted to for carrying the weight. 
Amongst the vessels in course of erection were seen two new 
White Star liners, 550ft. by 67ft, 14,000 tons gross, one of 
which is to be propelled by high-pressure reciprocating 
engines and low-pressure turbines, while the other, a twin 
ship, will have high-pressure reciprocating engines only. It 
is expected that upon the comparative performance of these 
twin vessels much will depend with regard to future design 
and methods of propnision. The engine-building works are 
separate from those devoted purely to shipbuilding. In this 
department the visitors saw in course of erection the four- 
cylinder triple-expansion engines for the s s. Lapland and the 
new White Star boats, The smiths’, fitting, machine, and 
patternmaking shops and foundries were all visited. The 
magnificent power station, with its four sets of triple- 
expansion drop-valve engines, by Sulzer Brothers, driving 
alternating and three-phase current dynamos, with a total 
output of about 7000 horse-power, proved a great attraction. 
To be strictly correct, it should be stated that only three of 
these engines are producing two sorts of current. The three- 
phase, three-wire system supplies current at 220 volts and 
440 volts to the machines in the works, The direct current 
generated at 440 volts is not used exclusively at that pressure, 
but for driving tools and lighting purposes is reduced to 100 
volts, A second power station adjoining the above is utilised 
for generating pneumatic and hydraulic power, and contains 
many interesting machines. Perhaps the driving of the 
hydraulic pumps excited more admiration than any other 
feature in this department. These are operated by direct- 
current motors timed to run from 1 to 60 revolutions per 
minute with an even torque at all speeds, however slowly 
they move. The pumps by Armstrong, Whitworth and Co. 
supply accumulators, and these in turn supply the hydraulic 
mains in both the engine and shipbuilding departments. The 
speed of the motors is varied as above stated by mechanics] 
resistances actuated by the rise and fall of the accumulators. 
Being Saturday, the time at the disposal of the visitors for 
their tour of the works was limited to about 24 hours, 
but the systematic manner in which the survey of the 
works had been arranged enabled a very large area to 
be traversed in a short time. The firm afterwards 
entertained their guests in the works with characteristic 
Irish generosity. A vote of thanks to the firm was proposed 
by Mr. Hughes, and was responded to in felicitous terms by 
Mr. Kempster. Afterwards, the members of the Association 
lunched together at the Grand Central Hotel, Belfast, and 
had as their guests, the Right Hon. A. M. Carlisle, and Mr. 
Kempster. The toast of the firm of Harland and Wolff was 
proposed by the President, and responded to by Mr. Kempster. 
The members of the Association returned from Belfast with 
pleasant reminiscences of an all-too-brief visit. 








THE WORLD’S RAILWAYS IN 1906. 


FROM statistics recently published it appears that at the 
end of 1906 the total length of the railways of the world was 
583,656 miles. During that year railway construction was 
considerably in excess of that during 1905, for while 13,112 
miles of new lines were laid down in 1905, there were 17,478 
miles of new railways built in 1906, that is an increase of 
4356 miles; thus, the total length of the world’s railways 
was increased by 3.1 per cent. in 1906, while in 1905 the 
increase was at the rate of only 2.3 per cent. The United 
States came first with 6300 miles of new lines, which was 
nearly 1875 miles more than were laid down in 1905. During 
1907 railway construction in the United States was about the 
same as that during 1906, but during 1908 there will be a 
considerable falling off. The new lines laid down in Europe 
amounted to 3930 miles in length; this included 1000 miles 
of new railways in European Russia, and 563 miles in the 
German Empire. Austria-Hungary shows an increase of 
818 miles of -new lines, while France laid down 422 miles, 
while only 217 miles of new railways were laid down in Great 
Britain and Ireland during 1906. 

The new railways built in China during 1906 amounted to 
1438 miles. The prejudices entertained by the Chinese with 
regard to railways have been overcome; the great advantages 
that result from the iron track are now seen clearly by the 
Chinese, and everywhere in the Chinese Empire new railways 
are either projected or being actually laid down. In Russian 
Central Asia there were 1156 miles of new railways; in Asia 
Minor, Syria, Arabia, and Cyprus there were 713 miles, the 
new railway in Cyprus amounting to 364 miles. An increase 
of 3744 miles is to be recorded in the case of British India, 
while Japan laid down 133 miles of new railways. 

The railway system of Africa was increased by 1124 miles 
during 1906, and amounted at the end of that year to 17,621 
miles. In British South Africa there were 4684 miles of new 
lines ; Germany laid down 310 miles in its African Colonies, 
and in the rest of the British Colonies in Africa, inclusive of 
Mauritius, only 4 miles of new railways were built during 
1906. 

Australia’s railway system at the end of 1906 was 17,820 
miles in length, and during that year 278 miles were added 
to it, the greatest activity being in Queensland, for 2134 miles 
of new railways were laid down there, 





The greatest railroad mileage is found on the American 
Continent with 295,685 miles, of which 225,987 miles of 
railroad are in the United States, including 362 miles in 
Alaska. Europe has 197,558 miles, and Asia has 53,974 miles 
of railways. The order of countries arranged according to 
their railway mileage was not changed very much during 
1906. After the United States comes Germany with 35,860 
miles, European Russia with 35,420 miles, France with 
29,464 miles, India with 29,151 miles, Austria-Hungary with 
25,767 miles, Great Britain and Ireland with 23,192 miles, 
Canada with 20,717 miles, Mexico with 13,130 miles, the 
Argentine Republic with 12,850 miles, Brazil with 10,662 
miles, Italy with 10,263 miles, Spain with 9157 miles, 
Sweden with 8228 miles, and Belgium with 4685 miles. 
Then the remaining countries have each less than 6250 miles 
of railroad down to Servia, which has only 382 miles. 

With regard to the cost of construction there is a striking 
difference between European railways and those of other 
Continents. This difference is due both to the usually better 
construction and equipment of the railways, and to the greater 
cost of land required for new lines. During 1906 the average 
cost of laying down cne mile of railway was £24,080, as 
compared with £23,840 in 1905, or an increased cost of £240 
per mile ; in the other continents the cost was only £12,560 
per mile, as compared with £12,080 in 1905, an increase of 
£480 per mile. Taking this average cost of construction of 
£24,080 per mile, the railways of Europe, 197,558 miles in 
length, represent an outlay of capital amounting to 
£4,757,199,650, while the railways of the rest of the world, 
a mileage of 386,098 miles and costing £12,560 per mile to 
lay down, represent a total cost of £#,849,390,880. That is, 
at the end of 1906 the capital outlay on railway construction 
throughout the world amounted to £9,606,590,530, and it is 
estimated that during 1906 no less a sum than £500,000,000 
was laid out in extending existing railways and in laying 
down new lines. 








THE TREATMENT OF SEWAGE SLUDGE. 


THE Corporation of Oldham have been recently conducting 
experiments at their sewage works at Middleton Junction 
with a new process for the treatment of sludge. The process 
is the invention of Dr. J. Grossmann, who has also been 
responsible for the design and erection of the plant, as well as 
for the conduct of the experiments. The sludge is subjected to 
a process of distillation with a view to obtaining from it the 
grease and of producing manure in quantities sufficient to pay 
for the expenses of recovery, and to leave a margin of profit. 
Tt is claimed that the process destroys the objectionable 
qualities of the sludge, obviates the emplcy nent of tipping 
areas or costly carriage to the sea, and that tne sludge, instead 
of being a source of expenditure, becomes a profitable by- 
product. The sewage from the main sewer, freed of its coarse 
suspended matter, passes into set ling tanks, where the 
solids sink to the bottom. After a period of rest the liquid is 
drawn off and the sediment, containing about 90 per cent. of 
water, is passed through presses by which a large amount of 
the liquid is squeezed out. The remaining sludge will only 
contain perhaps 50 per cent. of water. Dr. Grossmann takes 
this portion and, after adding to it certain chemicals, places 
it in a special retort in which it is subjected to distillation by 
superheated steam. It is claimed that by this treatment 
the steam carries off the grease from the sludge, and passing 
into cooling towers deposits the fatty matter on the water in 
the form of flakes. In the retort a residuum of fine black 
dry powder is left, which is odourless and is claimed to be rich 
in nitrogen. 

We understand that the quantity of grease obtainable from 
the pressed sludge is more than 5 per cent., and the yield of 
dry residue in the retort amoucts to from 7 to 8 cwt. 
per ton of pressed sludge. Owing to its being rich in 
nitrogen the residue will, it is claimed, prove a valuable 
manure, especially if mixed with phosphates. With regard 
to the financial side of the process, Dr. Grossmann estimates 
the value of the grease at between £7 10s. and £10 per ton, 
while the residue is said to be saleable at 6s, 3d. per ton. 
The cost of the process carried on continuously is said t» be 
about 5s. per ton of pressed sludge, so that on the above 
figures the treatment shows a considerable margin of profit. 
The Oldham Health Committee are said to be more than 
satisfied with the experimental operations so far carried out. 





ENGINEERING STANDARDS ComMITTEE.—The Royal Institute of 
British Architects have nominated Mr. Edwin T. Hall, senior vice- 
president, to represent that Institution on the Sectional Committee 
on Bridges and General, Building Construction (chairman, Sir John 
Wolfe Barry, K.C.B.). 

City AND GuiILps oF Lonpon InstitvTE.—At a meeting of the 
Council of the City and Guilds of London Institute, held on 
Monday afternoon, it was resolved to award the diploma of 
“ Associate of the City and Guilds of London Institute ” to the 
following matriculated third year students of the Central Technical 
College who have completed a full course of instruction as pre- 
scribed by the Council :—Civil and Mechanical Engineering: F. H. 
Bramwell (Bramwel! Medal), J. C. Gammon, A. Collins, H. A. 
Jones, W. N. Olliff-Lee, F. H. Rolt, P H. P. Wells, L. D. Hooper, 
H. Grinsted, C. A. Bender, R. A. Pook, M. 8. Gregory, R. B, 
Unwin, E. Hudson-Spence, W. E. Woodbridge, H. W. Furlong, 
EK. V. Richards, C. F. Lear, J. B. R. Swan, A. L. Saker, E. F. 
Matthews, L. F. C. A. Genéve, P. M. Chadwick, B. B. Haskew, 
W.S. Batham, P. P. Husbands, E. Pilditch, 0. H. Ripley, CF. 
Cleaver, J. G. Porter-Makin, A. M. Low, J. J. A. C. Le Meur, 
L. G. Scheult, J. O. Archer, J. F. L. Manes, A. E Jones, H. M. 
Gorringe, R. D Morris, R. Engelbach, A. F. Wylie, 5. G. Young, 
G. Avery, R. W. Taylor, A. P. Livingstone-Learmonth, H. A. 
Joscelyne, J. L. H. J. de Fondaumiére, C. H. Russell, PA. B. A. 
Bartlett, O. A. Lindemann, 8. D. Ker, T. G. H. Burton, F. N. 
Forster, C. 8. Hawdon, A. C. Selby, H. M. V. O’Brien, A. English, 
A. H. Masters, E. R. Smith. Electrical Engineering: R. E. Neale 
(Siemens Memorial Medal and Premium), G. 8. Terry, H. E. 
Poole, F. G. Barrow, R. A. S. Thwaites, L. B. Gilbert, A. H. 
Finnis, B. A. M. Cooper, E. J. Barnes, D. W. Dye, E. Bate, 
S. 8S. A. Watkins, R. J. Spencer-Phillips, R. T. H. Roche, F. W. 
Geoghegan, E. Holder, J. D. A. Vincent, A. D, Richardson, H. M. 
Thompson, T. M. Klein, E. A. G. Harvie, M. C. A. H. Genéve, 
C. Kelly, A. F. Henderson, V. W. Newman, J. de la Tapia- 
Contreras, Chemistry: A. R. Runeckles, D. R. Keller, R. C. Gale, 
W. L. Hodder, L. Marks, 8. A. W. Okell, D. R. Pinnock. In 
addition to the above, certificates have been awarded to twenty- 
five matriculated third year students who have completed a full 
course of instruction at the Central Technical College and to sixty- 
two students who have completed a full course of instruction at 
the Technical College, se ey 














Jury 31, 1908 








THE ENGINEER 











RAILWAY MATTERS. 


AccorpINnG to a contemporary, the Belgian railway 
authorities have ordered that all newspapers left in carriages shall 
be carefully collected and used for making the cardboard for 
tickets. 

In connection with the widening of Bishopsgate-street 
Without, the Improvements Committee of London County Council 
havo intimated to the City Corporation that, as the latter will not 
oppose the proposed construction of a tramway from the City 
boundary to Middlesex-street, they are prepared to recommend 
the Council to contribute half the net cost—£314,000—of widening 
the thoroughfare to 7Oft. 


Tue system of electric tram lines, of which Calais 
has so long been in need, being many years behind the much more 
hilly town of Boulogne in this respect, is being rapidly pushed on, 
and is expected to be opened for traffic almost co-incidently with 
the commencement of the Exhibition, called the Exposition Inter- 
national de Calais, of which the products of the great local 
industry, lace and tulle, will doubtless form a prominent feature. 


One of the first electric railways in the United States 
has been completed between Portland and Salem. It is 52 miles 
long. Other inter-urban lines are being built with a view to 
carrying both passengers and goods. On all recently constructed 
lines very heavy rails have been used, and older lines are being 
reconstructed. According to latest available reports there are 
286 miles of electric railway in Oregon, two-thirds of which are in 
Portland. In Washington there are 330 miles. 


Tue use of steel ties for street railway tracks in 
Cleveland, Ohio, has been introduced in connection with an 
extensive reconstruction on an avenue where wooden ties im- 
bedded in concrete bad been used. In the reconstruction it was 
found that many of the wooden ties had rotted. The former tie 
foundations were utilised, replacing the wooden ties with steel 
T-beams to which the rails are fastened by bolted clips. The 
line has been surfaced and ties packed with fresh concrete. 


Accorp1nG tothe British Consul at Catania, during 1908 
the Sicilian Government. will approve the scheme for the Paterno- 
Nicosia Railway, and a British company will construct and run it. 
The rai way will touch at twelve of the most important and populous 
country towns between Catania and Nicosia, a flourishing agricu!- 
tural district. The company has already deposited a bond for 
£2000 with the Consorzio dei Comuni (Syndicate of Communes), 
under the obligation of increasing it to £24,000 before beginning 
the works. 


Tue Moscow circular railway, which has been in con- 
struction for several years, is at last completed, and traflic—goods 
and passengers—will be opened probably this autumn. The line 
forms an irregular oval round Moscow at various distances from 
the city barriers. It intersects all the nine Moscow lines, and will 
be used for transferring goods from one line to another, thereby 
saving cartage and also considerably relieving the congested state 
of the streets of Moscow. _ It will also tap a whole series of works 
which have hitherto been off any line. 


A COMPILATION recently made by the Pennsylvania 
Railroad shows that 1350 active workpeople have been with the 
company forty years or more, and that 1013, whose term of service 
was more than forty years, have been retired 0. pension. Three 
hundred and sixteen persons have been with the company for more 
than fifty years, in contrast with a total of 40 men and one woman 
who have been in the employ of the Federal Government more than 
half a century. The Pennsylvania Railroad has 293 men on its 
pension list whose ages are between 71 and 90, 


Ix spite of New York's increased traffic facilities 
aff rded by new subways, tunnels, &c., says the Railiray Neirs, the 
crush during the ‘‘rush hours” is terrific, and the new facilities 
afforded appear hardly to keep pace with the increase of the 
number of people coming to the city either to reside permanently 
or coming and going daily for business purposes. During the year 
ended 30th June, 1907, 1,699,553,534 persons were carried upon 
the subway and tha surface and elevated lines, whilst in the same 
period 80,000,000 (about) crossed by the ferries from New Jersey 
to New York City. 

It is stated that the Government of the Grand Duchy 
of Baden have decided upon an elaborate project of electric 
traction, the power being obtained from waterfalls and rivers. 
Out of 507,550 horse- power believed to be available, 261,820 would 
be obtained from the Rhine, 24,110 from the Neckar, and 221,620 
from the rivers and torrents of the Black Forest. A third of this 
force is directly obtainable, and as the railways of the Grand 
Duchy ean be worked by 32,000 horse-power, sufficient direct force 
is left to light by elect icity all the towns of Baden of 3000 
inhabitants and over. The first application of the principle will be 
made in the valley of the Weise. 


Tue preliminaries of the York Corporation electric 
tramways scheme have now advanced to a point when definite 
action may be p ssible in a short time. After the inquiry by the 
Light Railway Commissioners there was a good deal of negotiation 
for the adjustment of the Order, especially in connection with the 
provision sought by the North-Eastern Railway Company for the 
widening of the roadway at the railway station. These matters 
were eventually arranged, and the Order was then approved of 
and passed on to the Board of Trade for their report. The Board 
of Trade advertised for objections to the scheme, but none were 
received, and it is now anticipated that the Department will 
confirm thé Order at an early date without holding an inquiry, 
which would probably have been done had there been objections. 





An ingenious emergency brake for tramecars has been 
invented by Mr. P. J. Pringle, manager of the Burton tramways. 
Briefly, the brake consists of a skid which drops into the groove of 
the rail by gravitation of the heavy mass of the moving parts, and 
a'lows the flanges of the trailing wheels of the car to run up on to 
it. About half the total weight of the car is then borne on the 
skids, which slide along the groove until the intense friction 
brings the car to a standstill. A terminus stop brake on the same 
principle was used on the Dublin and Kingstown Railway sixty 
years ago. A species of sled stood on the rails. The rails on the 
sled were sharply inclined upwards, terminating in vertical curves. 
The sled was long enough to take one of the little six-wheeled 
tank engines which worked the line. If the train did not stop in 
time, the engine mounted the sled, which it pushed before it. 
The resistance was, of course, very great. a 


THE Board of Trade have recently confirmed the 
undermentioned Orders made by the Light Railways Com- 
missioners :—Portmadoce Beddgelert and South Snowdon Railway 
(Light Railway) Order, 1908, authorising the Portmadoc Beddgelert 
and South Snowdon Railway Company to reconstruct, construct 
and work the railways authorised by the Portmadoc Beddgelert 
and South Snowdon Railway Acts, 1901 and 1904, as a light 
railway under the Light Railways Act, 1896, and authorising the 
construction of a light railway in the county of Carnarvon, from 
the termination of the railway authorised by the said Act of 1901, 
near Beddgelert to Bettws-y-Coed, and amending and consolidating 
the capital and borrowing powers of the company, and for other 
purposes ; Portmadoc Beddgelert and South Snowdon Railway 
(Light Railway Extension at Carnarvon) Order, 1908, authorising 
the construction of light railways in the borough and county of 
Carnarvon, being a deviation and extension of the authorised 
undertaking of the Portmadoc Beddgelert and South Snowdon 
tailway Company, from Dinas to Carnarvon, and the abandon- 


| is to be followed by a heavy slump is already foreshadowed in 


NOTES AND MEMORANDA. 


Mounicipat ownership of coal mines has been discussed 





reported that the city is now trying to secure control of mines in 
Moravia, The reasons given for the purchase are the high price 
of coal and the difficulty of securing a steady supply for the muni- 
cipal gas and electrical plants. 


At a recent meeting of the Illuminating Engineering 
Society, at Chicago, Dr. H. Gradle read a paper on ‘‘ The Illumina- 
tion and the Eye.” He dealt mainly with the effect of varying 
degrees of iJlumination on the eye, and showed that what the eye 
considers good illumination is, within certain limits, largely a 
matter of comparison or contrast. 


THE States of Oregon, Washington, Idaho, and Montana 
are fortunate in the possession of extremely valuable water- 
powers, which are being utilised in supplying the cities with 
electricity for lighting and power for tramways and factories. 
A report of the Bureau of Statistics of Washington estimates 
“ol horse-power in the more important streams at 
2,920,000. 


It is stated that a paint is about to be placed upon the 
market which will serve as an indicator of excessive heat in 
machine parts. When the parts painted are cool, the paint is red 
in colour ; but when they become hot, the colour becomes black, 
and returns to red as the part cools again. This paint is said to 
; consist of mercuric iodide and cupric oxide, mixed in varying 
quantities, according to the amount of heat considered permissible. 


AN account is given in the Engineering News of an 
apparatus for ink erasing which is said to be specially suitable for 
use in large drawing-offices of manufacturing concerns where many 
and extensive changes on tracings are necessary, as the erasing 
then becomes irksome work, and the time consumed excessive. A 
small 4 horse-power motor drives the eraser through a flexible 
shaft. Good results are obtained by using a soft wheel and feed- 
ing powdered pumice stone to the tracing. 


As the result of experiments carried out to determine 
the effect of fire-control instruments of the Vickers type on com- 
passes, it has been ascertained that no magnetic disturbance can 
arise if the groups of instruments, consisting of transmitters and 
receivers, are kept at a distance of not les. -than 5ft., providing 
the circuits are run systematically and equidistant from the 
compass, with the polarity of one of the pairs of instruments 
reversed. If, however, the neutral line of the instruments is 
placed above or below the level of the compasses, there will be a 
disturbance. In the case of vessels in which magnetic disturbance 
has been detected, steps are to be taken by the ship's staff to 
establish the safe conditions referred to. 


A SURPRISING amount of ignorance about the proper 
method of adjusting spark or induction coils exists among users of 
motor cars, and some of the troubles commonly attributed to 
weak coils or a poor mixture are due to improper adjustment of 
the coil. A very little turn of the adjusting screw often 
enormously increases the amount of current required by the coil. 
In fact, this increase will amount in some cases to from 50 to 500 
per cent., and causes batteries to be rapidly exhausted. The 
vibrator spring and hammer should be adjusted so as to stand 
about ;';in. from the end of the coil when in normal position. The 
vibrator screw should touch the platinum contact on the vibrator 
spring. The engine should then be started up, and, if it misses, 
tke screw should be tightened, a trifle at a time, until the engine 
will run without missing any explosions. When this point is 
reached the set screw should be tightened up. 


AccorpinG to M. Girardville, a series of aéroplanes, 
built on the same plan, and similar but unequal in dimensions, 
exhibits a maximum lifting power when the dimensions attain a 
certain value. This maximum lift is given by the equation 
X _ 88 
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us where X is the maximum useful weight, x is a given 
ae 

useful weight, and mw is the ratio of total weight to the dead- 
weight of aéroplane and motor. The Farman aéroplane, which 
weighs 530 kilos. and lifts some 100 kilos., has a value of uw = 1.2, 
which is very near the maximum for that type of machine. If, 
therefore, a greater carrying power is aimed at, it cannot be 
obtained with aéroplanes of the Farman type. If « could be made 
= 2in some other type, the lifting power would be 2200 kilos, 
Improvements may be attempted by improving five different 
factors, viz., the surface per unit weight, the efficiency of the sur- 
face, the motive power, its efficiency, and the thrust per unit 
surface, 


THE military mast that was erected on the deck of the 
United States monitor Florida, now the Tallahassee, and subjected 
to fire from the 12in. and 4in. guns of the Arkansas, is to be 
removed to the battleship Idaho, which is now at the Philadelphia 
yard. The mast withstood the force of the high explosive shells, 
and demonstrated the fact that the peculiar woven form of con- 
struction which was its special feature gives it a distinct value in 
the equipment of the modern battleship. Although a few of the 
steel rods ia the framework of the mast were cut in two, the struc- 
ture was not appreciably weakened. A similar mast is being con- 
structed, to be placed on the Mississippi. It is to be 90ft. high 
from the deck and 120ft. from the water level, with a mast 26ft. in 
diameter and a platform at the top 10ft. square. It has been 
decided to place these masts on all of the battleships and cruisers 
in the United States navy, taking advantage of opportunities as 
the various vessels are repaired, until gradually all will be thus 
equipped. 

Tuer preliminary annual report of the United States 
Commissioner of Navigation shows that the aggregate tonnage of 
vessels actually completed and put into service during the fiscal 
year ended June 30th, 1908, amounted to more than 600,000 tons, 
more than two-thirds of which were of s‘eel construction. Con- 
siderably more than one-half the total tonnage was constructed in 
shipyards on the Great Lakes. That this record-breaking output 


unofficial advices received by the Bureau of Navigation. The 
returns covering the fiscal year 1908 show that 1506 vessels of 
588,627 gross tons were built and officially numbered. To this 
total there should be added, however, a considerable number of 
vessels which were officially numbered in May and June, 1907, but 
which, because of shipyard strikes, were not actually completed 
until after July Ist of that year. The largest previous annual 
output was in the year 1855, when 2024 vessels, of 583,450 tons, 
were built. 


Accorp1nG to official figures, the quantity of bauxite 
exported from France in 1907 was 110,915 tons, valued at £94,000. 
‘he deposits, which were the first to be discovered, continue to be 
the most important in the world. At present the chief sources of 
supply are in the department of the Var, a few miles east of Mar- 
seilles, from which exports are made. The refractory products 
manufactured from white bauxite, containing from 40 to 45 per 
cent. of alumina, are much sought for use in industries where 
exceedingly high temperatures are maintained. Cupolas, loco- 
motive fire-box arches, and glass furnaces are manufactured of 
bauxite bricks. The most expensive quality of bauxite is the 
white ore, which yields 60 per cent. of alumina, at most 4 per cent. 
of iron. This ore is utilised in the manufacture of chemicals. 
Next in value comes the red bauxite, containing 60 per cent. of 
alumina and 3 per cent. of silica, which is converted into 
aluminium. Third in order is a special white bauxite for the 
manufacture of refractory products, containing 45 per cent. of 


for some months in the City Council of Vienna, Austria, and it is 









MISCELLANEA. 


Tuer estimated world’s production of lead in 1907 was 
964,910 metric tons, as compared with 968,174 tons in 1906. 


THe Mersey Docks and Harbour Board have decided 
to arrange for the hire of two sets of Marconi apparatus—one for 
the North-West Lightship and the other for Bidstone Ligh house 
and Telegraph Station. The hire is to be for one year certain, 
subject to three months’ notice at the expiration of that period. 


A very powerful marine dredger has been ordered for 
the port of Havre at the Forges et Chantiers de la Mediterrannée 
(Havre establishment), in order to carry out the dredging opera- 
tions in connection with the néw port works. This vessel will be 
able to dredge at a depth of 16 metres below the surface of the 
sea. The cost will exceed 900,000f. (£36,000). 


Ir is reported from Rio de Janeiro that a highly 
important discovery of rubber-bearing territory has just been made 
on the river Picaju, and the discoverer is of opinion that the 
rubber is practically inexhaustible, even if 2000 men are employed 
on working it for the next twenty years. The mouth of the Picaju 
is only a few days’ sail by steamer from Belem, otherwise known 
as Para, the seaport and capital of the Brazilian province of Para, 
which is traversed by the Lower Amazon. 


In Mines and Minerals, Edward W. *Parker, of the 
United States Geological Survey, doubts if the production of 
anthracite will ever greatly exceed the production of 1907, which 
was about 76,000,000 tons. He says: ‘‘When the period of 
decline does set in, the decrease in production will be gradual, and 
some anthracite will be used well into the next century; but it is 
slowly and surely becoming more and more of a luxury, and we 
may look for gradually increasing prices as the workings become 
deeper and thinner beds are drawn upon.” 


Tue new harbour works at Dieppe have made fairly 
good progress recently. There are still about 270 yards to build 
on the east pier, and the old pier to remove ; the west pier is not 
yet commenced. A feature in the construction of the east pier is 
a tunnel running its whole length, joining the lighthouse [to the 
land base. On many occasions in previous years during heavy 
weather and certain times of tide it has been impossible to 
communicate with the lighthouse. Three years—December, 
1910—is the time stated as necessary to complete the works. 


Die Turbine describes a plant of exhaust steam 
turbines in mining work at the Grube Kénig at Saarbriicken. 
The exhaust steam from three winding engines is passed through 
an oil separator and then through a Rateau collector 10}ft. in 
diameter and 25ft. long. The turbine is of the Zoelly type, with 
an output of 800 horse-power when running at 1500 revolutions 
per minute. A surface eondenser is also provided. The steam 
consumption of the turbine at full load with a steam pressure of 
0.23 atmosphere and 90.6 per cent. vacuum was 27.8 lb. per horse- 
power hour. 

Tae Board of Trade have informed tramway and lead- 
ing automobile organisations that they are at present considering 
the questicn of requiring the adoption of speed indicators on 
tramcars. The Board asked the organisations to assist them by 
communicating any information they may possess with regard to 
the trustworthiness and also the cost of any speed indicators now 
on the market. The Board add that for the purpose of tramcars 
it would be very desirable that the speed indicator should be 
trustworthy for speeds as low as four miles an hour as well as for 
high speeds. 


Tue Greek torpedo boat destroyer Sfendoni has just 
left the Thames for Havre to take the ammunition on board and 
to adjust compasses, &c., after which she will proceed to Greece. 
This vessel is the last of four destroyers which have been recently 
built for the Greek Government by Messrs. Yarrow and Co., 
Glasgow. The following are the names and speeds obtained :—— 
Thyella, 31.79 kndts ; Nafkratoussa, 32.012 knots ; Lonchi, 32.535 
knots ; Sfendoni, 31.847 knots. The speeds were the result of a 
three hours’ full-speed trial at the mouth of the Thames, carrying 
a load of 60 tons. 

Tue battleship South Carolina was launched July 11th 
at the Cramp shipyard Philadelphia. She is 450ft. long between per- 
pendiculars, 80ft. wide, and will have a mean draught of 24ft. 6in., 
the normal displacement being 16,000 tons. The reciprocating 
engines are of 17,000 horse-power, and the contract speed is 184 
knots. The main battery will consist of eight 12in. breech-loading 
rifles mounted in four turrets, and arranged so that each gun can 
fire two shots per minute. The cost of the vessel complete will be 
considerably over £1,000,000. The South Carolina is a sister ship 
of the Michigan, recently launched. 

Accorpinc to Electrical Engineervng, the Siemens 
Schuckertwerke and the Siemens Elektrische Betriebe Akt.-Ges. 
have been granted a concession for 75 years by the Prussian 
Government for the generation and distribution of electrical 
energy in the East Friesland peat district. A power station 
consuming peat only will be built near Aurich, and energy will be 
distributed in the surrounding district, and also to the towns of 
Emden, Leer, and Wilhelmshaven. The above company will lay 
cables up to the outskirts of the towns, but the distribution net 
work in the towns will be laid by the town corporations. 


Ir is reported that the new German Imperial Secretary 
of the Treasury has expressed his regret that the American 
Government have not yet seen fit to ratify the International Wire- 
less Telegraph Convention adopted at the Conference of the Great 
Powers held in Berlin three years ago. England, which proved 
rather recalcitrant at the Conference, has. since adopted the Con- 
vention without reserve, and Germany fails to understand why the 
United States, which so actively supported the project during the 
Conference, has withheld its formal sanction. The German post- 
offices began last Wednesday accepting wireless telegrams for 
transmission from the coast to ships anywhere in the world. 


An interesting collection of telegraph instruments 
associated with the early days of railways has just been contributed 
by the telegraph superintendent to the museum department of 
the Midland Railway Institute at Derby. It includes specimens 
of the following instrumerts:—Brittan’s bell instrument (partly 
clock-working), Brittan’s indicating bell instrument (partly clock- 
working), old form of bell instrument (partly clock-working), 
Wheatstone’s A BC instrument, old form of bell instrument, 
Breguet’s telegraph instrument (as originally used on French rail- 
ways), old form of single-needle instrument, original block instru- 
ment, alphabet engraved for use as a telegraph instrument ; 
Cooke’s telegraph instrument (as first used on English railways), 
telegraph instrument used by Electric Telegraph Company (later 
type), and an instrument for operating bells on railway lines. 


Tue “all big gun” battleship, the South Carolina, just 
launched, has a length between perpendiculars of 450ft., a breadth 
of 80ft., and her mean draught will be 24ft. 6in. Her normal dis- 
placement will be 16,000 tons and full load displacement 17,000. 
The vessel’s reciprocating engines will have 17,000 horse-power, 
and are expected to develop a speed of 18§ knots. The main 
battery will consist of eight 12in. breech-loading rifles, mounted in 
four turrets, and so arranged that each gun can fire two shots a 
minute. ‘These guns will be able to fire on either broadside, and 
will permit sixteen 350 lb. projectiles to be discharged every 
minute. She will also have a battery of about thirty 3in., and 
smaller guns to afford protection from torpedo boats and 
destroyers, and will carry an armament of submerged torpedo 
tubes. The water-line belt will extend practically up to the main 











ment of a part of the said undertaking. 
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INQUIRIES. 


ELECTRICAL WATER FINDER. 


| Sir,—Can any of your readers give me information regarding a water 
| finder in the form of a small electrical arrangement on a tripod? I have 
heard that such an apparatus exists, but have been unable to obtain any 
particulars regarding it. K. G, 
July 27th. 


MEYER’S EXPANSION GEAR. 
Sir,—I shall be obliged to any reader who will give me, approximately, 
| the date of the invention of Meyer’s valves, and the year in which they 


| were first used in this country. I mean the type with two cut-off plates 

| adjustable by a right and left-handed screw on the back of a ported slide 

| valve. D. B. 
July 29th. 
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The American Report and Warship Design. 


THE reports which we published in our recent 
issues made by Naval Constructor Robinson of the 
United States Navy, with comments thereon made 
by Admiral Evans of the Atlantic fleet, provide con- 
siderable food for thought by the number of points 
raised, their clearness and conciseness of statement, 
and their obvious sincerity. They also reflect a 
large-mindedness on the prt of the American Navy 
Board in seeking to obtain a plain unbiassed opinion 
on the present position of the fleet. It is a great 
| temptation to a public department when, as in this 
| case, the state of affairs under its immediate con- 
| trol is called into question, to appoint an investigator 
or committee of investigation who can be relied 
upon to prophesy smooth things. Not only, how- 
ever, does the Navy Department take steps to 
obtain unbiassed reports, but “ believing that the 
publication of these reports in their entirety would 
not be prejudicial to the best interests of the 
service,” orders them to be printed. Our own 
Admiralty might occasionally with advantage 
follow this excellent example. The reports are 
| divided into two sections, the first dealing with 
|the general character of the ships, and therefore 
| largely concerning questions of design, and it is to 
this part that we confine our comments. 

Of the ships referred to in the reports the flag 
ship Connecticut is the most recent, having been 
completed in 1906, and compares as regards dis- 





As secondary armament the Connecticut carries eight 
| Sin. and twelve 7in. against the King Edward’s 
| four 9.2in. and ten Gin. The Maine is somewhat 
| less in displacement than our Majestic, carries four 
| 12in. and sixteen 6in., against four 12in. and twelve 
|6in. The Alabama and Illinois are still less in dis- 
| placement, and carry four 13in. and fourteen 6in. 
| One of the most suggestive sections of these reports 


9 | relates to freeboard and height of gun positions, and 


| the conclusion reached is that in all the ships of 
Admiral Evans’ fleet the intermediate battery guns 
|are too low for efficiency, and, in fact, they could 
| not be fought at the moderate speed of 10 knots in 
|anything worse than moderate weather. This 
|admission should go a long way towards silencing 
| those critics who are never tired of complaining that 
| British vessels are undergunned in comparison with 
| contemporaneous foreign vessels. The truth is that 
|in this most important part of warship design the 
| position of the naval architect is not enviable. 
|On the one hand, he has the naval officer afloat 
| who’ asks for more and larger guns, a request 
which is handed on to him by the Board of 
Admiralty, who at the same time require the dis- 
placement, and therefore cost, to be kept within a 
certain limit; and it may be necessary for him to 
smploy various expedients, all more or less unsatis- 
factory, in order to combine the two requirements. 
By lowering the level of the guns not only does 
the lowering their weight increase stability, and so 
allow the beam to be reduced, but it also allows the 
depth of the vessel to be reduced, so economising 
in weight of hull. Some such expedient appears to 
have been adopted in the American naval vessels 
referred to; and the result of insufficient freeboard 
and inability to use some of the guns in a seaway 








armament of four 12in. guns being the same in each. | 








is unhesitatingly condemned in Admiral Evans’ 
report. In our own Navy for some time past the 
mounting of guns, except some anti-torpedo weapons, 
in any position other than on the upper deck has 
been abandoned, and this feature obviates the pos- 
sibility of water finding its way inboard when 
working the guns, and also where they are mounted 
in turrets or gun houses with central ammunition 
hoists the difficulties due to wet and slippery decks 
are avoided. In spite of this, however, there has 
been a tendency in some of our recent cruisers to 
reduce the freeboard and the height of the guns 
from thé water-line, and in the light of Admiral 
Evans’ report it would be interesting to know the 
opinion of some of our experienced officers afloat 
on, say, the vertical position of the waist guns in 
the Duke of Edinburgh class. It would almost 
appear that in some of these ships too much has 
been asked, or what is practically the same thing, 
too much has been attempted on a given displace- 
ment. The importance of ample freeboard and 
height of guns, so that they can be worked effici- 
ently in a seaway with the vessel steaming at a fair 
rate of speed, is very great, and, in spite of the 
consequent disadvantage that the vessel with high 
freeboard offers a bigger target, we think the general 
opinion of naval officers will be that they would 
accept the additional chance of being hit rather 
than be limited in their power to reply to the 
enemy’s fire in unfavourable weather. 


From the question just discussed, which has so 
great a bearing on the design from the point of view 
of the ship as a fighting machine, we come to the 
subject of homogeneity, put first in the report, 
which has a direct bearing on the design from the 
point of view of the ship considered as a unit of 
the fleet. Admiral Evans is very emphatic on this 
aspect, and considers that homogeneity of tactical 
and steaming qualities should be assigned to units of 
four vessels asa minimum. This principle is abso- 
lutely sound, but the number is a matter for each 
individual navy to determine in the light of its own 
particular needs and responsibilities. Probably in 
our case it should be eight. The principle so aptly 
stated in the report involves considerations of coal 
capacity and economy and manceuvring qualities, 
and these in turn depend upon the design of the 
hull and propelling apparatus. The Alabama and 
Illinois are remarked upon unfavourably for their 
small coal capacity, and in view of the particulars 
given above it would appear that in these ships 
bunkers have been sacrificed to guns in order to 
keep down the displacement. The Maine appears 
to have been the lame duck of the fleet, due to 
boiler troubles, and her coal consumption is 
said to be excessive. Manceuvring qualities of 
individual ships are not commented upon, for 
the reason that few opportunities for tactical 
manceuvring presented themselves, but the im- 
portance of these qualities is emphasised. So far 


|as handiness is concerned, they will depend upon 
placement with our King Edward VII., the main | 


the length and form of hull, the efficiency of the 
steering arrangements, and to avery great extent 
on the type of propelling machinery. There were 
no turbine vessels in this fleet, but the question is 
referred to both by Constructor Robinson and 
Admiral Evans; the latter, while expressing the 
opinion that turbines must come soon, points out 
that tactical and manceuvring qualities must not be 
sacrificed. In our Navy we have yet to find out 
how these qualities in turbine vessels, acting to- 
gether, work out in practice, for although the 
manceuvring power of the Dreadnought has been 
officially described as satisfactory, it may be pointed 
out that satisfactory is a relative term; and, further. 
that a squadron of Dreadnoughts has not yet been 
exercised together. As Admiral Evans justly points 
out, manceuvring qualities need not only be con- 
sidered from the point of view of a single vessel, 
but also as a unit of a fleet. That something less 
than the manceuvring qualities obtained with reci- 
procating engines will have to be accepted with 
turbines is fairly evident. Station keeping and 
changes in the formation of a fleet require frequent 
changes of speed, and for the quick acceleration of 
the mass of the vessel what is required is large 
turning moment. If we have tworengines of the 
same power, A and B, of which B runs at double 
the speed of A, the twisting moment on the shaft of 
B will be only half that of A. Looked at from the 
propeller point of view, engine B will have a smaller 
propeller acting on a lesser column of water, and it is 
therefore evident that the acceleration of this column 
of water must be greater than in the correspond- 
ing case of engine A to produce the same change of 
momentum in the ship. The turbine engines fitted in 
the Dreadnought which run at a much higher speed 
than would reciprocating engines of the same power, 
cannot therefore be as effective in mancuvring 
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power. In fact, as far as this quality is concerned, 
the result would be the same if reciprocating engines 
of a destroyer type with several shafts had been 
fitted instead of turbines, and in the pre-turbine 
days the reduction in manceuvring power alone 
would have been suflicient to condemn any such 
proposal. 

Briefly, the general conclusion from the section 
of the reports under review is the necessity of 
weighing beforehand all the elements of the design. 
The warship problem is like a differential equation, 
which bas an infinite number of solutions, but there is 
always a particular solution corresponding to each 
particular case, and the best is obtained when the 
elements of armament, armour, coal capacity, speed, 
and tactical qualities are assigned their proper 
relative proportions with regard to the work to be 
done, and within the limits of the displacement 
available. 


Capital and Labour. 


“In shipbuilding I do not look for any material 
improvement for some considerable time, and the 
fact cannot be disguised that unemployment will 
become even more accentuated during the coming 
winter, as at present it is utterly impossible to 
secure orders for new ships even to cover expenses.” 
It was with these words that Sir Christopher 
Furness closed his speech as chairman of Messrs. 
Furness, Withy and Co., when presiding at the 
annual meeting of this company on Saturday last. 
What he says for shipbuilding many another great 
employer of labour would say for the industry with 
which he is intimately connected. We have quoted 
the concluding words of the speech; they are so 
suggestive that we have been tempted to analyse 
the speech itself. The trouble is well repaid. Sir 
Christopher draws attention to the conditions 
which have brought about, or have helped to bring 
about, the state of things which he deplores. In 
the clear, cold language of the man of business, he 
gives utterance to a number of thoughts which 
tioat vaguely through the mind of anyone who is 
troubled by the industrial outlook. 

Over-production, of course, is the one exciting 
cause of the bad outlook in the shipbuilding world. 
For a long time tonnage has been in excess of 
requirements, and during the most recent period 
of general prosperity vessels were only able to 
return a very moderate profit on the capital involved. 
But these are not the causes which arouse our 
deepest interest. It is by his thoughts on labour 
and the attitude of labour towards capital that Sir 
Christopher holds the attention. The serious unrest 
of labour in the shipyard has caused his company 
to incur a loss of no less than £17,266. Workmen, 
he points out, are too often misled as to the finan- 
cial stability of a concern by mere dividend declara- 
tions. They pay no regard to the existence or 
non-existence of reserve funds. But there are 
other agencies at work to make the workmen dis- 
contented. They see signs of luxury, betokened by 
an increase in the amenities of life, not always 
meagre in character, accruing to managers, manag- 
ing directors, and heads of concerns. These are 
often the mere rewards of special forms of superior 
ability or success ; but they lead the workman to 
suppose that his employers are fattening upon him. 
Amongst the other agencies which breed discontent, 
Sir Christopher mentions the growing difficulty of 
the workman to meet the always ascending 
standards of life in his class, the increasing 
jealousies between sections of workmen, and the 
envy of leaders, sub-leaders, and agents of work- 
men, entertained by bodies of their fellows. Last, 
but not least, he mentions the vigorous Socialist 
propaganda of the last few years. 

The shortsightedness of the workman in obeying 
the counsels of his union leaders and ignoring the 
economic facts which stare his employer in the face 
is well illustrated by what has taken place in this 
one shipyard. While the equipment is fully 
adequate for the expeditious and economical pro- 
duction of first-class work, the management becomes 
well nigh helpless when the strike spirit is abroad ; 
the effects of-that spirit being most felt when 
orders can only be obtained at the keenest com- 
petitive prices. The presence of this evil spirit 
has another effect which is not often remarked 
upon. A large part of the valuable time of the 
employer and the manager is spent in trying to lay 
it. From the immediate results of chronic friction 
upon labour, the speaker passes in the natural 
order of things to the effect of strikes and conflicts 
upon capital. He points out that now-a-days 
capitalists are made not merely the subjects of 
derision and contumely, but treated almost, 
if not actually, as people for whom the world 








has no longer any use. As a consequence 
a considerable section of small investors whose 
savings contribute so largely to industrial enter- 
prise are rendered anxious because of that 
which is already invested, and fearful of placing 
more in the same or similar quarters. In endea- 
vouring to explain the attitude which the artisan 
should adopt towards the capitalist, Sir Christopher 
puts the matter in language which we cannot 
improve upon. He says :—* The artisan of to-day 
is reaping the harvest sown by the enterprise of 
these who have gone before him, oblivious of the 
fact that should he devour that harvest in its 
entirety he will also consume the seed upon which 
our future national prosperity depends. Whatever 
wealth may be amassed by employers, it ought to 
be remembered that such men seldom squander 
their wealth; few, indeed, derive any personal 
pleasure from it. Their zest in life is maintained 
by re-using the capital they have gathered, putting 
it out against another harvest, and in that way 
enabling industry in many and varied forms to find 
profitable employment.” 

This is a speech delivered in the early part of the 
twentieth century by one who has had experience of 
the ways and ideals of men who have had all the 
advantages of our modern system of education. Yet 
the elementary lesson of the Belly and the Members 
would seem to have never been taught. What is | 
said so forcibly of the conditions prevailing in one | 
great field of enterprise might be said of nearly | 
every other department of industry. Nor, a0. | 
fortunately, has the Legislature been slow to foster | 
the idea that labour can exist without capital. | 
Most of the Acts which have recently been passed 
have tended to induce in the mind of the working | 
man a belief that his industry is being exploited for | 
the benefit of the idle rich. But yet he must and 
will find by bitter experience that legislation which 
tells upon the employer, which tends to increase the 
cost of production, must have its retro-active effect. | 
The Workmen’s Compensation Act is an instructive | 
example of this elementary truth. It was to} 
improve the condition of the working classes ; | 
statistics show that accidents have been more | 
frequent since it came into operation. It was to} 
confer a blessing upon the wounded soldiers of 
industry; the secretary of every friendly society | 
will depose to the fact that aman who has once had 
compensation finds it well nigh impossible to obtain 
employment, while thousands of men who have 
passed their prime find the factory gate closed 
against them for ever. The idea that legislation can 
be a cure for everything is one of those newer 
theories of ideal social order which—to quote Sir 
Christopher Furness once more—'are as the 
mirage of the desert, breeding hopelessness and 
despair in those who follow after them.’’ It is only 
by experience, and with the counsel of level-headed 
men, that the working classes will ever come to 
realise the truth of what Johnson meant when he | 
wrote :— 


How small of all that human hearts endure, 
That part which kings or laws can cause or cure. 
Still to ourselves in every place consign’d 

Our own felicity we make or find.” 
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most significant achievement has been in the 
marked improvement in the product.” No explana. 
tion is given of the reason why the removal of about 
four grains of water per foot of air should improyg 
the quality of the steel. Our contemporary, indeed 
appears to base its statements almost entirely on 5 
curious letter written by Mr. “ P. H. Dudley, of 
New York, the well-known inventor of the 
Dudley track-testing car, and expert on steel rai] 
design and rail specifications,” to Mr. Gayley on the 
23rd of June. We must not lose sight of the fact 
that the breakage of rails is attributed to the 
presence of phosphorus. Mr. Dudley claims that 
the dry-air rails are much better than the moist-air 
rails; but he gives no analyses, nor does he attempt 
to show that the chemical reactions are in any way 
affected. Not only this, but he has mixed up two 
different experiments in a very confusing way. The 
prominent effect of the dry blast is, he tells us, to 
improve the skin of the ingot; but it appears that 
the dry air steel was cast in a new type of mould. 
Here we must let Mr. Dudley speak for himself :— 
“A typical ingot 53in. long cast in a new type of 
mould 65in. high, 17}in. by 18tin. on the bottom 
and 16tin. by 174in. on the top was cut longitudi- 
nally in half without a trace of blow-holes on the 
sides except at the extreme top, which confirmed 
the previous opinion of the solidity of the steel. 
The few central blow-holes had clean, unoxidised 
surfaces slightly striated, and seemed to be the 
centre of a limited segregation. Another ingot cast 
in the old style moulds, 184in. by 19in. on the 
bottom and 17in. by 174in. on top, was cut in 
longitudinal halves, and had many blow-holes and 
cavities near thetop. Thiswas the type of mould in 
use for many years, and the ingot cracked exten- 
sively in the three-high blooming train, particularly 
near the butt end. The dry blast produced an ingot 
in the old mould which withstood the rapid three- 
high blooming about twice as well as the ordinary 
blast as measured by the reduction in second quality 
rails.” 

All this is extremely vague. Steel ingots which 
are liable to fall to pieces in the blooming mill 
remind us of the old-time puddle balls which broke 
up under the shingling helve, and of the Welsh 
rails which, being made from box piles, were not 
unlikely to break if they were thrown out of a 
wagon. Three thin slabs of good iron formed a 
trough which was filled up with poor puddle 
bar. Another slab was laid on top, the whole bound 
together with a couple of hoop strips, and charged 
into the furnace. When hot it was passed at a 
very high speed, and with a very light draught, 
through the rolls in such a way that the edges of 
the slabs were welded together, and held the con- 
tents from flying about the mill; and so a rail was 
made which had a good skin, and nothing else good 
about it. It is, we are glad to say, many many 
years since such rails were made in this country. 
Mr. Dudley tells Mr. Gayley that “I am just as 


| enthusiastic to secure sound ingots as I was when 
| you visited me in 1894 at Scranton,” and he pre- 
|ludes this by saying “The blooming of the ingots 
| should be slowand gentle until the skin is toughened, 


| and from general observations the slow running two- 


| high trains with light passes at first are best. 

| control of low or high silicon irons is enlarged. 
|is stated that sixty consecutive heats were blown 
| with direct metal with silicon about 0.60 per cent. 


Dry Air in the Bessemer Converter. 


OUR readers will probably remember that the 
terrible slaughter which takes place annually on 
United States railways has been in great part | 
attributed to the bad quality of the Bessemer steel | 
rails used; and an outcry has been raised in favour | 
of open-hearth steel rails. The failures of the | 
Bessemer rail are said to be due to the exhaustion of | 
non-phosphatic ores, and the presence of much 
phosphorus in the rails, which are, as a result, cold 
short. It need hardly be said that desperate 
attempts are being made by the owners of Bessemer 
plant to rehabilitate the reputation of the product 
of the converter. The Iron Age of July 2nd con- 
tains a remarkable article which, read with know- 
ledge, throws a flood of light on the methods of the 
rail maker on the other side of the water. 

We have long since explained and criticised the 
dry-blast system introduced by Mr. James Gayley. 
He, it will be remembered, chills the air as it is 
delivered to the blowing tubs of the blast engines, 
and thereby compels the deposit of its suspended 
moisture. An increase in output from the blast 
furnace is said to result. The system has, however, 
by no means secured the universal adoption 
which, on the merits claimed for it, it ought to have 
received. The Illinois Steel Company resolved, 
however, to try dry air in the Bessemer converter. 
The Iron Age, in the article to which we refer, tells 
us that “very encouraging results have been 
obtained in the direction of increased scrap carrying 








capacity and other items bearing upon cost, but the 


The 
It 


last week.”’ 

We have already quoted Mr. Dudley on the 
quality of two ingots. Here is his account of a 
further experiment: — “ Thirty-five sets, 240 in 
number, of the new style moulds were ready for 


| service on the 19th and 20th inst., and were used 
| for 2500 tons of Lake Shoreand Michigan Southern 


and Michigan Central 100 lb. rails. The dry blast 
was used in the Bessemer converter, the metal 
recarbonised and held in the intermediate ladle 
three minutes, then turned into the teeming ladle 
and poured with a l4in. nozzle. The ingots were 
in the soaking pits about two hours, and bloomed 
in the three-high rapid blooming train; and after 
the first pass the ingot was turned by a manipulator 
on the back side of thetrain. The rails had a good 
colour, were tough and free from seams in the head 
or base. The oldest employés in the mill said these 
were the finest 100 lb. rails they ever saw made 
here. In one lot of 1238 bars on one side of the 
mill my inspectors found only fourteen for rejec- 
tion.” This passage leads us to the inference that 
rails with seams in the heads are familiar objects 
in the United States rolling mills. 

We believe that steel makers in this country will 
fail to find in what Mr. Dudley has written a 
warrant for the statement made by the Iron Age 
that “it is evident from the results obtained at 
South Chicago that the application of the Gayley 
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dry air blast places the Bessemer converter at 
least on a parity with the open hearth furnace 
as to quality and reliability of product. There has 
been a disposition in the steel trade to sound ‘the 
death knell of the Bessemer process.’ The results 
of the application of the Gayley dry blast to the 
converter will thoroughly re-establish the Bessemer 
process in the full occupation of the field which 
the supply of suitable ores entitles it to.” No 
one has ever doubted that the Bessemer process 
can produce splendid rails of the highest quality 
if only the proper ore is forthcoming. But the 
dry air blast has not been used to make the millions 
of tons of Bessemer rails which have done, and are 
doing, good service all over the world. The point 
at issue, it appears to us, is the power of the dry 
blast to enable the Bessemer converter to turn out 
a good rail steel from phosphatic ores. That, we 
understand, is what is claimed for it by our con- 
temporary, who, we must repeat, advances no 
explanation of the reason why it should do this 
desirable thing. So far as we can see, the improve- 
ment recorded was due to more careful manipu- 
lation, better ingot moulds, and less “ hust- 
ling’ throughout, than to any special influence 
exerted by drying the blast. As the matter stands, 
however, further explanations and _ additional 
information must be forthcoming before any definite 
judgment can be formed. 


The Labour Crisis in France. 


EVENTS in France during the past few weeks 
have precipitated a struggle between employers and 
the men’s unions which is likely to decide once and 
for all whether the wire pullers behind the men 
are to secure absolute control over the conditions 
under which labour is remunerated. Of late the 
number of strikes in France has probably been as 
large as in any other country, the most important 
being those in the mechanical and electrical engi- 
neering trades; but finding themselves unable to 
hold out long enough to compel employers to come 
to terms, the men have grouped themselves into 
unions which are all amalgamated to a central 
body known as the Conféderation Générale du 
Travail. Since the Confederation started upon its 
campaign there has been no rest for employers. 
Whenever there is the slightest tension between 
employers and their men the Confederation steps in 
to aggravate matters. It has put Paris in darkness 
by calling out all the men from the electrical 
generating stations. It started a civil war by 
preparing the way for a sanguinary conflict between 
the navvies at Draveil and the police. Work upon 
the Metropolitan Railway in the French capital is 
being constantly suspended at the order of the 
Confederation, much to the annoyance of the 
public, who find the streets blocked up by scaffold- 
ing and unsightly hoardings that ought to have disap- 
peared many months ago. Some of the Metropolitan 
works have been put a year behindhand by the 
action of the Conféderation Générale du Travail. 
At present the Confederation is the great power in 
France; and even the Government has been afraid 
to take action against the illegal excesses of a 
body which seems to be omnipotent. The 
most serious factor in the situation is the change 
which has of late taken place in the policy of 
the Confederation. So long as employers were 
confronted by a general strike it mattered little, as 
the men had not sufficient funds behind them to 
stand out for any length of time, and the trouble 
was almost invariably settled by slight concessions 
on either side. 

Seeing the hopelessness of general strikes, the 
Confederation has initiated a policy of partial strikes, 
or strikes by rotation, whereby a certain proportion 
of men have to work and provide funds‘to maintain 
those who are out on strike. At present those who 
are the most seriously affected are the builders and 
contractors for public works. In these branches 
the contractor has always to execute his contract 
within a specified time. The agents of the Confed- 
eration pay a visit to the contractor and present 
him a document which virtually places the whole 
of the work under the control of this body. In 
addition to an advance in wages the hours of labour 
have to be restricted, for it is an article of faith 
with the Confederation that as there is not enough 
work to go all round, it must be spread out as much 
as possible to reduce the ranks of the unemployed. 
It logically follows that for the same reason the 
men are not allowed to do more than a certain 
amount of work. Contracts with the Paris 
Municipal Council usually contain clauses fixing 
the rate of wages as well as the minimum amount 
of work the men have to do for this wage. The 
document which the Confederation is trying to 





compel employers to sign does away with these 
clauses, and to make sure that the men will not do 
too much work it insists that only those foremen 
whom it approves may be appointed. In a word, 
the foreman is to be the pre-representative of the 
men and not of the employer. In cases where con- 
tractors are nearly at the end of their undertakings, 
and would be seriously prejudiced if work were 
stopped, the document is sometimes signed, and 
the agents then go to other contractors who may 
refuse to sign, and the men are promptly called out. 
They are, however, always careful to leave enough 
men in employment to maintain those who are 
ordered out on strike. 

The immediate result of this interference of the 
Conféderation Générale du Travail has been to 
reduce to an absurd extent the amount of work 
done by each man. The Confederation admits that 
its object is to reduce the capacity of each man by 
25 per cent., so as to diminish the ranks of the 
unemployed by this amount. An independent 
inquiry carried out by an official from the Prefecture 
of the Seine shows that the diminution in the 
amount of work done by each man on the Metro- 
politan is 50 per cent., while the contractors them- 
selves affirm most emphatically that it is as much 
as 75 per cent. It now takes four men to accom- 
plish work that was formerly done byone man. The 
President of the Employers’ Federation asserts that 
when thirty men are engaged in a Metropolitan 
cutting, twenty are lying down, while the other ten 
make as little noise as possible so as not to disturb 
the slumbers of their companions. Finding it 
difficult to struggle against the influence of the 
Conféderation Générale du Travail, the employers 
at first made concessions, but when each con- 
cession was followed up by further demands, the 
employers saw that they had no alternative but to 
resist. They are now beginning to fight the Con- 
federation with its own tactics. They have consti- 
tuted a Federation, and have commenced a system 
of partial lock-out in retaliation of the partial strike. 
In the building trades those men who accept the 
employers’ terms are offered special advantages in 
the way of pension funds and the like, while those 
who do not furnish sufficient work are “locked 
out’ in batches every week. Unfortunately, the 
experiment is not always successful, for while a 
very large proportion of hands prefer steady work 
with the advantages offered, they are yet subjected 
to such tyranny from the agents of the Confedera- 
tion that quite a number of them have been obliged 
to give in. The contractors for public works find 
the situation so hopeless that they have just issued 
an ultimatum to the men offering them an advance 
in wages during the period of the contracts under 
execution, but in exchange the men have to forego 
all the claims made on their behalf by the Con- 
féderation Générale du Travail. If this offer is not 
accepted the contractors will apply to the Municipal 
Council for annulment of their contracts. 

The agitation of the Confederation renders enter- 
prise of all kinds impossible. By endeavouring to 
make the men masters of their employers labour 
has lapsed into such a state of anarchy that public 
and private undertakings are at a_ standstill. 
Instead of reducing the ranks of the unemployed, 
the number of men out of work is increasing in 
alarming proportions, because there is less and less 
work for them to do. Employers are now resorting 
to extreme measures with the conviction that they 
have the entire sympathy of the public. The 
canceling of the contracts for the Paris Metropolitan 
works will be the signal for the wholesale rejection 
of the Confederation’s impossible claims. What 
the future will bring forth may be judged from the 
strike of pilots and engineers on the Seine steam- 
boats. They left work on the day previous to the 
national holidays, whereby the company lost a con- 
siderable amount of money from the conveyance of 
the holiday crowds. Every offer of mediation has 
been rejected by the company, which refuses to 
make the slightest concession to the men, and has 
even offered to sell the boats to the Municipal 
Council if it will take over the service. The 
Council has refused the offer, and the company 
announces thatif the men do not return to work 
shortly it will wind up the affair. Still another 
significant incident is happening in the Loire, where 
there is a dispute between the colliers and the 
mineowners over a question of wages. The Con- 
féderation Générale du Travail sent its agents in the 
Loire to organise a strike. The Federation of 
Miners refused to have anything to do with them, 
and organised a vote amongst the miners as to 
whether the conditions of the owners should be 
accepted or not. The majority was in favour of 
the compromise, and the threatened strike has been 





averted. There is, indeed, plenty of evidence to 









show that the violent and subversive methods of 
the Conféderation Générale du Travail have 
awakened widespread dissatisfaction, even among 
a large section of the workmen, and although a 
good deal of trouble may be experienced in the 
early future, there seems to be every probability of 
the influence of the Confederation being consider- 
ably curtailed. 








THE MINING EXHIBITION. 
No. II.* 


On our arrival at the Exhibition the other day one of 
the amiable officials announced that there had been a 
birth in the building, and we were hustled off to the stand 
of Whitehead, Morris and Co., where alongside cf a 
volume of the MeNeill Code was a little, long, thin book 
of the same colour, which we assumed to be a baby code, 
but it proved to be a new edition of the “ Report Book 
for Mining Engineers,” by A. G. Charleton, which had 
just appeared. Many mining men will gladly welcome 
this little volume, upon which we comment elsewhere. 

At the close of our last notice we entered into the 
domain of fans. In these indispensable accessories to 
successful mining operations there are two features which 
stand out prominently in the exhibits shown on this occa- 
sion; the one points to the pronounced and growing ten- 
dency towards simplicity in construction, the other to the 
distinct preference shown for the lighter quick-running 
fan. How times change; it is not so long ago that at 
most mines such fans were regarded with anything but 
respect; the massive large fan with a complexity of blades 
being alone regarded as reliable. Now at this up- 
to-date Exhibition of mining appliances not a single 
representative of the big massive fan is to be 
seen. Then as to the simplification of the design. Of 
course, it is scarcely possible to judge by merely seeing 
fans at an exhibition; but from what we can see there— 
and, as a matter of fact, we have seen at work on a 
colliery, but not tested, one of the fans to which we are 
going to refer now—this fan simply consists of a ring of 
shallow blades, or scoops, which are curved forward in 
the direction of rotation, set round the rim of a circular 
plate, and held in position by an angle iron ring at the 
other end, which, in its turn, is tied by half a dozen rods 
to the hub. It somewhat recalls the Mortier fan, but it 
is even simpler—we refer to the “ Sirocco” fan exhibited 
by Davidson and Co., Limited, of Belfast. One of these 
shown in operation under working conditions is connected 
on the suction side to a drift designed to give an artificial 
resistance to the free flow of the air in representation of 
the friction set up by the airways in a mine. The fan has 
a capacity of 26,000 cubic feet per minute against a 3in. 
water gauge when running at 420 revolutions per minute, 
and is direct coupled to a 20 horse-power Mather and 
Platt direct-current motor running off a 220-volt circuit. 
It certainly works very well; moreover, there is very little 
to get out of order; good long bearings are used, with 
easily removable and renewable bushings, and the fan 
itself is easily lifted out and replaced. A little “ Sirocco” 
fan, 5in. in diameter, set as a blowing instead of a suction 
fan, impelled by a #, horse-power motor, was blowing 
away vigorously, much to the delight of some of the 
young men at the Exhibition, who bent towards the 
issuing refreshing current apparently to cool their heated 
brows. 

The Capell Fan Company, of Newcastle-on-Tyne, has 
a small stand on which are exposed objects of interest 
relating to the famous Capell fan, a fan which is always 
undergoing interesting modification, at the instigation of 
the earnest and indefatigable inventor. The 1906 patent 
departed from the old type by having additional blades 
arranged in a different order, and very good results are 
claimed for it. 

Messrs. Andrew Barclay, Sons and Co., Limited, of 
Kilmarnock, on their “ white” stand show their compact 
“drum pattern” fan at work, with casing and chimney 
complete. This fan consists of some dozen stepped blades 
arranged radially between twocheeks. One cheek is open 
at the centre, and the active part of the blades does not 
extend into this opening, but alternate blades, in diminish- 
ing depth, are continued to the centre, and contribute to 
the stiffening of the fan. The fan is constructed of steel 
work throughout, being riveted and built like boiler work, 
with all holes drilled. The fans are made from 5ft. to 
20ft. in diameter, and to give from 20,000 to 400,000 
cubic feet of air per minute. The fan shown is 5ft. 
diameter, 2ft. wide; the bearings—of the ring lubricat- 
ing type so well known in connection with dynamos 
and electric motors—are stayed to the casing and 
directly supported on pillars extending to the base 
of the casing, so that the fan is quite self-contained. 
They also show the latest types of Oddie-Barclay mine 
pumps, electrically driven. Various other firms also show 
electrically driven pumps. Messrs. Ernest Scott and 
Mountain, for instance, amongst a good display of their 
well-known pumps and other electrically driven appli- 
ances, have a strange looking monster consisting of a 
massive drum made of horizontally disposed thick rings 
bolted together supporting on vertical arms another bulky 
looking drum from the top of which more arms rise and 
unite above in a single pipe. The drums are connected by 
a piece of shafting. This is, however, nothing but an 
electrically driven centrifugal sinking pump; the lower 
vessel contains the pump chambers, the upper the motor, 
which is surrounded by a jacket through which the water 
passes on its way up from the lower arms, which are 
hollow, by way of the upper hollow arms to 
the rising main. The water follows a straight course 
all the way, and serves to cool the motor. 

Gillespie and Co. show the “Cameron” pump. 
Gwynnes, Limited, have a characteristic little show 
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of their “ Invincible” pumps which attracts much | 
attention, whilst Haniel and Lueg have a delightful | 
model of a large size mine pump driven electri- 

cally. They also show a very complete model of 

the plant and method of shaft sinking by the Poetsch 

freezing method. A. C. Potter and Co. have on show 

parts of pumps they use in connection with their im- 

portant work. Robert Warner and Co. have an extensive 

display of pumps, including one treble ram colliery pump 

with gun-metal rams, gun-metal valves, and gun-metal 

seats suitable for a lift of 400ft., and with a pump capacity | 
of 4500 gallons per hour at 40 revolutions of the pump 

crank per minute; one Tin. belt driven centrifugal pump, 

capacity 750 gallons per minute for heads up to 30ft. and 

60ft.; one compound steam pump, with high-pressure 

steam cylinder 4in. diameter, capacity 3250 gallons per 

hour, suitable for lifts up to 300ft., and working with steam 

pressures up to 140]b. to the square inch; and one Sin. 

steam cylinder by 4in. diameter pump by 6in. stroke new 

pattern direct double-acting steam pump, with gun-metal 

valves and valve seats, fitted with large air vessel capable 

of delivering 2600 gallons per hour. A variety of other 

pumps, including a 4in. diameter by 6in. stroke horizontal 

direct-acting belt driven pump, with gun-metal valves and 

valve seatings, gun-metal bearings and steel countershaft; 

capacity 2000 gallons per hour, suitable for lifts up to 

150ft.; and a set of hand power boring tools, suitable for 

boring 100ft. 

Lee Howl and Co., Limited, Tipton, are showing three 
of the latest types under steam. Their “Tipton” and 
triplex pumps are too well known to need a detailed 
description, but in the “ Oddesse” duplex the usual 
duplex levers, rock shafts and joint pins, and all outside 
gear have been replaced by rods firmly connected to 
the piston-rods, and partaking of the same motion, carry- 
ing within the steam chest slide blocks having an inclined 
slot which imparts motion to the valves. The “ cut off” 
is adjustable by handles at the sides of the steam chest, 
and can be set for any portion of the stroke admissible 
by the volume of water and the “head” against which 
the pump is working. 


A. C. Potter and Co., in addition to their pump parts, | 


show four direct-acting steam engines for working in 
connection with deep well pumps, and a great diversity 
of cores from holes up to 28in. in diameter, and of rocks 
of very varying degrees of hardness, as well as concrete 
cores taken in connection with their dock extension work. 
One core is particularly striking, consisting as it does of 
brickwork as well. With the various illustrations it is 
quite an interesting display. 

Turning to boring machines on a smaller scale, the 
exhibit of George Burnside, of Durham, has a special 
interest, as it includes an improved safety boring apparatus 
that is intended to prevent adventitious flooding of a mine 
from water accumulated in old workings. With this 
apparatus—see Fig. 11—the first operation is to bore an 


ticular machine is quite the best, and we would not 
probably go far wrong in accepting the machines 
exhibited as the best each for special purposes and each 
type adapted to suit the idiosyncrasies of the workmen. 
For this is an important factor to be reckoned with. Give 
the man the pattern of drill that he understands and 
likes, and the results will be better than when he is 
working with a machine the character and mode of work- 
ing of which are mysteries to him. And it is sufficient to 
say that many old well-tried and excellent friends are dis- 





Fig. 12—-WARREN AND TREGONING DRILL CHUCK 


played in all the fine finish and war paint to tempt the 
purchaser. Amongst these are:—The Holman, the 
Hardy, the Ingersoll, bearing the names of the manufac- 
turing firms, the Siskol, and the “ Little Hercules,” made 
by the International Channelling Machine Company and 
the Tuckingmill Foundry Company respectively. 
Hathorn and Co. show the Warren and Tregoning 
patent drill chuck attached to their drill—see Fig. 12. 
The head of the piston-rod is bored out, and into the 
circular socket so formed are inserted two heavy semi- 
circular wedges, larger ends inwards; the wedges are 
recessed to take a drill-rod, and the first forward stroke 
throws the wedges forward; they jam against the drill 


Fig. 1—BURNSIDE SAFETY BORING APPARATUS 


ordinary hole a little over 2in. diameter to the depth of 
4ft. into the coal, after which to a depth of 3ft. 6in. into 
the coal the hole is enlarged to 4in. diameter. A tube A, 
two iron wedges B, B,, with two supporting plates, 
are inserted into the drill hole; the wedges and the plates 
being made to fit round the tube. The two iron 
wedges are inserted with the larger ends inwards and the 
outer emds attached to a crosshead flange D by two bolts 
E. By-screwing up a nut F the two wedges B, B, are 
drawn outwards between the two supporting plates, and 
as a result the supporting plates are locked by the sides 
of the drill hole ; by continuing to screw up the nuts F the 
tube A becomes gas and water-tight, through the inter- 
position of an india-rubber washer. A downward branch 
H, fitted with a gun-metal tap I, serves for the escape of 
the débris from the boring tool. The boring rods are 
inserted inside the tube to reach the inner end of a piston- 
rod K, which works through a stuffing-box L, and is 
screwed on to the outer end of the tube. The feed screw 
M is attached to the outer end of the piston-rod K by 
means of the coupling N. The feed screw M is worked 
through the feed nut O; this is secured to the upright 
stand P, which in its turn is attached to the roof and 
floor of the seam by means of the tightening screw Q. 
The handle R is operated upon by manual or other 
power, and the boring tool, the boring rods, and 
the piston-rod K are propelled by the feed screw M. 
The boring rods are formed twisted fashion in the 
form of creepers to bring the débris out of the hole ot 
downward branch, where it falls through the tap. If a 
bore-hole is holed or penetrated while the apparatus is in 
motion, the gas and water is shut off, and all is safe after 
the piston-rod has been propelled its full length through 
the stuffing-box. The stuffing-box is then disconnected 
from the tube, and another length of boring tube inserted, 
after which the stuffing-box is again put in its place. 
And should gas or water be encountered a gauge indicates 
their presence, and they can be shut off by the special 
tap S, and ultimately drawn off at tap I. 

3ut of that useful and interesting little machine, the 
rock drill with air or steam or mechanically operated 
valves, there are numerous examples, and each maker 
knows perfectly well, and he ought to know! that his par- 


with a grip that is increased or maintained throughout 
the working, but a light blow with a hammer on the 
wedges drives them back and instantly releases the drill. 
Of electrically-driven drills quite a number are shown, 
but there is a considerable amount of reticence concern- 
ing their performance. It is evident, however, that many 
firms are giving the matter their attention. A good many 
are rotary but some percussive. In the Locke electric 
stoping drill shown by the Wilfley Mining Machinery 
Company a three-phase one horse-power motor is used in 
-overcoming the resistance of a powerful spring, which in 
the end is released and delivers the blow. But quite the 
feature in the drill line is the display of hammer drills of 
the pneumatic tool pattern; they are delightful little 
machines, exhibiting exquisite workmanship, and from a 
mere inspection we would say that each one was a perfect 
machine, and it is only what the other fellow says of 
the behaviour of the other fellow’s machine when 
put to work that seems to indicate that these machines, 
good as they certainly are, are probably not all 
equally suited for work in rocks offering all kinds 
of strange and varied resistances to the penetration 
of the drill. There is, however, one feature that does not 
strike one as agreeable—that is, the quivering impulse it 
conveys to the operator; this can be overcome by 
mounting such a drill in a cradle on a stand—as, in fact, 
was done at the stand of the International Channelling 
Machine Company, where the “ Siskol” hammer drill 
was at work. The Hardy “ Simplex” and the * Express” 
special percussion drilling machines exhibited by Clarke, 
Steavenson and Co. are small one-man drills, but with 
valves of the ordinary rock drill type, the former a slide 
valve, the latter a rocking valve. The Flottmann hammer 
drill, shown by the Flottmann Engineering Company, 
Limited, of Cardiff, has a ball valve for the regulation 
of the admission of the compressed air, Fig. 13. The 
cylinder a contains two bores, one large one for the 
piston m and a smaller one for the valve mechanism. 
Both bores are connected in such a manner that com- 
pressed air entering at / can reach the front or rear end 
of the larger cylinder by passing through the two lateral 
port channels / and /'. This alternative influx actuates 
the valve ball f which lies in the guide-bushing c. The 





latter is pressed into the smaller bore of the cylinder and 
held there by means of the stopper e. The channels » 
and m! are the outflow Hc, ag the exhausted air 
The design of the guide-bushing is simple ; the cylindrica] 
bore, which contains in its whole extent at g and gi 
inflow channels for the pressure-medium entering at }; 
tapers at both sides, so that the movement of the ball js 
thereby limited. In addition to this, the lying of the bal] 
first on the left-hand and then again on the right-hand 
tapered part of the guide-bushing causes an alternating 
interruption between / on the one hand and / and /' on 
the other. The operation of this new design is ag 
follows :—Supposing the piston n to be situated, as shown 
in Fig. 13, at its extreme position to the right, and the 
ball f closes the channel J whilst /' is opened, the 
pressure can then pass from & through g into the right. 
hand side of the guide-bushing c, and from there through 
U into the large cylinder behind the piston , and throw 
the latter forward. As the inflowing air is exposed by 
the continued motion of the piston to a certain amount 
of resistance, this reacts on the ball and presses it against 




















Fig. 13—BALL VALVE 


the left-hand tapering part of the bushing, by which 
means the closing of the channel / is effected. When the 
piston has progressed far enough to set free the out- 
flowing air at m and to close m! the reversing action is 
effected. The pressure entering from the right now 
having no resistance to encounter, but being able to flow 
off freely, the pressure exerted on the ball to the left also 
ceases. The inflowing air pressure can get in front of the 
piston m through g'l. By the resistance offered to the 
pressute, which again acts on the ball, the latter presses 
against the taper of the guide sleeve and thereby closes 
the passage I’. In consequence of the inertia the piston 
completes its stroke and is then thrown back. The air 
behind it escapes into the open air through port m. As 
soon as the piston on its return motion has opened m! 
and closed m, the air will escape, release the pressure on 
the ball to the right, and allow air to enter into the 
passage g/', and so on. 

The Ingersoll-Rand Company uses a spool-shaped valve 
in its pneumatic implement, situated in the handle 
head; it also shows, amongst other things, the Temple 
Ingeroll electric air drills, which comprise a motor and 
pulsator, the latter being connected by short lengths of 
hose to the drill, which has no valves, the flow of air and 
the number of blows delivered being controlled by the 
speed of the pulsator. The whole plant is quite compact. 





THE HAMBURG TELEPHONE EXCHANGE. 


DURING the last few years several mammoth telephone 
exchanges have been built in Germany. The exchange at 
Leipzig has an uitimate capacity for 20,000 subscribers, and 
was initially equipped for over 14,000 subscribers. In Berlin 
several exchanges with capacities of 20,000 to 25,000 
subscribers have been completed. As all these exchanges 
are, however, arranged on the ordinary common battery 
multiple switchboard system they are not calculated to 
excite such keen interest among telephone engineers all over 
the world as the exchange which is at present being built at 
Hamburg. This exchange is so entirely different from, and 
so much larger than, everything that has previously been 
constructed in this line, that criticism was to be expected. 
Conclusive proofs of the advantage of such large exchanges 
will probably not be available until the new Hamburg 
exchange, which is to be completed next year, has been 
thoroughly tried. This exchange is divided into three 
distinct sections—the call-distributing section, the answering 
section, and the connecting section. The connecting section 
is divided up into four groups of multiple switchboard 
sections, each group containing the multiple jacks belonging 
to 20,000 of the 80,000 subscribers. At the call-distributing 
section all incoming calls are immediately passed on to only 
such answering operators as are unoccupied, so that no 
congestion at any particular operator’s position is possible. 
The answering operators among whom the calls are thus 
evenly distributed, on receiving the number wanted by the 
calling subscriber, transfer the calling subscriber to an 
unoccupied operator at the proper groupof connecting multiple 
switchboards, who then completes the connection. Although 
the arrangement of thisexchange appearsat first sight to be more 
complicated than the ordinary multiple switchboard, it is 
claimed that, on account of the methods, signalling between 
the various operators, and above all on account of the calls 
being immediately passed on to unoccupied operators only; 
and the work of making the connections being thus equally 
distributed, the telephonic service given will be better than 
if several ordinary multiple switchboard offices were 
installed. 








Ficutine frazil ice has been carried on in some 
Canadian water-power plants so successfully as to keep the wheels 
running all the winter by employing heating apparatus, and bya con 
struction which excludes the cold winter air from all parts of the 
plant. Frazil will not adhere to metal unless the latter is below 
freezing temperature, and heating devices have been arranged 
to warm the racks and controlling gates, the parts most fre- 
quently clogged, and thus keep them free. The last winter was 
the first in which the plant of the Ottawa Electric Railway 
Company made use of heat in fighting frazil, with the result 
that this was the first winter in which the company had not had 
to chop ice out of the wheels by hand. 
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VISITS OF THE INSTITUTION OF MECHANICAL | 
ENGINEERS. 


Ix another column we commence a report on the pro- | 
ceedings of the Institution of Mechanical Engineers at | 
its summer meeting at Bristol, which has been held 
this week. In connection with this meeting a number 
of visits was paid to various works, and, in accordance 
with our usual custom, we propose to refer shortly to | 
those of the works which possess the greatest interest for 
engineers. In the present issue we refer to three works, 
these being those of the Bristol Wagon and Carriage 
Works, Limited, the Atlas Locomotive Works of Peckett 
and Sons, and the Netham works of John Lysaght, 
Limited. 

The Bristol Wagon and Carriage Works, Limited, pro- 
vide employment for about 1000 hands, and cover an | 
area of some 12 acres, most of which is undercover. The | 
company produces anything in the nature of a convey- | 
ance, whether for road or rail, and whether propelled by 
hand, horse, or motive power. The original business is 
of old standing, and was that of a wheelwright. In 1866 
it was acquired by the late Mr. Albert Fry, who converted 
it into a limited liability company. The works have since 
that time been largely increased and modernised. In the 
extensive timber yard and drying sheds large stocks of 
timber said to represent the consumption of three years’ 
working, and an outlay of between £60,000 and £70,000, 
are to be seen. The question of thoroughly seasoning 
wood which is to be used for the purposes of carriage 
building is exceedingly important, and it receives a large 
amount of attention at these works, and, indeed, the 
whole establishment may be said to be exceedingly weli 
arranged and managed, especially as it has grown 
gradually, and not been designed and carried out as a 
whole at one time. A leading feature is certainly the 
smith’s shop, which contains nearly 100 fires. Here all 
the wrought iron work required in the construction of the 
wagons and coaches, is manufactured, and there is the 
necessary complement of steam hammers. The com- 
pany has two foundries, one for iron and one for brass. 
The saw mill is claimed to be one of the best equipped in 
this country. It contains a most varied assortment of 
wood working tools, including. saws of all descriptions, 
planing, moulding, shaping, boring, drilling, dovetailing, 
mortising, and tenoning machines, as well as lathes, and 





THE MACHINE SHOP LOOKING EAST 











other tools designed for special purposes. Each piece of 
wood as it leaves this shop requires practically nothing to 
be done to it saving to be fitted into its proper place in 
the vehicle under construction. The frame construction 
department is large and roomy, and is provided with two 
overhead travelling cranes and an equipment of hydraulic 
and pneumatic tools. We understand that the only things 
connected with wagon and carriage building which are 
not actually made on the site are springs and special 
fittings. As showing that other articles than those which 
may be considered standard are readily produced, it may 


| be said that during the Boer War an inquiry was received 
| from the War-oftice for a particular and very unusual 


kind of vehicle. A sample was, however, built and ready 
for inspection in less than twenty-four hours. The elec- 
tricity used in the works is produced in a power-house in 
which there are generators driven by steam engines. 

The Atlas Locomotive Works of Messrs. Peckett and 
Sons are at St. George, Bristol. The output of these 
well appointed works is confined to locomotives for 
branch lines, for shunting and hauling operations at 
engineering works, collieries, quarries, and gas works, and 
for contractors’ purposes. Indeed, the firm claims that it 
can and will produce locomotives of all types and to suit 
every purpose, and a point on which it lays particular 
stress is that specialisation and standardisation have for 
years been a distinctive feature of its productions. All 
parts are made to standard gauges and templates, every 
locomotive built thus being interchangeable in all its 
details with others of the same size and class. 
pointed out that the importance of this system cannot 
be overestimated, every essential part of each locomo- 
tive being accurately made to template and numbered, 
so that at any time aduplicate part which will exactly fit 
the place of the original can be obtained by forwarding 
its name and number. The dimensions of cylinders made 
vary between 7in. diameter and 10in. stroke to 18in. diame- 
terand 24in. stroke, the extremes of weight of the engines 
to which they are fitted being 6 tons and 50 tons. For 
stock the engines are built to standard gauge, 4ft. 8tin., 
but any other gauge will be made to order. 

The works are situated within the municipal area of 
Bristol, but are away from the congested portion of the 
city. A siding of the Midland Railway runs on to the 
site, and there are several coal pits in the vicinity. 
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MACHINE SHOP LOOKING WEST 


The machine shop measures 200ft. by 70ft. It is divided 
into three bays, and has galleries extending over the 
side bays. Itis driven-by acompound condensing engine 
of 300 horse-power, and cotton rope transmission is 
largely employed for driving the shafting. The boiler 
shop is 300ft. long, and is driven by 150 brake horse- 
power engine. Compressed air and hydraulic pressure 
are largely used throughout the works, which are 
electrically lit, the current for this purpose being generated 
on the site. Dowson water gas is used for heating the 
plate furnace, and Messrs. Peckett and Sons claim to 
have been among the first, if they were not indeed 
actually the first, to adopt this method of heating. We 

pmay also draw attention to the excellent tool room, in 
which all the tools used are made and kept in order. It 
may be added that the milling cutter in various forms 
is very largely used in the different operations performed 
in the works. 

Every engine sent out by this firm is rigidly inspected 
during construction, and is moreover tested under steam, 
before it is despatched, on a private line, which is nearly 
half a mile long, and which is laid on a steep gradient. 
This testing line is found of the utmost value, the engines 
having a good trial on it before they are sent out. The 
engravings which we give herewith show portions of the 
works, and speak for themselves. 

The works of John Lysaght, Limited, are situated at 
Netham, about a mile from the Bristol Joint Railway 
Station, and cover an extensive area. There is water 
access by the tidal river Avon on the south, and by the 
Feeder Canal on the north. The firm manufactures all 
descriptions of constructional ironwork, comprising bridge- 
work, iron buildings, roofing, pontoons, tanks, &c., as well 
as timber-framed structures, the capacity of the works 
being equal to a very large tonnage of finished material 
per annum. The works are at present busily engaged 
upon a number of important contracts for the Colonial- 
office and various foreign railway companies, in addition 
to structures for erection in this country. 

Mention may be made of several very important con- 
tracts carried out in recent years, viz.:—The construction 
and erection of the roofing of the Buenos Ayres Produce 
Market, covering about 9 acres; the iron and steel work 
for the new harbour works at Gibraltar, amounting to 
about 12,000 tons, the whole of which was erected by the 
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ONE BAY OF THE GIRDER SHOP 


firm; the double-deck swing bridge over the Avon at 
Bristol, having a swing span of about 1200 tons, the total 
weight of steel work in the contract being 2000 tons; 
widening of the Great Western Railway at Bristol— 
2000 tons ; the floating pontoon landing-stages at Bristol 
and at Barry Dock; numerous contracts at various dock- 
yards in this country; extensive shops of the heaviest 
construction at Messrs. Vickers, Sons and Maxim’s 
works at Barrow, covering about 7 acres; and ore bins 
and approach viaduct at Dowlais steel works, totalling 
about 3000 tons. 

The shops at Netham are equipped with excellent 
machinery, the whole being driven by electricity supplied 
from the Bristol Corporation Power-house. The plant 
comprises 28 continuous-current 500-volt motors, manu- 
factured by Messrs. Siemens Brothers, these motors 
varying in capacity from 10 to 60 horse-power. The 
smaller machine tools are driven in groups by motors of 
reasonably high power, individual drives being only 
adopted with the heavier machines. To economise space, 
and keep the belting out of the way as much as possible, 
the motors, where practicable, have been fixed on 
platforms attached to the roof framing. 

The general machine shop measures 600ft. by 7Oft.; the 
girder building-up and riveting shop, 450ft. by 45ft.; and 
the covered girder erecting shop, 320ft. by 50ft.; the last 
two shops being equipped with 5-ton, 10-ton and 12-ton 
overhead electric travelling cranes of Messrs. Stothert 
and Pitt’s manufacture. 
the latest pneumatic appliances by the Consolidated 
Pneumatic Tool Company, Limited, as well as with high- | 
power electric portable drills. There is also a full equip- 
ment of hydraulic riveters. The smiths’ shop, 350ft. by 
80ft., has the usual complement of steam hammers and 
other appliances, as well as various hydraulic presses, and 
the foundry is at the south end of the general machine 
shop. The joiners’ and pattern makers’ shop—240ft. by 
40ft.—is equipped with the usual type of wood-working 
machinery. The works are lighted throughout by 
electricity, power being generated by a 
Belliss-Westinghouse generator, taking steam from a 
boiler 30ft. by 8ft. 6in., working at 160 lb. pressuse. This 
boiler also supplies the steam hammers, the pressure for | 
this service being reduced to 80 Ib. per square inch. 

The head oflices of the firm are at St. Vincent’s Works, 


These shops are provided with | 


75-kilowatt | 


Bristol, where there is one of the most extensive galvan- 
ising plants in this country. The black sheet rolling 
mills are situated at Newport, Mon., and contain some 
fine machinery and up-to-date appliances of every 
description. The company has offices in London, and 
numerous branch works and warehouses in the Colonies 
and abroad. The engravings given above show various 
parts of the Netham works. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves in 8 for the opinions of our 
correspondents. ) 


ELECTRICAL ACCUMULATORS, 


SIR, 


intended to be ill-treated by ‘‘ horticultural engineers.” Hence, 


when they were first put on the market a great deal of inventive | 


talent was devoted to the formulation of excuses for premature 
failure of batteries suitable for being retailed to gardeners. In 
one case over-discharge was blamed 
The acid was either too strong or too weak. 
phated by ‘‘unfair” treatment, &c. 
was at fault could naturally never be admitted. Having been an 
unkind, as I am hitting my own back. Much has been written about 
accumulators, to a great extent by people who never made a cell 


in their lives, hence the main point has been omitted, viz., that of | 


Like every engineering problem, the | - ts 
i | the present commercial types of accumulators were principally of 


money and intereston money. 
accumulator problem is an isoperimetric one of doing as much as 
possib e with as small an outlay as possible. This applies both to 
| the manufacturer and the user, and the former must study both 
sides of the question to be able to compete. Things die hard, 
however, and the ‘high capacity” cell is always making its 
appearance to vanish into thin air with equal suddenness. The 
reason is simply that the cells have too short a life, or cost too 
much money. In this country, and in all others, where people have 
| respect for the truth, nobody would advance the argument that an 

industry coulddepend upon millionaires aloneforits market. Even 
| in the country, where machinery becomes antiquated in six months, 


| the wealthy people would object to having their battery installa- | ‘ 


| tions changed at similar periods Somebody might advocate high 
capacity cells for traction, but after a ride in a red Renault cab, 


| and a few hours’ thought, he must alter his opinion. The draw- 


| backs of the carly petrol cars do not exist any longer, and I shall now | 


show why petrol must havea pull-over gary accumulator. ‘Taking 


| the general formula of a paraffin oil, viz., C r H2n +2, you have as | 
For | 


metallic accumulators the lowest corresponding figures would be | to that of pasted cells, 


a consideration for weight per combustible unit C H, or 15. 


| 16 for petrol. 


. : : : | experimen 
An electrical accumulator is essentially an instrument | } “ 


in the other over-charge. | to be carried. 
The cells were sul- | 
That the nature of the battery | do it with a series of operations, but the direct application is the 


excuse formulator myself, I may be forgiven for being somewhat | thing. 


| taken 


| other, 
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those for iron or chromium, viz., 56 or 52.1. Now, the combus 
tion heats of carbon and hydrogen are at the highest end of the 
list of the combustible elements, and iron, chromium, nickel, &c., 
towards the lowest. Still, 50 or 60 parts by weight are expected 
to compete with 16. There is, however, a possibility of a light 
weight accumulator, and I shall venture a prophecy in that direc 
tion. Grove’s gas battery showed that the combustion heat of 
oxygen and hydrogen can be transferred directly into electrical 
energy. 

There we have to deal with 18 parts by weight against the 
Now, it is perfectly feasible to reduce spongy lead 
and to oxidise lead-oxide to peroxide by chemical means. If we 
could doit by means of compressed oxygen and hydrogen, then 
we should have the motive power of the future! This is no 
chimera ; I have actually charged lead accumulators chemically 
years ago, and I proposed experimenting in that direction to Dr. 
Edw. Hopkinson in 1895, the proposition looking very attractive 
tome. Private enterprise in that line is next to impossible, and | 
trust, by giving publicity to the idea, to induce the trade to 
The time is coming when the European coaltields 
will be exhausted, and we must find means of storing power. 

The manufacture of calcium carbide is a step in the right 
direction, but not a final one, as the molecular weight is too great. 
Secondly, the weight of water required for its decomposition has 
Naturally, the decomposition of water at the 
waterfall would be the thing, if it could be made useful, and | 
have no hesitation in saying that this will come. I can see how to 


We can thus look forward to an accumulator fed with elect ically 


| prepared oxygen and hydrogen as an efficient source of power, but 


much remains to be done before, and I must now return to 
actualities. As I stated before, the considerations which led to 


an economical kind. In the early nineties everybody was trying 
to increase the capacity of the cells, high-capacity cells showing 
such enormous advantages—on paper. The question of life was 
for granted, and working accumulators experimentally 
d Toutrance was not a recognised way of testing. I found, 
however, that well madecells of atype which I was then making would 
have the positives utterly destroyed after 60 to 100 discharges at 
a four-hour rate. Experimenting in different directions, I fina'ly 
arrived at the plate patented by me on*May 5th, 1895. The 
experimental plate No. 2 of that type stood, to my knowledge, 
something like 4000 discharges at the above rate, destroying 
Laurent-Cély positives worked in series with it one after the 
like the avenging angel. The technical considerations to 
be fulfilled were as follows :— 

(1) It had to be a Planté positive. 

(2) It had to be cheap. 

(3) It had to be capable of rapid manufacture. 

(4) It had to have a capacity at high rates of discharge similar 
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(5) The plate had to have an appearance similar to that of the 
Laurent-Cély positive as manufactured in England. 

Thus, four conditions out of five were of a purely commercial 
nature, and I am glad to say that they were all fulfilled. The 
mixed Planté-Laurent-Cély battery had made its appearance as 
the ‘chloride ~ battery. Anothercommercial consideration waseven 
then apparent, viz., the Laurent-Cély negative was too expensive 
to manufacture on account of the great number of processes to be 
carried out, and it _was finally dropped, leaving the ‘‘ chloride ” 
battery of to-day minus chlorine at all stages. The moral of it all 
js to leave the names of chemical elements out of the styie of a 
manufacturing company when it refers to a means of manufacture 


‘and not to the product ; otherwise the change has to be made 


gently, and ata loss of probable extra profits. I feel it my duty 
to state that my part of bringing this about was confined to the 
design of the positive plates, their subsequent electro-chemical 
treatment. and the construction of the first crude machinery. 
The later highly ingenious automatic machines were the outcome 
of thelabours of the late Mr. George Annesley Grindle and those 
of our American colleagues, It is pleasing after years to see how 
the mixed Planté and Faure cells have now a practical monopoly 
for heavy wo'k. Lalso wish to point out that the E.P.S. Com- 
pany’s K-type positives and the early Tudor positives, which were 
before ours on the market and pasted for starting purposes only, 
were the first commercial attempts towards a mixed type. 

Inventive work relating to batteries was thus directed by 
commercial considerations only, where the battery manufacturer was 
concerned. It is astonishing that this is the case even after the 
battery leaves the works. The ‘‘floating” battery on tramear 
circuits, introduced by the lute Dr. John Hopkinson, and the 
Highfield booster, were primarily for the benefit of the battery 
trade by increasing the market for large batteries. 

When you see a trade driven from pillar to post by purely 
monetary considerations relating to first cost and lasting qualities 
of its products, it seems strange to find that new batteries are 
brought out with nickel at 1s, 6d. a pound, replacing lead at 14d. 
Add to this that the alkaline electrolyte costs many times more 
than dilute sulphuric acid, that the manufacturing processes are 
complicated and costly, and that the efficiency is less by far than 
that of the Jead accumulator, then you must look upon the whole 
thing as a white elephant. The “everlasting” property of these 
batteries is highly questionable. Solid iron plates used in alkaline 
solutions for making oxygen and hydrogen electrolytically do not 
last for such an overwhelming length of time. 

Constancy of capacity with varying rates of discharge depends 
upon easy cir ulation of the electrolyte in the active material. Is 
an active material, compressed by hydraulic power, the thing for 
the purpose’ On the top of the whole the watt-hour capacity of 
these batteries per unit of weight is not very much in excess of 
that of lead accumulators. Is it likely that any serious competition 
can be expected from that quarter! Let us take the user's point 
of view, and analyse the factors which influence his annual exp sndi- 
ture. We can put: 

The primary cost of the battery... 2.0... a 
life of the battery Me .. b years 
proportion written off annually, say 5 per cent. 
interest on original outlay 5 per cent. 


», floor space - ‘ tee 
»» rent per unit of floor space d 
cost of erection and starting f 


watt-hour efficiency / per cent, 


annual charging watts 


», cost of attention ‘ y 
», cost per unit generated... .. m 
,, annual irretrievable losses , 
. ss ee rn 
It follows from usval considerations that : 
De Ob + fF Lh 
La a1.05 t oa tg 4 m (i eh (1) 
4 100 
2. 1.056 
4 2 Be |g . . . . ° e -« (2) 


b 


The sum of «and » forms the actual expenditure per annum. 
It is evident that 7 diminishes in value with a, and in inverse ratio 
to b, The same applies to.r, the nature of the first member of 
which shows what a serious item a speedy renewal is. The price 
« naturally refers to a battery of unit energy capacity. Looking 
at the matter from this point of view, and confining our attention 
to stationary batteries, it will be seen that weight plays no part 
whatever, except as affecting the first cost. 

Dimensions do, however, influence the annual rent, but the by 
far most important items are primary cost, life, and last, but not 
least, energy efficiency. As the cost of attention varies with the 
life, it will be seen what an important factor the latter is in all 
cases. The economical considerations relating to accumulator 
batteries are thus not so simple as might appear at first sight. I 
hope, however, to have made it clear to the reader why the 
modern cell with its comparatively speaking heavy positive 
plate, containing a large reserve of metallic lead which 1s auto- 
matically transformed into active material, has come to stay. It 
is a matter of money, and people who pay must find this out from 
their accounts nolens volens. With regard to accumulator traction 
on tram lines, efficiency at high rates of discharge eliminates 
the disadvantage of weight, as batteries of smaller capacity can 
be used with advantage, thus bringing down the tractive effort 
required for moving the cells. The only authentic record known 
to me is that of the ‘* Chloride ’ Company on the Birmingham-So ly 
Oak line, where a battery with positives of my own construction 
ran some 27,000 car miles without a renewal of the plates. The 
nearest records on that line with other plates had better not be 
mentioned, but they are rather low. 

It is, however, a significant fact that it was not the cost of the 
batteries, but the cost of handling them which doomed accumulator 
traction, in conjugction with damage to rolling stock and ladies’ 
dresses. The electric brougham need not be taken seriously 
those who use them are either themselves beyond economical con- 
siderations, or know somebody else who is. The same applies to 
New York motor cabs. Six dollars an hour are a consideration 
or adeterrent. 1 once thought myself that electric motor cars had 
a chance for town work ; I even built one and used it, but utilising 
the argument of the beginning of this letter, I gave it up. 
Economy governs this as well as all other things, and we want 
lasting accumulators of fifty times the capacity of that of the present 
ones, weight for weight. Even then a moderate first cost will be 
necessary. The technical difficulties depend upon the low tensile 
strength of lead, and the high price of other possible materials. 
Hence the standstill in the development of probably the most 
remarkable achievement of man—the storage of the imponderable. 
We all know about the possibilities of the case, but an inventor 
of to-day has to face too heavy an expenditure. The eternal 
question of price ties everybody. Still, no more important pro- 
blem remains to be solved than that of a reasonable way of storing 
power. Men and nations will have to face it. Twelve or fifteen 
million horse-power are running away in the North of London 
alone every year for the benefit of trout and graylings alone. 
When will this be rendered available as portable power! I should 
answer that this will happen when inventors work on the broad 
lines of general utility, and leave the question of the special con- 
venience of the privileged classes severely alone. This may sound 
socialistic, but it is for the benefit of the manufacturing capitalist 
as well, JouN G. A. RHODIN, F.I.C. 

July 25th, 





RESISTANCE OF THE AIR. 


Sir,—May I once more ask you kindly to allow me to reply to 
Mr. Johns. 1am much obliged to him for showing me in detail 
that the agreement between the behaviour of air and water is, 
indeed, closer than I believed it to be. However, the shape of the 





a 
plates should not affect the ratio Aa to such an extent as to 
justify the discrepancies I pointed out in my last letter. The 

Pi 
P 90° 
being in every case the ratio of two pressures on the same plate 
should not vary so widely for different plates. | Weissbach used 
various regular shaped plates fixed in a current of air. I had only 
Langley’s tabulated values for the soaring speeds of aéroplanes 
and the angle of the planes with the horizontal. On plotting, I 
obtained quite a fair curve, very smooth, and passing exactly 
through the values for 30 deg. and 45 deg. I do not think that 
the curve shown by Mr. Johns is the best curve that would 
suit the results, but to draw a good curve to suit experimental 
results is not so easy as it seems, not even when the law is a 
straight-line law, and it requires considerable practice, even in the 
last-named simple case, to get a graph that will agree within 
1 per cent. with the law as found by, say, Cauchy’s method, 
which is the degree of accuracy I can obtain with care. 
Moreover, it is vain to draw a curve to suit the experimental 
results beyond 20 deg. if the adjustment of the values by 
Langley, shown by Mr. Johns, is correct, as it shows incidentally 
the fact of which 1 was not aware, that the values were affected 
by errors of as much as7 per cent.—to take Mr. John’s figures, 
which do not quite agree with his graph. There are but two 
points just where the bend of the curve takes place—that is, at 
the most important portion. We do not know if the knee is not 
fairly sharp and if the graph may wander as widely from the 
values plotted ; a dozen very different and equally suitable curves 
may be drawn. It is, therefore, idle to discuss on the shape of 
the bend of the curve, and I quite readily admit that a curve may 
be drawn that will give perfect agreement with the results of 
Dines. This is, besides, only a side question. 

The original question at issue was that Mr. Eiffel experimented 
in what may be called ideal ‘conditions, and found results some- 
what different from those obtained by equally good investigators 
by a different method, namely, by using whirling machines. 

To the objections that may be brought forward against the 
latter, I forgot to add that the results obtained from them must 
be submitted to an extra manipulation, the reduction from circular 
to linear motion, by means of a formula obtained from theoretical 
considerations and which may be, but probably is not, in strict 
accordance with what actually takes place in the experiments, a 
source of systematic error being introduced thereby, from which 
the straight line motion experiments are exempt. 

With regard to the percentage variation caused by a change of 
value of p, I did not quite ‘“‘start at the wrong end,” but I over- 
looked the fact that the tension / of the spring was decreased by 
the increased weight, and that if p! is the increased weight and 
p) — p the increase of weight, the formula becomes £ = f — (p!—p) 

+ p'tA as correctly stated by Mr. Johns, to whom I am much 
indebted for pointing out my oversight. (In my last letter p appears 
by mistake instead of f.) The variation is therefore of the magni- 
tude stated by Mr. Johns, and this is beyond the limits of error 
allowed. 

The fact that the effect is so large is, perhaps, on the whole, a 
good thing. We cannot call it strictly an ‘“‘error” any more than 
we can really call erroneous the path of a projectile neglecting the 
resistance of the air. It is a first approximation to the actual 
trajectory, on a certain assumption, and careful experiments 
enable theoretical investigations as to the action of the medium to 
be verified, advancing greatly thereby our knowledge of the flight 
of a projectile in actual conditions. Similarly, 1 think that, if we 
realise that Mr. Eiffel has ubtained by his ingenious apparatus a 
series of extremely valuable records giving at any instant all the 
conditions obtaining at that instant, far from being invalidated by 
the fact that the “‘ virtual” increase of weight has been neglected, 
it will, on the contrary, add a fresh contribution to the rather 
scanty knowledge we possess concerning the ‘ virtual” weight 
of bodies possessed of accelerated motion ina fluid Aérodynamics 
will, therefore, benefit still more by this research than if it con- 
sisted merely in a fresh and more reliable determination of &. 

I am very much obliged to Mr. Johns for bringing in this 
interesting factor, which seems to have entirely escaped Mr. Eiffel’s 
notice. 1am also under great obligations to you for allowing this 
discussion to take so much of your valuable space, and beg once 
more to apologise for a last time encroaching upon it to such an 
extent. 

It is, however, to be noted that the resistance R is such that— 
to quote Mr, Johns’ definition of ‘‘ virtual” mass—‘‘ a given force 
acting on the body produces a different acceleration to that pro- 
duced on the body in vacuo.” 

If the decrease in acceleration is accounted for by an increase 
of mass, is the resistance left with its value unaltered! In other 
words, how much of the decrease of acceleration must be attri- 
buted to the term R and how much to the apparent increase ot 
weight, the latter being the only factor neglected by Mr. Eiffel 
Until this is settled we cannot settle definitely the magnitude of 
the result of neglecting this virtual increase of weight. One does 
not, however, fully account for the other— that is, introducing R 
in the formula of forces does not make up for not introducing the 
apparent increase of mass due to the accelerated motion of the 
body, as, if it were so, a body moving in a fluid with uniform 
motion would not experience any resistance whatever due to that 
fluid. 


value of K would be affected by the shape of the plate, but 


M. E. J. Guevury. 


CYLINDER CONDENSATION. 


Sik,—Your correspondent ‘8S. W.,” after reading my letter of 
July 7th, very kindly says that he feels like Oliver Twist, and hé 
also points out that if the liquefaction theory is untrue the missing 
quantity becomes still more difficult to understand. The point I 
was trying to emphasise was that if Rankine and Clausius are 
wrong, then Régnault’s statements are not facts. I also stated 
that what takes } lice at the present time in everyday practice, 
and my own experiments substantiate Carnot’s and Southern’s 
statements, Put into plain English, the latent heat of saturated 
steam is a constant at all pressures and not a variable, as at present 
believed. 

Perhaps it will forward matters if it is pointed out what it means 
if the latent heat of steam is a constant, first, as regards the 
missing quantity, and, secondly, generally. 

The Missing (Quantity. 

(1) It is possible for steam to be very wet, and yet if tested bya 
throttling calorimeter and the results worked out according to 
Régnault’s figures, it would appear to be very dry. This may 
cause a considerable error. 

(2) This extra water in or with the steam, which at present is 
not taken into consideration, can cause a considerable amount of 
condensation of the incoming steam on the next stroke. 

(3) More evaporation takes p'ace than is supposed, as the steam 
contains more heat at high pressures and less heat at low 
pressures. 

(4) Water and metals condense a different amount of steam to 
what is believed, as the heat to be abstracted to cause condensa- 
tion is so different. 

(5) It is open to grave doubt whether the accepted volumes of 
saturated steam are true. I base this statement upon calculation 
and actual experiments. Owing to the extreme difficulty in 
making absolutely certain that the steam is neither wet nor super- 
heated, I may be wrong, but | believe at high pressures they are 
too large and at low pressures too small. At extremely low pres- 
sures they again become too large. The missing quantity may, 
therefcre, be either smaller or larger than is supposed. I do not 
think this error is very large, being probably only about 2 or 3 
per cent. either way. 





(6) There are other points connected with cylinder condensa- 
tion which require discussing. 
Generally. 

(1) There is hardly anything connected with actual practice 
which must not be reconsidered, speaking from the heat point of 
view. 

(2) As @ia untrue our text-books will have to be radically altered. 

(3) It is quite possible for our boiler and engine efficiencies to be 
different to what we suppose. 

(4) Superheated steam bas a thermodynamical value. 

(5) Our mysterious boiler explosions can receive a _ simple 
explanation, and quite a new light is thrown upon the cause of 
water-hammer. 

(6) The chief point is the immense practical possibilities of 
cheaj ening steam power. 

(7) Calorie as Carnot accepted it is a great truth. 

Leaving out every-day steam engine practice at the present 
time, which flatly contradicts Régnault, Rankine, and Clausius’s 
statements, why I am so confident that Carnot and Southern are 
right is because Southern measured the latent heat in steam but 
Régnault did not. 

Kégnault says distinctly and emphatically that to obtain a 
correct result it is essential for the steam to be condensed in the 
same state as when produced, but he never carried this out in 
practice, as owing to “égnault starting from a false assumption, 
his steam was wire-drawn without his knowing it. Southern’s 
steam was not altered, so he carried out what Régnault states is 
essential. What Régnault measured when working at above 
atmospheric pressure was the total heat in low pressure superheated 
steam at something below atmospheric pressure, and at the 
temperature of the original saturated steam. The important point 
is that for equal weights and temperatures, saturated steam 
contains more heat than superheated steam, soif wire-drawn, heat 
must be lost by the steam. 

Not only do my own experiments prove that if the steam is not 
altered Southern’s statements are true, but there is also inde- 
pendent experimental evidence proving the same thing. On the 
other hand there is independent experimental evidence proving 
that if the steam is wire-drawn Régnault’s statements are true. 

Why Régnault did not know that his steam had hecome wire- 
drawn was because he did not know superheating could take place 
by expansion. Southern did know this, so designed his apparatus 
in a special way to meet the difficulty. It was not till after 
Régnault’s experiments that this was proved true, or rather 
accepted as a fact. I am not certain, but believe Joule proved it. 
Régnault’s figures at below atmospheric pressure are too high 
owing to another error. 

The position cannot better be summed up than in Southern’s 
own words contained in a letter dated March, 1814 to the great 
James Watt. After describing his experiments, he proceeds to 
show that two ways of superheating steam exists, viz., by external 
heat and by expansion, and points out that confusion may arise as 
regards the latent heat if this is not remembered. He then 
says :—‘‘ In all that I have said above in speaking of steam, I have 
always intended that fluid in the state in which it is raised frou 
water, viz., saturated therewith, but undoubtedly this fluid after 
it is so raised under any temperature, and being clear from any 
accession of water, may be heated above that temperature and 
cooled down to .it again with changes of elasticity corresponding 
to those of temperature; like as common air may be, without 
limitation of temperature as far as it is known. This, however, is 
a view of the subject which has been totally excluded.” 

Having made this statement, I can only again suggest that con- 
sidering the stupendous monetary, scientific, and practical interests 
at stake, there should be a re-trial of what was settled in the 
early fifties, the case b ing Régnault, Rankine and Clausius v. 
Carnot and Southern, and the vital point is whether the latent 
heat of steam is a variable or a constant. 

In conclusion, I can only say with Southern that what is stated 
above is ‘‘ a view of the subject which had been totally excluded.” 

FRANK B, ASPINALL. 


THE MARKING OF MACHINERY FOR SHIPMENT. 


Sir,—As a reader of your journal, and being in want of some 
information regarding the marking of loose machinery for abroad, 
I venture to ask you if you could help me either directly or 
throvgh the medium of your columns. 

Difficulty is often experienced in being able to get a shipping 
and port mark with the numbers of the pieces put on to some loose 
machinery, owing to their shape or form, and I would like te 
know how this difficulty is overcome by any engineers who have 
this experience. 

Is there any form of label manufactured suitable for standing 
the rough usage it would be subjected to on a long sea voyage ! 
Ordinary luggage labels, of course, would be quite unsuitable. 

A great many parts from the nature of themselves do not 
require packing, and it is to save this and still have the shipping 
mark put on them that I would like to get done. 

If you can inquire through your columns, I shall feel greatly 
favoured, and I thank you in anticipation. 

MERCHANT. 

[Our correspondent raises an important point, and we hope some 
of our readers may care to give their experiences in this 
connection.— Ep. THE E. | 


A PROBLEM IN PROPULSION. 


Str,—If a man standing in a boat in a calm blows on the sail 
with a large pair of bellows, it is well known that he cannot cause 
the forward motion of the boat, the reaction of the air jet on the 
bellows being at least equal to the forward effort of the air striking 
the sail. 

If, now, instead of a vertical plane such as the sail is supposed 
to be, we set the sail at an angle, the foot of it veing forward, and 
the man now sets the bellows to blow vertically upward, so that 
the air blast strikes the plane of the sail at an angle, the boat will 
move forward, the reaction in the bellows taking place vertically 
downward, and, therefore, not vpposing the forward movement of 
the boat. 

On what is the reaction of the force propelling the boat forward 
then exerted ! STUDENT, 

July 29th. 





TANK ENGINES ON CURVES. 

Sir,—If your correspondent ‘‘ Loco.” cannot cut the flanges off 
his driving wheels then he must thin them down to # thick, and 
spread his gauge from 4ft. S}in. to 4ft. 10in. 

He can set out on a drawing-board to a scale of, say, jin. to the 
foot, his wheel base, and then work in his curve. If he will state 
what his minimum curve is supposed to be I will be happy to 
advise him further. J. 

July 28th. 








NortH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—The annual general meeting of the members of the 
North of England Institute of Mining and Mechanical Engineers 
will be held in the Wood Memorial Hall, Newcastle-upon-Tyne, 
at two o'clock on Saturday, August Ist. Upon the conclu ion of 
the meeting the members will take tram to the Hancock Museum 
of the Natural History Society of Northumberland, Durham and 
Newcastle-upon-Tyne, Barras Bridge, and inspect the Loan Exhi- 
bition of Forestry, which will be described by Mr. John F, 
Annand, lecturer in forestry, Armstrong College. 
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AMERICAN ENGINEERING NEWS. 


Electric hoist for mines.—A gold mine in Montana 
has an electric hoisting apparatus with fly-wheel for balancing 
the load. The shaft is 1000ft. deep, and has a double drum 
hoist designed to raise 2000 1b. of ore every 103 seconds 
with the two drums, or every 170 seconds with only one drum. 
There are two compartments, each with a skip weighing 
1400 Ib., and carrying 20001b. of ore. The weight of the 
lin. hoisting rope—1.61b. per foot—is balanced by a tail rope 
in each compartment. The hoisting speed is 1000ft. per 
minute. The power station has hydraulic turbines operating 
dynamos, which generate current of 6600 volts for seven-mile 
transmission. The hoisting equipment comprises a shunt- 
wound direct-current motor, geared to the rope drums; it 
receives its power from a motor-generator set driven from 
the main power system, This set consists of an induction 
motor and a direct-current generator, with a heavy fly-wheel 
between them and a direct-current exciter on one end of the 
shaft. The exciter is to excite the fields of the generator and 
the direct-current hoist motor. The direction and speed of 
rotation of the hoist motor are controlled by reversing and 
varying the strength of the field of the direct-current 
generator by means of a rheostat controller placed near the 
operator of the hoist. The fly-wheel is a cast steel disc, 
machined all over, perfectly balanced, and weighing about 
6 tons. It has a peripheral speed of 18,000ft. per minute. 
Its purpose is to store energy when the hoist is not in 
operation, and to give up this energy when the demand on 
the line reaches a maximum. To obtain this effect the 
induction motor is arranged to operate at variable speed. 
Changes in speed are automatically controlled by the variation 
of the main line current, which is led through a small three- 
phase regulating motor, which operates a water rheostat in 
series with the secondary winding of the motor. 

American goods locomotives. —A number of new engines for 
general passenger and goods service on the Texas and Pacific 
Railway are of the ten-wheel or 4-6-0 type, or six-coupled 
bogie engines. They have a tractive power of 38,400 lb., 
and 84 per cent. of the weight is carried on the driving 
wheels. They have cast steel bar frames, balanced D-valves, 
and the Stephenson valve motion. The elliptic driving 
springs are hung beneath the axle-boxes, the strap of each 
spring being carried by a U-shaped hanger, whose legs are 
hooked upon the sides of the axle-box. Upon the ends of 
adjacent springs rest the ends of an equalising beam pivoted 
to a seat under the frame. These engines handle goods trains 
of nearly 900 tons on gradients of 1in 77. Their principal 
dimensions are as follows :— 

Cylinders... 

Driving wheels 

Bogie wheeis.. i 

Wheel base, driving .. 

Wheel base, bogie Ss 
Wheel base, engine .. . .* 
Boiler, diameter at front end .. 
Boi'er pressure 5 
Height, rail to centre 
Fire-box—shallow .. .. 
Tubes, No., 326; diameter 
Tubes, length ae es 
Heating surface, tubes 
Heating surface, fire-box 
Heating surface, total! 
Grate surface penane 
Weight on driving wheels 
Weight on bogie ve 
Weight of engine 

Tractive effort 


22in. x 28in. 
5ft. 3in. 

2ft. 6in. 
14ft. 10in. 
oft. 4in. 
26ft. 4in. 
5ft. 10in. 
210 Ib. 
9ft. Tin. 
Sift. x 
2in. 
16ft. 
2730 square feet 
200 square feet 
2930 square feet 
46} square feet 
165,0' Olb. 


of boiler 
; Sift. 


Tender, 
Type 
Water 
Coal... .. ; 
Weight, loaded . : = ; 
Weight of engine and tender loaded 


Wheel base of engine and tender .. 55ft. 10in. 


Electric ore transfer wagons.—Modern blast furnace 
practice requires machinery of large capacity to deal with the 


enormous tonnage of ore handled, and this includes 
wagons of large capacity to deliver the ore from the storage 
yard or the bins to the charging skips of the furnaces. 
Electrically-operated wagons are used for this purpose at 
many large furnace plants, and in some cases they have a scale 
apparatus in order to weigh the materials delivered. The 
Hocksher furnaces use a steel wagon, 254ft. long, 104ft. high, 
and 104ft. wide; the box or body has a capacity of 1000 cubic 
feet or 125,000 1b. The average load of ore is 50 tons. The 
wagon is of steel construction, with operator’s platform and 
controller at one end, and is mounted on bogie trucks. The 
sides are hinged at the upper end, forming continuous doors, 
and the bottom is of A shape, with a slope of 50 degrees to 
each side. The doors are heavily braced and stiffened to 
prevent bulging or warping, and have levers at the ends 
which are connected to a shaft running inside the ridge 
formed by the bottom. The shaft is operated by gears 
meshing with a rack on the piston-rod of a vertical pneumatic 
cylinder under the operator’s platform. Air is used in both 
ends of the cylinder, so as to ensure slow and steady move- 
ment if desired. A small air compressor operated by an 
electric motor serves the air brakes and the door operating 
mechanism. Each bogie has a Westinghouse motor wound 
for 500-volt direct current. Two trolley wires and poles are 
used, one set being for the return circuit, as ground return is 
not practicable in the furnace yard. Ordinary poles or 
pantograph jointed frames may be used for the trolleys. 
Special electric heating apparatus is applied to the bottom of 
the body, so as to prevent the freezing of ore in winter.- The 
wagon is substantially built, and all electric wiring and 
apparatus is of ample strength for the rough work and usage. 

Copper casting machines.—The copper smelting works 
of the Boston and Montana Company have in operation 
two machines for casting copper from the converter ladles. 
The main part of the machine is a horizontal revolving table, 
25ft. diameter on the centre line of the moulds, and’ 15ft. 
diameter on the inner side, which is attached to the arms of 
a spider on the vertical shaft. There are 24 anode moulds 
and 24 cake or pig moulds. The table is carried upon a 
live ring of conical rollers. Under the inner edge of the table 
is a rack which gears with a bevel pinion driven from an 
electric motor through a train of gearing. The ladle is 
carried from the converter by a travelling crane, which sets it 
in the frame of the pouring machine. This frame is raised by 
a vertical hydraulic cylinder, while the front end of the ladle 
is held so that the ladle revolves around its spout as the frame 
rises. It is also given a lateral travel across the mould in 
order to distribute the wear due to the falling metal. When 
the mould is full, the frame is lowered just enough to stop 
the flow of metal as the table revolves. The pouring machine 
is set near the discharge point so that the metal has: time to 
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cool, but a spraying device may be used to assist rapid cooling. 
At the discharging point the moulds are inverted by means of 
trips, and the slabs of copper fall upon a travelling incline 
which elevates them to a delivery platform above the storage 
floor. Above this are pivoted two horizontal beams 40ft. long, 
their outer ends riding on a curved rail. From a trolley 
running on each beam is suspended an airhoist. This enables 
the slab or pigs to be rapidly handled and stacked. Each 
machine handles 150 tons per day under ordinary working 
conditions, but could handle 300 tons in 24 hours if it could 
be supplied regularly, There are three men to the machine ; 
one to control the table and the pouring machine, one to 
handle the air hoists, and one to fasten the ladle in place and 
wash the moulds. 


THOMAS KIRK. 


TRADERS in Cleveland have heard with regret of the death, 
at the age of seventy-two years, of Mr. Thomas Kirk, who for 
thirty-five years has been managing director of the Carlton 
Ironworks, Stillington, near Stockton-on-Tees, one of the best 
known men in the Cleveland pig iron trade. He was a native 
of Derbyshire, and up to 1874 was at tbe Marshside Works at 
Workington. In that year he took charge of the Carlton 


| Ironworks, then carried on by the North of England Indus- 


trial Coal and Iron Company. He was also managing director 
of the Rosedale Ironstone Mines, and a few years ago the 
Carlton Company, on his advice, reopened the Mainsforth 
Colliery, near Ferryhill. In 1888 he and others acquired the 
business of Stevenson, Jaques and Co., Acklam Ironworks, 
Middlesbrough, which was afterwards transferred to the 
Acklam Iron Company, Limited, and then to the North- 
Eastern Steel Company. With the Acklam Ironworks was 
associated the Gordon Colliery, Cocktield, which was after- 


effect that George Rapley has made application for the restoration 
of the patent granted to him for an invention for “* improvements 
in bearings,” numbered 9375 of 1903, and bearing date the 25th 
day of April, 1903, which expired on the 25th day of April, 1907, 
Any person 
may give notice of opposition to the restoration on leaving patents 
form No. 16 at the Patent-office, 25, Southampton-buildings, 
London, W.C., on or before the 29th day of September, 1908. 

RAILWAY Rating: GREAT NORTHERN RAILWAY ¢. WAKEFIELD 
Union.—The Great Northern Railway Company at the midsummer 
quarter sessions for the West Riding of Yorkshire sitting at Brad- 
ford appealed against the assessments of its property in the Wake- 
field Union, the total amount of which was upwards of £30,000. 
The assessment appealed against was settled in 1900 by agreement, 
and the company contended that the working expenses, the 
increased cost of rolling stock necessary to ea n the receipts, and 
loss on branch lines as the result of the decision in Great Central 
Railway + Sheffield Union warranted a reduction in the assess- 
ments. The parish first taken was that of East Ardsley, and the 
assessment was £5482, which Mr. J. H. Hedley, rating surveyor of 
Sunderland, had advised the Assessment Committee to confirm. 
After a hearing lasting six days, the Justices on the 27th inst. gave 
their verdict, reducing the assessment to £3607, and ordered the 
Assessment Committee to pay the costs of the appeal. It is under- 
stood that an amount approximating to £400 has been allowed for 
loss on branch lines. 

Contracts.—The Avonside Engine Company, Bristol, has 
received an order for three side tank locomotives for India.—Kd. 
Bennis and Co., Limited, have received an order for the Burnley 
Corporation electricity works for a complete coal and ash handling 
plant, consisting of overhead bunkers of the capacity of 280 tons, 
gravity bucket conveyor tor delivering the coal and receiving the 
ashes, the buckets in each instance being automatically fed. The 
same firm has also recently received orders for forty mechanical 
stokers, sixteen being for the French Thomson-Houston Company. 

Messrs. Robert McAlpine and Sons, of Glasgow and London, 
have secured the contract for the construction of a new power 
station at Dunstan, near Newcastle, required by the Newcastle 
Electric Supply Company. The work is to cost about £60,000, and 
its special feature is that, as the ground has a poor bearing 
capacity, the whole site is to be covered with a heavy concrete 
floor resting on piles. This floor has to carry a great weight of 
machinery, and the concrete is reinforced. For the same company 
Messrs. McAlpine are also boring tunnels under the Tyne and Wear. 

WEAVING CONCRETE PoLES.—We are informed that the 
Cubitt Concrete Construction Company, of 260, Gray’s 
Inn-road, W.C., has constructed a machine which auto- 
matically manufactures hollow tapering concrete poles or 
posts, either for telegraph, tramway, or electric lighting 
purposes, as well as pipes for conveying water, gas, sewage, 
&c., under pressure. The concrete of which these are formed is 
simply strengthened with steel wires or rods of small size, by the 
aid of which poles as long as 40ft. are made extremely light in 
weight—the thickness of the shell being lin. to 2in.—yet of great 
strength. The method of manufacture is interesting, and, we 
believe, new. A small conveyor belt under great pressure wraps, 
in a spiral manner, a layer of concrete and a bandage of cloth 
round a metal core which has the wires or rods fastened to it. 
Thus rotating and gradually issuing from the machine the pole or 
pipe is immediately completed except for the withdrawal of the 
core and the removal of the bandage after the concrete has been 
allowed a short time in which to harden. The cost of these con- 
crete poles is said to be considerably less than that of iron or wooden 
poles of equal length. The pipes manufactured in a similar manner 
are made up to 20ft. in length, and °2ft. in diameter. They will 
withstand high pressure, and take the place of iron pipes for water 
and gas mains, sewers, &c., over which they have the advantage, 
it is claimed, of much greater durability and considerable economy. 

THE ANDERTON Lirt.—The formal opening of the reconstructed 
lift on the river Weaver took place on Wednesday last. The 
ceremony was performed by Sir Joseph Verdin, Bt., Chairman of 
the Finance and Works Committee of the River Weaver Navigation. 
There were also present Mr. J. A. Saner, the engineer ; J. Watt 
Sandeman, Lionel B. Wells, C. E. Stromeyer, Colonel G. Dixon, 
chairman of the Cheshire County Council ; G. Gordon Thomas, 
engineer to the Grand Junction Canal Company ; members of 
several Chambers of Commerce, the mayors, councillors and 
aldermen of several of the Pottery towns, and Mr. E. S. Inman, 
the general manager, and trustees of the Weaver Navigation. The 
party were taken up the lift from the river to the canal in a barge. 
The journey occupied five minutes and the machinery worked 
perfectly. After an inspection of the works, a trip was made down 
the Weaver to Western Point Docks. Lunch was served on board 
and several toasts were proposed and replied to. The toast of the 
designer of the reconstructed lift was proposed by Mr. Sandeman, 
who congratulated Mr. Saner on the completion of the work, and 
upon its successful operation. Mr Saner, in his reply, pointed 
out the advantages of his sys}em as regards economy of water and 
saving of time. The toast of the ‘‘ Chambers of Commerce and 
Corpcrations interested in Traffic by Inland Waterways,” was 
em arate by Mr. Foster, a Weaver trustee, and was responded to 
y representatives of the Pottery towns, who expressed themselves 





satisfied with the new lift. A full description of the lift appeared 
in our last week’s issue. ; 





— 


THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Pig Iron Quiet. 

DEMAND is dull for crude iron, Northamptons hein, 
quoted 44s, to 46s., and Derbyshires 46s. to 47s., whilst St 
shire common forge is 45s., part-mine 47s. to 49s., best all-min 
80s to 85s., and cold blast 110s, Recently issued returns which 
define the position as at June 30th, indicate that at that date 
there were 18 furnaces blowing in South Staffordshire out of 33 
built, or a decrease of 2 blowing on the quarter, and in North 
Staffordshire 15 out of 32, or the same as three months ago, : 
Northamptonshire 12 were blowing out of 20 built, or the 
number blowing as three months ago, whilst in Derbyshire there 
were 32 in blast out of 44 built, the former number being a re. 
duction of 1. Lincolnshire had 13 blowing out of 15 built, or the 
same as three months ago, Nottinghamshire 3 out of 4, and 
Shropshire 3 out of 6, there being no change in either of these last 
two districts, 


Finished Iron Dull. 

No change for the better can yet be reported in many. 
factured iron. For rivet iron £6 15s. to £7 is asked, and for slit 
nail rods £7 10s. The nominal quotation for gas strip is £6 10s 
to £6 12s, 6d. Marked bars are quoted £8, and unmarked 
£6 2s, 6d. to £6 7s, 6d. Sheets, doubles, are £7 7s, 6d. to £7 10s 
and galvanised corrugated sheets £12 10s. " 


atford. 


In 
same 


Steel Slightly Better. 

There is a shade more movement in steel, both semi- 
finished and structural, but continental importations continu 
strongly in evidence. Bessemer sheet bars are quoted £4 10s, ty 
£4 12s, 6d. Makers of good quality mild boiler plates ask £6 15s, 
with a moderate demand. Bridge and roofing makers are fairly 
good customers for sections, and so are the railway carriage and 
wagon companies. Angles are quoted £5 16s, 3d., girder plates 
£6 2s. bd., and joists £5 15s, to £6 5s. 


Reduction in Ironworkers’ Wages. 

The Midland Iron and Steel Trade Wages Board announces 
that wages for puddling will be 8s. 9d. per ton, and that all other 
mill and forge wages will be reduced by 24 per cent. from August 
3rd to October 3rd. This is in consequence of the new average 
selling price for May and June having been £6 16s. 0.28d. per ton, 
or 4s, 3d. reduction upon the previous bi-monthly return. The 
output was 31,436 tons, or a reduction in quantity of 1641 tons, 


Public Works at Handsworth. 

The report of Mr. H. Richardson, the engineer and sur. 
veyor to the Handsworth District Council, on the work of his 
department during the year ended March last, states that the 
gross rateable value of Handsworth has increased enormously 
during the last twenty-five years. The surveyor reports that a 
considerate portion of the year’s work of his department has been 
in connection with the proposed cemetery at the Leveretts Estate, 
The committee accepted his suggestion to carry out the drainage 
by direct labour, but the work had proceeded in portions of the 
site with the greatest difficulty. Seams of running sand up to Sft. 
thick and rock from 2ft. to 10ft. thick had hindered excavation, 
The rock was very hard sandstone, which it was necessary to 
blast. The cost of the work done to date was £1311 19s. 3d. 
Application has been made for a loan of £20,000 in respect of 
works and water supply for the cemetery. The surveyor’s efforts 
to get the County Council to contribute more reasonably towards 
the cost of main road maintenance have met with some success, 
but Mr. Richardson states that further increases of contributions 
will have to be made. ‘Fhe use of studded motor tires is, he 
observes, a just grievance to road authorities. A tire with pro 
jecting steel studs and rotated by an engine of from 40 to 60 
horse-power is capable of doing great damage to the surface of a 
road. When scores of such tires pass along one piece of road in a 
day, it is, he considers, obvious that there is no road surface, 
unless made of steel itself, that would not be cut to pieces in a 
short time. In reference to dust prevention, the surveyor states 
that several experiments were made during the year, and the cost 
of tar-macadam worked out at about 14d. per square yard more 
than the cost of ordinary macadam, but this slight increase had 
been more than repaid by the reduced amount of seavenging and 
the longer life of the road. The ‘‘ dustless ” road was, however, 
unattainable under present conditions of traffic ; and in asuburban 
neighbourhood the dust nuisance could, he admitted, only be 
satisfactorily dealt with by making and maintaining good road 
surfaces and keeping them constantly clean. 


The New Brass-casting Rules, 

A report on the new brass-casting regulations issued by 
the Home-office has been presented to the Walsall and District 
Chamber of Commerce by Mr. E. J. Shaw. In this document it 
is pointed out that the changes originally suggested were so 
extreme as to evoke widespread opposition from all branches of 
the trade. Asaresult of the danas tendered to the Commis- 
sion which sat at Birmingham and elsewhere, the Home Secretary 
had issued new statutory rules and regulations, which would come 
into force in 1910, The rules were much more reasonable than 
those originally proposed, and the trouble taken by the trade in 
laying its case before the Home-office was amply justified by the 
concessions made. While the proviso that the uew rules should 
not apply to a casting shop having an air space of 2500ft. per man 
might not be very helpful to manufacturers generally, the regula 
tion requiring the provision of an efficient exhaust draught had 
beer qualified so that some other effectual means for the prompt 
removal of the fumes might be taken. This really gave manu- 
facturers all they asked for, and, with this alternative conceded, 
the regulation in this respect must be deemed perfectly fair. 


Further Regulations, 

As regarded the clause by which manufacturers would be 
compelled to provide a supply of clean water and other con- 
veniences, including nail brushes and towels, for their workpeople, 
he thought manufacturers—while recognising that the health of 
their workpeople was a matter with which they were concerned— 
were yet justified in complaining of regulations which cast all 
the responsibility in these matters on the employer. To throw 
upon manufacturers the onus of providing towels for their casters 
was a sufficient innovation, without the extreme measure being 
taken of making employers responsible for seeing they were clean 
and renewed daily. In addition to his other antieties, a mariu- 
facturer would in future live in dread of the police being at his 
heels if anything went wrong with his laundry arrangements, and 
this part of the arrangements might certainly have been left to the 
workmen themselves. It was important to note that where only 
a smail quantity of metal was cast, the regulations need not 
necessarily apply. but whether- Walsall would come within this 
section depended entirely upon the view taken by the local factory 
inspector. From the Commissioner's report it was evident much 
brassfounding took place under conditions very- harmful to the 
workers, and this operated unfairly against those manufacturers 
who endeavoured to be more considerate. In the course of dis- 
cussion upon the foregoing report Mr. P. A. Forbes said the 
tendency of all modern legislation appeared to be to place greater 
responsibilities exclusively on employers, and, in view of the extent 
of foreign competition, he thought the Chamber should urge that 
there should be more equality. of treatment. Manufacturers 
would, however, agree that in’ view of the exceptionally injurious 
nature of the brass-casting trade, something should be done for 
the eliniination of the fumes, 
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NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 
MANCHESTER, Wednesday. 


Another Weak Market. 
THERE was a good attendance on the Iron 'Change on 
Tuesday, but business was again on 4 comparatively small scale in 
all departments. 


Pig Iron Weaker. 

Week by week there has been recorded a weakening in 
the position of pig iron, Makers are now pressing buyers rather 
urgently, and concessions for firm orders, especially for far forward 
delivery, are being made all! round. This is especially the case 
with Derbyshire No. 3, and Lincolnshire is being dealt in by 
‘‘bears” under certain conditions at shillings under the official 
rates. Scotch iron has also been affected in sympathy, although 
the Glasgow holidays have caused a curtailed output. Cenerally, 
prices of this and Middlesbrough are 6d. per ton lower. Hematite 
is very dull. and with the exception of East Coast deliveries, all 
grades are 6d. lower. Forge is in buyers’ favour to the extent of 
td, ta 1s. per ton. 


Finished Iron. 

Lancashire bar makers still adhere to the figure of £6 10s., 
and in consequence many orders are going North. It seems 
evident, however, that the local bar makers’ position is good, 
otherwise they would meet the lower quotations in other quarters. 


Steel. 
Exceedingly dull; but some orders have been placed at 
lower figures than those ruling a month ago. 


aCopper, and Other Metals. 
Firm, both for raw and manufactured. Tubes are jd. 
per lb, higher. Sheet lead is also higher. ‘Tin: English ingots 
lower as compared with last week. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 52s.; Staffordshire, 
fils. to 51s. 6d.; Derbyshire, 51s. 6d. to 52s8,; Middlesbrough, 
open brands, 58s. 4d. to 58s. 7d. Scotch: Gartsherrie, 61s.; Glen- 
garnock, 58s. 9d.; Eglinton, 57s. 9d.; Dalmellington, 57s 3d., 
delivered Manchester. West Coast hematite, 58s.; East Coast 
ditto, 57s. to 57s. 6d., both f.o,t. Scotch, delivered Heysham : 
Gartsherrie, 59s.; Glengarnock, 56s. 9d.; Eglinton, 55s. 9d.; Dal- 
mellington, 55s. 3d. Delivered Preston: Gartsherrie, 60s.; Glen- 
garnock, 57s, 9d.; Eglinton, 56s. 9d.; Dalmellington, 56s. 3d. 
Finished iron: Bars, £6 10s.; hoops, £7 2s. 6d.; sheets, £7 15s. to 
£8, Steel: Bars, £6 5s.; Lancashire hoops, £7 5s.; Staffordshire 
ditto, £6 17s. 6d. to £7; sheets, £7 -17s. 6d.; boiler plates, 
£7 7s. 6d.; plates for tank, girder, and bridge work, £6 5s, to 
£6 7s. 6d.; English billets, £4 10s. to £4 12s, 6d.; foreign ditto, £4 
to £4 2s. 6d. Copper: Sheets, £72; tough ingot, £62 to £62 10s. ; 
best selected, £62 to £62 10s, per ton ; copper tubes, 94d. ; brass 
tubes, 74d.; condenser, 8}d.; rolled brass, 64d.; brass wire, 64d.; 
brass turning rods, 6#d.; yellow metal, 6}d. per lb. Sheet lead, 
£16per ton. English tin ingots, £136 10s. per ton. 


The Lancashire Coal Trade. 

The hot weather has caused a serious decline in the con” 
sumption of house coa), notwithstanding short time now being 
worked in the Manchester district, and other parts of Lancashire. 
A fair quantity is coming from outside districts, and coalowners 
here adhere to list prices. Slack is also being produced in smaller 
quantities, and although the demand is slow we cannot hear of 
any concessions, except for lots which have to be cleared off the 
pit bank at almost any price. In shipping, there is little business 
passing, and prices have a downward tendency. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

The trade being done in hematite iron remains very small 
indeed, and the inquiries as to new business show there is very 
little change to be expected in the near future. Indeed the 
pees is held forth that a less active market will be experienced 
vefore there is any improvement in the market, as for some time 
past the orders given out are mostly of a small sort, and they 
represent in the aggregate only a meagre volume of business. 
Makers are not well off for orders, and the output of the district 
is smaller than it has been for years. The North Lonsdale Iron 
and Steel Company, at Ulverston, is relighting a furnace, after 
putting one out of blast a short time ago, but as the Barrow Steel 
Company put a furnace out a fortnight ago, the output of metal in 
the district remains practically unchanged. The stocks of metal 
held in the district are kept very low indeed. In warrant stores 
there is only 5500 tons, ond makers have on hand in their yards an 
estimated stock of from 25,000 tons to 30,000 tons. The price of 
iron is lower on the week, and mixed Bessemer Nos. are at 59s. 
net f.o.b., nominal, while warrant iron sellers are at 57s. 6d. net 
cash. It is generally expected that still lower prices will prevail 
before long, and therefore buyers are only securing deliveries of 
what they want at present. A slow trade is being done in special 
hematite iron, ferro-manganese, spiegeleisen, and charcoal iron. 
Stocks of serap iron are accumulating, and very few sales are being 
made. Iron ore sells only in small parcels, and prices are easier at 
10s. per ton net at mines. Foreign ores are not being imported on 
any large scale at present. 


Steel. 


There is less satisfaction in the position of the steel trade 
this week. Very few orders are held in the district, and the out- 
look for new business is very unsatisfactory. Railway companies 
are not ordering many rails at present, and the demand for ship- 
building material is slow, as the ships in hand have got most of 
the plates, sections, and other things already supplied. 


Shipbuilding and Engineering. 

There is very little demand for shipping tonnage, and 
great competition is experienced for the few orders in the market. 
Engineers are very indifferently employed both in the marine and 
gun-mounting departments. The event of the week has been the 
opening of Walney Bridge, described in last week’s ENGINEER. It 
may be described as a great and successful municipal enterprise 
on the part of the Corporation of Barrow. 


Shipping and Coal. 

Shipping remains weak. The exports of iron from West 
Coast ports last week amounted to 1687 tons, and of steel to 6299 
tons, a total of 7966 tons, comparing with 18,386 tons in the corre- 
sponding week of last year, a decrease of 10,400 tons. The aggre- 
gate shipments this year to date have reached 289,467 tons, as 
against, 524,889 tons in the corresponding period of last year, a 
decrease of 235,422 tons. The coal and coke trade is limited, 
although a much lower range of prices prevails. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
General. 


JULY, usually the slackest month of the year, is closing 
under circumstances of igen agers depression in most of the 
heavy departments, and with little prospect of improvement in 





the immediate future. The Bank Holiday stoppage, owing to the 
languid condition of industrial affairs, will be more protracted 
than has been the case for some years, In the coalfield the output 
is generally in excess of market requirements in nearly all classes 
of fuel. Shipping trade remains as previously reported, there 
being an absence of fresh demand from distant markets, as 
already noted. Inactivity marks the iron trade, the lower quota- 
tions failing to induce new business to any extent. Several of the 
lighter industries are probably better than they were, but the 
orders recently placed are by no means adequate for the full 
employment, or anything approaching it, of the artisans and 
others concerned, 


Steam Coal. 

The shipping trade shows no signs of getting stronger. 
The latest figures available for Hull and Grimsby exhibit a decrease 
in exports, as compared with the corresponding period of last year. 
From Hull, for the week ending 21st July, the weight of coal 
exported was 84,979 tons, against 88,253 tons for the similar week 
of last year. From Grimsby, for the week ending July 24th, the 
exports amounted to 38,402 tons, against 42,963 tons for the 
corresponding period of last year. The principal market supplied 
from Hull continued to be Cronstadt, which took 15,319 tons ; 
from Grimsby, Hamburg, which received 5708 tons, The compe- 
tition of Derbyshire and Notts at the Humber ports is pretty 
active. The tonnage forwarded to the seaboard, although mainly 
for exportation, is also for bunkering purposes and the use of the 
steam fishing trawlers. A fair business continues to be done by 
several local firms with Liverpool. Steam coal for shipment 
remains at 10s. to 10s. 6d. per ton. 


Locomotive and Gas Coal Contracts. 

The renewal of railway contracts is always awaited with 
interest, as primarily governing the market prices for steam fuel, 
manufacturers striving to secure terms as near the railway com- 
pany basis as possible. It may be taken that railway companies 
are now having their contracts resumed on the basis of 10s. 6d. to 
lls. per ton, which is, approximately, a reduction of 2s. per ton on 
previous contracts at the same period of the year. The Gas 
Coalowners’ Association have been able to insist on a basis price, 
which shows a fall of only 6d. per ton on last year’s contract rate. 
The explanation as to the discrepancy between the amount of 
reduction in steam and gas coal is readily forthcoming. Last year 
hard coal went up from 8s. 6d. to 12s 6d. and 13s. per ton, whilst 
gas coal was advanced no more than 2s. 6d. per ton. Another 
factor in favour of gas coal prices being maintained is the closer 
cohesion in the gas coal trade. In some quarters the view is 
expressed that easier rates may yet be obtained, but generally 
the business is being done on the basis mentioned. 


Household Fuel. 

The exceptionally fine summer weather is, of course, 
greatly restricting the consumption of domestic coal, but orders 
are coming forward more freely from London and the South for 
stacking, in view of winter requirements. The demand is more 
for secondary than for the best qualities. Secondary grades are 
going in fairly large tonnages to the Eastern Counties and various 
markets in West Yorkshire and Lancashire. Best Barnsley 
“softs” are at lls. to 11s. 6d. per ton; secondary sorts range 
from 9s. 9d. to 10s. per ton. The principal thick-seam pits 
throughout the Barnsley district are making from four to five days 
a week, except where village ‘‘ feasts” are being held. The thin- 
seam pits are more affected than others by the quiet state of 
trade. 


Coke and Coking Fuel. 

Coke does not become much stronger, the output being 
still more than the market requires, but we have no further 
decline to report in quotaticns this week. Best washed coke 
remains at lls, to 11s. 6d. per ton, unwashed at 10s. 3d. to 10s. 9d. 
perton. In South Yorkshire the small coal sent into Lancashire 
is mainly contracted for, and the weaker condition of the cotton 
trade does not therefore affect South Yorksbire directly, as it 
does the districts nearer at hand. Prices for slack are maintained 
at from 4s, 6d. to 5s, per ton. The production of slack is re- 
stricted by the diminished demand for industrial purposes and 
shipment, and this, of course, assists in preventing reductions in 
price, 


The Iron Market. 

There is practically no change to note this week. In 
hematites makers are still following the declining market in not 
re-lighting furnaces taken off for repairs, so that the supply is yet 
rather below the demand. The export business still continues, 
though not in the large volume of a few months back. It is 
mainly to Germany and the United States, the latter market 
showing a slight increase in its requirements. The reduction 
noted last week in Lincolnshire irons has not had the effect of 
inducing business. In Derbyshire there is a movement towards 
reducing ironworkers’ wages. A little more business is looked for. 
Although generally the Derbyshire iron trade is inactive, it does 
not compare unfavourably with other Midland districts. Quiet- 
ness is reported at the rolling mills and forges, the specifications 
for plates, bars, tees, and angles being somewhat scanty ; but the 
prospects of a more buoyant business in connection with foundry 
work are stated to be getting more favourable. In the machinery 
departments no change apart from specialities has to be noted. 


Iron Quotations. 

Quotations, all net and delivered in Sheffield or Rotherham, 
are as follows :—Hematites: West Coast, 68s. to 70s. per ton; 
East Coast, 63s. to 65s. per ton. Lincolnshire, No. 3 foundry, 
50s. per ton; No. 4 foundry, 49s. per ton; No. 4 forge, 48s. per 
ton; No. 5, mottled, white, and basic, 50s. per ton. Derbyshire, 
No. 3 foundry, 50s. per ton; No. 4 forge, 49s. per ton. 


Bars, Sheets, and Billets. 
Bar iron, £6 10s. per ton ; sheets, £8 to £8 10s. per ton ; 
Bessemer billets, £7 per ton ; Siemens ditto, £7 10s. per ton. 


Railway Material, Steel, &c. 

Inquiries continue to come forward from foreign and 
colonial markets in respect of railway material, but orders are 
not being placed to any great extent.. In several works there is a 
fair business doing in certain specialities, and more activity is 
confidently looked for later in the year. The home railway com- 
panies do not order beyond replacements, but a revival in general 
trade would cause a prompt recovery in railway material. The 
steel establishments are not more active than last reported. Small 
orders continue to be booked from time to time, and these suffice 
to prevent departments being altogether idle; but there is no 
bulk of business coming forward, or any early prospect of it, so far 
as can be seen at the moment. The reports from the lighter steel 
departments are better than from the heavy branches. Manu- 
facturers employed in special castings and other work for agricul- 
tural machinery and implements are having an excellent season, 
and there is a general impression that business with certain distant 
markets will considerably expand after the harvests, which are 
expected to be good, have been realised. 


The Unemployed. 

A disquieting feature of local indastry is the increase in 
the number of unemployed. At a meeting of the Distress Com- 
mittee, held on the 24th inst., the chairman, Councillor Harland, 
suggested that the Lord Mayor should be asked, in view of the 
exigencies of the winter, to consider the advisability of starting 
a fund in the city and co-operating with the Committee, or any 
extension thereof, as to the best means of distributing relief to 
deserving unemployed. The suggestion was adopted. The most 











recent returns show that 2504 men had registered, of whom 1251 
had received employment, and 751 were for various reasons 
refused, leaving 502 for whom work is still required. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THE pig iron market this week has been in a state of 
suspended animation, and it is difficult to see how business can be 
worse. The outlook is undoubtedly very discouraging, and in the 
expectation of lower prices consumers buy from hand to mouth 
only—small lots for immediate delivery. Consumers hold that 
prices of Cleveland iron are too high, and it can hardly be disputed 
that they are when the figures quoted by producers in other dis- 
tricts are taken into account. It surprises most people how the 
Cleveland makers adhere so firmly to their quotations, but lower 
rates are believed to be inevitable in this district, when other dis- 
tricts are taking so much less, At present, no doubt, Cleveland 
producers are not badly off for orders, but shortly they must com- 
mence to press for business. No. 3 Cleveland G.M.B. pig iron has 
mostly been sold this week at 50s. per ton for early f.o.b. delivery. 
Prices for forward delivery are altogether nominal, but noone would 
pay anything like the figures ruling for prompt. No. 1 Cleveland 
pig iron is at 52s, 3d.; No. 4 foundry at 48s.; No. 4 forge at 47s. ; 
and mottled and white at 46s. 9d., allfor prompt. Nos 1 and 3 
are rather scarce, but too much of the lower qualities is turned 
out, and this partly accounts for the relatively lower prices 
as compared with the quotations for the higher qualities. A 
number of the furnaces have been working badly of late, and 
turning out more than their usual proportion of forge iron, just 
when it could best be done without. Some forge iron appears to 
have gone into makers’ stock, and a little into Connal’s store. 


Hematite Pig Iron. 

Business continues extremely slow, and prospects of 
improvement are anything but good. However, no further reduc- 
tion in price can be reported, for the blowing out of two furnaces 
producing hematite has apparently checked the downward move- 
ment in prices which commenced some three or four weeks ago. 
The hematite makers can do with cheaper materials, for these 
have been rather high for some time, and, besides, the wages paid 
at the hematite furnaces are based upon the price realised for 
No. 3 Cleveland G.M.B. pig iron, which all the year has been 
relatively dearer than mixed numbers hematite. Usually the 
difference between the prices of No. 3 Cleveland iron and that of 
mixed numbers hematite iron is 10s. per ton; to-day it is only 
about 5s. 9d. Mixed numbers now are obtainable at 56s. per ton. 
Rubio ore is readily forthcoming at 14s. 9d. per ton c.i.f. Middles- 
brough. Gellivare—Swedish—ore ranges from 17s. to 19s. per ton, 
delivered at North-East Coast ports. Spanish ore merchants are 
now competing keenly for orders, but consumers are buying little 
just now. Ironmasters are getting cheaper coke; it is easy to 
get average qualities at 15s. 6d. per ton, delivered at the Middles- 
brough furnaces. 


Pig Iron Stock. 

The stock of Cleveland pig iron in Connal’s public stores 
has been increasing throughout July, and this is the first month 
since February, 1906, when the stock has risen. The quantity 
held on July 29th was 53,896 tons—an increase for the month of 
5546 tons. On the Ist ult. was reported the smallest stock— 
47,949 tons— that has ever been held since 1900. The stock has 
dropped from 750,000 tons in less that two and a-half years. All 
that is now held is ordinary Cleveland iron, and, with the excep- 
tion of 1125 tons, is of No. 3 quality. 


Pig Iron Shipments. 

The shipments of pig iron from the Cleveland district were 
not so good for July as was expected. To foreign parts they were 
generally well maintained, notwithstanding the comparatively high 
price of No. 3 Cleveland pig iron, but the price has been against 
the deliveries to Scotland. The total exports were 101,830 tons 
up to 29th July, against 116,062 tons in June, 141,285 tons in July, 
1907, and 119,629 tons in July, 1906, all to 29th. 


Realised Prices of Manufactured Iron. 

The Board of Conciliation and Arbitration for the 
Manufactured Iron and Steel Trade of the North of England have 
been informed by the public accountants, who have gone through 
the manufacturers’ books, that the average price realised by the 
producers in the North-East of England for the finished iron 
delivered in May-June was £6 13s. 10.61d, per ton, that being 
3s. 74d. per ton less than the average for the previous two months, 
and in accordance with the sliding scale arrangement, which has 
been in force since 1872, the wages at the finished iron works in 
the district will, for August-September, be reduced 23 per cent., 
while the rate for puddling will be lowered 3d. per ton, bringing it 
down to 8s. 9d. perton. Trade is undoubtedly bad, but has been con- 
siderably worse as far as prices are concerned, for the realised price 
has been down to £4 14s., and the rate for puddling tos. 3d. This 
year the rate for puddling has fallen 6d., and wages have dropped 
5 per cent. since December 31st last. Realised prices declined 
3s, 84d. in the first two months, 4s. 94d. in the second, and 3s. 74d. 
in the third, making 12s. 14d. decline this last half year. The 
best price of the late boom was £7 6s. 9d. per ton reported for 
September-October last year, and the fall from that best has 
therefore been 12s. 10$d. The realised price has not been so low 
since the latter part of 1906 as it was in May-June this year. The 
average price realised for iron rails was £6 5s. 3.85d., decrease on 
previous two months 5s. 74d.; for iron plates £5 19s. 7d., decrease 
4s, 5d.; for iron bars £6 16s, 64d., decrease 2s. 4}d.; and for iron 
angles £6 19s. 0.77d., decrease 5s. 84d. The output has been very 
poor—hardly more than half of what it was a year ago—and it is 
pretty clear that the works were running very irregularly. 


Manufactured Iron and Steel. 

It is seven or eight years since the finished iron and steel 
works of this district were so badly situated, and the only branch 
in which a fair amount of work is being executed is that of rail- 
making. There are some very fair orders offering, one for 50,000 
tons for the East Indian Railways, and prospects are not unsatisfac- 
tory. Producers, therefore, keep their quotations for heavy steel 
rails about £5 lis. net f.o.b. ‘hough there are so few orders 
being offered in other branches manufacturers will not reduce their 
quotations. The lowering of prices in other districts has no influ- 
ence on them. For steel ship plates £6 is quoted ; for steel boiler 
plates, £7 ; for iron ship plates, £6 5s,; for steel ship angles, 
£5 12s. 6d.; for iron ship angles, £6 15s.; for packing iron and 
steel, £5 10s.; for steel sheets—singles—£7 15s.; for steel hoops, 
£6 17s. 6d.; for steel strip, £6 12s, 6d.; for steel bars, £6 7s. 6d.; 
for iron bars, £6 15s., all less 24 per cent. f.o.t. Galvanised and 
corrugated iron or steel sheets are at £12 10s., less 24 per cent. for 
local consumption, or 4 per cent. for export. 


Iron and Steel Institute. 

In connection with the autumn meeting of the Iron and 
Steel Institute, to be held at Middlesbrough from September 28th 
to October 2nd, a guarantee fund of over £4300 has been raised. 
On Monday evening, September 28th, there is to be a con- 
versazione and concert in Middlesbrough Town Hall, the Mayor 
to receive the guests. On Tuesday the morning will be devoted 
to the reading of papers, and the Cleveland Institution of 
Engineers will entertain the Institute members at luncheon. On 
Wednesday afternoon there will be a visit to Smith’s Dry Docks 
at South Bank, and in the evening a banquet in the Town Hall 
at the invitation of the Reception Committee. On Thursday 
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afternoon there will be a garden party at Rounton Grange on the 
invitation of Sir Hugh Bell, Bart., the president. On Friday the 
river Tees will be inspected on the invitation of the Tees Con- 
servancy Commissioners, and visits will be made to other places of 
interest. It was announced that already 465 gentlemen and 298 
ladies, total 763, had intimated their intention of attending the 
Middlest rough meeting of the Institution. 


Coal and Coke. 

The improvement in the demand for best qualities of 
steam and gas coal is maintained, and prices are strong. Best 
steam at 14s. 6d. and best gas at lls. 3d., both f.o.b., second 
qualities being about Is. less. The oversea requirements are large, 
and shipments are good in consequence. Manufacturing and coking 
coals are in rather quiet request. Coking is quoted 10s. to 10s. 6d., 
and the prices of coke have declined, foundry being obtainable at 
17s. f.o.b. and furnace at 15s. 6d., delivered at Middlesbrough 
works. The Northumberland Colliery deputies and mechanics 
have agreed to a reduction of 1d. per day in their wages. In the 
wages of Cleveland ironstone miners no change is to be made 
during the third quarter of the year. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Business Outlook. 

THE general prospects of business are still indifferent. In 
the Glasgow district iron, steel, shipbuilding and some other 
important works do not resume after the annual trade holidays 
until the beginaing of next week, and in not a few cases the orders 
coming to hand show no improvement on the state of matters 
prevailing at the beginning of July. Some manufacturers have, 
however, been talking somewhat more hopefully regarding the 
future, and it is sincerely to be hoped that their anticipations 
may be realised. Although there is much unemployment and 
great distress in Glasgow and other industrial centres, work- 
men have been showing great reluctance in submitting to 
inevitable reductions ot wages, and union funds are in certain 
cases being depleted in order to perpetuate disputes which, with 
the present scarcity ot work, can only have one ending. It is so 
far satisfactory that the miners are going back to their work ona 
reduction of 6d. per day. This was agreed to at a conference of 
the Conciliation Board in Glasgow on Tuesday, after the men’s 
representatives had satisfied themselves by their accountant’s 
examination of the employers’ books that the reduction was justi- 
tied by the fall in coal prices. 


The Warrant Market. 

There has been comparatively little business being done in the 
Glasgow pig iron market. ‘The transactions in Cleveland warrants 
have taken place at 50s. 24d. to 50s. cash, and 49s, 3d. to 49s. 2d. 
for delivery in three months. As the foreign demand has 
materially slackened, some authorities are of opinion that there 
may be a further decline in prices. 


Scotch Makers’ Iron. 

There are 69 furnaces in blast in Scotland, compared with 
90 at this time last year. A number of the furnaces put out will 
be re-lighted as soon as necessary repairs are effected, for while 
the current demand for pig iron is small, the makers have for a 
long time hed such a steady trade that no inconvenient additions 
have been made to stocks. Were coals somewhat cheaper there 
could be no risk in producing pig iron at present prices 
for private storage. Since last report several brands have 
been further reduced 6d. per ton. At Glasgow, Monkland, No. 1, 
is quoted 57s. 6d.; No. 3, 54s. 6d.; Carnbroe, No. 1, 57s. 6d.; 
No. 3, 54s. 6d.; Clyde, No. 1, 60s. 6d.; No. 3, 55s. 6d.; Gart- 
sherrie, No. 1, 6ls.; No. 3, 56s.; Calder, No. 1, 62s.; No. 3, 
57s.; Summerlee, No. 1, 62s. 6d.; No. 3, 57s. 6d.; Langloan, No. 1, 
65s.; No. 3, 60s.; Coltness, No. 1, 88s.; No 3, 60s. 6d.; Glen- 
garnock, at Ardrossan, No. 1, 61s. 6d.; No. 3, 56s. 6d.; Eglinton, 
No. 1, 57s.; No. 3, 54s. 6d.; Dalmellington, at Ayr, No. 1, 
58s. 6d.; No. 3, 53s. 6d ; Shotts, at Leith, No. 1, 62s. 6d.; No. 3, 
57s. 6d.; Carron at Grangemouth, No. 1, 66s. 6d.; No. 3, 58s. 6d. 
per ton. 


Pig Iron Exports and Imports. 

The shipments of pig iron from Scottish ports in the 
past week have been exceptionally small during the holidays, 
amounting to only 3845 tons, against 9645 in the corresponding 
week of last year. There was despatched to Germany 500 tons, 
Canada 250, Italy 200, India 45, France 55, Holland, 180, 
Belgium 60, China and Japan 360, other countries, 82, the coast- 
wise shipments {being 2113 tons, compareji with 2395 in the same 
week of last year. By far our largest foreign customer this year 
so far has been Italy, which has taken 16,000 tons of Scotch pig 
iron, compared with 14,470 tons in the corresponding period of 
last year. The past week’s arrivals of pig iron at Grangemouth 
from the Cleveland district were 3963 tons, being 2243 tons less 
than in the corresponding week of 1907. 


Hematite Iron and Steel. 

The market for hematite pig iron has been quiet, there 
having been less demand than might have been anticipated, in 
view of the reopening of the steel works next week. Merchants 
quote 56s. 6d. per ton for Scotch hematite for delivery at the 
West of Scotland steel works. Inquiries among the steel makers 
go to show that the prospects of business are still unsatisfactory. 
There is a great lack of inquiries of a kind that could be profitably 
entertained. One of the leading makers gives it as his opinion 
that, while business may present difficulties for some time, a 
gradual revival may fairly be anticipated. 


The Finished Iron and Engineering Trades. 

The prospect in the malleable iron trade presents not a 
little discouragement. Makers in some cases look for an improve- 
ment in business as soon as it is generally known that the holidays 
are at an end, but the inquiry so far has been comparatively poor, 
and it looks as if a start would have to be made with only a pro- 
portion of plant in operation. The engineering trades are 
generally quiet. Firms engaged on certain specialities have good 
orders in hand, but in the general run of work there is compara- 
tively little being done. Makers of land boilers are well supplied with 
work, There is continued depression in the foundry industry. 


The Coal Trade. 


The effect of the trade holidays comes well out in the 
reduction of the shipment of coal from Scottish ports in the past 
week to nearly one-half the figures of the preceding week. There 
is, however, a good deal of vitality in the export branch of the 
trade, and, now that the colliers’ wages have been reduced 6d. per 
day, the coalmasters will be in a better position to make necessary 
concessions in price. The tendency in shipping coal is easier. 
House qualities have been dull in consequence of fine weather, 
and the price has given way about 1s. 6d. per ton. The demand 
for manufacturing purposes is quiet. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
State of the Coal Trade. 


; A sUMMARY of prevailing conditions was rightly expressed 
on ’Change, Cardiff, last week. It was to the effect, ‘that the 
steam coal trade last week showed a much harder tendency, as 
buyers who had previously held off were placing their require- 





ments over the August holidays.” For some time, said an 
authority, it had been apparent that the leading coalowners were 
well stemmed, but in their efforts to “‘ bear” off, buyers held on 
until the Admiralty requirements had been met, in the hope of 
easier terms being obtainable. They found, however, that with 
outputs rather less than expected, the collieries were generally 
well off for orders. The placing of new business soon resulted in 
an advance in prices for best descriptions of steam, and other 
qualities next shared in the improvement. The latest authorita- 
tive statement is that the leading collieries are well supplied with 
business to the middle, or even to the end, of August. After the 
holidays it is expected that best large steams will be scarce. 


Latest Prices of Coal at Cardiff. 


It will be seen from my list that an appreciable advance 
has been made. Best steam coal, 16s, 6d. to 17s. ; seconds, 
15s. 3d. to 15s. 9d.; ordinary large steam, 14s. 3d. to 14s. 9d.; best 
drys, 15s. 6d. to 15s, 9d.; ordinary drys, 13s. 3d. to 13s, 9d.; 
best Monmouthshire black vein, 14s. 9d. to 15s.; Western Valleys, 
lds. to 14s. 6d.; Eastern Valleys, best classes, 12s. 6d. to 13s.; 
Eastern Valleys, other sorts, lls. 6d. to 12s.; best house coal, 
17s. 6d. to 18s. 6d.; other qualities, 14s 6d. to 16s. 6d.; No. 3 
Rhondda, 18s. to 18s. 6d.; through, 14s. to 14s. 9d.; No. 3 
smalls, 10s. to 1ls.; No. 2 Rhondda, 10s. 6d. to 11s. 3d.; through, 
93. 6d. to 10s.; No. 2 smalls, 8s. to 8s. 6d.; best washed nuts, 
13s. to 13s. 6d.; seconds, 12s. to 12s, 6d.; best washed peas, 
12s. to 12s. 6d.; seconds, lls. 6d. to 12s.; best smal! steams, 
9s. 3d. to 9s. 6d.; seconds, &s. to 8s. 6d.; other smalls, including 
drys, 6s, to 7s., all less 24. Patent fuel, 15s. 9d. to 16s. 3d., f.o.b., 
less 24. Coke, furnace, 16s. to 17s.; ordinary foundry, 17s, to 18s. ; 
special, 24s. to 25s.; pitwood, 21s. 9d. to 22s. 3d., ex ship. 


Anthracite. 

In a visit last week to the anthracite district, | may say, 
without specifying any one particular colliery, that the character 
and quantity of samples exhibited were in the strongest terms 
gratifying. The finest Stanllyd hand-picked coals, used in malt- 
ing, were in abundance, and all classes in fair supply. What the 
trade really wants is a fuller demand. Tone of business last week 
was too quiet, but prices showed little change. Latest are :— 
Best Stanllyd, 24s, to 25s.; seconds, 22s. to 23s. net ; Swansea 
Valley, big vein, large, 19s. 6d. to 20s. 6d., less 24 per cent. ; 
red vein, 11s, 9d.‘to 12s., less 24 ; machine-made cobbles, 21s. 6d. 
to 22s. net ; machine-made French nuts, 23s, to24s. net ; German 
nuts, 23s, 6d. to 24s. 6d. net; machine-made beans, 20s. 6d. to 
21s. 6d.; screened beans, 14s. 6d. to 15s. 6d. net; machine- 
made peas, 9s. 6d. to 10s. 6d. net; rubbly culm, 5s. 6d. to 
5s. 9d., less 24; ordinary duff, 3s. to 3s, 3d. Other coals at 
Swansea were the following :—Best steam, 16s. 6d. to 17s.; 
seconds, 14s. 9d. to lis, 3d.; No. 3 Rhondda, 19s. to 19s, 3d. 
Patent fuel, 14s. to 14s. 6d., all less 24, 


Iron and Steel. 

Referring to the state of trade amongst the steelworkers 
in the district, the manager of the Ebbw Vale Works writes toa 
local paper :—‘‘ Enormous quantities of tin and sheet bars and 
billets are being dumped at Newport. Our steel works are capable 
of making these as cheaply as at the point of origin, and every 
user of them of consequence has expressed his or their willingness 
to cease using foreign steel if he or they can be protected in our 
own Colonies—a protection our Colonies are prepared to afford. 
In the meantime, pending discussion and settlement, our iron and 
steelworkers are practically idle.” That the managers at the 
principal works do not despair of a turn of the tide is evident by 
the large shipments being made on their account to Newport and 
Cardiff. On Monday Ebbw Vale received 2080 tons iron ore 
from Castro Urdiales and 1200 tons from Oxelsund, and 
this week Ebbw Vale received 2550 tons from Bilbao, Blaenavon 
3400 tons from Nicolaif, 2140 tons from Roscoff, and 2140 tons 
from Bilbao. Guest, Keen and Co. also received a cargo from 
Bilbao. From New York 1863 tons of steel billets came to the 
order of Jones, Heard and Co.; various cargoes of scrap steel from 
Southampton, Workington, and London, with pig iron from 
Grimsby, and billets from Antwerp. As noticed on previous 
occasions, the works at Dowlais are an exception to the others, for 
they continue to display gome degree of activity. Last week there 
was a fair yield of light and heavy rails, steel sleepers, and miscel- 
laneous ‘‘ goods,” while progress is being practically shown in the 
great undertaking to which Guest, Keen and Co. are committed. 
The quotations mid-week at the Metal Exchange, Swansea, were 
as follows :—Hematite pig iron, mixed numbers, 57s. 6d.; Middles- 
brough, 50s.; Scotch, 55s. 6d.; Welsh hematite, 59s. to 59s. 6d., 
delivered ; East Coast hematite, 60s. c.i.f.; West Coast hematite, 
60s. c i.f. No rails or sleepers quoted. Bars: Siemens, £4 7s. 6d.; 
Bessemer, £4 6s. 6d. to £4 7s. 6d. Rubio ore, 13s. 9d. to 14s. 3d., 
Cardiff or Newport. The fact that Middlesbrough is now getting 
demands for heavy steel rails is being discussed here, in the belief 
that increased requirements may also be made in this quarter. 
Some few railway orders are coming in. 


Tin-plate. 


In all parts of the district the trade has been very 
animated. Ina personal visit to Briton Ferry, Port Talbot, and 
the Swansea Valley this was very evident, and signs of prosperity 
were numerous in building operations asa result of the continuance 
of good trade. During last week most mills were busy, though at 
Llanelly a little more vigour would have been welcomed, but here 
good shipments have been made on Far East account by way of 
Liverpool. The total despatch of make toe the seaport last week 
totalled 101,983 boxes, received from works 87,328 boxes, stocks 
remaining 154,422 boxes. Latest report at Swansea was that there 
was not such a large inquiry for plates, but that prices were very 
steady, and it was difficult to get supplies of plates for early deli- 
very. Latest quotations were:—Ordinary tin-plates, Bessemer 
primes, 12s. 4$d.; Siemens, the same ; ternes, 22s. 3d. to 22s. 6d.; 
C.A. roofing sheets, £8 5s. to £8 10s. per ton; big sheets for 
galvanising, £8 5s. to £8 10s; finished black plates, 
£9 7s. 6d. to £9 10s.; galvanised sheets, 24g¢., £9 7s. 6d. to 
£9 10s.; block tin, £136 17s. 6d cash and £137 17s. 6d. three 
months. Swansea also issue the following :—Copper, £59 1s. 3d. 
cash and £59 16s. 3d. three months ; lead, £13 12s. 6d.; spelter, 
£19 5s.; silver, 244d. per oz. Only a partial settlement of the dis- 
pute at Llanelly has occurred: 


Non.unionism Strike. 


We hear on going to press that 6000 men have gone on 
strike at the Powell Duffryn Collieries, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
Rhenish-Westphalian Iron Market. 

WEAKNESS in demand as well as in prices is generally 
reported from the various iron departments; very few establish- 
ments can boast of having a fair supply of fresh work to carry 
them over the next few months; as a rule prices have to be 
reduced to the lowest point before an order can be obtained. ‘The 
Siegerland Iron Ore Convention has agreed to a 50 per cent. 
reduction in output. Quotations remain the same as before. At 
the general meeting of the Syndicate the production of iron ore 
in May of present year was stated to have n 149,055 t., and in 
June 135,804 t, were produced ; deliveries during the same months 
were 141,305 t., and 128,957 t. iron ore. Existing orders amount 
to 380,700 t. 


Deliveries of Steel Convention in June. 


A decrease compared with last month is shown in the 
deliveries of the Steel Convention, which were 378,361 t., as 





avainst 414,855 t. in May, and as against 514,664 t. in June, 1907, 
Of the deliveries in June, 98,056 t. were semi-finished steel, as 
against 114,599 t. in May, and 136,942 t. in June, 1907; railway 
material, 165,196 t., compared with 162,913 t. in May, and 
200,125 t. in June, 1907; sectional iron, 115,109 t., as against 
137,348 t. in May, and 177,597 t. in June, 1907. Deliveries in 
semi-finished steei were 16,543 t. lower than in the mcnth bofore, 
those in sectional iron 22,234 t. lower, and the deliveries in rail- 
way material 2283. higher than in previous month, It is reported 
from Frankfort-on-Main that the Copper Plate Union reduced 
the basis price of copper plates M. 3 p.t., the present quotation 
being M. 140 p.t. 


Coal and Coke in Germany. 


Reports from the Ruhr coal district state the business 
during June and July to have been comparatively good, only in 
coal for coke making a decrease in demand was noticeable, and 
sales in steam coal, too, were lower than in May. The coke trade 
has shown rather less life than formerly, but the business in 
briquettes does not show any change. 


Austro-Hungarian Iron Industry. 

For some sorts of iron a steady inquiry is still reported to 
be coming in. Agricultural machines, for instance, are in active 
demand. The business transacted in the various departments is, 
however, not extensive, the wire and hardware industry even 
showing symptoms of weakness, On the Austro-Hungarian coal 
market a fair business is being done generally, and quotations 
have been pretty firm. 


Irregular Business in France. 

In some districts a very limited trade only is done ; in 
the Ardennes, for instance, activity has been reduced at severa| 
establishments. In the Meurthe et Moselle department a steady 
improvement is noticeable, whereas from the Nord reports of a 
decreasing tendency have been received. In the Loire and Centre 
a regular, though not extensive, business is done. Although but 
little life is stirring in the iron industry, and the textile trade is 
also comparatively quiet, the demand for pit coal has been lively, 
and coalowners in the different districts do not find it difficult to 
dispose of their output, while in the Centre especially a sound 
trade is being done. 


Languid Business in Belgium. 

From week to week the position of the Belgian iron 
market is getting more precarious. With the exception of bars, 
for which a better inquiry was experienced during the week, an 
absence of life must be reported from all branches, even the lowest 
prices failing to induce buyers to place more than what is abso 
lutely necessary. The number of orders booked at the mills and 
factories is alarmingly small, and decreasing from week to week. 
Bars for export stand at £4 16s., while for inland consumption 
132f. and 137f. p.t. is quoted for iron and steel bars, Stagnation 
prevails in the girder trade ; export quotation has fallen to 129f. 
p.t. net, and for home consumption 137.50f. p.t. is quoted. Rails 
are in limited request at 125f. p.t. The plate trade is extremely 
quiet ; competition of foreign firms is getting stronger every week, 
influencing both the inland and foreign trade in plates most un 
favourably. Common plates in iron and steel realise £5 8s. for 
export, Martin plates £5 16s. p.t., the inland quotations being 
145f. and 155f. p.t. respectively. A downward movement is gene 
rally felt in the raw iron business. Quotations for the third 
quarter have fallen on 63f. p.t. for foundry pig, 58f. p.t. for Athus 
and 63f. p.t. for Charleroi pig iron, basic standing on 68f. p.t. 
The decrease in price against last quarter is 5f., 4f., and 3f. p.t., 
and 15f. p.t. when compared t» 1907. Prices have been easier in 
the coal trade, foreign competition compelling coalowners to agree 
to reductions, at least for engine coal. Until now house coal has 
not been affected by the decreasing tendency, 20f.-to 24f. p.t. 
being quoted for best sorts of house fuel, while anthracite fetches 
from 24f. to 35f. p.t. Quotations for engine fuel, however, have 
been falling on an average 1.50f. p.t. since the beginning of July. 


German Railways. 
The receipts of the German railways in June were :— 
M. 71,374,072 from the passenger traffic, that is M. 10,059,588 
more than last year; from the goods traffic M. 119,204,560, or 
M. 6,076,875 less than in 1907. 


Italian Arms Factory. 
According to the Berliner Morgenblitter, the Ministry of 
War has resolved to build a Government arms factory and gun 
shops in Turin. 





AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July 16th. 

THE tin-plate industry is extremely active, and practically all 
mills are assured of orders throughout the summer. Cotton ties 
are also active, and the merchant steel and the wire mills are sold 
up indefinitely. The latest estimate of orders, including require- 
ments for merchant iron and merchant steel bars that can be 
relied upon, amount to 650,000 tons. Associated with this 
activity are the mills which turn out all manner of wire products 
for fencing and other purposes to which wire is applied. These 
activities, however, do not directly affect the great investments in 
steel production involved in the manufacture of steel rails, 
structural material and steel plate. In rails there is practically 
no competition, but in shapes and plates competition is acute and 
ices consequently sag to almost unremunerative levels. The 
nano yroducers, the United States Steel Corporation, has all 
along adhered to its original policy of keeping prices up. Lesser 
interests have grudgingly followed at a distance. The users of 
rail and bridge material might be able to force prices below where 
they are if they could make united purchases as the manufacturers 
of agricultural implements have been doing for years, who bought 
this year at 1,4, cents per pound. What the railroad companies 
contemplate doing in the way of pushing new construction no one 
knows. Shipbuilding is also practically tied up, and the car 
builders are running about half time. 

The copper situation does not improve. The next two months 
are critical The /éte noir is the 350,000,000 eg of available 
copper in the distributing centres of the world. If consumption 
were normal the situation would gradually clear up. The real 
point of the market is the ability and willingness of American 
copper producers to add to their eg accumulations by way of 
protecting European markets. The Wellington producers are 
waiting for the Blucher consumers to arrive on the battlefield in 
time. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are informed that Mr. E. V. Porter, Assoc. M. Inst. C.E., of 
Mansion House Chambers, 11, Queen Victoria-street, E.C., has 
been appointed the London representative of the firm of Weir, 
Walsh and Clark, Limited, of Guiseley, near Leeds, whose 
specialities are gas engines and suction gas producer plants. 

CroMPTON AND Co., Limited.—Annual holiday.—Crompton and 
Co., Limited, ask us to give notice that, in consequence of the 
annual holiday, the Are Works, Chelmsford, will be closed from 
noon Saturday, August Ist, until Monday, August 10th, and they 
request that no goods should be despatched to arrive during that 
period. “The head office, Salisbury House, London-wall, will 
remain open for business as usual, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics, 
the abridgment is not illustrated the Specification is without 
drawings. 


Opies 0, Specifications may be obtained at the Patent-ofice Sale Branch, 

¥ i, ton-building necery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
abridgment is the date of the advertisement of the acceptance of 





ion. 
An son may on any of the grownds mentioned in the Acts, within two 
mon PO the date given at the end of the abridgment, give notice at the 
Patent-ofice of opposition te the grant of a Patent, 


SUPERHEATERS. 


11,839. June Ist, 1908,—IMPROVEMENTS IN SUPERHEATERS, by 
William Beardmore, of Parkhead Forge, Rolling Mills, and 
Steel Works, Glasgow, and Alexander Speedie, of the same 
address. 

This invention has for its object the improvement in the con- 
struction of steam superheaters of the type in which there is 
provided a fire-tube shell of such depth and contour as to fit within 
the smoke-box without structural alteration to the boiler or smoke- 
box. According to the present invention, the shell of the super- 
heater consists of two channel irons and a front plate. Thechannel 
irons are of a breadth to suit the space between the tube plate of 
the boiler and the blast pipe, one channel iron being bent into 
\-shape to form the sides and bottom, its upper edge at opposite 
sides being turned out to form a seat for the second channel iron, 
which is flat and forms the top of the shell. These channel irons 
are riveted at one side to the boiler tube plate, and the opposite 
side of the space thus enclosed is closed by the front plate, 
which is of a contour similar to the contour of the channel 
irons. The front plate has apertures formed in it opposite 
the apertures in the boiler tube plate, and the boiler fire 
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tubes are of such length that they extend through the space 
enclosed by the superheater shell. The tubes are passed into 
position and withdrawn therefrom through the apertures in the 
front plate of the superheater; and to enable this to be done, 
to enable the tubes to be expanded into position and also to 
give increased heating surface in the superheater, the part of 
the tubes which extends through the superheater are of 
increased diameter. Means are provided as usual for admitting 
steam to be superheated to the interior of the shell and so to 
the exterior of the fire tubes, and baffles are arranged within 
the shell to distribute the steam amongst the tubes and to 
render its course to the outlet provided more or less tortuous. 
The invention is illustrated in the accompanying engraving. 
July 8th, 1908. 


INTERNAL COMBUSTION ENGINES. 


21,559. September 28th, 1907.—IMPROVEMENTS IN OR RELATING TO 
GAS ENGINE CYLINDERS, Alfred Julius Boult, of 111, Hatton- 
arden, London. 

The object of this invention is to provide an improved cylinder 
for internal combustion engines, and to arrange a liner in a gas 
engine cylinder which enables substantial advantages to be 
obtained. From the accompanying engraving it will be seen that 
the cylinder is formed with a water jacket in the normal 
manner, and consists of two sections « and } having an exterior 
flange d in the centre and a two-part annular member ¢. The 
liner } is held partly by means of the flange ¢ between flanges of 
the two sections « in a manner similar to that which has been 
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previcusly proposed for steam engine liners. With this form of 
attachment of the liner, the substantial advantage is obtained 
above all that the liner is not held in position by surface friction 
only, but the longitudinal stresses are transmitted through the 
flange d, and that even if the joints should in themselves become 
loose, no water can enter into the interior of the cylinder, because 
the liner which has been shrunk in forms a perfect closure. Thus, 
although the cylinder proper is divided in the centre, its running 
or working face is nevertheless not divided, and the closure against 


water is claimed to be practically perfect. After the screws which 
connect the two sections and the se with one another have been 
tightened, « is placed round the cylinder and is likewise screwed to 
the sections a. When that has been done, so far as tightness is 
concerned the cylinder corresponds exactly to cylinders of the old 
construction, in which interior and exterior casings are formed in 
one piece ; also, in this construction, the longitudinal stresses are 
transmitted through both casings although they are divided.— 
July 8th, 1908. 





ELECTRICAL. 


12,220. May 27th, 1907.—IMPROVEMENTS IN THE PRODUCTION AND 
EMPLOYMENT OF ELECTRIC CURRENTS OF HIGH PERIODICITY 
AND IN APPARATUS OR APPLIANCES THEREFOR, The Badische 
Anilin and Soda Fabrik, of Ludwigshafen-on-Rhine, Germany. 

This invention relates to the production of electrical oscillations 
by means of an electric arc, and these oscillations may be used for 
wireless telegraphy, for the production of ozone, and for other 
purposes for which electric currents of high periodicity are useful. 

teferring to the engraving, one method can consist in allowing an 
are F to spring between two electrodes E! E? which are in a circuit 
containing a resistance W and self-induction L L, while in a circuit 

in parallel] with the two electrodes are contained a condenser K, 

or other means of increasing the capacity, and another self-in- 

duction 8. The tension between the two electrodes may be a few 
hundred volts. A strong current of air, or other gas, is blown 
between the electrodes. _If cold air be employed the are shrinks 
together considerably. In this way oscillations, or vibrations, of 
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greatly varying periodicity, dependirg on the capacity and the 
self-induction of the parallel circuit, can be obtained without it 
being necessary specially to alter the length of the arc, current 
strength, or other factors. The electrodes can, with great ad- 
vantage, be so arranged that the air, or other gas, passes between 
them in a thin layer of large area; for instance, the electrodes 
can consist of two concentric cones or cylinders, or of a cone and 
a dise inside it, or of two flat discs. It is also advantageous to 
impart to the air a tangential or rotary motion. It is generally 
unnecessary to cool the electrodes, which can be made of any 
suitable material, such, for instance, as carbon or metal, in par- 
ticular copper and zinc, and they are only very slowly used up.— 
July 8th, 1908, 


DYNAMOS AND MOTORS. 


7045. March 30th, 1908. IMPROVEMENTS IN HoMOPOLAR DYNAMO 
Evectric Macuines, Jakob Emil Noeggerath, of Schenectady, 
New York, U.S.A. 

This invention relates to unipolar dynamo-electric machines, 
and particularly to small machines of this type, and its object is to 
provide certain improvements in the construction and arrangement 
of such machines. Except in low voltage machines the armatures 
of unipolar generators are provided with a plurality of conductors 
and collector rings through which the armature conductors are 
connected in series by means of stationary cross-connecting con- 
ductors and brushes bearing on the collector rings. In order to 
render the cross-connecting conductors readily accessible, a plate 
detachably secured to the field structure is provided, and the 
cross-connecting conductors are mounted on this member so that 
they are bodily removable as a unit with the plate. The invention 
further consists in mounting the brushes directly on these con- 
ductors, so that the brushes also are removable with the plate for 
inspection and renewal. The armature, as usual, is provided with 
a plurality of conductors, which are not shown, but which are con- 
nected at their ends to collector rings. For cross connecting the 
collector rings so as to place the armature conductors in series, 
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Lubricating Brushes 


conductors EK are provided, which are formed of flat insulated 
strips secured to a plate F by clamps. This plate F is detachably 
supported on the field-magnet by screws. Preferably, two of 
these plates are provided—one on each side of the field-magnet. 
Brushes G are mounted directly on the ends of the conductors E, 
and are consequently removable with the plate F for inspection 
and renewal. Current leads H are connected to the central points 
of some or all of the conductors E, so that a plurality of currents 
of different voltages may be derived from the machine. The 
brushes G are formed of superposed flexible metallic strips, since 
this type of brush is most satisfactory for collecting current at 
high — Idle lubricating brushes formed of graphite or other 
suitable lubricating material also bear on the collector rings, and 
while performing no electrical function, serve to lubricate the 
rings and decrease the wear on the current collecting rings and 
brushes. Coverplates may be provided which protect the ends of 
the conductors E and the brushes, but which are readily removed 
to permit inspection. —./Ju/y 8th, 1908. 


19,010. August 23rd, 1907.—IMPROVEMENTS IN CURRENT COLLECT- 
ING DEVICES FOR DYNAMO-ELECTRIC MACHINES, Mills Walker, 
of the Cottage, Leicester-road, Hale, Chester. 

This invention relates to commutators for dynamo-electric 
machines, and more particularly to commutators of the type in 
which the bearing surfaces for the current collecting brushes are 





grooved or flanged, as for instance is described in the Specification 











of British Letters Patent No. 5450 of 1906. The invention has for 
its object the construction of commutators of the type above 
mentioned which shall be cheaper and more easily manufactured 
than heretofore. According to the present invention the com- 
mutator is divided into sections pl end to end, each of which 
sections comprises one or more flanges or grooves. The bars or 
segments forming a section are held in position by rings engaging 
with notches in the sides of the segments and the segments in one 
section are connected electrically with the segments in an adjacent 
section by lugs or projections which can be soldered together if 
desired. Referring now to the engravings, the commutator is 
indicated as divided into two sections, each of which provides a 
flanged surface upon which the current-collecting brushes bear. 
The segments forming these sections are indicated at A and B, 
and are provided with notches with which rings C D engage when 
the segments are assembled together. The rings are strung on 
the commutator support alternately with the segments A B of the 
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commutator, the pair of rings C D of each section of the com- 
mutator being connected together by means of bolts. Each of the 
segments B is provided with lugs E to which the ends of the 
armature conductors are attached, these conductors being situated 
in slots in a core which is carried on a spider. Each of the 
segments A is provided with a lug F, having a forked extremity 
enclosing the extremity of a corresponding lug attached to the 
opposite commutator segment of the other section of the com- 
mutator. The joint between the extremities of the lugs may be 
made by soldering. It will be understood that as shown in the 
lower engraving the commutator segments A are separated from 
one another by means of mica or other insulation in the usual way. 
There are several modifications.—J/w/y 8th, 1908. 


PUMPING MACHINERY. 


15,712. July 8th, 1907.—IMPROVEMENTS IN RAISING AND FORCING 
WATER AND OTHER LIQUIDS, AND IN APPARATUS THEREFOR, by 
Francis Coulson, of Shamrock House, Durham. 

This invention has for its object increased economy in raising. 
and forcing water or « ther liquids, and is especially applicable for 
deep lift pumping, whether by forcing or by lifting or by a com- 
bination of both. The invention consists in the admission of air 
under compression in a continuous jet or stream, as contrasted with 
intermittent admission heretofore proposed, simultaneously with 
the delivery of the water by the pump into the rising main, and 
this has the effect of at all times reducing the load or resistance on 
the pump valves. The delivery of the compressed air is effected 
by a separate air-compressing apparatus or pump apart from the 
water-raising pump. It may be worked by a motor of any suitable 
kind - it may, for instance, be worked by the same motor or power 
that operates the water-raising pump or by another motor or power. 
The air compressor must be of a suitable capacity for compressing 
the air, and it discharges the same by means of a pipe connection 
into the rising main at any point or near the bottom of the rising 
main. In the accompanying drawings are shown various modes 
of carrying the invention into effect, Fig. 1 being a part sectional 
elevation of one form of apparatus, Figs. 2 and 3 part sectional 
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elevation and plan of a second form, Fig. 4 a part sectional eleva- 
tion of a third form, Fig. 5 a part sectional elevation of a fourth 
form, and Fig. 6 an elevation of a detail. In the case of a water 
pump with air vessel, the compressed air could be delivered into 
the latter or between it and the pump barrel. Such an arrange- 
ment is shown by dotted lines in Fig. 1, and if the dotted line con- 
nection were used, the part in full lines intermediate of the dotted 
lines would be omitted. In all cases the air enters the water pre- 
ferably in the form of small globules, and the water so charged 
rises to the surface with greater velocity, thus anticipating, the 
action of the water pump, or assisting it, or pulling it along, as it 
were, while mixing with it. The advantage so gaired is consider- 
ably in excess of the energy expended in compressing and deliver- 





ing the air to the rising main.—Ju/y 8th, 1908. 
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GAS PRODUCERS. 


18,825. August 21st, 1907.—IMPROVEMENTs IN GAs PRODUCERS, 
by Graham John Cameron Parker, and the Automobile Gas 
Producer Syndicate, Limited, both of 93, Hope-street, Glasgow. 

The engraving shows a vertical and horizontal section of a gas 
producer constructed under the invention. As shown, it is pro- 
vided with two or more air-supply connections united outside in 
one pipe furnished with a valve connecting to a blower for supply- 
ing air under pressure, and serving to admit air either to one or 
both of the compartments at will. Into the base of the produer 

chamber is fitted a plate of truncated conical formation having a 

central orifice fitted with a nozzle perforated to deliver air jets 

preferably converging centrally over the inlet, in which also is 
titted a central water-jet pipe F ; or several centre rings of jets 
may be used. On the conical face of the truncated plate beyond 
the nozzle perforations are formed to deliver diverging air jets 
into the fuel in the producer chamber. Thus the air is directed 
over an extended area of the fuel, thereby enabling the fire to 
be quickly lighted up prior to the engine being started, or before 
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the production of gas proper; after the production of gas has 
commenced the last mentioned supply of air is cut off. The air 
supply to the central nozzle is conducted from one side of the 
producer base through a port or opening in the flange of the 
truncated plate and through a corresponding port in an inter- 
mediate plate to a space or compartment B between the 
latter and a closely-jointed and removable cover. The air passes 
up as required through the nozzle piece. The supply of air to 
the diverging jets in the truncated plate is led into an annular 
space or compartment A or spaces formed between the latter and 
the intermediate plate around the central nozzle, and regulation 
of the supply is ensured by the valves on the supply pipes. The 
water supply to the central jet is led from a pump to the producer 
base, thence around a grooved seating in the bottom cever to a 
pipe extending up through the central air delivery nozzle, and 
formed with a jet orifice through which the water issnes or is 
directed into the fire.—/uly 8th, 1908. 


MISCELLANEOUS. 


19,281. Avgust 27th, 1907.—IMPROVEMENTS IN WAVE POWER 


APPARATUS.—Communicated to William Phillips Thompson, of 


6, Lord-street, Liverpool, by Alva Leeman Reynolds and George 
Albert Reynolds, both of Huntington Beach, California. 

This invention relates to improvements in wave power apparatus 
in which the horizontal component of the waves is utilised by means 
of vertically arranged vanes, and in which a pressure reservoir is 
provided for the storage of water. A number of vanes, each 
capatle of revolving independently of one another on a vertical 
axis in a complete circle, are arranged singly and independently 
to receive the horizontal wave impulses. They are connected in- 
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dependently of each other with pumps which are actuated as the 
respective vanes revolve to a greater or less extent around the 
axis. The vanes are arranged so as to be automatic and verti- 
cally adjustable, whereby they rise and fall to conform to the 
variation of tides to obtain maximum power from a given size 
vane by keeping the submerged portion of the vane at all times in 
that portion of the water where the wave motion is greatest. 
There are five claims. —J1/y 8th, 1908. 


7334. April 2nd, 1908. — IMPROVEMENTS RELATING TO Stop 
VALVES, by William Geipel, of 72a, St. Thomas-street, South- 
wark, 

This invention relates to fluid conduit stop valves of the kind in 
which the fluid control is effected at a part which is constricted 
with respect to the general cross sectional area of the conduit in 
order to reduce the size and weight of the valve and the power 
required to operate it, and it has for its object to construct valves 
of the character referred to in such a manner that when used in 
horizontal or nearly horizontally disposed conduits, there is no 
liability. of the liquid becoming trapped when undesired. As 
shown, the valve casing, as ordinarily, is provided with a gate 
val‘e which is free to be moved by any well-known or suitable 
means. The nozzle portions of the valve casing may be circular 
in cross section wherever taken, but in lieu of the circles represen- 
tative thereof being concentric as heretofore, the same are, in the 
improved valve, tangent to a plane which is perpendicular to the 














planes of the Said circles and contains the longitudinal bottom line 
of the interior surface of the pipes connected to the valve. In 





this way it will be seen that no obstruction is offered to the flow 


of liquid from one pipe to the other through the valve.—J/«/y Sti, 
1908. 


7847. April 8th, 1908.—IMPROVEMENTS IN EXHAUST SILENCERS 
APPLICABLE TO PETROL, GAS, AND OIL ENGINES, by Arthur 
Pratt, of The Mount, Dukinfield, Cheshire. 

This patent is for an improvement on the invention described 
in the specification of the patent dated December 20th, 1905, 
numbered 26,552, for ‘‘ Improvements in exhaust silencers appli- 
cable to petrol, gas, and oil engines.” The object of the present 
improvement is to minimise the effects of an excessive explosion 


N° 7,847. f af 









































caused by a double charge of explosive mixture when one or more 
charges has or have missed fire. The illustration shows a vertical 
section of the silencer with the improvements applied. The im- 
provements consist in forming one end of the silencer separately 
from the body. The cover of the separate end is secured by bolts 
which have springs under their heads, and a safety valve is also 
fitted to the cover. When an ordinary explosion takes place the 
safety valve is brought into action, but if an explosion of a double 
charge takes place not only the safety valve but the cover also 
neutralises the effects of the explosion by said cover rising on the 
bolts permitting the excessive explosive charge to escape. The 
general construction of the silencer will readily be gathered from 
the accompanying engraving.—/u/y 8th, 1908. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-ofice Oficial Gazette. 


INJECTION OF LIQuID 


890,620. #ROCESS AND APPARATUS FOR 
Enaines, R. Diesel, 


FUELS INTO INTERNAL COMBUSTION 
Munich, Germany.-—Filed July 1st, 1905. 
The eleven claims are for a process of injecting liquid fuel into 
internal combustion engines, which consists in compressing air or 




















oxygen and introducing it into a confined or closed fuel recep- 
tacle, further compressing the air or oxygen in the receptacle by 
forcing fuel into it, passing subdivided particles of air or oxygen 
through the confined fuel and then injecting it into a body of 
compressed air within the compression space of the engine. 


890,844. Recorpinc Manometer, F. N. Connet, Providence, 
R.I.—Filed February 2nd, 1907. 


This patent is for a recording Venturi meter. There are two 





cylindrical vessels in which are different pressures, These vessels 
hold water supplied by pipes, as shown. In the vessels are floats 
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which move the hand by means of a snail cam. ‘The action will 

be readily gathered from the engraving. There are twelve 

claims. 

890,951. Gas Propucer, G. Westinghouse, Pittsburg, Pu., 
assignor to Westinghouse Machine Company, «a Corporation of 
Pennsylvania.—Filed December 29th, 1905. 

There are three claims. The last runs as follows :—In combina 

tion in a gas producer, a gas generating chamber provided with a 

blast inlet port, a gas off-take pipe extending upwardly through 


890,951.] 














the bottom of said producer and into the centre of said’ chamber, 
and provided at its upper end with off-take ports, a water jacket 
surrounding said pipe, a water-cooled hood above said pipe and 
protecting said ports, and communicating with said water jacket, 
and means for admitting cooling water to said jacket and discharg- 
ing it from said hood. 

890,970. CARBURETTING APPARATUS FOR EXPLOSIVE ENGINEs, 

F. Dirr, Karlsruhe, Germany.—Filed. March 2nd, 1907. 

The invention consists in the combination of a reservoir having 
therein acentrally arranged tube, the lower end of which is above 
the bottom of the reservoir, and said tube being provided with 
apertures adjacent to its upper end, acap closing the upper end of 








the tube and forming an annular chamber about the apertured 
section thereof, an inwardly opening valve closing an air inlet in 
a wall of the cap, a hydrocarbon nozzle extending into the central 
tube, and an annular valve surrounding the tube within the cap 
and adapted to regulate the passage of air through the apertures 
in the tube. There is only one claim. 








passenger lift has recently been erected by Archibald Smith and 
Stevens, at the new offices of the National Pension Fund for Nurses 
in Buckingham-street. No attendant is required for this lift. On 
each floor served is an ordinary button push, momentary pressure 
of which will call the lift if it is not already in use by another 
passenger. When the lift cage arrives at the landing the door 
may be unlocked and opened and the cage entered. After entering 
the cage, the landing door must be again closed and locked by the 
simple movement of a lever ; if the door is not locked, the control 
circuit is interrupted and the cage cannot be moved. In the cage 
is placed a number of button pushes corresponding to the number 
of floors served. Momentary pressure of any button will send the 
cage to the corresponding floor, where it stops and the door may 
be opened and the passenger can alight. A stop button is also 
—_ to stop the cage if a wrong button has been pressed. 

hen the lift is in use all the controlling buttons are dead, so 
interference with the passenger using the lift is impossible. No 
door can be unlocked or opened when the cage is not standing 
opposite that particular door. The action of locking a door 
simultaneously restores the electric circuit, 
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PATENT 


TURBINE PUMP. 














18in. Single-stage Turbine Pump and Three-phase Motor, 9in. Three-stage Turbine Pump, Belt-driven, 640 g.p.m.,°500ft. head, 
delivering 5000 g.p.m., 86ft. head, 870 revs. per minute. 1440 revs. per minute. 


The “CONQUEROR” High- Efficiency Turbine “ 


can be designed so as 


to Suit any Working Condition and 
to Meet the Special Features of any Motive Power. 


They can be arranged to be direct-coupled, or driven by belting, by variable or constant speed 
electric motors, steam engines, steam turbines, gas or oil engines, water turbines, &c. Ac. 
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PERFORMANCE OF A STEAM ENGINE-DRIVEN PUMP. PERFORMANCE OF A THREE-PHASE MOTOR-DRIVEN PUMP. 
Constant head with great range in volume of water. Small variation in power for great range in head and vo'ume. 
. LIMITED. 
pea 7.R.T, 


Queen Anne’s Chambers, connie S.W. 
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INDIA RUBBER 
“Simplex” Cotton Belting. Canvas Fire Hose. 
Celluvert Fi BR: 
THE BEST L F 
Asbestos and Metallie Patent 
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Telegrams— 
Pulsometer, Reading. 
Pulsometer, London, 


The Best Pump 
Pulsometer 


Che JOulsometer-iccrtis™ 


STEAM PUMP pend 


Offices & Showrooms, 


for General Use. 61 & 63, Queen Victoria St., E.C. 


READING: 
Works, 
Nine Elms Ironworks. 


Ask for List No. 10. 
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ASBESTOS GOODS, BOILER COWERINGS, OILS and GREASES. and ENGINEERS’ STORES. 











SUSPENSION BULB FURNACE 


(PATENT) , BOARD OF TRADE, 


HIGHEST CONSTANT for 


BOARD OF TRADE, OTHER CORRUGATED TYPES, 
CONSTANT for . 
14,000. 


SUSPENSION 
BULB FURNACE, 


15,000. , HIGHEST 
THE = Ye Pe Pe TP #) FACTOR of SAFETY 
STRONGEST a a TT ee aeg | UNIFORM 
FURNACE Ma eo ? — THICKNESS 
MANUFACTURED GREATEST DIAMETER OF FURNACE EVER OFFICIALLY TESTED TO COLLAPSE. 


THE LEEDS FORGE Co., LIMITED, LEEDS. 


Telegraphic Address—Enginous, London, 























London Agent—Mr. Joseph Hallett, 108, Fenchurch Street, E.C. (Spl) 6m58 


THE CONTRAFLO CONDENSER 


PATENTED IN GREAT BRITAIN AND ABROAD. 


Zs2O.O000O SQUARE FEET AT WORK OR ON ORDER. 


Minimum Cooling Surface. High Vacuum. 
ADVANTAGES. Minimum Circulating Water. High Thermal Efficiency. 

















For full particulars and Licence to manufacture apply to:— 


THE CONTRAFLO CONDENSER CO,., Ltd, 3 & 5, Crown Court, Old Broad Street, LONDON E.C. 


Telewnome— LONDON WALL, _ Telegrams—CONTRAFLO, LONDON. (ply wa 68 
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Tur Royal Agricultural Society’s shows at Derby, 
Lincoln, and Newcastle have amply demonstrated that 
these annual functions still retain a firm hold upon the 
British public’s affections. Since their removal from 
Park Royal into the provinces, and since the manage- 
ment of these shows has been reorganised, all doubt as to 
their public utility and popularity seems to have 
vanished. Under the old régime, it was customary on 
the part of the Royal Agricultural Society to invite the 
district in which it intended to hold its annual festival to 
provide a large amount of money to cover the expenses ; 
at the same time, the district had little or nothing to say 
as regards the conduct of the show for which it was 
furnishing the funds. The result was generally failure to 
comply with the local requirements. Now all this has 
been remedied. The R.A.S.E. no longer places itself on 
a pedestal above the heads of ordinary mortals, but, on 
the contrary, opens its arms and welcomes local societies 
to come into its fold literally. Should there be a local 
agricultural society or horticultural society whose show 
would clash with that of the Royal, means have been 
adopted of obtaining its co-operation by making its 
members members of the larger body, and providing 
accommodation and classes for the local competitions. 
At the Newcastle show, which terminated early last 
month, the wisdom of the system of management was 
amply demonstrated by the large numbers of entries in 
all sections, by the immense local enthusiasm which was 
displayed, and by the record attendance of the public, 
reaching to over 213,000 persons. The interest displayed 
by the Royal Family and the remarkable spell of summer 
weather were also large contributing factors to the 
success. 


Tue introduction of the Mallet articulated type of loco- 
motive in express passenger service is an American deve- 
lopment in locomotive design which will be watched with 
interest. The objects of the Mallet system are to com- 
bine great power—which means weight—with moderate 
axle loads and short rigid wheel base. The weight is 
distributed over a number of driving axles, and these are 
arranged in two groups. One group is carried by the 
main frames and the other by a steam bogie. Since this 
system was first introduced on American railways in 1904 
it has been adopted quite extensively, but its use has been 
limited almost exclusively to the handling of very heavy 
goods trains at moderate speeds on divisions having severe 
gradients and curves. For the very heavy passenger 
trains which are characteristic of American main line 
railways six-coupled engines are commonly used, and with 
the more powerful engines the weights on the driving 
wheels range as high as 86 and 88 tons. But even 
this weight is in some cases considered inadequate for the 
service required, and designs have been prepared for an 
express passenger engine of the Mallet system having 
eight 73in. driving wheels in two groups. High-pressure 
cylinders are placed forward of the rear—fixed—group, 
and low-pressure cylinders are placed forward of the steam 
bogie. The weight on the driving wheels will be nearly 
120 tons, or 30 short tons per axle, and the engine is designed 
fora speed of 70 miles an hour. Some of the Mallet 
engines which are used mainly for banking service have 
all the weight carried on the driving wheels, but for ordi- 
nary train engines it is found better to use leading and 
trailing bogies of the two-wheeled type. The engines ride 
more easily and are less severe on the permanent way— 
especially on curves—when guided in this way. 





On July 9th his Majesty the King, who was accom: 
panied by the Queen, opened the new Royal Edward 
Dock at Avonmouth, which has been under construction 
by the Bristol Corporation since the early months of 1902. 
The new dock is situated to the north-west of the old 
Avonmouth Dock, and between it and the river Severn. 
The dock has a water area of 30 acres, and the quays 
already constructed are 3780ft. in length. On its south 
side an arm about 500ft. long and 250ft. in width at its 
narrowest part extends towards the old dock, with which 
it is connected by a junction passage 525ft. in length and 
85ft. wide. The main dock measures 1000ft. in length 
by a mean width of 1120ft. It is entered on the west 
side from Kingroad by a lock 875ft. in length, 100ft. wide, 
having a depth of 46ft. over the outer sill at H.W.O.S.T., 
and 4ft.at L.W.O.S.T. At low water of neap tides the depth 
over the sill is 12ft. The normal depth of water in the 
dock is 88ft., and provision is made for future deepening, 
if required, to 38ft. The entrance channel has been 
dredged to a depth of 48ft. at H.W.O.S.T., or 6ft. at 
I.W.0.8.T. It is flanked by entrance piers enclosing a 
fan-shaped area, the north pier being 1200ft. and the 
South pier 900ft.in length. On the north side of the 
entrance lock is a graving dock, 875ft. long by 100ft. in 
width at the entrance. Three large transit sheds and a 
granary, capable of storing 50,000 quarters of grain, have 





been constructed, besides an extensive grain conveying 
plant. Provision has been made for future extensions 
on a large scale. The total cost of the. new works has 
exceeded three millions sterling. The construction of 
the dock is a bold experiment on the part of the Bristol 
Corporation, already burdened with a considerable annual 
deficit on account of their existing docks. We published 
full illustrated descriptions of the new works in our 
issues of July 8rd, 10th, 17th, and 24th. 


JuLy, recognised as the holiday month on the Clyde 
and other Scottish shipbuilding and engineering centres, 
was marked by the average amount of activity in launch- 
ing and fitting out new vessels, but the extremely poor 
results of the previous six months’ doings warranted a 
much larger output for the holiday month than usual. 
That this has not been realised, taken in conjunction with 
the extreme poverty of fresh contracts, and with the fact 
that a number of yards have closed for a very much 
longer holiday period than usual, and are, moreover, 
greatly to curtail the working period after resumption, 
forms convincing evidence of an existing depression 
which has not been equalled for many years, and which 
appears likely-to grow in acuteness as the weeks go by. 
Unless something strikingly out of the normal takes 
place in connection with shipping matters and trade 
generally, the year 1908 will almost inevitably be rated 
very low indeed in the scale of annual output. The work 
for July all over Scotland consisted of 29 vessels of 
37,940 tons, as compared with 58 vessels of 75,080 tons 
for the corresponding month last year. From Clyde 
yards alone there were launched, during July, 24 vessels 
of 35,750 tons, as compared with 43 vessels of 66,850 tons 
consigned to the water during July last year. The output 
for that month, however, was quite abnormal, in that 
two vessels were floated, each of which was over 10,000 
tons. The output for the past seven months on the 
Clyde consists of 167 vessels of 175,900 tons, compared 
with 214 vessels of 369,690 tons for the same period last 
year; a decrease of 47 vessels and 193,790 tons. For the 
first time the Clyde statistics included tonnage launched 
from the new works of Yarrow and Co., Scotstoun. This 
consisted of the Brazilian torpedo-boat destroyer Para. 
The only orders reported during the month were for two 
cargo steamers of large tonnage to be built by William 
Hamilton and Co., Port Glasgow; a steamer of 320ft. 
length, by Charles Connell and Co., Scotstoun; and two 
single-screw tugs for the Clyde Shipping Company, by 
Messrs. Ferguson Brothers, Port Glasgow. 


Tue Gailey dry-blast system as an improvement of 
the Bessemer process of steel making has been before 
the technical public for some time, and has been intro- 
duced to some extent. Recently the Illinois Steel Com- 
pany, at its South Chicago Works, which uses the dry 
air blast in its furnaces, experimented with this 
system. It was used in the manufacture of 100lb. 
rails of the Dudley section for the Lake Shore 
and Michigan Southern Railway. The purpose 
is, of course, to reduce the moisture in the blast to 
a minimum, and to maintain a constant instead of a 
variable degree of moisture. Mr. P. H. Dudley, the rail 
expert of the railway company, reported that the effects 
upon the skin of the ingot were noticeable at once by the 
absence of pit marks except near the top—which is dis- 
carded. Ingots that were sawn: open longitudinally 
showed also great solidity. There were no blow-holes at 
the sides, except at the top, and the few central blow- 
holes had clean, unoxidised surfaces slightly striated. 
The average moisture content in the air was 5.98 grains 
per cubic foot at the inlet, and 1.39 grains per cubic foot 
at the outlet. The dry-blast system promises to ensure 
a better and more uniform ‘grade of steel, with a conse- 
quent lower proportion of second-class rails. The 
ordinary cropping ensures sound metal in the bloom, 
while under ordinary methods very excessive cropping 
may be required. We dealt fully with these statements 
last week. 


At a time when the operative unions in France are 
endeavouring to subvert the existing condition of things 
by aiming at securing complete control over the conditions 
under which work is to be carried out, it is interesting to 
point to the results which have followed upon a charac- 
teristic experiment to apply the principles of Socialism to 
coal mining. About fifteen years ago the colliers employed 
at the Monthieux Mine, in the Loire, were in trouble with 
the owners over a question of wages. The owners 
informed the men that if they could find the capital to 
exploit the mine they would make it over to them to be 
worked on a co-operative basis. The capital was supplied 
by certain rich philanthropists who were interested in this 
Socialist scheme, and a co-operative association was 
formed among the men, who were soon obliged to take on 
fresh hands, who were called “ auxiliaries.” These latter, 








however, were paid fixed wages and did not participate in 
any profits, and ultimately the auxiliaries came to the con- 
clusion that in a Socialist community they had as much 
right to ownership in the mine as the original members. 
They brought an action to establish this claim, but the 
law declared that contracts between employers and 
employed had to be respected even in a Socialist enter- 
prise. Very little was since heard of the Mine aux 
Mineurs until a few weeks ago, when it. was announced 
that the co-operative workers, finding themselves at the 
end of their tether, were making application to the 
Government for a subsidy of 50,000f. to enable them to 
open up new seams of coal. Seeing, however, that the 
cost of reaching these problematical seams is estimated 
at 1,500,000f., the chances of the miners’ demands being 
responded to are very remote, while even the men’s 
supporters consider that in asking State aid for a private 
enterprise the men are carrying their Socialistic principles 
too far. This experiment in co-operative working, from 
which at one time great things were expected, appears to 
be on the verge of collapse. 


LatTE in the recent session of the Canadian Parliament, 
which closed on the 20th of July, the Government under- 
took the rebuilding of the Quebec Bridge. In October, 
1903, the Government guaranteed the bonds of the Quebec 
Bridge and Railway Company, the constructing company 
of the bridge, the bond issue being fixed at 6,678,000 
dols. There was nothing in the Act of this date, however, 
authorising the Government, without the consent of 
Parliament being previously obtained, to exercise the 
right to take over the undertaking. This last step has 
been taken at the recent session. The parliamentary 
committee appointed to look into the Quebec Bridge 
matters, following the appointment of the Royal Com- 
mission of Engineers, elicited no new facts of importance. 
This committee near the end of the sessicn made two 
reports to the House, the majority report upholding the 
actions of the Government in its dealings with the 
constructing company, and the minority report criticising 
the same. The committee did not encroach in any way 
on the ground already covered by the Royal Commission. 
The parliamentary committee, it may be said, dealt with 
the political and financial aspect of the case, while the 
Commission took up the technical, that is as far as the 
Government is concerned. The net result of the whole 
deliberations is that the Canadian Government will rebuild 
the bridge, assuming all the assets and liabilities of the 
Quebec Bridge and Railway Company. It is understood 
that the work will be placed directly under the control of 
the National Trans-Continental Railway Commission, 
which wili handle it as one link of that system, the design 
and reconstruction being in the hands of three eminent 
bridge engineers. The present indications are that one 
Canadian engineer, one United States engineer, and one 
British engineer will be chosen for this board. The work 
will be proceeded with immediately. 


Earty in 1907 Mr. Ernest Aves was appointed a Com- 
missioner to inquire into the working and constitution of 
Wages Boards in Australia; the value of the Compulsory 
Arbitration Actin Australia and New Zealand, and the work- 
ing of the Acts for the regulation of hours of employment in 
shops in the same Colonies. In March last he made a 
very exhaustive report, which was published a few weeks 
ago. It is to be commended to the attention of all those 
who fondly imagine that the novel labour laws of the two 
countries named are a success amongst their own people, 
and could be profitably adopted in the United Kingdom. 
Mr. Aves dealt very carefully, very tenderly, with his 
subject, and he took great pains to inform himself 
thoroughly, by questioning employers and employed, and 
the impression his report leaves on the mind of the 
reader is that not one of the special labour laws he had 
examined but had drawbacks at least as great as its 
advantages, and he adds the special warning that Acts 
which are fairly workable in countries having small 
industrial populations would probably prove wholly 
unmanageable in the far larger and more complex com- 
munities of Europe. This isa point that requires to be 
impressed on the mind, for many of us are prone to gauge 
the importance of countries—other than our own—by 
their size on the map. In the whole of Australia there 
are only some four million inhabitants, and outside Mel- 
bourne no town in Victoria has more than 50,000 
inhabitants, whilst only three, Ballarat, Bendigo, and 
Geelong, have more than 10,000. When we remember 
the dense population of our industrial centres—Man- 
chester, for example, has over half a million, of whom a 
very large per cent. belong to the working class—the 
difficulties of comparison become obvious. 


On the evening of July 16th a fire broke out n a tunnel 
of the City and South London Railway near Moorgate- 
street Station, Traffic was delayed for some time, and 
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the passengers were told to alight from a train standing 
in the station at the time. They ascended by the lifts 
without any confusion or excitement. A Board of Trade 
inquiry into the occurrence was held on the 20th, and the 
evidence showed that for some cause which it was 
impossible to define several sleepers had taken fire under- 
neath, and the insulation of cables in the neighbourhood 
also became ignited. Attempts to extinguish the out- 
break with sand were not successful for some time, and 
there was consequently a good deal of smoke and smell, 
but never any real or imminent danger. Colonel Yorke 
and Mr. Trotter both took advantage of the inquiry to ask 
publicly if there was any foundation for the exaggerated 
reports that had appeared in the daily papers, and the 
replies showed that such statements as that the tunnel 
was made red hot, that ladies were screaming, that the 
passengers were driven out hurriedly by the noxious fumes, 
and that 100 yards of the permanent way were destroyed, 
were untrue. It is to be regretted that sensational 
reports of this kind, which do a great deal of harm, and, 
even if they were true, would be valueless, cannot be met 
in some way that would prevent their recurrence. 


SomE interesting patent statistics have just been issued 
from the Austrian Patent-office covering the ten years 
which have elapsed since its reorganisation. During that 
time 62,981 applications for patents have been received, but 
little more than half of them were completed, and only 
32,100 finally granted. And of these only 17,240 remained 
in force at the end of 1907. The average life of a patent 
in Austria seems to be considerably less than in some 
other countries. It has been found that, there, only one 
patent out of every four lasts three years, and only one in 
five lasts five years. Only 6.11 per cent. last eight 
years against 16.7 per cent. in Germany. This is 
attributed to the superior industrial organisation in the 
latter empire. It is also significant that the Vienna 
Patent-office grants more patents to Germans than to 
Austrians. The former obtained 11,848 and the latter 
9169. The Americans come next in order with 3154, and 
the Hungarians fourth with 1101. Twenty-three patents 
were issued to Africans and seven to Asiatics. As 
regards the industries affected, electricity comes first 
with 4184 patents, railways account for 2673, and house- 
hold articles for some 2600. 


A BUILDING 900ft. high and with sixty-two storeys inits 
highest part is to be built in New York. The plans have 
been drawn, and have been filed with the city’s building 
department. It is not a visionary scheme or a freak, for 
the building has been designed by a leading firm of 
architects to the order of a wealthy insurance company. 
It will be erected on the site of the company’s present 
building, covering a space 160ft. by 310ft. This full 
size will be carried up for about 490ft., or thirty-four 
storeys, above which the central part will rise to a total 
height of 909ft. above the street. Of the architectual 
design little can be said—the enormous size is too great 
to lend itself to much “ treatment,” more especially as 
the building is intended for purely commercial purposes, 
so that everything must be subordinated to the utilisa- 
tion of all the available space. The plans indicate a 
vast plain facade, pierced by rectangular windows, and 
surmounted by pyramidal bird-cage roofs for the great 
tower and the lower side portions. As the building will 
be on narrow streets, its appearance as a structure will 
practically never be seen by human eye. The president 
of the company has stated that the site is too valuable 
for the present building. The land is valued at 
£3,000,000—it is in the heart of the business section of 
the city—and the building is to cost some £2,000,000. 
The foundations will be on solid rock, and the structural 
design will probably present no great novelties. This 
will be work for the engineer, but the engineer—as an 
agent of the architect—is not named in the public 
announcements. The mechanical engineer will be quite 
as important as the structural engineer, for the mechanical 
equipment will be of vast extent, especially as to the 
lifts and the water supply. The tower will be surmounted 
by a flagstaff 150ft. high, the top of this being 1059ft. 
above the street. 


AFTER more than thirty years of good and almost un- 
broken service the Anderton boat lift has now ceased to exist 
in its original form. Few appliances of its kind have 
attracted so much attention on the part of engineers. 
The idea of the hydraulic lift was conceived by Mr.— 
now Sir—Edward Leader Williams, and was rendered 
necessary hy several reasons, namely :—The loss of water 
to the canal at the higher level, which would be necessary 
by a chain of locks sufficiently long to raise and lower 
boats a distance of 50ft., the great space which such an 
expedient would necessitate, and the delay which would 
be caused. The method of balancing one lift by the 





other was simple, and, compared with locks, an expe- 
ditious method of effecting the desired end, while the 
power required to complete the lift was small, and the 
loss of water to the Trent and Mersey Canal negligible. 
Unfortunately, however, the water of the canal by which 
the presses were charged contains acids, and these have 
had a destructive action on the rams of the presses, 
which are 3ft. diameter and over 50ft. long. Mr. Saner, 
the present engineer to the River Weaver Navigation, 
found himself confronted with one of two problems. 
First, renewing the rams, which meant delay and 
exposure of the rams to the same destructive causes as 
before, or an alternative method of operation. He chose 
the latter, and under the circumstances, a preferable 
system. With electric energy at hand he decided to 
convert the lift to an electrically-operated machine, and 
made each half independent of the other by supplying it 
with its own balance.weights. In this way the power 
required for working is only that necessary to overcome 
friction plus any slight difference in the weight of the 
water and the mass of metal. In our issue of July 24th 
we have shown how this has been effected with only 
three brief stoppages.- Although the formal opening of 
the new machinery only took place a fortnight ago, sufti- 
cient experience has already been gained with the use 
of one of the lifts to show that the present system is 
practicable, less costly in operation, and effects a saving 
of water to the canal which is far from negligible. It 
may, indeed, be said that by such means the upper 
reaches of canals may be. worked without loss of water 
except by evaporation‘and accidental leakage. 


THE road traction competition which is being promoted 
by the War-office—particulars of which appeared in our 
columns on July 24th last—should be the means of 
stimulating the makers of road vehicles to fresh exertions 
in the employment of paraffin and such fuels in the 
internal combustion engine. The published conditions, 
indeed, seem such as to preclude steam tractors using 
coal or coke as the steam-raising medium, and petrol is 
expressly debarred except for starting purposes. We feel 
confident that no difficulty will be found in furnishing 
petroleum-engined vehicles to conform to most of the 
requirements of the competition. But, after all, the 
question still resolves itself into one of roads, and the 
stipulation that the vehicles have to be capable of travel- 
ling across country to a limited extent will require to be 
construed very liberally indeed. 


In our monthly summary for May last we referred to 
the judgment given by Mr. Justice Eve in the case of 
The City of Dublin Steam Packet Company v. The King. 
Against this decision the plaintiffs appealed, and the 
reserved judgment of the Court of Appeal, consisting of 
the Master of the Rolls, Farwell, L.J., and Kennedy, L.J., 
was given on July llth. It will be remembered that the 
Judge of the High Court held that the action of the 
Postmaster-General, the Treasury, and the Kingstown 
Harbour Commissioners in permitting the London and 
North-Western Railway Company’s cross-Channel boats 
to use the Carlisle Mail Pier in Kingstown Harbour did 
not constitute a breach of the Steam Packet Company’s 
mail contract with the Postmaster-General. The 
plaintiffs claimed exclusive right to use the pier 
under their contract, and relied on a letter from 
the then Postmaster-General, dated July Ist, 1895, 
confirming previous correspondence, from which it 
appeared that the Harbour Commissioners bound them- 
selves to construct within a certain period a berth 
alongside the Carlisle Pier for the accommodation of 
the reserve mail steamer. The Court of Appeal, while 
agreeing with the judgment of the Court below as to the 
lack of evidence in proof of the alleged damage to the 
Dublin Company’s interests due to the action of the Har- 
bour Commissioners, held that the Postmaster-General’s 
letter of 1895 implied not only the provision of the addi- 
tional berth, but the continuous use of it by the plaintiff 
company. The Master of the Rolls, in his judgment, held 
that there should be a declaration that the company is 
entitled to the use of the inner berth during and for the 
purposes of the contract. Costs of the appeal were given 
to the appellants, but, as they had, in the opinion of the 
Master of the Rolls, failed as to part of the case raised in 
the Court below, two-thirds only of the costs of the action 
were allowed. Lord Justice Farwell concurred, as did 
Lord Justice Kennedy, the latter with the addition that, 
in his opinion, the appellants were entitled to a rather 
larger measure of redress than was given to them by the 
judgments of the other members of the Court. ‘ 


THE French Government have provisionally approved 
a scheme of extension for the Port of Marseilles which 
will involve an expenditure of over £1,280,000. At the 
present time the docks and basins at Marseilles admit 
vessels of a maximum draught of a little over 26f{t. The 





Suez Canal will, within the next few years, be deepened 
throughout to permit the passage of ships drawing over 
30ft. of water. Hence the importance of providing 
deeper and more extensive accommodation at Marseilles 
becomes pressing. The proposals to be submitted to the 
Chamber of Deputies by the Minister of Public Works 
include the construction of a new basin, to be known as the 
Bassin Madrague, which will be rectangular in form, 2100ft, 
long by 1640ft. wide. The entrance channel on the north 
side of the basin will be 828ft. in width, the existing outer 
mole being extended for a length of 984ft. The new 
works will provide an additional length of quayage of 
8627ft. The depth of water alongside the quays is to be 
37ft. 6in. The scheme also includes the construction of 
a dry dock 657ft. in length. The construction of the new 
Marseilles-Rhone Canal has already been commenced, 
The canal wili extend from the proposed Madrague Basin 
to the Rhone, vid Estaque, when it will penetrate the 
mountains by a tunnel 7600 yards long. The completion 
of this canal, which is estimated to occupy ten years in 
construction, and to cost over three millions sterling, will 
place Marseilles in communication with most of the im- 
portant canal systems in the South of France. 


‘Tue results of working the London County Council 
Tramways during the year ending 3lst March last were 
published during last month. At the close of the fiscal 
year the tramway system under the Council’s control 
extended to 119} street miles, and of these 68} miles were 
electric lines and 51} horse lines. The total receipts 
from the whole network were, in round numbers, 
£1,663,032, this sum being made up of £1,274,660 from 
electric lines and £338,372 from horse lines. The work- 
ing expenses of the electric lines were £724,381, so that 
there was a surplus balance of £550,279, but on the 
working of the horse lines there was a deficiency of 
£57,363, so that the net result on the whole undertaking 
was £492,916. After deducting debt charges, income 
tax, &c., a net balance of £45,406 is left, and the whole 
of this amount, together with the balance brought 
forward from the year 1906-7, which was £5923, has been 
carried to the renewals fund. We may say that on 
June 23rd last the Council decided to lay aside two-thirds 
of a penny per car mile run on the electric lines for each 
year, and that the question of the adequacy or other- 
wise of this provision should be reconsidered at the ex- 
piration of five years. Provision for the year 1907-8 
on this basis would necessitate setting aside £71,086. 
The operating expenses on the electric Jines during the 
period under consideration was 6.79d. per car mile, as 
compared with 7.06d. in 1906-7, which is a satisfactor) 
decrease. The cost of working the horse lines amounted 
to 10°73d. per car mile. The total number of passengers 
were 279,166,461 by electric traction and 93,349,293 by 
horse traction, and the car miles 25,591,028 and 9,970,161 
respectively. The total number of units generated at 
the Greenwich station during the year was 51,805,633, 
and the cost has worked out at *570d. per unit as com- 
pared with .676d. in 1906-7—these figures relating to 
generating costs only, 


Recent indications point to an early start being made 
with the erection by the Admiralty of the proposed 
torpedo factory at Greenock, in connection with which a 
torpedo-testing range is to be established in Loch Long. 
It has just been arranged that the building of the factory 
will be carried out by Robert Neill and Sons, Manchester. 
Representatives of that firm have inspected the site at 
Battery Park and paid a visit to the quarry at Gourock, 
from which, it is understood, the necessary stone will be 
obtained. The Admiralty also have recently come to an 
agreement with the Greenock Corporation for the supply 
of electricity both for lighting and power purposes. The 
buildings will be generally two storeys in height. The 
ground occupied will be about 10 acres, and in the work- 
shops will be constructed special classes of torpedoes to 
meet the most up-to-date requirements of modern naval 
warfare. Ready and ideally efficient means of testing 
these will be provided by the Loch Long trial range not 
far distant. The work of laying down the factory, it is 
understood, will be completed in about eighteen months, 
and its establishment will cause the transference from 
Woolwich to Greenock of at least 700 expert workmen. 


Tose who have engineered the labour troubles in 
France have carried matters to a point during the past 
month that leaves no doubt as to the real character of 
the agitation. Replying to the decision of employers in 
the building trades to proceed to a partial “lock out,” 
whereby men who do not accomplish their share of work 
are sent away in batches every week, the men’s Union 
has decreed that in cases where this “lock out” process 
is adopted those operatives who remain are to diminish 
the quantity of work they do in proportion to the number 
of men discharged, or in other words, if 50 are sent away 
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out of 150 the remaining 100 will only do the work of 50. 
If this extraordinary policy is carried out to its logical 
conclusion it will mean that if one half of the men are 
discharged the others will do no work at all. Apparently 
the absurdity of the whole thing has appealed to the 
Confédération Générale du Travail, which has not waited 
to see the inevitable result of its latest move, but has, in 
desperation, shown its true colours, and has declared 
war between the labouring and the capitalist classes. 
The first step in this openly-avowed “ war of the classes” 
was the calling out of the men on strike on Thursday of 
last week, with a view of organising a demonstration at 
Draveil-Vigneux as a protest against the action of the 
police in suppressing the riots there two weeks previously. 
As was anticipated by the Government, this demonstra- 
tion turned out to be nothing less than an open rebellion, 
with barricades and fusillades, when several lives were 
lost, and a large number of people wounded. The follow- 
ing day the militant leaders of the Confédération Générale 
du Travail were arrested on a charge which will probably 
send them to penal servitude. It was hoped that this 
would have struck a death blow at the Confédération, 
but this body evidently means to die hard, and new 
leaders have stepped into the breach. Another day’s 
holiday was decreed for the operatives on Monday last, 
when, however, only a small proportion of them came 
out, the branch most seriously affected being the printing 
trades. The general impression in France is that the 
men will soon get tired of having enforced holidays at 
the bidding of the Confédération du Travail, and when 
they find their pockets suffer they will rise up, not against 
capital, but against the Confédération du Travail. 


On the 8rd of July the Canadian Northern Railway 
opened its 265-mile branch between Torontoand Sudbury, 
forming another important avenue of transportation 
between the Ontario centre and one of the leading copper, 
nickel and iron mining districts of the world. Part of 
this branch has been in operation a short time betwecn 
Toronto and Parry Sound. It is expected that in the not 
distant future the eastern tracks of the Canadian Northern, 
the MacKenzie-Mann system, will be connected with the 
western. This line is rapidly becoming another trans- 
continental railway. In the North west, between 
Edmonton and Port Arthur,the Canadian Northern Railway 
operates 3500 miles of line. In the east it works 1300 
miles. Less than 500 miles separates the two divisions. 
These 4800 miles of railway have been built up by this 
company in the last twelve years. Until the junction is 
completed the ‘new branch in Ontario will be dependent 
upon local traffic, and, in order to build up that particular 
portion of its business as rapidly as possible, four branches 
or feeders are projected of about 50 miles. One feeder 
will take the Moose Mountain iron mines in the township 
of Hutton; the second is to be a feeder into the Carson 
mines; the third is from the main line into Orillia, and 
the fourth from the main line to Key Inlet terminal ore 
docks, which have a capacity of 8000 tons daily. The 
new branch, leaving Toronto for the north, traverses 70 
miles of exceptionally fine agricultural district. There it 
enters a different district presenting many difficulties to 
the railway builder. Forty-four bridges and viaducts were 
constructed, most of which are steel. The most import- 
ant span is that over Still River—a width of 310ft., 280ft. 
above the water. It is stated that there were 3,700,000 
cubic yards of excavation, which included 1,200,000 cubic 
yards of solid rock. It was begun in August, 1904, opened 
to Parry Sound in 1906, and completed and fully opened 
to Sudbury this July. It is worthy of note that not a 
single life was lost in its construction. 


Tn the Chancery Division of the High Court of Justice, 
on July 14th, Mr. Justice Eve decided that china clay 
was a mineral. To the non-legal mind the decision was 
not surprising, as china clay is obviously not an animal, 
and would hardly appeal to epicures as a vegetable. The 
question at issue was, however, whether china clay was 
a mineral within the meaning of Section 77 of the Rail- 
way Clauses Consolidation Act, 1845. The right to work 
china clay on some land belonging to the Great Western 
Railway Company was claimed by the vendor and owner 
of the adjoining land. Notice of this claim was given 
to the railway company, which commenced the action 
claiming an injunction to restrain the owner from 
excavating the land supporting the railway on the 
assertion that china clay is a part of the land, and not a 
mineral in it. Mr. Justice Eve, however, decided against 
this view, and gave judgment for the defendants. Dis- 
regarding the divergent views of the eminent scientific 
witnesses heard as to the true scientific defiaition of a 
mineral, and as to the correct classification of kaolin 
under that definition, he could not bring himself to hold that 
a substance universally regarded as a mineral before, and 
for more than sixty years after the passing of the Act 


ing within the category of substances referred. to in the 
Act of 1845 as minerals. 


On July 9th the Home-office issued a report by Mr. 
J. B, Atkinson, H.M. Inspector of Mines, on the causes 
of an accident of an unusual character. The accident 
occurred at Roachburn Colliery, Cumberland, on 
January 28th, from an inflow. of clay, sand, moss, and 
water, and caused the death of three men. It was 
brought about by working coal up to the outcrop at a 
point where the surface deposits were so saturated with 
water that they gave way and poured into the mine, and, 
owing to the steep character of the workings, readily 
passed downwards and cut off the retreat of the 
three men whose lives’ were lost. Two of these men, 
officials of the mine, could easily have escaped, but lost 
their lives in their anxiety to secure the escape of all the 
120 men under their charge. There is no provision in 
the Coal Mines Act dealing with precautions to be taken 
in working coal in the cireumstances which led to this 
accident, and obviously it is impossible to provide rules 
for every contingency. The accident, however, clearly 
points to the necessity of special precautions when 
working coal up to the outcrop in the vicinity of peat 
bogs. At Roachburn colliery the mine officials do not 
appear to have appreciated sufficiently the action of 
standing water on peat or moss in rendering it capable 
of flowing. 


Ir would appear that the Great Berlin Electric Tram- 
way Company is now gradually climbing down from its 
high position as monopolist of the tramways and light 
railways of Berlin which it hitherto apparently considered 
incontestable. The tramway company seemed to feel 
that its position was so secure, that when asked by certain 
suburban municipalities to provide tramways from these 
municipalities to the city, it not only refused to provide 
the desired lines, but also felt empowered to prevent any 
other company or corporation from providing them. This 
state of things led to the formation of a compact between 
the municipalities and all the bodies concerned with the 
object of disputing or revoking the rights of the company, 
and of building their own lines. Various opposition lines 
have, as previously reported in these columns, already 
been projected, and their building definitely decided upon. 
To decide the question whether competitive lines are 
permissible from a judicial point of view a special court 
of arbiters was formed, which recently pronounced an 
affirmative verdict. Another question which the court 
was called upon to decide was whether, in case competi- 
tive lines are permissible, these latter need be allowed to 
make use of the tramway company’s permanent way. 
The decision in this case was also in the affirmative, but 
the condition was imposed that an indemnity must be 
paid to the tramway company to make up for the conse- 
quent loss of traffic and for the extra wear and tear of the 
company’s lines. Having thus found that its position is 
not so unassailable as it at first seemed to suppose, the 
tramway company has now opened fresh negotiations 
with the municipalities which had previously unsuccess- 
fully applied for tramway facilities, and on the strength 
of the large concessions which the tramway company is 
now prepared to make, it seems likely that an agreement 
in every way favourable to the municipalities will be 
arrived at. Meanwhile the Berlin Town Council have 
opened their first competitive tramway. The opening day, 
the Ist of July, is regarded as a red-letter day in the history 
of the development of Berlin’s means of communication. 
The length of the new line, which extends from the 
Kniprodestrasse to the Borzigstrasse, is about 6 kiloms. 
Fifteen cars have been put on the line, and this number 
will soon be raised to twenty-eight, with twelve auxiliary 
trailing cars. Each car is designed to carry forty- 
two passengers. The takings on the first full day were 
£73 Os. 9d. 


Tue dust trials which were organised by the Royal 
Automobile Club were carried out on Monday and Tues- 
day, July 22nd and 23rd, on the Brooklands track at 
Weybridge. The object of the trials was to test the dust- 
raising propensities of cars of different makes, and to 
demonstrate the effect of various devices, such as special 
tires, under shields, &c., upon the amount of dust raised. 
Each car was sent over the track twice, once at twenty 
miles, and once at thirty miles an hour. Special precau- 
tions were taken to guarantee correct speed and similarity 
of tire pressure. It has been urged by scme that these 
trials are useless, inasmuch as the real panacea of the 
dust problem lies in the special construction of the roads. 
This to a great extent is true, but it will be so long before 
all the roads in this country have been properly made and 
treated, that in the meantime anything that the manu- 
facturers can do to minimise this evil will be weleomed— 
indeed, should be insisted upon. With regard to the 
results of the trials, we are not yet in a position to give 
data of any value. The results, based upon an extensive 


present we can only state that a great difference was 
noticeable in the amount of dust raised by the various 
competitors, a difference which conclusively proved that 
the design of a car has a great deal to do with the amount 
of dust it raises, and is not solely due to the tires, as 
many would have us believe. 


Tue French Chamber of Deputies have adopted the 
Bill authorising the construction of the extensive scheme 
of harbour improvements at Havre, which we described 
in our issue of October 11th, 1907. The works proposed in- 
clude the construction of new outer and inner basins on 
the foreshore and bed of the Seine estuary to the south 
of the existing port as well as a huge graving dock. Both 
basins will be tidal, and the entrance will be direct from 
the new outer harbour; which has only just been com- 
pleted, and was described in our issues of May 29th and 
June 5th last. The new basins will have a combined 
area of about 330 acres, the greater part of them being 
dredged to a depth of 22ft. below low water, but a portion 
of the inner basin alongside the deep, water quay will 
have a depth of 42ft. 6in. at low water. The scheme 
entails the construction of an outer embankment in the 
Seine estuary, nearly 2} miles in length, and the estimated 
cost of the work, a portion of which will be borne by the 
Havre Chamber of Commerce, and the balance by the 
State, is £3,400,000. In addition, works costing about 
half a million sterling, having as their object the improve- 
ment of the estuary of the Seine, are to be undertaken at 
the same time. 


A sERIous accident occurred a fortnight ago near 
Kandersteg, in Switzerland. It appears that blasting 
operations were being carried out at the Loetschberg 
tunnel works when an explosion took place which was 
followed by an avalanche of water mixed with mud and sand. 
Of the twenty-eight men who were working at the actual 
scene of the boring, twenty-four were buried under the 
ruin. The exact scene of the disaster is in the Gastern 
Valley, about three miles from Kandersteg. The tunnel 
is 180 m. below the level of the valley, and had already 
been pierced about 70 m. on the other side of the river. 
The accident has been attributed to the fact that near the 
spot there is a deep hole in the bed of the Kander, and 
that the tunnel had been driven into an old moraine, 
down which the water rushed when the explosion in the 
tunnel destroyed the intervening rock. The force of the 
inrush of water, and the éompression of the air, was such 
that two horses which were in the gallery were reduced 
to a shapeless pulp. All the miners’ lamps were extin- 
guished, and it is thought that the unfortunate victims 
must have been asphyxiated immediately. 


AtTHouGH the salvage operations have been ener- 
getical'y carried on during July, the cruiser Gladiator has 
not at the time of writing been floated. It will be re- 
membered that the ship collided with the American liner 
St. Paul in the Solent on April 25th, and sank on her beam 
ends close in shore. A hole was made 20ft. wide, which 
extended from below the water-line to the upper deck. 
Considerable progress has, however, been made, and at 
the present time nearly the whole of her deck is above 
the water-line. The third attempt at raising the cruiser, 
with the object of hauling her bow round parallel with 
the shore into shallower water, so that she could be 
righted and repaired, was made by the Liverpool Salvage 
Association last Friday with partial success. The ship 
was raised about 12ft. Two extra pumps, which have 
been specially made at Liverpool, were brought into use, 
and after less than two hours’ pumping the ship was 
seen to rise 7ft., with an inclination to turn over on her 
keel. There seems to be good hopes that she may 
eventually be floated and towed away for repair. 


Tue second airship constructed for the British War- 
office, and named Dicigible No. II., made her first flight 
at Farnborough last week in the presence of Colonel 
Capper and other officers, and a large number of specta- 
tors. In appearance the new airship somewhat resembles 
the ill-fated Nulli Secundus. The ends are more pointed , 
and there is the addition of a keel-like arrangement under 
the body of the balloon. The car, which is a roomy 
square framework, fitted in with wire netting, has a 
70 horse-power four-cylinder engine placed forward, and 
is suspended from the balloon by wire cables, the twin 
propellers being fixed on either side by means of an ellip- 
tical bridge of strong wood. These propellers are, 
contrary to those of Nulli Secundus, for propulsion. A 
slight difficulty was experienced in getting the engine to 
start, but this having been overcome, the airship rose 
gracefully and manceuvred successfully in the gentle 
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PROGRESS AT PANAMA. 
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Tur dredging plant operating in the two terminal sec- 
tions of the Canal isremarkably complete, and includessea- 
going suction dredges, dipper dredges, old French ladder 
dredges, steel hopper dredges, having a capacity of 350 cubic 
yards, and French self-propelling dump barges, or “ clapets.” 
The first-mentioned, built in the United States, are 288ft. 
long, 474ft. beam, and 25ft. deep, are propelled by twin 
serews, and equipped with two 20in. centrifugal pumps, 
which dig to a depth of 40ft., and discharge the dredged 
material into two hoppers having a nominal capacity of 


£165,000 had been credited to the purchase price of the 
| Canal on account of French machinery and material 
charged to the work of construction. 

For twenty years most of us have been accustomed to 
regard the machinery recently rescued from the jungle 
as hopelessly derelict—as rotten as the decaying vegeta- 
| tion with which it was so long surrounded, so badly 
| corroded that—in the language of one writer on the 
| subject—* a knife could be thrust into the metal as if it 
| were cheese.” Yet much of this plant is now working 
| side by side with the newest and best products of American 
| machine shops, and proving itself almost equally efticient. 
' For this result its present possessors acknowledge indebt- 


| 
| 
| 
| 
| 
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Fig. 18-LOOKING TOWARDS CAIMITO 


2000 cubic yards. The dipper dredges, also American, 
have steel hulls, are capable of dredging to 42ft., and are 
fitted with one 5-yard dipper for soft material and a 
33-yard dipper for rock. 

An addition will shortly be made to the equipment in 
the Pacific section by the arrival of a’ rock-breaker 
supplied to the order of the Canal Commission by Lob- 
nitz and Co., Limited, of Renfrew. The breaker may be 
briefly described as a steel spar terminating in an armour- 
piercing ram of chrome steel, mounted on a suitable 
barge, with boiler, derrick, and hoisting engine. In opera- 
tion, the spar is raised and dropped until the rock which 
it strikes is shattered into small fragments to the depth 
of 3ft. or 4ft. The barge is then moved a short distance, 
and the operation is repeated, the broken rock béing 
afterwards picked up by an ordinary ladder dredge, carried 
out to sea and dumped. Working with ladder dredges, 
rock has been thus removed at a cost of little more than 
3s. per cubic yard. Delivery of the rock-breaker was 
expected at Colon during last month, and the parts 
would then be conveyed across the Isthmus, and set upon 
the La Boca shipways. 

It is interesting to note that this machine, when placed 
in commission, will in all probability be worked in con- 
junction with a hopper barge, also built by Lobnitz and 
Co., and supplied by them no fewer than twenty-three 
years ago to the order of Ferdinand de Lesseps’ ‘ill-fated 
company. After lying idle for many years, during the 
greater part of the time abandoned to the not tender 
mercies of the destructive climate, this craft, with seven | 
others of similar type, was overhauled- and re-equipped | 
by its present possessors. With the exception of two 
tail-end shafts, one crank shaft, and one boiler, all the 
original machinery is still in the vessel and working 
satisfactorily. The fuel used originally was coal, but 
when it was decided to place the vessel again in com- 
mission, it was determined as an experiment to employ | 
oil burners in place of coal under the boilers, and this 
proved so successful! that the Canal Commission is now 
equipping in similar manner all the steam vessels of its 
dredging fleet. The oil is stored in two tanks aft, and 
fed to the jets by a duplex pump under a pressure of 20 lb. 
On her trial trip in Panama Bay early in the present year 
the barge, which has a capacity of 300 cubic yards, 
developed a speed of 10 knots. The total cost of 
re-fitting her was about £5100, and her present con- 
dition is declared equal to that of an entirely néw vessel. | 

When estimating at 40,000,000 dols.- the value to the 
United States of the entire rights and property of the 
New Panama Canal Company, the Commission of 1899- 
1901 declined to recognise as assets “ of any importance ” 
the 2431 buildings and the immense amount of machinery 
and plant then scattered along the Canal line—in store- 
houses, sunk in the rivers or hidden in the jungle. The 
book value of the machinery and equipment duly 
scheduled and formally transferred to the American 
authorities in May, 1904, was about £6,000,000; and in 
respect of this material it was officially reported towards 
the close of the same year that much was “ in serviceable 
condition, or can be made so by. reasonable repairs.” | 
That this was a more equitable estimate than that which 
preceded purchase is proved by the facts that, even now, 
constant requisitions. are being made upon the once 
despised stores, and that up to the end of March last over 
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edness to the high quality of the workmanship and materia! 
used in construction, and to the careful manner in which 
air had been excluded from all vital parts by plentiful 
coverings of white lead and grease. 

For some time following the transfer of the Canal pro- 
perty the mechanical plants were continued in service 
practically as left by the French. With the extension of 
operations, however, these proved inadequate to the 
demands, and further buildings were erected and equipped 
with modern machinery. The principal shops, some of 
very considerable extent and employing many hundreds 
of men, are those at Gorgona, Empire, Christobal, and 
Paraiso, while more limited facilities for handling equip- 
ment and making running repairs are provided at Pedro 


| controlled by the Canal Commission. The completion of 
| the Canal, however, will necessitate the abandonment of 
| practically the entire length of the existing main line, 
| and the construction of a new railroad on the east side 
of the waterway and across a considerable tract of 
country destined toform part of Gatun Lake. The build. 
ing of the new line presents many features of technical 
interest, and will involve the excavation of at least 
1,600,000 cubic yards of material, and the placing in em- 
bankments of about 12,000,000 cubic yards. 

Engineering problems were not the only difficulties 
which faced the United States Government when it deter- 

| mined to complete the work left undone by the French. 
Before it could look for any substantial measure of success, 
two questions required to be answered in the affirmative 
—the first, Was it possible: so to ameliorate health con. 
ditions in-the Isthmus as to prevent a recurrence of the 
terrible mortality among the labourers which attended the 
building of the Panama Railroad and the work of excava- 
tion along the Canal line during the de Lessep régime 
And the second, Would such improvement be so marked 
as to remove all fear that the completed highway might 
become a focus of disease, and, consequently, a menace 
rather than advantage to commerce? ‘To Great Britain 
these questions appealed with special force, because of 
the propinquity of the Isthmus to the British West Indian 
islands, and the likelihood, since realised; that these latter 
would furnish much of the labour employed in the con. 
struction of the Canal. 

Nothing in the American occupation of the Zone has 
been more uniformly creditable than the endeavour to 
give effect to Mr. Roosevelt's oft-repeated declaration that 
no measures should be left untried to protect the canal 
and railroad staffs from the climatic and other dangers 
which ‘in the past proved so destructive. It was not, 
however, until early in 1906 that any really satisfactory) 
diminution was recorded in the isthmian death-rate or 
percentage of the population requiring medical treatment. 
So grave, indeed, was the situation towards the close of 
the preceding year that a feeling of alarm, almost 
amounting to panic, spread among the American staff; 
many threw up their s.tuations, and others became 
obsessed with the fatalistic idea that no remedy existed 
for the evil. During the ten months ended October, 
1905, there were 228 cases and 77 deaths from yellow 
fever, and the death-rate per 1000 of the entire population 
of the Zone averaged 53.78, and of those engaged on the 
Canal 24.30. 

Since this period engineering and medical science have 
brought about a remarkable revolution in the hygienic 
character of the country. The cities of Panama and 
Colon and the towns along the line of the Canal have 
been drained and provided with waterworks, sewers, and 
other public utilities prescribed by modern thought as 
essential to general health and comfort. The two first, 
as well as La Boca and Christobal, have also been paved 
throughout. The water supply service of the Zone 
includes several main storage reservoirs, of which the 
largest are Mount Hope, Colon, which has a capacity of 
585,000,000 gallons; Rio Grande, capacity 487,000,000 
gallons, and Camacho, 375,000,000 gallons, and a number 
of pumping plants working either in connection with the 
reservoirs or taking their supplies from running streams 
well protected from contamination. To prevent the pro- 
pagation of yellow fever and malaria unremitting war has 











Fig. 19—CLOSING OF THE’ 'CHAGRES RIVER AT GATUN, DECEMBER 2nd, 1907 


Miguel, Rio Grande, Tavernilla, Gatun, La Boca, and 
other centres of work. The buildings are invariably 
lighted by electricity, much of the plant is operated by 
electric motors, and large use is made, especially at the 
Paraiso and Empire shops, of compressed air. 

Since it passed into the hands of the United States 
Government the main line of the Panama Railroad has 


been waged against mosquitoes; swamps and stagnant 
| pools have been drained or filled; miles of ditches have 
| been dug to carry away the torrential rains, and around 
| every camp or settlement gangs of men have been con- 
| stantly at work clearing the dense tropical undergrowth 
| and keeping the ground bare of tall grass and rank vege- 
| tation. The hospital and dispensary service has been 


been relaid for three quarters of its length, double- | largely extended; the arrangements for housing and feed- 
tracked with American 70 lb. steel rails, and in many | ing the army of workers, white and:coloured, on the canal 


| other respects modernised and improved. Altogether, | and railway, leave little to be desired; and every 


the railroad authorities now operate 157 miles of track, | encouragement has been given by the Commission to the 
while an equal number of miles, largely in the Culebra | promotion of clubs and healthful means of recreation. 
cutting and the dumps connected therewith, are directly ' There can be no question as to the effect of these and 
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kindred measures, not only upon the health of the 
Isthmus, but also upon the progress of the enterprise 
of which it is the scene. 


occurred within the Canal Zone for more than two years. 


Moreover, of the deaths in 1907 among the workers on | 
the Canal line, only 4.57 per 1000 were attributable to | 


diseases usually known as tropical, including malaria in 
all its forms. 
year, when the labour force averaged 39,340, 16,753 cases 
of malaria, as compared with 21,739 cases in 1906, when 
the labour force Was but 26,000—an improvement equi- 
valent to 50 per cent. The rates of mortality per 1000 
for the two years compare as follows:—Canal and rail- 
road servants of all grades, 28.77 and 41.24; coloured 
workmen, 83.28 and 49.01; population of the Canal 
yone, including Panama and Colon, 33.63 and 49.1. The 
records of the first half of the present year are even 
more satisfactory, and show a marked improvement as 
compared with the corresponding period of 1907. In 
April, for example, there were only 19 deaths among the 
32,439 negro workmen on the rolls, an annual rate per 
1000 of 7.03, as against 114 deaths, representing a rate of 
48.86 in April of last year. 

The following table has been compiled with a view of 
showing in concise form (1) the latest estimates of exca- 
vation required, as from the date of the transfer of the 
property to the United States, to complete a canal of the 
type described in the present articles ; (2) the progress of 
the work during 1907 and the first five months of the 
current year, as compared with the period when the 
administration was less efficiently organised ; and (3) the 
actual situation on June Ist so far as the removal of 
soil is concerned :— 


ellow fever and bubonic | 
plague continue prevalent on the Pacific coast, both north 
and south of Panama, but no case of either disease has | 


There were admitted to the hospitals last | 






mates are not likely to appear again, and in the case of | first of these classes the Hardy Patent Pick Company 
others considerable reductions may be looked for in later | had quite an assortment; first, its “ Hardy Simplex” 


financial statements. It will, however, be necessary in 
the future to make additional provision for the expensive 
structural works—dams, locks, &c.—only now in their 
preliminary stages; and this, in all probability, will 


plated under other heads. Assuming, therefore, that the 
next equals the average of the fisc 
will have to be added to the amount of £29,793,000 men- 
tioned above a sum of £27,990,000, making the total 
expense to the United States £57,783,000, irrespective of 
interest. 

Included in the two-page illustrated Supplement issued 


several interesting and recent photographs taken at 
various points along the Canal line. Especially valuable 
is the panoramic view of the country south-east of the 
Mindi Hills, of which heretofore the most characteristic 
topographical feature was the junction of the Chagres 
and Gatuncillo rivers. This locality is threatened with 





balance, or exceed, any saving which may be contem- | 


| 
| 


hammer drill, to which we have already referred ; it weighs 
28 1b., and can drill holes 6ft. to 7ft. deep. The arrangement 


| of piston and valve can be gathered from Fig. 14. It 


| 


consists essentially of a cylinder in which is caused to 
reciprocate by compressed air a hardened steel hammer 


|or piston which strikes on the drilling tool some 


complete transformation, for here will be situated the | 
enormous Gatun dam, a triple flight of duplicate locks, | 
in the construction of which there will be required | 


25,000,000 cubic yards of material, and a railway embank- 


ment across one of the arms of Gatun Lake, 1} miles | ae. ¢ ) 
| certainly is a compact sturdy-looking machine. 


long and averaging 82ft. in height. 


Apropos of the pictures showing the effect of a blast at | 


Matachin, and as indicating the increasing use of 
explosives in the work of Canal construction, it may be 
mentioned that, according to reports recently prepared by 
the divisional engineers, there will be required during the 
ensuing year over 5600 tons of dynamite—64 per cent. 
of which will be used in the Culebra division—2530 miles 














Estimated Cubic yards removed. 
excavation aa Wa == , 
required, cubic May, 1904— 1907 | January—May, Fotel. 
yards. December, 1906. es | 9 
By steam shovels :— 
Culebra division ...... 60,000,000 3,860,717 9,177,130 5,969,586 19,007,433 
Chagres division... .. oe 11,500,000 —_ 192,769 1,259,210 1,451,979 
Colon division eh Rot ens 700,000 172,851 332,086 504,937 
Gatun locks ... 14,000,000 26,628 1,107,559 907,545 2,041,732 
Gatun dam, &e. ... ... .. ee — - 232,620 682,208 914,828 
Pedro Miguel and Miratiores locks and dams — 333,295 333,295 
La Boca locks and dams ... 78,233 78,233 
By dredges : 
Colon division 25,000,000 1,427,465 2,621,914 2,526,061 6,575,440 
La Boca division 30,000,000 1,676,386 2,143,789 3,114,055 6,934,230 
Gatun dam site 38,425 38,425 
6,991,196 15,687,057 15,202,279 37,880,532 


It was assumed by the authors of the project approved 
by Congress in June, 1906, that the completion of the 
Canal would cost 139,705,200 dols., or about £28,805,200. 
This estimate, however, included no provision for ex- 
penses of Zone government and sanitation, municipal 
improvements in Panama and Colon, the re-equipment of 
the Panama Railroad, and the purchase of railroad stock 
which at the time of the transfer of the property was in 
the hands of private individuals and has- since been 
acquired by the Canal Commission. For this reason, 
and the many modifications of the original scheme to 
which reference has been already made, there cannot fail 
to be a remarkable difference between the estimate of 
1906 and the total amount actually required for the com- 
pletion of the enterprise. 

Including the appropriation of February 15th last and 
the sums devoted to the purchase of rights, Congress has 
already voted for the purposes of the Canal 144,491,655 dols., 
or about £29,793,000, and of this amount at the end of 
March there had been expended £26,500,000. The sub- 
joined tabulated statement indicates the principal heads 
under which this expenditure has been classified, and 
possesses considerable interest also in respect of any 
attempt which may be made to estimate the cost of the 
completed Canal :— 





Purchase of Canal and Canal Zone £ £ 
i aS RE Ae eee 10,309,270 
Department of civil administration ... 409,300 
Department of sanitation— 
ospitals ion ewes 663,000 
Sanitation 435,600 
——_ 1,098,600 
Department of construction and engi- 
neering— | 
Canal construction xs 5,188,000 | 
Improvementsin Zone... ... ... 616,840 | 
Municipal improvements in Panama | 
IME CRONE OF een ces) ing Ue 487,740 | 
6,292,580 | 
Plant— | 
New buildings, all departments 1,944,000 } 
Home emo 8 +. Tee } 
Floating equipment ... ... |... ... 814,820 | 
Excavating machinery ... ... .... 525,520 
Shop, other machinery and tools ... 250,560 
Rails, fastening and ties :.. ... | 879,750 ; 
New Panama Railroad... ....... 227,770 
Second main line, P.R.R. 157,800 
Docks and wharves ... 99,900 
Electric lighting... .. 31,300 
Lands, &c., purchased 13,000 
——— 5,767,120 
Payments and loans to Panama Rail- 
road for re-equipment and re- 
demption of bonds... ... ... 1,032,570 


__ In view of the progress made during the past two years, 
it seems not unreasonable to assume that the Canal may 
be completed by the close of 1914 or early in the follow- 
ing year. To meet the cost of its construction and allied 
expenses during the fiscal year ended June 30th last, 
Congress has voted, in round figures, £5,600,000, as against 
the Commission’s estimate that its expenditure for the 
current twelve months will somewhat exceed £6,840,000. 
Many of the items provided for in these votes and esti- 





of electric fuses, 292 miles of triple tape fuse, 100 miles 
of connecting wire, and more than 630,000 blasting caps. 








THE MINING EXHIBITION. 
No. IV¥.* 

EXPEDITION and economy are such important factors 
in successful coal mining now-a-days, and, what is more, 
are becoming of increasing significance, that all reason- 
able mine managers seize with avidity on anything that 
tends to encourage the attainment of the desirable goal ; 
and, perhaps, of all the aids offered to the mining engi- 
neer none promises better rewards in this direction than 
does the coal cutter, which performs what is most clumsy, 
laborious, unpleasant, and hazardous as hand work in an 
easy, expeditious, and neat manner, with, in many cases, 
much diminished waste of coal. Little wonder therefore 


Zee 








| mines. 


expenditure in the four and a-half 7 following June | 1500 to 2000 times a minute; moreover, the borer 


years 1907-9, there | 


is turned automatically. Then the patent “ Little Hardy” 


| undercutting and nicking machine, which has a perfectly 


with this number of THe ENGINEER are reproductions of | 


———C~WY OM 0100 
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circular one-piece valve free to assume any position in 
the valve chamber, and it is thrown over at the maximum 
speed by live air at full gauge pressure, and is automati- 
cally locked in its position after each stroke, inasmuch as 
the surface of one end of the valve is exposed to the full 
air pressure, whilst the opposite end is open to the 
exhaust. The piston has rings of special pattern, and 
the machine can deliver from 450 blows with 45 lb. 
air pressure and up to 700 blows with 601b. pressure. It 
can be clamped to an ordinary bar in any desired position, 
and can be swung round, up or down, or right and left, 
as the case may be, during the progress of the work. 
The patented ‘“ Hardy Puncher” is an example of another 
endeavour to provide for the requirements of the coal 
miner; this is said to be as light in weight as the “ Little 
Hardy,’ but to have greater cutting power, and it 


The “ Siskol” coal-cutter is of this type, and was shown 
in various sizes in and out of action. The working drills 
were shown in a very practical manner—a good strong 
frame constructed of angle and joists, which not only 
served to support the drills, but also the blocks of stone 
upon which they were to work. There seems very little 
doubt but that these kinds of machines are eminently 
suited for this special kind of work and under certain 
conditions which, however, frequently obtain in coal 
Of the revolving bar type of coal-cutter only 
one met our eye,-that was on the stand of Mavor and 
Coulson, of Glasgow, who showed their Pick-Quick coal- 
cutter, adjusted for making various cuts and equipped 
for working with compressed air, three-phase motor or 
a direct current motor. But of the other kinds of coal- 
cutters, disc or chain, excellent displays could be seen and 
studied on many stands, for the time. apparently has 
passed when manufacturers specialise; hence one fre- 
quent] y—perhaps too frequently at this Exhibition, because 
it was somewhat disconcerting—found all kinds of machi- 
nery crowded together on the same stand; and when 
purchasers are inquisitive enough to desire to know where 
the machinery they intend buying is made, some con- 
fusion arises in connection with displays like those referred 
to as to who made which of the things shown. Well, as 
regards these patterns of coal-cutters, there were excellent 
examples shown, and generally it seemed that those of 
one maker differed from those of another not in principle but 
merely in detail, which, too, may be of considerable signifi- 
cance; amongst the firms making good displays in this 
class of machinery were the Diamond Coal Cutter Com- 
pany, whose machines certainly keep up their good 
character, if one may judge from appearances. Anderson, 
Boyes and Co., who, we were given to understand, 
specialise in electrical coal-cutters, show various good ex- 
amples of their work; Davis and Son, of Derby, exhibited 
Jefirey cutters of many kinds ; Clarke, Stephenson and Co. 
showed Clarke’s patented coal-cutting machines; the Bel- 
haven Engineering and Motors, Limited, the “Clyde” 
electric disc coal-cutter; and there were others. 

Tools for hand mining work were shown in great variety, 
more particularly by the Hardy Pick Company, where 
many old friends could be recognised. Mining tubs or 
trams were also to be seen on many stands of well-known 
makers, Alfred Allen and: Son, W. H. Allen and Sons, 
Hadfields, H. C. Slingsby, and others. 

Passing on to crushing machinery, perhaps the most 
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14—DETAILS OF THE HARDY-SIMPLEX HAMMER DRILL 


that in this Mining Exhibition coal-cutting machines ; monumental exhibit in this class was Holman Brothers’ 
and coal-getting machines were well represented in | patented pneumatic ore stamper; that, too, is an old friend 
ill their varieties with the exception, perhaps, of the | revived, but it looked a solid and useful machine in its 
larger type of heading machine. There were to be found | simple but massive frame, and really capable of doing the 
the handy percussive bar channellers and cutters, which | work it is claimed to do. 


are little more than glorified rock drills, revolving bar 
cutters, revolving disc cutters and chain cutters. 


* No. IIL appeared July 3lst. 








In the | machinery or parts. 
| manganese steel jaw crushers; and Crone and Taylor a 4ft. 


Quite a number of firms showed’ other grinding 
Edgar Allen and Co. had their 
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bar disintegrator complete with driving pulleys fitted | 
with four rings of square bars, two sets to revolve in one | 
direction and two in an opposite direction, the outer | 
shaft being carried in two bearings quite independent of | 








Fig. 15—THE LIGHTNING CRUSHER 
the inner one. The Hardy Pick Company showed the 
“ Devil” and other grinders with accessories. 

The Patent Lightning Crusher Company, of Walworth, 
exhibited its patented Lightning crusher No. 2, Fig. 15, 
constructed mainly for mining purposes. Its gross 
weight when packed for export is about 4} tons. It 
occupies an area of a fraction over 6ft. square, including 
its hopper and pulleys. Normally, it takes pieces of the 
size of a man’s fist, even of the hardest mineral ore, 
reducing them to powder in one operation. With less 
hard material, such as coal, freestone, &c., it takes large 
lumps exceeding the size of a man’s head. Its output 
varies from five tons upwards per hour according to the 
degree of hardness and toughness of the material 
and the degree of fineness required. The brake 
horse-power necessary to drive it varies according to 
the material, the output, and the degree of fineness 
required. It may be 15 or so, or as much as 60. 
It is a high speed, centrifugal disintegrator, pulveriser and 
mixer combined, with easily renewable special steel 
plates lining the upper casing. It has usually four hori- 
zontal swing hammers which occupy the whole width of 
the pulverising chamber, and should prevent clogging. 
They are of special alloy steel. For mineral ore they are 
usually made of one piece. With softer material to crush, 
they are made of two pieces, the striking face being 
inserted into the actual hammer, so that, when worn, 
the face piece can be easily removed and replaced 


one hundred “tons per hour. The main shaft is hollow, 
which is the best form to withstand bending stresses. 
Oiling is accomplished by a special arrangement, and any 
quantity of oil can be automatically fed in to all the parts 
that require it. A portable stonebreaker of the jaw type, 
with a body made of Hadfield’s best cast steel, which 
makes it strong and light in weight, is, it is claimed, 
about half the weight of similar size machines made with 
cast iron frames and is three times as strong. The third 
machine was a roll crusher. Castings of Hadfield’s 
patented “ Hecla” chrome steel and “ Era” manganese 
steel balls for ball mills were also a prominent feature of 
their exhibits. 

The Wilfley Mining Machinery Company also showed 
high-speed fine crushing rolls with automatic feed, a 
muller high speed fine grinder, as well as a jaw breaker. 
Other firms showing crushers have already been 
referred to. 

Many well-known firms, including the Ingersoll-Rand 
Company, Hathorn and Co., Reavell and Co., the Tucking- 
mill Foundry Company, the International Channelling 
Machines Company, and others showed air compressors, 
each having their special and particular virtues; but we 
are afraid space will not permit us to enlarge on these 
displays, and, in fact, most of the designs shown are quite 
well known, and have their advocates and admirers. 

Turning now to what, from an engineering point of 
view, may be regarded as sundries, James Abbott, of 
Newport, Mon., showed some automatic tram and tub 


axle lubricators ; the little wagon in passing operates a | 
piston, and the lubricant is projected on to or into the | 


desired bearing. J. Hopkinson’s excellent show of fittings 
and the Alexander Manufacturing Company’s water 
spreaders and sprayers have been mentioned already ; 
but they also showed some novel ideas in self-closing 
valves with automatic couplings, and a great variety of 
cocks and valves, some in hard lead for hydrochloric and 
sulphuric acid tanks. They also showed a new pit prop 
with special wedge adjustment and gib-pin locking device. 
W. Robinson and Co., of Leeds, had on view a 
pedestal for colliery tubs, kc. This is a pedestal proper, 
combined with an overclaw or strap, the two parts being 
combined in one casting to obviate loose parts, while 
affording a ready means of introducing the axle without 
having to remove the wheels. 

Holden and Brooke, Manchester, also made an 
attractive display of their well-known appliances, includ- 
ing injectors, oil separators, oil and sud pump, boiler-feed 
regulator, steam traps, water heaters and circulators, 
automatic starting and stopping gear, valves, and in 
action Leinert’s patented liquid meter; two tipping tanks 
placed side by side are so hung that when full the centre 
of gravity is well above the point of support, and so over 
they go; each is provided with a self-filling syphon tube, 
which comes into operation when the liquid attains the 
necessary level, and continues in operation until the 
liquid level falls below the intake, hence a definite 
volume of liquid is discharged each time, and while the 
liquid is flowing out the tank falls back into its normal 
position. On the other hand, when the tank tips over, it 
also reverses the direction of the supply shoot, and at the 
same time works a counter. 














Fig. 16-MODEL OF STEAM ENGINE CYLINDER 


with a fresh one. They weigh about 65 |b., and | 
when they revolve at the rate of 1000 to 1200 revolutions | 
per minute, a total of 4000 to 4800 strokes, the impact per 
minute on the material being crushed corresponds to 
over a quarter of a million pounds, without calculating | 
the impetus caused by the centrifugal force. They 
strike the material while it is in suspension, hurling it 
with enormous force against the breaking block; more- | 
over the pieces, rubbing violently against each other | 
while in suspension, assist disintegration. The pul- | 
verised material drops below through a semi-circular | 
screen, and escapes at the bottom either to tbe front | 
or rear as desired. A patented “ejector” arrangement | 
throws out, without stopping the machine, hammer | 
heads, nuts, bolts, or other unpulverisable material that | 
may by inadvertence have found its way into the | 
crusher. The hammers, when worn, can be brought | 
closer to the screen by changing their position, and so | 
the desired degree of fineness is maintained. The 
crusher can be used for such light material as paper, 
vegetable matter, textile fabrics, organic matter, and the | 
like, as well as coal, freestone, limestone, flint, silica, 
granite, quartz, slag, and the hardest mineral ores, such 
as those of tin, lead, zinc, iron, copper and gold. 

On their smaller stand, which adjoined that devoted | 
to colliery work, Hadficlds had three types of their crush- 
ing machines. Their “ Heclon” rock and ore breaker, | 
which is made in five sizes, with capacities from four to | 


| eters. 
| Engineering Company, the Stirling Boiler Company, 
| John Thompson, and the Triumph Stoker, Limited. 


Bullivant and Co. showed a large winding rope coiled 
on a drum; an endless rope without splice, mechanically 
manufactured; a rotary frame containing samples of 
sixteen different makes of the same size rope; samples 
of winding ropes and hauling ropes, new and worn; crab 
winches and blocks for use in conjunction with wire 


‘ropes; a Selby’s wire rope cutting machine, which 
pe ) i g 


will cut wire ropes up to Qin. circumference, of any 


| make or quality, in about a minute, and especially suit- 


able for use in collieries and mines ; aérial ropeway plant; 
a working model of Bullivant’s system of aérial ropeways 
for raising, lowering and transporting heavy loads, the 
whole being effected by one operation. In addition there 
were many striking illustrations of wire ropeways at work 
in various parts of the world. 

On John Thompson’s (Wolverhampton) stand his dish- 
end boilers attracted some attention, and so did the stand 


| of Peter Brotherhood, Limited, of Peterborough, with 
| their compact and well-finished air compressors, with 
| motors or engines, enclosed high-speed steam engines, 


high-pressure test pumps, and fluid friction dynamo- 
Mechanical stokers were shown by Erith’s 


An interesting exhibit was that of the Koppers Coke 
Oven and Bye-Product Company, which showed parts of 
its coke -oven,-rendering the -intrieacies of-construction 
clear toall. Princep’s pistons, Allen’s patented frictionless 


pistons, and Hyatt’s roller bearings came in for a fair 
amount of attention. . 

Safety lamps provided opportunities for several attrac- 
tive displays; perhaps the most striking stand was that of 
Ackroyd and Best, of Morley, near Leeds; they had 
gone to the trouble of erecting a pretty stand upon 
which the lamps and accessories made quite a fine show. 
Here could be seen electric arrangements for re-lighting 
lamps underground in operation. This is an important 
matter. There was also a special apparatus into which an 
extinguished lamp is placed, and in which the re-lighting 
arrangement does not come into operation until the 
chamber is shut up air-tight. Their well-known lamp. 
cleaning and testing machines were also shown. The 
Cambrian underground safety lamp re-lighter, another 
contrivance of re-lighting an extinguished lamp in an air- 
tight chamber, was exhibited by E. Thomas and Williams, 
of Aberdare, along with specimens of the well-known 
Cambrian Jamp. The re-lighting appliances are very 
formidable looking, as they are made strong enough to 
resist an explosion skould it take place. ‘The display of 
the Wolf Safety Lamp Co. was also commendable. 

Rescue apparatus formed a conspicuous feature at the 
Exhibition, for not only were there excellent displays on 
stands by Clarke, Stephenson and Co., Wilson and 
Stockall, Richard Jacobson—Draegar appliances—Siebe, 
Gorman and Co., and Hy. Simonis and Co., but some of 
the appliances were shown in use in a smoke chamber, 
and atthe coal mining tableau, where an underground 
explosion catastrophe was enacted. 

Davis and Son, of Derby, had a gocd show of survey- 
ing instruments. Scientific instruments were shown by 
the Cambridge Scientific Instrument Company, and 
excellent models for teaching purposes by G. Cussons, of 
Manchester; an illustration of one of these we reproduce 
in Fig. 16. This model will demonstrate variable angle 
in advance, lap, lead, valve travel, normal valve work ; 
relation of crank rotation to piston travel; effect of 
angularity of connecting-rod, and harmonic valve dia- 
gram apparatus, as well as the mode of working various 
valves and parts. 











THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
No, 2.° 


On Wednesday morning, July 29th, the members 
again met at the University College, where the three 
remaining papers were read. Mr. Cowper-Coles first read 
his paper on “ The Direct Production of Copper Tubes, 
Sheets, and Wire.” We give an abstract of it below :— 

The author has limited the paper to the direct production of 
copper tubes, sheets, and wire by electrolysis from impure copper, 
The methods described are all based on the work of Davy and the 
law of electrolysis established by Faraday in 1833. If the anode 
is of impure metal, many difficulties are introduced, and if the 
current is increased to a sufficient density to enable the metal to 
be deposited at such a rate as will give commercial results, other 
serious difficulties arise. Electro-metallurgists have been working 
for thirty years or more devising methods to overcome the 
cifficulties experienced in applying Faraday's law to the commer- 
cial production of copper tubes, sheet, and wire from comparatively 
impure copper having the physical properties of wrought copper 
when dep.sited at a sufficiently rapid rate. They have sought to 
evolve a process which would do away with the smelting of copper 
after it had been electrolytically refined, and to electro-deposit 
copper after the refining operation in such a form that it could 
be placed direct on the market as finished sheets, tubes, and wire. 

Wilde's process.—1t was observed shortly after Elkington 
practically applied Faraday’s law to the refining of copper in the 





Fig. 1-UNEQUAL DEPOSITION OF COPPER 


year 1865 that the electric current density, or the rate at which the 
copper is deposited, could be considerably increased by circulating 
the electrolyte or moving the electrodes. It was soon found that 
circulating the electrolyte alone was unsatisfactory, and that the 
best results could be obtained with a vertical mandril revolved in 
the electrolyte, Wilde was one of the first to use a cylindrical 
cathode. his object being to deposit copper on iron rollers suitable 
for textile printing purposes, for which he took out a patent in the 
year 1875, The anodes consisted of copper cylindrical tubes, and 
the iron cylinder to be coated with copper—the cathode—was 
placed in the centre of the cylindrical vat and caused to rotate on 
its axis. Such an arrangement, in conjunction with a circulating 
propeller placed in the electrolyte, ensured an even distribution 
of copper over the whole of the surface uniformly along the length 
of the roller by means of the motion imparted to the solution, and 
the equal density thus maintained. The current density was low, 
considerably under 20 ampéres per square foot. 

Elmore’s process.—The next development of importance was the 
Elmore process, which consists of using horizontal mandrils on 
which copper sheets or tubes are deposited, while agate burnishers 
travel continuously over the copper, so as to consolidate it, and at 
the same time prevent the growth of copper trees or nodules. 
Even with the use of a burnisher the current density could not be 
increased beyond 30 ampéres per square foot, and the mechanical 
difficulties introduced by the burnisher are considerable. Large 
works were erected to operate this process near Leeds and on the 
Continent, and are principally engaged in the production of large 
tubes and cylinders for special purposes. 

Dumoulin’s process.—Dumoulin introduced, at a later date, a 
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process for burnishing copper during deposition with sheepskin as 
a substitute for agate, and claimed that the process had also the 
advantage of insulating any projections that might be formed on 
the deposited metal, the sheepskin impregnator coating all project- 
ing parts with a thin film of animal fat, thus preventing further 
deposition until the surrounding depressions were raised to the 
common level. It was iso claimed for this process that a current 
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Fig. 2—VAT USED FOR CENTRIFUGAL PROCESS 
density of from 30 to 40 ampéres per square foot of cathede surface 
could be employed at a voltage of about 1.6 per vat. This process 
was tried on a large scale in England, but was soon abandoned. 
Other processes. —Attempts have been made at various times to 
increase further the rate of deposit by Swan, Elmore, Thofehrn, 
Graham, Poore, and others, by impinging jets of the electrolyte 
against the cathode surface. The quality of the copper is liable 
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Fig. 3—ANODE-FEEDING MECHANISM 


to vary in density if impinging jets alone areemployed ; it is there- 
fore necessary to move the cathode, otherwise the copper is 
deposited in the form of annular rings of varying density and 
smoothness, as shown in Fig. 1, which 1s a photo-micrograph of a 
lead plate coated with copper by an impingement process at a 
current density of 160 ampéres per square foot (9.29 dm), tempera- 
ture 50 deg. Cent. ; the electrolyte being forced at a pressure of a 
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Fig. 4—COPPER DEPOSITING APPARATUS 


few pounds through a lead box perforated with lin. (0.32 cm.) 
holes at a distance of lin. (2.5 cm.) apart from centre to centre. 
The author, when carrying out some experiments on the pro- 
duction of copper tubes and sheets by electro-deposition on rotating 
cathodes, observed that when the speed was greatly increased 
entirely new results were obtained, and that a current density of 
200 ampéres or more per square foot could be employed, the copper 


rolled or drawn copper, and in some cases a tensile strength some 
50 per cent. higher than that obtained by the ordinary process of 
casting and rolling, the tensile strength increasing with the rate of 
rotation of the mandril. The result of revolving a mandril at a 
comparatively high speed is that every molecule, as it is deposited, 
is burnished or rubbed down so as to produce a tough fibrous 
copper, the usual order of things being reversed, the present practice 
being to put the mechanical work into a mass of copper by rolling 
or drawing instead of treating each molecule separately. 

Centrifugal proces. — This observation led to further experi- 
ments, which resulted in evolving the process now known as the 
centrifugal copper process for the manufacture of sheets, tubes, 
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and wire, which will now be described in detail, together with the 
results obtained. 

After a long series of experiments had been made to determine 
the best composition for the electrolyte and the most economical 
current density to employ, the critical speed was accurately 
determined by means of revolving cathodes in the form of cones, 
By observing the point at which the copper remains smooth, and 
by measuring the circumference of the cone at that point and 
multiplying it by the number of rotatious per minute, the critical 
speed is readily determined ; 200 ampéres per square foot is found 
to be the most economical current density, although a current 
density up to 500 ampéres per square foot can be employed by 
increasing the rate of rotation, but the increased cost due to 
increased voltage renders such a current impracticable for ordinary 
commercial work. 

One of the chief difficulties inherent in any electrolytic or wet 
process for the production of copper tubes and sheets is having any 
working parts, such as bearings, in an acid copper sulphate solu- 
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Fig. G—STRUCTURE OF COPPER NODULES 


tion, and this was one of the first troubles encountered when work- 
ing the centrifugal process on a commercial scale. This difficulty 
was eventually overcome by constructing vats in the form of an 
annular ring, as shown in Fig. Z It will be observed that by such an 
arrangement all working parts are outside the vat, and do not come 
into contact with the electrolyte, so that the bearings can be lubri- 
cated in the ordinary way ; only the actual face of the mandril on 
which the copper is to be deposited is immersed in the electrolyte. 
The cathode consists of a steel or cast iron cylinder, closed at one 
end, to which is attached on the inside a steel rod, projecting 
below the edge of the mandril, to guide it into position. The 
cylinder can be 5ft. or 6ft. in diameter, or een larger, so as to 
produce a copper sheet of, say, 20ft. long by 4ft. or 5ft. broad. 
Anodes composed of crude copper are placed around the mandril, 
with intervening spaces, and are fed forward by suitable mechani- 
cal means—Fig. 3—as the copper dissolves away, so as to keep the 
voltage constant. 

One great advantage of the centrifugal process is that a very low 








Fig. 7—STRUCTURE OF DEPOSITED COPPER 


voltage is required, even when employing a very high current 
density ; for instance, only 0.8 of a volt is required at the ter- 
minals of the vat when working ata current density of 200 ampéres 
per square foot of cathode surface. The effect of revolving the 
cathode is five-fold—first, it keeps the electrolyte agitated, so that 
there is always a fresh supply of copper ions in proximity to the 
cathode ; secondly, each molecule of ccpper as it is deposited on 
the cathode is burnished or rubbed down by means of the skin 
friction between the revolving cathode and the electrolyte ; 
thirdly, the rotation prevents any foreign matter that may be in 
suspension in the electrolyte settling on the cathode and becoming 
entangled by further copper being deposited around or over it; 
fourthly, it brushes away any air bubbles on the cathode, which 





remaining smooth and having a tensile strength equal to the best 





cathode ensures the thickness of copper being uniform even when 
a mandril of say 8ft. in length is employed. 

The method of making tubes by the centrifugal process is as 
follows :—A mandril somewhat smaller than the finished internal 
diameter of the tube is prepared by coating it with an adhesive 
coating of copper by first depositing copper upon the surface from 
an alkaline solution and then thickeaing it up in an acid solution, 
the surface being highly burnished and treated chemically to 
ensure the easy removal ot the deposited tube. The mandril 
thus prepared is then placed in a vat as shown in Fig. 2 or Fig. 4, 
according to the diameter of the tube and its length. When the 
desired thickness has been obtained the mandril is removed and 
placed in a horizontal or vertical lathe, and a round-faced roller 
run over the surface so as slightly to expand the deposited copper, 
which can then be readily drawn off. 

Copper sheets are prepared in a similar manner, the only 
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difference being that the mandrils are of much larger diameter, 


and a narrow insulating strip is fitted down one side so that the 
sheet can be easily removed by inserting a tool under one of the 
edges of the deposited copper. It is no more costly by the centri- 
fugal process to make thin sheets than thick ones ; copper foil 
can be made like the samples exhibited in five minutes direct from 
crude copper. 

Copper tubes produced by this process without any drawing 
have given a maximum stress of 17 tons, and tubes after drawing 
have withstood a pressure of 3000 Ib. per square inch without 
showing any signs of distress. Sheets made without any rolling 
have given a maximum stress of 28 to 30 tons and more per square 
inch according to the peripheral speed at which the mandrils were 
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revolved. The following are some tests made by Mr. W. Harry 
Stanger : 
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Bending test. Strip bent three times upon itself. No cracks. 
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Fig. 5 shows the result of some mechanical tests on copper pipes 
made by the centrifugal process and subjected to hydraulic pres- 
sure, giving results far above those required by the Board of 
Trade. 

The formation of copper trees and nodules was another difficulty 
which had to be overcome, but which has been reduced to a 
minimum in the centrifugal process, for the reason that impurities 
held in suspension in the electrolyte have no opportunity of 
settling on the cathode, and all gas bubbles are swept from the 
surface on which the copper is being deposited. 

Fig. 6 is a section of two nodules which illustrate the way in 
which they crystallise radially from a microscopic nucleus, differ- 
ing in their structure from the copper sheet, which crystallises at 
right angles to the surface of the cathode, as is clearly shown in 
Figs. 6 and 7, thus forming a weak line of cleavage enabling the 





are the cause of nodules forming ; and fifthly, the rotation of the 





nodules to be easily separated from the copper sheet, for which 





138 


THE ENGINEER 


Avaust 7, 1908 








reason it is impossible to produce a good sheet by any after-pro- 
cess of rolling. The form of the nodules or trees is largely depen- 
dent on the amount of free acid in the electrolyte ; if the = 
centage is high, the form is rounded ; if the percentage is low, 
then the growth is more fern or tree-like—Fig.8. The percentage 
of free acid employed in the centrifugal process is high, amounting 
to 12or13 per cent. The electrolyte, the usual composition of 
which is 12.5 per cent. of copper sulphate and 13 per cent. of sul- 
phuric acid at a temperature of 40 deg. Cent., is kept in the 














Fig. 10—FILTER 


cupric state and the impurities in suspension separated by means 
of a centrifugal filter provided with arc lights and an atomiser for 
breaking the solution up into a fine spray, as shown in Figs. 10 and 
9 respectively. It has been found that subjecting the solution to 
a strong light the impurities are more easily precipitated, and the 
solution is kept in the cupric state. 

The production of copper wire by electrolytic means is a more 
difficult problem than the production of copper tubes and sheets. 

Copper wire is made by the centrifugal process in the following 
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Fig. 11—CLEAVAGE DUE TO CRYSTALLINE STRUCTURE 
manner :—A mandril similar to that used for making copper sheets 
is employed, around which a spiral scratch is made, the pitch being 
determined by the size of wire required. 

The effect of the spiral scratch—which need only be very light 
but must be angular—is to cause the crystalline structure of the 
copper to form a cleavage plane, as shown in Fig. 1]. It will be 
observed that the copper divides exactly at the apex of the 
scratch ; that is, the copper deposited in the scratch is equally 
divided and forms a small V-shaped fin on two sides of the copper 


Fig. 12-THE EFFECTS OF SHARP AND ROUNDED 
CORNERS 


strip. If the scratch is not angular, but rounded at the base, 
the copper will not divide, as the crystals are radial, as shown in 
Fig. 12. After the desired thickness has been obtained, approxi- 
mating the pitch of the spiral scratch, the mandril is removed 
from the depositing cell and placed in a vertical position on a 
lathe—Fig. 13—and the copper strip is unwound at an angle of 
about 45 deg. to the face of the mandril—Fig. 14. During the 
process of unwinding, the small fin or burr is removed by passing 
the_wire through a suitable die and then_through a _wire-drawing 














Fig. 13—LATHE FOR UNWINDING COPPER STRIP 


machine provided with three or more draw plates to reduce the 
strip to the desired diameter. By employing a mandrilof 6ft. or 
7ft. in diameter, Jengths of wire four or five miles long can be 
made in one operation. 

Conclusion.—The advantages of an electrolytic process as com- 
pared to a smelting process are many, and the day is not far distant 
when copper will no doubt be leached direct from the ore and 
electrolysed with insoluble anodes to produce finished copper 
sheets and tubes in one operation direct from the ore without the 
iatermediate process of smelting and refining. The centrifugal 
process is a step in this direction, as it is capable of depositing 
copper from its solutions by using insoluble anodes in the form of 





finished tubes or sheets in one operation. The centrifugal pro- 
cess is at least ten times faster than any existing electrolytic pro- 
cess, and a high current density can be employed without 
deteriorating the quality of the copper. There is no risk of 
lamination, as no burnishers are employed. The plant is simple 
and free from mechanical complications, and the amount of copper 
locked up for a given output is small compared to other processes. 
The process is of interest to mechanical engineers, as it con- 
clusively proves that to get a high tensile strength in metals, 
combined with ductility, it is not essential to put a large amount 
of work into the metals as hitherto has been considered necessary, 


Fig. 14—-UNWINDING COPPER STRIP 


by the processes of swaging, rolling, or drawing, but that a very 
small amount of energy will sutlice when applied in the manner 
described in the paper. 

A vote of thanks having been passed, the President 
called upon Mr. F. G. Wright, of Swindon, to open the 
discussion. 

Mr. Wright said that he thought it a subject for 
manufacturers of copper tubes and wires rather than 
for those who use them. It was a valuable paper, and 
he was anxious to hear what the manufacturers had to 
say about it. 

Mr, E. P. Martin, of Abergavenny, remarked that the 
point about the paper which struck him as peculiar was 
that the manufacture of thin copper sheets could be made 
more cheaply than thick sheets. Usually thin sheets 
were much more expensive than thick sheets. Also the 
manufacture of complicated tubes seemed, by the example 
shown, to be both easily and cheaply carried out. It 
appeared to him that the method was going to have a 
considerable effect upon the manufacture of thin ma- 
terials, such as tubes and sheets, not only in copper but 
in iron and steel also. 

Mr. H. H. Cox, of Falmouth, said that he hoped that 
manufacturers would not be influenced by the paper 
before the process had undergone a thorough practical 
trial. There was the risk to life and limb to be taken 
into consideration. The tubes should not only be subjected 
to a tensile test, but also to tests of actual service. 

Mr. G. T. Child said he would like to ask whether any 
insulating material was put on the mandril. If this was 
not done he thought there would be considerable trouble 
with the copper sticking to the mandril. 

Mr. William Langdon asked whether an analysis of 
the slimes gave the same results as those with other 
processes of the same kind, as, for example, the electro- 
deposition of gold and silver. 

Mr. W. H. Dugard said that the process appeared to 
possess considerable advantages. According to the tables, 
it was a very cheap method of making copper sheets, 
tubes, and wires. There was not suflicient evidence, 
however, as to the reliability of the method, and evidence 
of this kind would be interesting and useful. He noticed 
that some of the sheets exhibited were very thin and 
bright, and he would like to ask whether they had been 
rolled or polished in any way. 

Mr. E. B. Ellington asked what practical use had been 
made of the copper sheets, tubes, &c., made by this 
process. He would like to know whether the process was 
only in its experimental stage or whether the sheets and 
tubes had been used in practice. 

Professor Unwin referred to the tables in the paper 
where the yield point of the copper was given. He said 
that when dealing with steel we quite understood what 
the yield point meant, but with copper he was not quite 
sure that we properly understood what the yield point 
referred to. He thought more information should be 
given relating to this part of the subject. 

Mr. Loughnan Pendred added to the list of questions 
by asking whether it was possible to make bends in one 
piece by the process. 

Mr. D. Adamson commented upon the author’s low 
estimate for power. It was given as .275d. per kilowatt 
hour. He thought that three times that figure would be 
more correct. 

Mr. W. C. Goodchild said that he would like to ask 
whether the copper wire manufactured by this process 
would stand the tests called for by the Post-oflice as well 
as the tests given in the paper. 

Mr. Cowper-Coles then replied. As regarded the 
remarks made by Mr. Cox, it was, he said, to be remembered 
that regarding the process dealt with in the paper there was 
a great difference between it and the Elmore process; for 
example, no burnishers were used. There was no signs of 
laminations in the tubes, and he thought there were no risk 
of danger, as had hitherto been experienced with other pro- 
cesses. The mandril was treated chemically with sulphide 
solution which enabled the copper to be easily stripped. 
Analyses of the slimes gave the same results as those of 
other processes. The copper sheets which were exhibited 
had not been rolled, but they were just as they had been 
taken from the mandril. For over four years large 
cylinders made by this process had been in use in the 
textile industry, and sheets were used for stenciling work, 
and they had proved very satisfactory. Replying to Mr. 
Adamson’s remarks concerning the cost of power, Mr. 
Cowper-Coles said that the figure given was based on 
actual contracts. It was possible by agreeing to take a 
fair amount of power for a number of years to get it at 
the price mentioned in several parts of this country. As 
regarded the tests called for by the Post-office, the wires 
manufactured by the process would stand these tests. 
It was not possible to make bends by the process. 





Referring to Professor Unwin’s remarks about the yield 
point of the copper, Mr. Coles said he would be pleased 
to supply more information concerning this for publica- 
tion in the “ Transactions.” 

At the conclusion of the discussion of Mr. Cowper. 
Cole’s paper, the Secretary then read Mr. Humpage’s 
paper on “ ‘I'he Evolution and Methods of Manufacture 
of Spur Gearing.” The Secretary said that as it would 
take an hour to read the paper throughout he had been 
asked to present as much as was possible in fifteen 
minutes. The early part of the paper dealing with the 
history of spur wheels was therefore only briefly touched 
upon, but the latter part was read more or less fully. An 
abstract is given below :— 

In 1835, Joseph Whitworth—afterwards Sir J oseph—was granted 
a patent for a wheel-cutting machine. From his specification it 
will be seen that the wheel blank being cut was a worm wheel 
geared to the cutter by a train of wheels in an exact ratio and in 
such a manner that no slip could take place. In all probability 
this was the first machine to generate involute teeth. Fig. 1 
represents a machine made by Joseph Whitworth between the 
years 1834 and 1844, capable of cutting spur and bevel wheels. 
The main drive was by a gut band and a pair of spur wheels. The 
dividing was done by a lage plate with holes drilled in circles and 
the cutter was fed by hand. 

About the year 1851, Messrs. Shepherd, Hill and Spink made 
their first machine fur cutting wheels. Fig. 2 is taken from a 
photograph of one of their earliest machines. The bed is long and 
narrow. The cutter bracket can be swivelled at its base for 
cutting bevel wheels, and it is set to zero for cutting spur wheels. 
The drive is by an endless rope and pair of spur wheels to the 
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Fig. 1—WHITWORTH WHEEL-CUTTING MACHINE 


cutter mandril, and there is a self-acting feed. When one tooth 
is finished, the blank must be turned round by hand to the next, 
and the correct division is obtained by means of change wheels. 
The dividing head and work mandril are moved along the bed by 
a horizontal screw to suit the diameter of the wheel being cut. 

Amongst J. G. Bodmer’s many inventions was the ‘‘ railway car 
solid tire rolling mill,” which gave the name to the Salford Rolling 
Mills. The owner of these mills, Mr. P. R. Jackson, took out a 
patent for a machine to mould the teeth of spur wheels. The first 
machine-moulded wheels ever made were shown by P. R. Jackson 
at the Great Exhibition of 1851 in London. 

In 1856 Christian Schiele, of Oldham, took out a patent for a 
thread milling machine which was also capable of cutting the 
teeth of wheels. From his specification it is seen that the blank 
to be cut is geared up with the worm cutter, and when this cutter 
is efficiently guided the teeth will be perpendicular, as in an ordi- 
nary spur wheel. This marks a step in advance of Sir Joseph 
Whitworth’s device already referred to, for Sir Joseph Whitworth’s 
machine was only for cutting such wheels as have their teeth 
oblique to the axis. In Schiele’s patent is, in fact, the germ of 
the modern gear-hobbing machine, but the author has been unable 











Fig. 2—SHEPHERD, HILL AND SPINK MACHINE 


to find any trace of such a machine having been made from this 
specification. 

Fig. 3 is from a photograph of an old drawing of the first gear- 
shaping machine designed by Mr. Potts, a member of the cele- 
brated clock-making firm. It is described on the original drawing 
as ‘‘ Potts’ patent wheel cutting and dividing engine for cutting 
the teeth of bevel and spur gearing mathematically correct. 
Manufactured by Shepherd, Hill and Co., Leeds.” This machine 
appears to be the first attempt at planning or shaping bevel and 
spur gear wheels from a large former plate. A gold medal was 
awarded for this machine at the Paris Exhibition of 1867. 

Machine relieved cutters.—\t has already been seen that the early 
formed milling cutters were a very expensive item, owing to the 
fact that it was impossible to sharpen them without spoiling them. 
This gradually brought about the introduction of a new kind of 
cutter, now known as the relieved or backed-off cutter, which 
could be easily sharpened without altering its form. These re- 
lieved cutters have about one-fifth the number of teeth of one of 
the old formed cutters of the same size. The teeth are cut 
through from side to side, like a saw, for the whole depth of the 
formed part, and the cutting face is radial. The backing off te 
the teeth was done on a slotting or shaping machine with a formed 
tool, At this time the great majority of spur-wheel teeth for 
engineers were of the epicycloidal form. These teeth were diffi- 
cult to cut even with a relieved milling cutter, owing to the flanks 
of the teeth being nearly parallel. After a little use the cutters 
jammed in the work and so caused endless trouble. Yet with all 
this the milling cutter had proved very useful, and it was not long 
before an alteration in the shape of spur teeth was made for small 
wheels. 

Incvolute cutters.—About the year 1874 Messrs. Brown and Sharpe 
brought out complete sets of machine relieved involute gear 
cutters. The shape of the cutters was based upon a system first 
introduced by Professor Willis, of Cambridge, in 1836. In his 
book on forming the teeth of gear wheels he recommended that 
the obliquity of the line of pressure should be made 144 deg 
The suggestion was afterwards put into practice by Messrs. Brown 
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and Sharpe, and cutters made on this system had been used in 
their own works since 185]. It was necessary that the roots of the 
teeth should be strong and at the same time that there must not be 
too great an outward thrust on the bearings. An angle of about 
14 deg. to 16 deg. was considered to be the most suitable for 
meeting both these requirements. It was essential to adopt some 
uniform method, and a very simple construction was found by 
which an angle of 144 deg. could easily be set out. The way in 
which Messrs. Brown and Sharpe arrived at the shape of the 
cutters was somewhat as follows:—A rack with teeth having 
straight sides inclined to each other at an angle of 29 deg. formed 
the basis of the whole system. It was decided that twelve teeth 
in a pinion was the smallest practical number that could be used. 
The teeth were drawn of the correct involute form, but to allow 
the pinion to roll into the rack jt was found that the flanks had to 
be very considerably undercut. This would have made the teeth 
weak, and it would have been difficult to mill out the spaces. On 
this account it was determined to make the flanks radial, so giving 
the necessary clearance and enabling a dise milling cutter to be 
used. In American practice involute teeth are invariably em- 
ployed, but in this country whilst all teeth of small pitch are 
involute, epicycloidal teeth are often used for the larger pitches. 
The great advantage of involute teeth is that the distance apart 
of the centres can be varied without impairing the efficiency of 
the gearing, and the angular velocity ratio remains constant. 
With epicycloidal teeth, on the other hand, the wheels must be 
kept exactly in gear on their correct centres or the teeth will wear 
very badly. With epicycloidal teeth the outward thrust is less 
than with involute teeth. 

In 1877 or 1878 Messrs. Gould and Eberhardt brought out an 
automatic gear-cutting machine. One of these machines was 
bought by Messrs. John Lang and Sons, Johnstone, about the 
year 1881 for cutting the wheels of their lathes, and this firm 
also made arrangements with the makers to act as their agents 
in Europe. 

Double helical spur gearing.—About the year 1880 Messrs, P. R. 
Jackson and Co. lecnahA out the double helical spur gearing, the 
object being to bring the teeth into gear more gradually, thereby 
reducing the noise. The true action of the teeth can be best 
understood from the following explanation. Take two short 
screws, one right and the other left hand, both of the same dia- 
meter and pitch. If one thread is rolled into the other the 
screws are single helical wheels. If the driven wheel is retarded 
the screws tend to move endwise in the direction of their axes 
and in opposite directions. To balance this end pressure, add 
another pair of screws similar to the first pair, fising a right-hand 
and left-hand screw together on each spindle. The result is a 
double helical wheel. !t will be readily seen that the resistance 
has a tendency to separate the pair of screws on one spindle, 
while it tends to press the pair on the other spindle closer 
together. In heavy gearing the bursting and compressing forces 



























































Fig. 3—-BEVEL AND SPUR WHEEL SHAPING MACHINE 


due to the wedge action would become very great, but they are 
actually reduced by using multiple threads. This alters the angle 
of the threads, so that the threads are more nearly parallel to the 
axis of the wheel and the ends of the threads have more the 
appearance of ordinary spur teeth. 

Correct double helical gearing when made by experienced firms 
is very silent in action, and for heavy duty nothing has yet 
replaced it either in regard to strergth, silence, or cost. The 
largest gears in the world have been made on this system by 
Messrs, P, R. Jackson’s moulding machine, capable of moulding 
wheels up to 30ft. in diameter by 36in. width of face and 9in 
pitch. The form of tooth is epicycloidal. The wooden pattern 
teeth were cut on a special device attached to the machine. 

Spur gear planing machine.—Messrs. Gleason, of Rochester 
(United States), have made machines for planing the teeth of 
spur gears up to 24ft. diameter by 24in. face and 6in. pitch. A 
former plate is used as in Potts’ original system. The large 
pitch gears usually cut on these machines are generally cast 
with teeth sufficiently thick to allow fer machining. This 
reduces the weight of the castings, saves the time otherwise 
spent in stocking out the teeth, and the teeth are freer from 
sponginess owing to there being less metal in the rim. 

Spur gear shaper.— A machine which works on an entirely 
different principle is known as the Bilgram spur gear generating 
shaper, and its action is similar to that of the well-known Bilgram 
bevel gear planer. 

Gear shaper.—Another kind of spur gear generating machine is 
the Fellows’ gear shaper. Its action is similar to that of a slotting 
machine, but instead of the ordinary slotting tool it carries a 
twelve-toothed pinion for itscutter. The teeth are of true involute 
form, hardened and ground upallover. The spindle carried in the 
reciprocating vertical slide is geared up by spur wheels and change- 
wheels to the work table. Tne cutter is fed into the blank to the 
full depth of the teeth, and then, while the cutter is continuously 
reciprocating, the blank and cutter slowly revolve together at the 
exact ratio between the number of teeth in the cutter and the 
blank being cut. One revolution of the blank completes the 
operation. Only one cutter is required for all wheels of the same 
pitch, and the machine is equally suitable for spur wheels and 
internal wheels. 

The hobbing principle was first foreshadowed by Sir Joseph 
Whitworth’s invention of 1835, and a hobbing machine was actually 
invented more than fifty years ago by Christian Schiele, who has 
already been referred to. It is probable, however, that one of the 
first gear hobbers actually made isa machine that has been working 
continuously since 1893 in the works of Messrs. George Juenpt 
and Sons, Croton Falls, New York. Fig. 4 represents a gear 


hobbing machine which was brought out about 1894 by Messrs. 


cut spur wheels, worm wheels, and spiral wheels. The gear 
blank is carried on a horizontal mandril and the hobbing 
cutter is fed horizontally. A later example of the same type is 
the Biernatzki. By far the greater number of gear-hobbers are 
now, however, of the vertical type, that is to say, the wheel 
blank is held on a vertical mandril, and the cutter is fed vertically 
downwards, 

The best known is the Pfauter. These machines are made in 
many sizes, the largest being capable of hobbing wheels up to 
10ft. in diameter and one diametral pitch. 

The first British firm to enter the field with a gear-hobbing 
machine was Messrs. John Holroyd and Co., of Milnrow. 

Messrs. Armstrong and Whitworth make a machine to hob 
wheels up to 6ft. in diameter. The special feature of this machine 
is that, instead of the work table sliding on the bed to suit the 
diameter of the wheel being cut, the vertical column which carries 
the hob bracket is adjustable on the bed. In Messrs. Wallwork’s 
machine the cutter spindle is driven by a worm and wheel to give 
smooth running. The feed is through a gear-box giving three 
changes. The top of the work mandril is supported by a bracket 
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Fig. 4—REINECKER GEAR HOBBING MACHINE 


— to two vertical columns carried by the base slide of the work 
table. 

Fig. 5 represents a machine built by the author’s firm for cutting 
spur and worm wheels. In this machine no countershaft is 
required, and as the driving pulley is fixed on the top of the 
column, the machine can be put down anywhere ia the works and 
the belt received at any cngle. It is also so arranged that a motor 
can be mounted on the top of the column. When belt-driven 
there is a light, loose pulley and a heavy fly-wheel, which is found 
to be an advantage owing to the intermittent cutting of the hob. 
The fly-wheel runs at a constant speed, and a gear-box—Fig. 6— 
giving four changes of speed is provided, so that a constant 
torque is always maintained from the belt to the hobbing cutter. 
The rate of feed can be altered while the machine is running. 
The feed gear consists of two taper cones and a belt, which can be 
shifted by means of a fork, moved by ascrew. To obtain a wide 
range of feeds the difference given by the cones is multiplied by 
means of an epicyclic gear, and practically all the strain is taken 
off the belt. Thus, any feed can be given from 5 to 130 
thousandths inch per revolution of the blank being cut. The 
work mandril is tied to the top of the vertical column by two cross 
stay bars to prevent deflection and stiffen the blank whilst being 
cut. 

Manufacture of hobs.—The chief trouble of this system of gene- 
rating gears lies inthe manufacture of the hobs. The hob is made 
out of one solid piece of steel, which is bored and turned and the 
keyway cut. Then the thread is roughly milled out, and also the 
spiral slots between the teeth. Next the teeth are relieved or 
backed off in a special lathe, and the lathe tool is carried in a rest 
which has 4 multiple motion. For every tooth the tool is moved in 
and out by means of a cam, and at the same time it is fed forwards 
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Fig. 5—32in. GEAR HOBBING MACHINE 


to follow the thread of the hob. During this process an allowance 
can be made for expansion or contraction anticipated in the 
hardening of the hob. After the teeth have been relieved, the hob 
goes into the tempering department. This is the most dreaded part 
of the process, for the work which has been done so carefully may 
be spoilt in the fire or in cooling even with the most experienced 
men. To complete the hob it is necessary to grind out the bore 
and over the tops of the teeth to true them up. Finally, the 
cutting faces of the teeth are ground back just sufficiently to 
remove the grinding marks on the tops of the teeth. 

Grinding hobs.—Even after this lengthy process it is sometimes 
found that a hob has gone slightly out of pitch in the hardening. 
Attempts have been made to correct this by grinding the sides of 
the hob teeth after hardening. For this purpose a small emery 
wheel was used in the backing-off machine, but, owing to the 
small diameter of the emery wheel which had to be employed to 
pass between the threads, and the great speed required, this has 
not proved very successful. 

The author has brought out a hobbing cutter with inserted 
blades or racks, which are fitted into grooves cut in the body of 
the hob. These grooves are not cut radially, for in a cross section 
of the hob the centre lines of the grooves are tangential to a small 
circle concentric with the periphery of the body. The thread is 





the parts that fit in the body are ground. They are then replaced 
in the body and the thread is ground up alli over, so that any error 
due to tempering is corrected. The blades are again taken out of 
the body and turned end for end in the Saas replaced so 
as to keep the continuity of the thread. Owing to the grooves 
being tangential, this will tilt the blades and so give the necessary 
clearance or backing off to the teeth. The blades are rigidly held 
in the grooves of the body by long keys. Several sets of blades of 
different pitches either diametral or circular can be used in the 
same body, and if a tooth gets broken it only means that one blade 
is spoilt, and this can easily be replaced. It is thought that this 
method of construction will lend itself particularly to hobs of large 
pitch, as at present the large solid hobs are very expensive. At 
the time of writing only two of these hobs have been made, and it 
is still too early to say how far they have an advantage over solid 
hobs. The results obtained are, however, sufficiently good to 
encourage further trials. 

Undercutting of pinions.— One point sometimes urged against the 
hobbing principle is that, as all the wheels are generated by rolling 
into a rack, the flanks of pinions must necessarily be undercut. 
The teeth of pinions could be made stronger by increasing the 
angle of the sides of the rack teeth, but this has the disadvantage 
of increasing the angle of obliquity, and so throwing a greater out- 
ward thrust on the bearings. Nevertheless, the evil effects of this 
increased angle of obliquity are thought by many to be exaggerated, 
and Wilfred Lewis recommends the use of involute teeth having 
an angle of obliquity of 223 deg. 

The author is, however, in favour of retaining the present form 
of hob, having sides inclined to each other at an angle of 30 deg. 
In the case of wheels of less than thirty teeth, he recommends that 
the blank should be turned to a rather larger diameter than the 
correct diameter for the number of teeth required. The cutter is 
set to the full depth of the tooth, just as if the blank were the 
correct size. The base circle from which the involutes are unwound 
is not altered by altering the size of the blank, but if the blank is 
over size, we shall get teeth very strong in the roots, with short 
flanks and long addenda. The centres of the wheel and — are, 
however, slightly further apart, and the angle of obliquity is 
increased. Thus, with the same hob, almost any desired strength 
cap be given to the teeth of a pinion, and all the pinions will gear 
perfectly with the wheel cut on a correctly sized blank. It must 
be understood that there are limits to the arnount of error which 
can be given to the diameter of the blank, for if the error is too 
great the teeth will be cut off altogether. 

Disadvantages of disc milling cutters.—The introduction of auto- 
matic gear-cutting machines cheapened cut wheels to such an 
extent that they soon came into favour for all high-class work. 
As has been explained, unless the number of teeth to be cut in 
the blank correspond to the lowest number stamped on the cutter, 
the teeth will not be correctly shaped. Moreover, as the cutter 
gets blunt, the centres of the cutter and work mandril are 
forced apart, and the bottoms of the teeth describe a slight scroll. 



























































Fig. 6—CHANGE SPEED GEAR 


Also as one tooth is finished at a time, the strains of the metal 
being released locally and the heat generated cause the wheel to 
oe distorted from a true circle. 

Disadvantages overcome by hobbing machines. —The extraordinary 
demand: of modern high speed machinery rendered it necessary 
to find something still better. In all gear generating machines 
the teeth, no matter what number there are in the wheel, are 
developed to the true involute form so long as the tool keeps 
sharp, and in the gear-hobbing machine, which generates the teeth 
simultaneously, nearly all the disadvantages of the dise milling 
cutter are overcome. Moreover, while the milling cutter has 
about twelve cutting teeth, in the case of a hob the cutting is done 
by about thirty teeth. In practice it is found that with a good 
stiff hobbing machine from two to three times as much metal can 
be removed per hour as with a machine using a disc milling cutter 
of the same pitch. With the improvements in hobs suggested by 
the author the troubles caused by the hob going out of pitch in 
hardening may be eliminated, and wheels cut with such a hob as 
this probably come as near to perfection as can be obtained on any 
wheel-cutting machines. 

Disadvantages of hobbing principle.—Nevertheless, there are 
certain disadvantages of the hobbing principle. In the first place, 
owing to the spiral twist of the blades, a section of the blade 
normal to the axis of the blank is not a perfectly true rack, and, 
in consequence, the points of the teeth are very slightly too thick. 
Secondly, while the blank rotates continuously the cutting is 
intermittent, and after one tooth of the hob has taken a cut a 
small piece of metal escapes before the next tooth comes into 
action. If a hobbed wheel is examined it will be seen that the 
sides of the teeth show aseries of small flats. By increasing the 
number of teeth in the hob, the flats are made smaller, and if 
there were an infinite number of teeth in the hob it would 
generate a smooth curve. 

Grinding wheels—Of recent years there has been a great 
tendency towards grinding the teeth of the change gears for 
motor cars. At first the wheels were run in with emery and 
grease. This was found to take off as much metal from the 
parts that were correct as from those that were incorrect, and 
while some wheels ran much better after this treatment others 
were decidedly worse. However, something in the way of grind- 
ing has long been requisite, and about two years ago a machine 
was made by Reinecker on the same principle as the machine 
used in the Fellows gear-shaper system, for grinding the involute 
teeth of the cutters. The machine carries an emery wheel 
bevelled on each side to the shape of a rack-tooth with sides 
inclined at an angle of 29deg. This wheel revolves at about 
2000 revolutions per minute. At the same time, it moves bodily 
up and down through the space of tooth whilst the blank rolls 
under the restraint of two steel tapes, as in the Bilgram bevel gear 
planer. A few thousandths of an inch are left on the teeth for 
grinding, and the teeth are generated to the true involute form. 
One tooth is finished at a time, and then the blank automatically 
moves forward to the next space. The amount of wear on the 


emery wheel is said to be small, and the wheel can be trued up in 








This machine was made to 


Reinecker, of Chemnitz, Germany. 





roughly cut, and then the blades are taken out and tempered, and 





Gears ground by these machines show a great improve- 
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ment over thcse which have not been ground. Nevertheless, 
owing to the gradual wear of the emery{wheel, there is a difference 
between the first and the Jast tooth finished in this way. 

The author has devised a machine for grinding the involute 
teeth of gear wheels, which works on the principle of the hobbing 
machine. The teeth are generated simuitaneously, so that dis- 
tortion due to the heating of the blank is eliminated, and, as the 
downward feed of the abrasive wheel is very rapid, the wear is 
practically negligible. For purposes of experiment an ordinary 
22in. gear hobbing machine made by the author's firm was chosen. 
In place of the hob was substituted a cylinder of corundum, Grit 
50 and Grade M, 10in. in diameter and 7in. long, having a con- 
tinuous thread of seven pitch cut upon it. The sides of the thread 
are straight and inclined at an angle of 30 deg., which is the exact 
shape of the thread of the hobbing cutter. The thickness of the 
thread on the pitch line is, however, made rather less than the 
correct thickness for a seven-pitch tooth. This corundum worm 
practically amounts to a hobbing cutter having an infinite number 
of teeth. The thread was roughed out in a lathe with Huntingdon 
dressers in seven hours, and finished by grinding on a Greenfield 
Universal tool grinder with a carborundum wheel in twenty-one 
hours. Isis thought that it may be possible to save much time in 
manufacture by moulding the thread roughly into shape. In 
place of driving the corundum worm through the gear-box and 
vertical shaft of the machine, a pulley is fixed directly on the 
spindle of the corundum worm itself. By this means the effects of 
the torsion of the shafts are got rid of. The corundum worm is 
revolved at a speed of 2400 revolutions per minute, and it is 
geared up to the work table through change wheels as in a 
hobbing machine. A rapid downward feed is provided for, and 
ey driving belt is led horizontally to the driving pulley to permit 
this. 

The author has ground up several cast iron wheels of seven pitch 
on the experimental machine. The wheels are first hobbed, but 
the hob is not put into the full depth, so that a few thousandths 
of an inch are left on the sides of the teeth for grinding off. 
Before the wheels are ground the bottoms of the teeth are cut to 
the full depth with a special formed cutter. It would of course 
be far better to hob the teeth in one operation with a hob having 
teeth that are slightly too thin. The wheel is then put on the 
work mandril and the corundum worm moved down by hand 
until its centre is level with the top of the wheel to be ground. 
The corundum worm is then adjusted endwise by means of a screw 
turned by a worm and worm wheel by which a very fine cut can 
be put on, so that one side of the thread touches one side of the 
teeth in the wheel. Owing to the thread on the corundum worm 
being thin, as has been explained, the other side of the thread is 
not in contact with the teeth. The corundum worm is then 
allowed to feed down automatically, grinding up one side of all 
the teeth and generating them truly. The machine is then 
stopped, the corundum worm raised by hand, and a finishing cut 
taken. The other sides of the teeth are ground and finished in 
the same way. A stream of lubricant consisting of water, soda 
and oil is kept running on the wheel to prevent glazing. 

In the best results obtained so far a cast iron wheel of seventy 
teeth, seven pitch and ljin. face, was completely ground in eight 
minutes. 

The wear on the corundum worm appears to be very slight, 
about ;,),in. in the worst part, but in the finished machine it is 
proposed to provide a carborundum wheel for touching up the 
corundum worm after each cut. The author has found that when 
he grinds ;,);in. off the corundum worm to true it up, the car- 
borundum wheel which grinds it shows only z,4)in. of wear. The 
author has also found that the corandum worm is only worn on 
three threads for about one-third of their circumference. In the 
finished machine an arrangement will be provided for traversing 
the wheel that is being ground across the face of the corundum 
worm, like a wheel meshing with a rack, thereby wearing the 
corundum worm evenly. To compensate for this traversing 
motion a differential gear will have to be provided like that of 
the Reinecker machine when cutting worm wheels with a taper 
hob. The results obtained with the experimental machine have 
been so good that with these improvements there is every prospect 
of the success of a future machine. 

Coxnclusion.—The author's idea is that not case-hardened wheels 
only should be ground on this machine, but every kind of metal 
should be ground in the soft state, no matter for what purpose 
the wheels are required. The wheels would be roughed out 
rapidly in the gear-hobbing machine with no attempt at finish, 
and then sent to the grinding machine to be finished, just as all 
lathe work that is required to be both accurate and cheaply pro- 
duced is first roughed out in the lathe and then finished on the 
universal grinder. 

Mr. C. W. James, of Leeds, in opening the discussion, 
expressed the opinion. that the author's final method of 
grinding seemed admirably applicable to case-hardened 
gearing, but he failed to see that for ordinary gearing 
any greater accuracy could be obtained than with steel 
cutters. He thought the author had pointed out the 
trouble of his system. It seemed to hiim that the wear 
on the corundum worm would have an effect upon the 
accuracy. Continuing, Mr. James referred to difficulty 
in hardening solid hobs, and said that the trouble due to 
the expansion of the hob was not easy to get over. 

Mr. Alfred Saxon said that many thanks were due to 

the author for bringing such a valuable paper before the 
Institution. He would like to know whether he had con- 
sulted Fairburn, who wrote a book on the subject. Spur 
gearing, particularly in connection with textile works, was 
dying out. Electrical driving was taking its place, and 
consequently belts and spur gearing were fast getting less 
prominent in cotton and other mills. The author had not 
explained the origin of the mortice wheel. Mortice wheels 
were originally used as pinions. In the old days the 
engine builders used to make the fiy-wheels very light, 
and when stopping they got backlash, which resulted in 
breaking the metal teeth, so they used mortice wheels to 
stop this. Referring to the wheel-cutting machine men- 
tioned in the paper as being made between the years 
1824 and 1834, Mr. Saxon said that he once had a 
machine of this description in his works, and he had 
worked upon it. There were boxes containing many 
segmental cutters. The machine was eventually broken 
up. Among other things, Mr. Saxon said that corundum 
grinding was only suitable for very small gears. 
_ Mr. E. C. Amos said that he believed he was right 
in saying there were three principal methods of cutting 
gears, viz., by means of the spur gear planing machine, 
the spur gear shaper, and the hobbing machine. He 
would like to know which was the best method out of 
these three of cutting gears. 

Mr. Legros referred to the difficulty in motor car 
practice of getting the teeth of wheels the right shape 
after they had been case-hardened, owing to the distortion 
set up by this operation. It was important in the case 
of motor car work that the teeth should be finished by 
grinding. Bevel gears, in particular, were troublesome 
in this respect, and a machine to set the teeth after they 
had been hardened would considerably improve matters. 

Mr, Lewis W. Smith said there was some difficulty 














in deciding the best method of cutting steel’gears. For 
working on bronze he had found that tests, extending 
over a whole year, came out in favour of the single cutter 
from the point of view of low costs. He looked upon 
the special hob described by Mr. Humpage as having 
advantages for high-speed work. 

Mr. E. A. Rainer spoke in favour of grinding, but said 
that he had found in motor car work grinding had no 
advantage from the sound point of view. It did not 
reduce the noise of the gears. Grinding was good, he 
said, because you could rough out a blank first, and finish 
it accurately by grinding afterwards. . 

Mr. P. G. Worsley said that with small gears running at 
a great rate it was a considerable advantage to get 
accuracy. He had had an opportunity of seeing the 
hob which Mr. Humpage had designed, and he would 
like to bear testimony to the extreme ingenuity brought 
to bear in the construction of the tool. Continuing, 
Mr. Worsley said that with the more recent methods of 
hardening many of the difficulties due to distortion of the 
hobs could be overcome, and he thought the solid hobs 
the best. 

Mr. D. Adamson referred to a recognised standard for 
the accuracy of spur gearing. He had not met with any 
accepted standard of accuracy. It was very essential 
that the teeth should be accurate. He thought that the 
teeth should be accurate within one-tenth of one-thousandth 
underor above the current pitch: It was, he thought, a limit 
which could be obtained with grinding. 

Mr. Walter Deakin first called attention to the well- 
known fact that the demand for accurately fitting gearing 
is increasing daily, especially for motor car gears. People 
were satistied with indifferent gearing years ago, but that 
was not the case now. The grinding machine was very 
interesting, but he would like to know the actual results. 
Mr. Deakin then referred to the part of the paper where 
the author dealt with the disadvantages of disc milling 
cutters, where it was stated that ‘as the cutter gets 
blunt the centres of the cutter and work mandril are 
forced apart and the bottom of the teeth describe a 
scroll.” This, Mr. Deakin said, was quite true with 
hobbing machines also. A lot of trouble was due to the 
expansion of the cutter. When you started to work the 
cutter was cold, but if the metal was removed at any rate 
it got hot and expanded, and this gave rise to inaccuracy 
in the work. Something was wanted to coo! the cutter 
or hob. A blast of air blown on to it, for example, wou!d 
carry away the heat and so prevent it from expanding. 
As regarded the advantage of one machine over the 
other, from the point of view of accuracy he thought 
there was little to choose. Turning to the question of 
grinding machines, Mr. Deakin said that he had not 
seen an abrasive wheel which would not wear. Many 
of the abrasive wheels were not as good as they used 
to be. Built up cutters presented a lot of difficulties 
from a practical point of view. Some of them had 
already been referred to. 

Mr. J. J. Podesta, of Wolverhampton, caused some 
amusement by describing an experience of his with a 
certain kind of gear-cutting machine at his works. The 
machine, he told the members, was set to cut thirty 
teeth from a blank, but they found when the job was 
finished that it had thirty-eight teeth. Mr. Podesta did 
not adequately describe this handy tool. 

Mr. T. Clarkson first referred to the difficulty which 
exists in hardening hobs. He thought, however, that 
this difficulty would be considerably minimised with the 
electric furnace and suitable pyrometers. He preferred 
to work with non-hardened gears. He did not think 
grinding was necessary in all cases; in some instances, 
however, he believed in it. Bevels, he said, were 
very liable to distortion in hardening. He did not see 
any reference in the paper to a machine which was used 
some years ago for gear cutting. It had one cutter to 
cut any size of wheel, and it could cut internally or 
externally. Some years ago he had something to do with 
a turbine for driving a steam car. It was a De Laval 
turbine, and the gearing consisted of a couple of threads. 
He had seen the pinion running at several thousand revo- 
lutions per minute without the slightest trace of noise. 
He thought that this form of gearing might be used in 
some cases. 

Mr. W. H. Allen dealt with the suggested earliest form 
of gearing shown in Fig.2 on Plate 1 of the author's 
paper—not reproduced. When travelling in Egypt and 
elsewhere he had seen many of these large wheels. When 
in Egypt he once came across a carpenter cutting up a 
tree for the manufacture of one of these wheels. The 
carpenter told him that the tree would be a wheel ready 
for use by the following day. Mr. Allen doubted whether 
Manchester could do anything better than that. 

Mr. W. Sisson called attentiog to the fact that the 
grinding of small gears was due to the advent of the 
motor car. He did not think it right that the motor car 
manufacturers should set them such a task. They 
should get an engine which would give them the necessary 
speed variation without the use of gears. Among other 
things Mr. Sisson referred tc a mortice wheel which he 
had once seen in use on a boring mill. 

Mr. C. Pendlebury remarked that one of the machines 
dealt with on page 12 of the paper was very similar to 
that made by Messrs. Craven Brothers as long ago 
as 1887. 

Mr. Humpage then replied. He said that as there 
was very little time for the next paper to be read and 
discussed, he had been asked to make his remarks as 
brief as possible. He would therefore only briefly touch 
upon some of the points raised, but he would add to 
his remarks in writing for publication in the “ Trans- 
actions.” First, Mr. Humpage assured Mr. James that the 
more points there were on a cutter the longer was its life. 
Also the greater the number of points the greater the 
accuracy of the work. Referring to Mr. Saxon’s 
remarks about not having explained the origin of the 
mortice wheel, Mr. Humpage said that he could not 
deal with everything; the paper was already a long one. 
He did not propose to grind very large wheels; his inten- 





tion was, as some of the speakers had suggested, to only 
grind the smaller gears. Turning to the question raised 
by Mr. Amos, he said that gears could best be cut on a 
hobbing machine ; he did not think that the single cutter 
had a chance. The wheels which he had ground were 
small, and he could confidently say that he could always 
show an improvement with hard wheels as well as soft. 
He did not think that his ideas were going to revolu- 
tionise the world, but the gears he had ground ran very 
quietly, and the wear on the corundum worm was very 
slight. In touching upon the remarks of Mr. Smith, he 
said that hard wheels were very difficult to cut. He had not 
had much experience in cutting very hard wheels. He had 
found in grinding a solid hob iffmuch pressure was put on 
a troublesome burr was set up. With a built up hob, if one 
of the blades got broken, it was an easy matter to insert 
another one. With a solid bob, on the other hand, you 
could not go on breaking the blades. With a built up 
hob, having inserted blades, it was much easier to set the 
blades than with a solid hob. Coming to Mr. Rainer’s 
remarks, Mr. Humpage said that wheels could be best 
dealt with by using a hobbing machine and a grinding 
machine. To try and finish a wheel at one cut was 
wrong. He had found solid hobs out of accuracy con- 
siderably. It was not possible to cut a correct wheel 
with an inaccurate cutter. The idea of cutting wheels 
was to get the pitch the same. Some people had been 
hollowing out the sides of the cutter. They were going 
absolutely wrong. Directly they went from the straight 
they were looking for trouble. There were other points 
which Mr. Humpage had to deal with, but in view of the 
fact that only a short amount of time was left for Mr. 
Smith’s paper, he concluded his remarks by saying that 
he would reply more fully in writing. 

We must defer reference to Mr. Smith’s paper till our 
next issue. In the afternoon of Wednesday, 29th ult., 
the members had an opportunity of paying visits to 
numerous works in Bristol which had been thrown open 
to them, and in the evening there was a conversazione in 
the Museum and Art Gallery Buildings. On Thursday, 
the 30th, a visit was paid to Bath, where the members 
were officially received. Alternative excursions had been 
arranged, and several works could be visitea. Among 
these were those of Stothert and Pitt, to which we allude 
separately in another column. In the evening there was 
a garden party in the grounds of the Bristol Zoological 


Gardens. 
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RAILWAY MATTERS. 


Ar a recent meeting of the South-Eastern Railway 
Company Mr. Cosmo Bonsor attributed the fact that the receipts 
were down £59,000 mainly to bad trade in the country, but also 
to the competition of motors and tramears, and to the fact that 
ladies who used to go up to do their shopping in London now did 
it by telephone. 


Tue Bulletin Commercial. Brussels, of the 25th July, 
states that the Belgian Legation at Guatemala reports that 
contracts have been granted by the Governments of Guatemala 
and San Salvador and certain persons, for the construction of a 
railway from Zacapa, Guatemala, to the frontier of San Salvador, 
and of a railway from Santa Aiia, San Salvador, to the frontier of 
Guatemala. 


A scHEME is afoot for the construction of an electric 
railway. from Sheffield to Warrington. It is proposed that the 
line should pass through Macclesfield, Chelford, Buxton, and 
Knutsford. Previous schemes of the same kind have fallen 
through owing to the threat of opposition by landowners; but 
the new scheme is said to be favourably regarded by several land- 
owners, who have been approached by the promoters. 


Tuer rolling stock of the Japanese Government Rail- 
ways system is not sufficient to meet the increased business of the 
different lines. The bureau has about 2000 locomotives, an increase 
of over 40 per cent. compared with last year, but this increased 
capacity is not keeping pace with the increase of traffic. Arrange- 
ments have been made to secure 20 locomotives belonging to the 
South Manchurian Railway, and 60 additional engines have been 
ordered abroad. 


Ir is announced that the Board of Trade is inquiring 
into a suggestion that speed indicators be fitted on tramcars. An 
intimation to this effect has been sent by the Board to the tram- 
way and automobile organisations in Great Britain. The Board 
asks to be furnished with such information as these organisations 
possess regarding the trustworthiness and cost of the speed 
indicators now on the market. They add that for tramcar pur- 
poses it is desirable that the indicator should be reliable for speeds 
as low as four miles an hour as well as for maximum speeds, 


Tue railway which is to join Shanghai with Hanchow 
and Ningpo was opened as far as Sunkiang, a distance of 24 miles, 
on the 20th April last for passenger and freight traffic. The 
whole scheme down to the minutest detail has been carried out by 
Chinese. The whole of the permanent way and much of the 
rolling stock was also supplied from Chinese sources, Bridging 
and permanent way are said to be thoroughly sound. There is 
every probability of the line proving a highly successful enterprise, 
as the district through which the railway runs is one of great 
agricultural wealth. 


AccorpinG to Indian Engineering, the approximate 
gross earnings of all Indian Railways from 1st April to 15th June, 
1908, compared with the corresponding period in 1907, show the 
considerable decrease of Rs, 66,14,109. All the leading lines, with 
the exception of the Eastern Bengal, contribute to this, the follow- 
ing being the decreases shown by some of the chief lines:—G I.P. 
Railway, main line, Rs. 25,03,825; North-Western Railway, 
including 2ft. 6in. gauge lines, Rs. 18,50,354; South Indian, 
including 5ft. 6in. and 2ft. 6in. gauge lines, Rs. 9,55,550; Bengal- 
Nagpur, including 2ft. 6in. gauge lines, Rs. 7,42,430 ; Madras and 
Southern Mahratta, including #ft. 3#in. gauge lines, Rs. 7,31,078 ; 
and the East Indian Railwey, Rs. 3,42,566. The figures we give 
do not actually appear in the published statement, as they have 
been adjusted to allow for the two extra days shown in the Rail- 
way Board's table for 1907. 


WrittnG on the subject of railway extension in Ceylon 
and the inadequate provision made by the Government of the 
Crown Colony for the same, the Cey/on Obsercer draws a comparison 
between the *‘ liberal” treatment accorded to India in the matter 
of grants and the parsimonious treatment accorded to Ceylon. 
The journal points out that the general revenue of Ceylon is about 
one thirty-third, and the public debt about one forty-eighth that 
of India. There are 565 miles of railway, or about one forty-fourth 
of the Indian mileage, and a railway income which gives a surplus 
to the general revenue of £300,000, or in proportion to receipts, a 
great deal more than is obtained in India, Ceylon railways paying 
nearly 114 per cent. on the outstanding debt against them. The 
conclusion arrived at is, that if India is to be allowed to construct 
at least 1800 miles of new railway per annum, Ceylon has certainly 
a right to more than 100 miles for each of several years to come. 


THE following figures show the mileage of steam and 
electric railroads in operation in California, together with the 
mileage completed in 1907, and the steam and electric lines pro- 
jected :—Steam railroads in California, 6700; electric lines in 
Califorria, 1500; steam railroads completed in 1907, 490; pro- 
jected, 1400; electric lines projected, 700. The Tonopah and 
Tidewater line, starting from Ludjow, on the Santa Fé line, and 
running northward past Death Valley and into Nevada's mining 
camps, stands first in construction, with 138 miles of line added” 
in 1907. The Western Pacific Railroad is second with 119 miles, 
in three sections, along its route from San Francisco to Beckwith 
Pass on the Nevada border. The company now has no difficulty 
in securing men. When this line is tinished it will add another 
transcontinental line from the Atlantic to the Pacific. The 
Southern Pacific Company has added 107 miles to its system in 
various parts of the State. 


DurinG the past year a Commission of the Vienna 
Ministry of Commerce and Post-office have been investigating a 
proposal from the Siemens-Schuckerts Works for the con- 
struction of an electrical underground railway, linking together 
all the railway stations and post-offices in Vienna. Trains would 
carry letters, newspapers, and parcels through this subway at the 
rate of 32 kiloms. (19 miles) an hour, and the cellars of the post- 
offices could be enlarged and used as stations. It is said that the 
project, which at first was regarded as quite impracticable, is now 
viewed much more favourably. Investigations from the technical 
side show that there are no very great difficulties in the way there. 
And financially, too, there seem to be no very great obstacles, as 
the promoting firm is willing to build and equip the line entirely 
at its own cost, allowing the State to extinguish the debt ly 
moderate annual payments. The advantages of the scheme 
would certainly be very great in facilitating the rapid handling of 
the mails, and also in ridding the streets of the numerous large 
and small mail vans now in service. 


A successFuL trial of the Rosenberg train-lighting 
equipment, according to the Hiectrician, was made recently on the 
Austro-Hungarian Government Railways. The car used for the 
test contained six compartments, each of which was equipped with 
two 16 candle-power tungsten Jamps. The car also carried five 
other lamps of the same type and rating. The lamps operate at 
32 volts, while the generator is designed for an E.M.F. of from 44 
to 58 volts, the full-load output being 30 ampéres. A storage 
battery capable of supplying energy to the lamps for six 
consecutive hours has been installed. Iron resistances of the 
cartridge type are connected in series with the lamps when they 
receive energy from the generator. These resistances are mounted 
in the vestibules. In the vestibules are also fixed field rheostats 
which serve for adjusting the voltage of the generators when 
charging the storage battery, and an automatic reverse-current 
relay which prevents the battery from feeding energy to the 
generator when the speed is low. It is reported that the lamps 


give a steady light and do not flicker when the train is accelerating 





NOTES AND MEMORANDA. 
An authority states that the best test for cylinder oils 


is to heat them in a current of air for one hour at the temperature 
corresponding to the steam pressure at which they are to 
work. The loss in weight should not exceed 0.5 per cent. 


Tuer world’s production of crude petroleum for 1907 
was 8988 million gallons. ‘The world was mainly dependent for its 
supplies upon the United States and Russia, and no countries under 
the British flag, other than Canada, Burmah and Assam, con- 

ibuted to those supplies. 


Tue only iron foundry in Colombia, South America, 
is at Begota. It is known as La Paradera, and is operated on a 
small scale, native ores Leing smelted, the iron being subsequently 
re-melted for casting purposes. There are several commercial iron 
deposits in the interior of the country, and one ore body located 
near the coast of the Caribbean Sew is now being drilled by 
American engineers. 


Engineering News describes a two-stage vacuum 
pump, capable of producing a vacuum within 0.02in. of the baro- 
metric height, which is being used by makers of incandescent 
lamps. The pump is of the reciprocating piston and cylinder type 
with two cylinders of 12in. diameter and 12in. stroke. The valves 
are operated mechanically from excentrics on the main shaft. The 
machine may be driven by belt or gearing, or is built with steam 
cylinders attached. 


At the Heroult electric iron smelter on the Pitt River 
in Shasta county, California, a number of new types of electric 
furnaces are being tested on a small scale, instead of working with 
one large furnace alone, as has been heretofore the plan. A bank 
of transformers will be ready by the time the new Lyon furnace 
under construction is completed. The new furnace, of a capacity 
of 25 tons of pig iron per day, is on the same plan as the original 
experimental one. It is claimed that it will remove the objections 
found to the Heroult furnaces first erected. 


In the Electrical World for March 14th, 1908, C. E. 
Lord describes a method of ventilating a high-speed machine in 
such a way that the noise is reduced to a minimum. The air 
which serves for cooling the rotor does not pass directly to the 
stator, but it follows a restricted path through the stationary 
member, The ventilating passageways in the stator are arranged 
concentrically about the axis of the rotor, and means are provided 
for cutting off direct communication between the ventilating 
passageways and the air gap of the machine. 


AccorDING to an American contemporary, an explesive 
with low freezing point has been put upon the market under the 
name ‘‘ Red Cross Dynamite.” The manufacturers claim that by 
the use of ingredients which in no way detract from the strength 
of the explosive, the freezing point of the nitroglycerine is lowered 
to 35 deg. Fah.; moreover, when the temperature continues to 
sink still lower, the Red Cross dynamite freezes with extreme 
slowness. When frozen, it can be thawed with a small fraction of 
the time and expense experienced with ordinary dynamites. It is 
manufactured in strerpgths from 25 per cent. to 60 per cent., 
according to both the straight and ammonia dynamite formulas. 


Wasuine tests of coal made by the St. Louis laboratory 
of the United States Geological Survey show an increase in 
moisture of 10 to 30 per cent., a reduction in ash in the 1905 tests 
of 15 to 50 per cent. and in the 1906 tests of 20 to 60 per cent., 
and a reduction in sulphur in the 1905 tests of 10 to 40 per cent. 
and in the 1906 tests of 10 to 50 per cent. A raw coal containing 
5.05 per cent. of sulphur had 2.47 per cent. after washing, a 
removal 55 per cent. The ash in a raw coal containing 42.56 per 
cent. was reduced by washing to 29.67 per cent., a total removal 
of 65 per cent., and in another case from 15.72 to 10.16 per cent. 
A bulletin has been issued by the Survey giving details of the 
tests. 


Tue annual production of sulphuric acid in Russia 
amounts at present, according to the Chimik i Pharmatzeft, to about 
150,000 tons. The largest quantity is made at the Tentelieff 
factory, St. Petersburg, which produces about 24,000 tons. The 
importation of acid is now quite insigniticant. The sulphur 
worked up amounts to about 20,000 tons, with 40,000 tons Russian 
and 70,000 tons foreign pyrites. In 1902 there were two factories 
working jn Russia on the contact system, three building, and two 
of the largest then existing works preparing to adopt it. The 
Tentelieff factory is now about todo so, as is also the Rabenek 
factory at Moscow. The Nobel factory at Baku has begun to 
produce acid. 


A UNIVERSAL instrument for recording horizontal move- 
ments has been designed with the object of eliminating as far as 
possible the deficiencies of present seismographs. The inverted 
pendulum type is chosen, and the ‘‘steady mass” made as large 
as poss ble, 2000lb. or more. To ensure greater stability the 
whole of the pendulum is built underground in the mass of the 
pillar instead of on an erection above ground level, as is more 
usual. The motion is transmitted to the recording gear by means 
of a modification of the spring bow and pulley apparatus, the 
smoked paper and style being preferred as the recording surface 
for moderate magnifications, while for high detail the photographic 
recorder is adopted. 


A RECORDING draught gauge recently furnished to the 
Rand Water Board by the Cambridge Scientific Instrument 
Company for use with a battery of Babcock and Wilcox boilers is, 
in its elements, a balance in which the suction effect of the draught 
on a bell is opposed by the action of a helical spring. A lead pipe 
connected to the chimney is joined to the recorder by means of a 
union coupling, and communication is thus established between 
the chimney and the inside of a metal bell, whose mouth is sealed 
by dipping into the oil contained in an outer vessel. The stronger 
the suction the more the bell will be depressed. A helical spring 
pulls downward at the other end of the beam. A pointer with a 
pen at its end is attached to the beam, and records the draught on 
a revolving drum. 


In the course of an interesting paper on the application 
of colour photography read before the Iron and Steel Institute it 
is stated that with the new autochrome plates introduced by 
Messrs. Lumiere, of Lyons, France, whose process is simply a 
modification of the three colour process, it is now possible to 
obtain a photograph in colour on a single plate and in a single 
exposure without difficuity, The process comprises a film form 
of transparent starch grains of uniform size and colours respectively 
red, green and blue, and mixed in the proper proportion to pro- 
duce white places in the front of the ordinary photographic fi!m. 
Through this film of coloured particles all the light has to pass in 
order to reach the regular film, and the light is therefore resolved 
into its components. 


AccorpiInG to a steamship circular just issued by 
H. E. Moss and Co., the amount of mercantile tonnage under 
construction on the 30th June last was about 800,000 tons, being 
fully 450,000 tons less than a year ago, and is the lowest total 
recorded since 1896. It is estimated the total amount of new 
tonnage to be turned out in the United Kingdom this year is 
about 1,200,000 tons, which, compared with about 2,000,000 tons 
in 1907, and about 1,600,000 tons in 1906, should ameliorate the 
situation. The depreciation in the value of steam shipping, the 
circular says, has been appalling ; new cargo steamers of about 
7000 tons deadweight capacity presently building, and which a 
few years ago easily realised £48,000, have recently been sold at 
£35,000, or about £5 per ton deadweight, and at this price 
steamers of similar tonnage with moderate specifications can be 
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MISCELLANEA. 


AN anonymous donation of half a million kronen (about 
£20,833) has been presented to the Vienna Academy of Sciences 
for the establishment of a ‘‘ Radium Institute ” in connection with 
the new physics laboratories of the University of Vienna. 


Ir is announced from the Hague that Professor Ohnes, 
of the University of Leyden, who retracted lately his provisional 
statement that he had succeeded in liquefying helium, has now, 
it is stated, absolutely suceeded. He obtained, on July 10th, 
50 cubic centimetres of liquid helium, which remained in that state 
for 50 minutes. The boiling point of the liquid was 268 deg. Cent. 
below zero. 


A REPORT from Melbourne, dated Monday, August 3rd, 
says a special correspondent of the Associated Press, on board the 
flagship of the American fleet, now on its way to Australia, has 
sent a wireless message from mid-Pacific to Reuter’s agency in 
Melbourne, announcing the movements and progress of the fleet. 
This is the first practical application of wireless telegraphy in 
Australia, and it has created considerable interest. 


A REPORT from Paris, dated Monday, August 3rd, says 
Mr. Roumegoux, of Montreal, has arrived there to experiment with 
an aéroplane of his own design. The special feature of it is that 
it can rise direct into the air without having recourse to wheels. 
It is stated that the atroplane manceuvres freely in the air, and 
the inventor claims to be able to lift a ton weight with his machine. 
Mr. Roumegoux, who has lived for many years in Canada, was 
born at Tarbes in the Haute Pyrenees. He will begin his experi- 
ments in a few days, at the Matin’s stadium at Colombes. 





Just as we go to press we have received information 
that a considerable portion of the scaffolding of the new bridge 
now being built at Khartoum has been carried away by the Nile 
flood. The damage comprises the sweeping away of the staging 
of the centre spans of the bridge for a length of some 200ft. All 
the other staging, having been secured to the cylinders, is intact. 
Apparently the damage had been foreseen, and consequently the 
loss is not very serious. It will not, we understand, delay the 
completion of the work, and most fomunately no lives were lost. 


A CONFERENCE of the highest naval authorities was 
held at St. Petersburg on the 3lst ult., under the presidency of 
Vice-Admiral Dikcff, Minister of Marine, when the designs and 
tenders which Russian and foreign firms have submitted for the 
new battleships were considered at length. It was decided to 
favour, first, the German firm of Blum and Voss; and, secondly, 
the Italian firm of Cuniberti. The final decision lies between 
these two. The battleships will be of 20,000 tons displacement, 
with a minimum speed of 21} knots, and a main armament of 
twelve 12in. guns. 


Tue Congress of the French Association for the 
Advancement of Science was opened at Clermont Ferrand last 
Monday, when the gold medal of the Associatiun was presented to 
Sir William Ramsay. Sir William Ramsay, in thanking the 
Congress for the honour done him, spoke in cordial terms of the 
entente cordiale between France and Great Britain. He said: 
‘* There are many bonds to-day between France and Great Britain. 
It has gone so far that a French expression, entente cordiale, has 
become English. The scientific works of the two countries are 
destined to supplement each other. If, in this order of ideas, I 
have been able to do something, I shall not have laboured in vain.” 


Tue large steel balloon house erected by the United 
States War Department at Fort Omaha for the use of the military 
balloons and airships is completed. It was said to be the largest 
balloon house on the American continent and the only steel one in 
existence. The building is 200ft. long, 75ft. high and 90ft. wide, 
and weighs 325 tons. It cost £20,000. In the house will be kept 
the balloons with which the Signal Corps of the army will carry 
on experiments. Already two of the big airships are at the post. 
Experiments have been delayed because of the lack of hydrogen 
gas. However, the gas factory will be completed within a month 
and Fort Omaha will then become the headquarters of the Army 
Balloon Corps. 


AN interesting investigation has recently been started 
at the Manchester University kite station at Glossop, the object 
being to determine the electrical conditions of the upper atmo- 
sphere. It has long been well known that the air at some distance 
above the ground level is at a relatively high potential. The 
observations, however, have not up to the present been extended 
to any considerable altitude. The experiments are being carried 
out at Glossop in the following way :—A kite is sent up attached 
to a steel wire which is anchored down to the ground by means of 
an insulator. The potential difference is first determined, and 
then the wire is connected to earth through a gaivanometer, 
which measures the current. Sparks an inch long have also been 
obtained, these representing, it is said, a potential of 100,000 volts. 


A Waite Paper, just issued, gives comparative tables 
of the strength of the fleets of Great Britain, France, Russia, 
Germany, Italy, the United States, and Japan on March 3lst, 
1908, including ships of all classes built and being built on July 3rd 
last year, when the Dilke return was issued. Taking the return 
as it stands, says the Standard, including a! warships in existence 
irrespective of their condition and their fighting value, we find 
that in battlesbips the British fleet is below the two-Power 
standard. The accepted definition of that standard is that the 
British fleet should be equal in battleships to the fleets‘of any two 
foreign Powers combined, with an addition of 10 per cent. The 
journal prints the following figures :—Rattleships built: Great 
Britain, 59, total, 59; Germany, 34, United States, 25, total, 59. 
Battleships being built: Great Britain, 8, total, 8; Germany, 9, 
United States, 5, total, 14. 


Ir is reported that Mr. Bellairs has given notice that 
on October 12th, the day when the House of Commons reassemb.es 
after the summer recess, he will ask the Prime Minister whether 
he is aware that in the two years prior to the general election 
£1,606,000 was voted under army estimates and £5,270,000 under 
navy estimates for guns, projectiles, ammunition, torpedoes, and 
gun-cotton, while in the last two years, 1907-8 and 1908-9, £897,000 
under army eStimates and £2,351.000 under navy estimates have 
been voted in each case ; and whether the Defence Committee 
have examined these figures during the recess and can give the 
corresponding figures of actual expenditure, together with an 
assurance that, in spite of these reductions of 44 per cent. for the 
army and 56 per cent. in the case of the navy in the amount voted 
for these war stores, there has been no diminution in our 
immediate readiness for war. 


Art the recent quarterly meeting of the Town Council 
of Shrewsbury, a special committee appointed to consider the 
subject recommended, after consultation with Mr. G. W. Keeling, 
of Cheltenham, the construction of a weir across the river Severn, at 
a cost of £6000, the object being more especially to improve the 
river for boating purposes, and thus to add to the attractions of 
the town. It was suggested that the weir should be of similar 
design and construction to the weirs in the Severn between 
Stourport and Gloucester. The construction of such a weir it was 
considered would throw open to visitors to the town some of the 
finest river scenery in England, and it was also pointed out that 
in no other part of the country were there five miles of boating 
within two miles of a town. The construction of a bridge over 
the river Severn to connect two important parts of the borough 
at a cost of £800 was also recommended. The report was 
unanimously adopted, and the committee were empowered to take 
the necessary steps to carry out the scheme, both with regard to 
the weir and bridge, 
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The Monster Battleship Controversy. 


THAT the advent of the Dreadnought type of 
warship, with its greater speed and larger number 
of guns of maximum calibre, has profoundly altered 
the aspect of naval construction is generally 
admitted, but the opinion of those most qualified 
by training and experience to judge the merits of 
the change is by no means unanimous. It is 
alleged by the opponents of the change either that 
the Dreadnought is not superior to the battleships 
immediately preceding her, or else, granting a slight 
superiority, it has been purchased at too great a 
cost. There is a third view that the increase of 
size and cost was not justitied by the naval sifuation 
generally or the teaching of experience; and that 
though it might be necessary at some future time 
to increase displacement in reply to the efforts of 
foreign powers the step was not immediately neces- 
sary. In the arrangement of the details of a 
design great variation is possible, and different 
naval architects will adopt different dispositions, 
according to their individuality and previous 
experience; but in the matter of size no such 


diversity can exist when the main features of 
armour, armament, speed, and coal capacity, 
have been fixed. Each of these involves a 


certain weight; they also necesarily involve a 
more or less definite weight of hull in which to 
carry them, and a strictly proportional weight of 
equipment. When all these have been added 
together a minimum displacement on which these 
qualities can be obtained is arrived at, and to 
attempt to solve the problem on less than this 
minimum is as fruitless as the endeavour to com- 
pass the solution of the time-honoured problem 
concerning a quart and a pint pot. There are, of 
course, expedients which, as we pointed out in the 
consideration of the American naval report, can be 
adopted with a view of keeping down the displace- 
ment, but their use will result in the production of 
a design much better on paper than in the realisa- 
tion, and they must be ruled out in any dispassionate 
comparison of types. Seeing that the offensive and 
defensive qualities of a ship are so directly connected 
with displacement, it follows that in comparing two 
designs, and granting the weights have been equally 
economically used in each case, the larger ship must 
in some or all these qualities be superior to the 
smaller. 

In order to sustain the first objection to the 
Dreadnought type to which we referred, it is there- 
fore necessary to show that the weights have not 
been used as economically as in the previous types. 
Sir William White, in his able article in the Nzne- 
teenth Century, while carefully stating that nothing 
which he has written should be taken as a criticism 
of the work of his successor in office, attacks the 
all-big-gun ship in general and the Dreadnought in 
particular ; and in view of his disclaimer it would 
appear that the.conclusion which he desires to be 
drawn from his article is that it is impossible to 
produce a satisfactory design involving the all-big- 
gun principle. 

Sir William White points out that where 
heavy guns are carried at a great height 


centre of gravity is raised; but figures will show 
whether the weight of the armament is greater in 
the case of the Dreadnought in proportion to the 
¢ | displacement than in the King Edward. We should 
imagine the percentage which this item is of the 
total is not sensibly different in the two cases. 
There is the further consideration that the adoption 
of turbines has involved a considerable reduction in 
the vertical position of the centre of gravity of 
machinery, and this will assist the architect in 
either of three ways—enable a greater weight to 
be carried in a given position; or the same weight 
in a higher position, in either case keeping the 
stability constant; or the same weight in the same 
position with an increase of~ stability. In Sir 
William White’s battleships the metacentric height 
was, we remember, kept at about 34ft., and we 
believe the figure for the Dreadnought is not less, 
while it may be taken for granted that the customary 
calculations of the stability with various compart- 
ments bilged were carried out in the usual complete 
and exhaustive manner, and that provision was 
made for stability in a damaged condition to the 
same extent as has previously been the practice. 
While, therefore, the adoption of the all-big-gun 
design is fairly open to debate from military con- 
siderations, it does not appear that the contention 
can be sustained that a satisfactory design with 
this feature is impossible. 

With regard to the second objection to the 
Dreadnought tyre, it must be admitted that the 
increase of the qualities of offence and defence 
must result in a greater proportionate increase of 
size and cost, and in no case is this so noticeable as 
in the matter of speed. On the same displacement, 
the power, and therefore the weight and cost of 
machinery, will go up as the cube of the speed; but 
as an increase of machinery weight must inevitably 
be accompanied by an addition to weight of hull, 
the increase of cost of machinery, keeping the 
other qualities of the ship constant, must go up at 
a greater rate than the cube of the speed. In the 
case of the Dreadnought the increase has been 
minimised by the adoption of turbines, which, on 
account of their superior economy at full speed, 
have required, it is claimed, only 85 per cent. of the 
boiler power which would have been necessary with 
reciprocating engines. In a similar way, if armour or 
armament, or both, are increased, weight of hull to 
carry them must be increased, and more engine 
power must be provided if the speed is to be kept 
constant. The essential qualities of a ship as 
a fighting machine being thus so intimately related, 
the effect of an increase in one or more of them on 
the displacement is cumulative, and it must follow 
that less offensive and defensive power rer ton of 
displacement can be obtained as the size is increased. 
In applying this general principle, however, due 
regard must be had to the successive improvements 
in material and in the design and economy of the pro- 
pelling apparatus, which may from time to time 
make improvement in fighting qualities possible 
without additional displacement. 

The second objection to the Dreadnought type, 
that the increase in size and cost is not commensu- 
rate with the gain in fighting qualities, must of 
necessity be true, but it ceases to have any weight if 
it can be shown that the enhanced qualities, what- 
ever their magnitude, are necessary for the main- 
tenance of our naval position. In the matter of 
number and calibre of guns the opinion of experts 
will be sure to differ, and had the Dreadnought been 
fitted with four 12in. and twelve 9.2in. or four 12in. 
and tiventy 6in. instead of ten 12in., the criticism 
of increased size and cost would have still been 
made. 

The third objection, that the increase i1size and 
cost was not justified by the naval situation 
generally or the teaching of experience, deserves 
much more respect than the others, and appears to 
have considerable force. Unfortunately, or fortu- 
nately, from whichever point of view we look at it, 
there has been no important naval engagement in 
which modern ships have been involved with the 
single exception of the battle of Tsushima on 
May 27th, 1905. The previous battle in the 
Russo-Japanese war on August 10th, 1904, when 
the Port Arthur fleet tried to escape, was a rela- 
tively unimportant affair. The advocates of ‘the 
morster battleship claim that the lessons of 
Tsushima support their case; but whether this 
be so or not, it is quite certain that the incidents 
of it could have had no direct bearing on 
the Dreadnought design. The Admiralty Com- 
mittee of Design had completed its labours 
when Tsushima was fought, and the design 
must have been at that date in an advanced state, 
as this vessel was laid down a few months later. 





above water, as they are in the Dreadnought, the 


It is further known that owing to Japanese reserve 
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reliable details were difficult to obtain, and did not 
begin to filter through for a long time after. The 
lessons of this fight are not so definite as they 
might have been, as the Russians were so absolutely 
outclassed in gunnery, and the Japanese triumph 
was rather one of personnel and training than of 
material. So far as can be gathered from Captain 
Semenoff’s account, the superior speed of the 
Japanese was not of noticeable tactical advantage. 
The speed of the Russian fleet is given at 10 knots, 
that of the Japanese at 15, but in spite of this 
superiority Admiral Togo did not succeed in his 
endeavour to cross the T of the Russian line, and 
the action was practically a broadside one through- 
out, the two fleets steaming roughly in concentric 
circles, the outer one having a radius of about five 
miles. The greater the range, the greater the 
advantage in spsed required by the outside fleet ; 
in fact, at the ranges at which it is generally 
conceded future actions will be fought, the superiority 
in speed required will be so great thatit is question- 
able whether it is worth while attempting. It does 
not appear that had Admiral Togo had the Dread- 
nought’s speed he would have been able to make 
much, if any, better use of it than he did of 15 knots. 
The damage to the Russian ships appears prin- 
cipally to have been caused by shell fire, and, as 
Sir William White points out, they were sunk 
mostly by penetration of the lightly protected ends. 
The Osliabia was sunk about an hour after the 
commencement of the fight by three consecutive 
shells striking just above the water-line before the 
fore turret, making not a hole, but a “ regular gate- 
way.” This lesson is one of the strongest argu- 
ments against increase of displacement. It is only 
necessary for our present purpose to refer to one 
other detail of this fight. The Japanese 12in. guns 
did not make such good shooting as they might 
have done, as the bores were worn, and the shells 
could be seen turning somersaults in the air. It is 
well known that the effective life of a gun is smaller 
the greater the bore, and the effect of this when 
warlike operations are extended over a considerable 
period may be of vital importance, and it provides 
a strong argument for a return to the mixed arma- 
ment. The Japanese appear, at any rate, not to be 
committed at present to the all-big-gun principle. 
The question, however, of all-big-gun or mixed 
armament has very little bearing on displacement ; 
the former will have a greater weight of shell per 
broadside, but the latter will make up by rapidity of 
fire, and practically on a given displacement the 
weight discharged per minute will be the same in 
each case. 

We may leave this to the experts, but while it 
may be a matter for regret that the recent large 
increases in displacement have been made, the 
situation as it now is must be faced. We have 
made the pace in size, and other nations are follow- 
ing as fast as their dockyards can build, and it is 
now impossible to go back. The situation of this 
country is peculiar, in that to us, numbers of ships 
are essential, and it appears particularly unfortunate 
that at a time when the tendency is for the national 
revenue to be diverted into new sources of expendi- 
ture, the cost of the individual ship has been 
so largely increased, thus making the provision of 
the necessary number of ships difficult. The matter 
is not one so much of design as of finance, and it 
is the duty of responsible ministers to see that the 
necessary funds are forthcoming in order that we 
may maintain our position. 


The Power Measurement of Engines. 


At the summer meeting of the American Society 
of Mechanical Engineers there was read a paper by 
Professor L. S. Marks which expounded a new 
view of the power of steam and other vapour engines. 
It is proposed to call the new measurement of power 
the “ total power.” Professor Marks suggests thatthe 
difference between it and the indicated power, as 
ordinarily reckoned, is not of great practical im- 
portance in modern steam engines, but is generally 
large in gas and oil engines. If the fairly accurate 
measurement of “total power” be practicable, we 
venture to say that the distinction is of practical 
commercial consequence in all classes of engine, 
while from the scientific point of view it is quite 
essential. The difference between total and indi- 
cated power has, however, never been overlooked 
in any really scientific exposition of engine action, 
although it may not be found insisted on in popular 
treatises such as satisfy most college examiners and 
the students who grind only for examination 
passes. 

It is a quite commonly known fact that the top 
admission line of an indicator card falls well below 
the boiler pressure, and it is a not uncommon 
practice to rule in a line showing the boiler pressure 





and the loss between it and the pressure of admis- 
sion into the cylinder. A similar difference in 
height between the exhaust line on the indicator 
card and the real exhaust pressure in the condenser 
or the atmosphere is well recognised. The two 
areas thus lost at the top and bottom of the card 
measure power actually exerted by the ‘ working 
substance,” but possibly wasted in overcoming injutri- 
ous mechanicalresistances. These resistances are of 
various kinds, and it is unnecessary to detail them 
here. The main point is that essentially they ought 
to be classified along with those other resistances, 
such as piston and stuffing-box, and crosshead 
and bearing friction, which result in a differ- 
ence between indicated and brake horse-power. 
All these are equally, no more and no _ less, 
injurious and waste expenditures of the mechanical 
power actually developed by the working substance. 
This actual or “total” power developed is the 
brake power plus all these wastes; it is the indi- 
cated power plus such of these wastes as occur 
before the working substance acts upon the piston. 
So far as concerns the thermodynamic efficiency of 
the power-developing process to which this sub- 
stance is subjected, Professor L. S. Marks points 
out that the only just comparison must bs made 
with this “total,” and not, as is usual, with the 
indicated power. The real thermodynamic efficiency 
of the working fluid is therefore higher than it is 
usually stased to be. 

The items of waste work, which are mainly due 
to friction and irrecoverable acceleration of momen- 
tum, require to be very carefully distinguished from 
those done upon the working substance in such a 
manner as to increase its recoverable energy. Such 
work is done by every kind of feed pump. the 
water feed to the steam boiler, the feed of air and 
gas on the charging strokes of the gas engine, the 
feed of oil and air to every form of oil engine, alike 
when this work is done in a separate pump barrel 
and when it is done in the main working cylinder. 

In the steam engine this feed work is of so small 
amount as to be of little practical consequence, the 
power spent on the feed pumps being mostly wasted 
on frictional pump resistance. But in gas and oil 
engines it forms a large fraction of the total action 
involved, and Professor Marks points out that the 
usual process of subtracting the area of the © nega- 
tive loop” from that of the “ positive loop”’ of the 
gas engine indicator diagram involves a somewhat 
serious misinterpretation of the meaning of the 
diagram, which results in crediting the engine 
with less than its just thermodynamic efficiency. 
These negative feed-pump areas in the complete 
indicated power are quite properly subtracted in 
order to arrive at the “total power” giving the 
real thermodynamic efficiency; whereas the waste 


frictional and inertia areas—which do not appear | 


on the indicator card—are, on the contrary, to be 
added. 

While it is easy fully to grant the justice of the 
argument for this new measure of total power and 
new reckoning of thermodynamic efficiency, it may 
be pointed out that it will be seldom easy to apply 
the new measure correctly. Take, for instance, the 
drop between boiler pressure and the cylinder admis- 
sion line. The whole of this is not due to 
mechanical waste arising from frictional and inertia 
resistance to the steam flow; part of it is due to 
the cooling effects of the transmission pipes, the 
valve chest, the steam ports, and the cylinder 
walls. It is true that these cooling effects appear 
more in the form of contraction of volume than in 
drop of pressure; but the area of the indicator is 
the product equally of volume and of pressure. 
Especially along the expansion curve is it extremely 
difficult to differentiate accurately between waste 
drop of pressure and waste loss of volume. To do 
so would require more exact means of measuring 
weight of feed water and degree of wetness of 
generated steam than we can at present use in non- 
laboratory boiler tests. Again, during exhaust, 
the indicator card pressure is raised and 
volume increased by conductive receipt of 
heat from cylinder walls. These two opposite 
kinds of heat waste clearly ought to be debited 
against the thermodynamic efficiency. They are of 
very much greater amount, and are much more 
difficult to measure, or even to estimate, in gas and 
oil engines than in steam engines. The practical 
importance of separately measuring the thermo 
dynamic and the purely mechanical efficiencies of 
power engines cannot be doubted. The object of 
ascertaining efficiency is to guide and promote 
efforts to reduce inefficiency; and the methods to 
be pursued in lessening thermodynamic and in 
lessening mechanical waste losses are as different 
as any two sets of processes could be. It is to be 
hoped that the subject may be further pursued, and 








that means of more thorough analysis of the wastes 
in all kinds of engine may be discovered in easily 
applicable forms. It is quite necessary to remember 
that some of the waste that occurs before the 
indicator card is taken—that is, before the working 
substance reaches the piston and works upon the 
piston, is mechanical waste; it is equally necessary 
to remember that some of the waste occurring aftay 
the taking of the indicator card is heat waste. 


Engineering Education in the United States, 


PROFESSOR Goss is well known, by name at all 
events, to many of our readers, because of hig 
experiments with locomotives. He has been elected 
to the honourable position of Dean of his college, 
His installation took place on the 5th of February 
in the present year, and was made the occasion of 
some ceremony. Not a few of our readers haye 
heard of the University: of Illinois. The School of 
Engineering in the University was instituted by 
Mr. Stillman W. Robinson, now Professor of 
Mechanical Engineering in Ohio State University, 
Professor Goss has filled with credit the chair of 
Mechanical Engineering in the Illinois University 
for several years. The “ Bulletin ” of the University, 
No. 21, hasjust reached us ; it contains a full report 
of the proceedings. It deserves careful consideration, 
A number of addresses were delivered, and these 
represent the opinions of a body of well informed 
men of unusual intelligence and competence. It is 
impossible to claim for them absolute impartiality 
and an adequate sense of proportion; but the 
necessary allowances are readily made, and we 
cannot fail to find much that is instructive and 
suggestive in their words. 

The first address} was delivered by Mr. Ira 
O. Baker, Professor of Civil Engineering, on 
“Significant Events in the Development of the 
College of Engineering ;"’ the second was by Mr. 
W. J. Abbott, President of the Board of Trustees, 
on “ The Standing of the Technical Graduate in the 
Engineering Profession.’’ Then Prof. Goss delivered 
his installation address on “The State College of 
Engineering.” The last two addresses were by 
Mr. Robert Hunt, C.E., of Chicago, on ~ The Value 
of Engineering Research,” and by the Honourable 
Willard A. Smith, also of Chicago, on “The Need 
of Graduate Courses of Engineering.’ All these 
are capital subjects, about which much might be 
said, but an excellent rule limiting the time of 
delivery, in some sense narrowed the field traversed, 
without, we think, doing any harm. 

The work of the Engineering College began in 
1870, and it is claimed that it was the first of its 
kind. This may be true of the United States, but 
is certainly not true of Great Britain. It had very 
small beginnings. Professor Robinson began his 
work on the Ist of January in that year, and 
obtained a grant of 2000 dols. from the Trustees. 
A mule stable 24ft. by 30ft. was cleared out. A 
steam boiler, an engine lathe, a few tools, and the 
partly finished castings for a steam engine were 
purchased, and the Professor, with the help of his 
students, proceeded to make a steam engine which 
had some novel features to adapt it to experimental 
purposes. © Thus was opened the first distinctly 
edueational shop in America, and seven years 
elapsed before another similar shop was opened in 
the United States.”’ 

From time to time further grants have been 
made, and there are now 1300 students on the 
books. From the first it was resolved that practice 
should be combined with theory. Slightly para- 
phrasing the words of one of the speakers, we may 
say that the purpose of the founders of the school 
was to combine in one individual the artisan and 
the professional engineer. Up to that time the 
engineer as turned out from a college was 
supposed to understand only theory; while the 
fitter or founder or tool runner was supposed to 
know nothing of theory. He embodied practice. 
The combination of the two was held to be possible, 
and, so far as can be learned from the little volume 
before us, the possible has become an established 
fact. So great, indeed, is the popularity of the 
school that there is not even now, after the grant 
of various large sums, sufficient. room for 
the number of applicants who wish to take the 
college courses. Probably the most important 
development has been the receipt of two State 
grants of 150,000 dollars, or about £30,000 each, 
for the founding of an engineering experiment 
station. In this country we should speak of this 
money as going to the endowment of research. 
But so far as can be seen “ experiment”’ in the 
United States has a meaning different from 
“research.” The difference between the two 
things may be very wide. The first may be useful 
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and the second useless ; and on the whole it is, we 
think, just as well that they should not be con- 
founded with each other. A second and noteworthy 
addition has been the establishment of railway 
engineering courses. It is curious that the subject 
has received scarcely any attention from the advo- 
cates of technical training. “In the evolution of 
engineering education,” said Mr. Baker, “one 
course after another was differentiated from the 
more general education that preceded it. First 
came civil engineering, then mining, next mechanical, 
and in succession electrical, sanitary, chemical, and 
structural; but the College of Engineering by 
recent action is the first to offer distinct courses in 
yailway civil engineering, railway electrical engi- 
neering, and railway mechanical engineering. When 


one contemplates the number of the workers engaged | 
and the magnitude of the interests represented, it | 
is astonishing that some of the great universities of | 


the country did not sooner make provision for the 
more adequate education of the leaders in this great 
division of our industrial army. Perhaps this 
recent action of the College of Engineering may be 
taken as evidence that it is ready and willing in 
every way within its power to promote the cause of 
technical education and to advance the industrial 
development of the state of Illinois.” 

It is but natural, when we hear of more than a 
thousand young men trained as engineers being 
sent out into the world every year by this one 
university alone, to ask how it is that employment 
can be found for so many. After all, the number 
of professional engineers required in one establish- 
ment must be limited; the better the men the 
fewer of them will suffice. We turn, therefore, 
with curiosity and interest to the paper by Mr. 
Abbots. He refers to the time when the college 
man was regarded with doubt. The fact, indeed, 
that he hailed from a college sufficed to prevent 
him from getting employment. “ Now, fortunately, 
all this is changed. Technical men are not only 
welcome in all the great industries, but are being 
sought in advance of graduation, and whereas the 
graduate formerly walked up one street and down 
another, looking for someone willing to pay him for 
the use of the knowledge he had gained at the 
expense of effort, time, and money, the under- 
graduate now critically questions would-be employers 
as to the kind of situation offered, hours of work, 
salary, and future prospects.”” What a wonderful 
position ! 

Mr. Abbott clearly felt that some explanation was 
desirable, and it turns out after all when we read 
between the lines that the pay is very small, and 
the young man is employed in the hope that much 
may be got out of him. “The employer has 
come to know that the college graduate is 
a willing and intelligent fellow, who can _ be 
relied on and broken in for almost any job.” 
It seems that so much cannot be said of “ the 
grey-haired foreman.”  Again,-it appears that 
“while such a young man may be secured for a 
nominal salary and kept well employed upon routine 
work or odd jobs, he may make valuable suggestions 
which will introduce improved methods or remove 
defects of long standing, and for this recognition 
the later day technical graduate may thank the 


gradual improvement in instruction which gives to | or her 


him a better and more thorough training in the 
underlying science of his profession, rather than 
any incidental betterment in shop practice which 


ment of the employers’ attitude than this. We) 
venture to say that no engineering student is | 
now, or ever has been, regarded from such a stand- | 
point in this country. We add our expression of | 
belief that hundreds of employers in the United | 


States would repudiate Mr. Abbott’s statements. | 


If an expensive collegiate training can obtain | 


| 


nothing better for a young man than the prospect | 
of doing odd jobs at a nominal salary, while his | 
brains are being picked, then the popularity of | 
the University of Illinois is founded on sand. | 

Much remains to be said about other addresses. | 
We must postpone the saying. But we cannot 
conclude without an expression of regret that 
scarcely any definite information is supplied as to 
the subsequent careers of graduates. This is the 
point of interest for parents and guardians, to say 
nothing of the young men themselves. It is difli- 
cult to reconcile the first and last passages which 
we have quoted above from Mr. Abbott’s address. 
We have every reason to believe that the college 
training is all that it should be. But running 
through all the addresses we find the same strain. 
The advantages conferred on the employers are 
brought into prominence, while little or nothing is 


} 
} 


| 
| 


may have taken place at the same time.’ It is not, | 
we think, possible to produce a more cynical state- | 





said about those bestowed on the student. We 


hold that he “deserves?more consideration than he 
appears to receive2at,the other side of the Atlantic.’ 


H.M.S. 


THE magnificent run which H.M.S. Indomitable 
has just made has shown that the new battleship- 
cruiser is capable of speeds hitherto unattainable 
in any navy, with the exception of such craft as 
torpedo boat destroyers. It is impossible to give 
precise particulars of a performance concerning 
which no official information has been supplied. 
Broadly stated, her passage from Quebec to this 
country was made in five and a-half days, but the 
number of hours has not been made public, nor the 
rate at which she came down the St. Lawrence. 
All that can be said is that leaving Quebec early on 
Wednesday morning, the 29th ult., the Indomitable 
i for the 719 miles down the St. Lawrence River had 


Indomitable. 





| to steam at a comparatively low speed. At Belle 
‘Isle, on the Newfoundland coast, the race home 
commenced, and the run across the Atlantic 
was covered at an average speed, variously 
stated as 25.13 and 24.8 knots. For four 
hours a speed of 26.4 knots was attained. The 
great speed at which the cruiser has steamed 
across the ocean is made all the more remarkable 
by the fact that this vessel has not been stripped in 
order to allow her to make a record run. She 
carried the heavy guns of a Dreadnought, a thick 
coat of armour, her magazines full of ammunition, 
and all the rest of the equipment of a man-of-war 
ready for active service. Her cost was enormous, 
approaching close upon £2,000,000, and before the 
year is out another two of these vessels will have 
been added to the strength of the Navy. The 
Indomitable is 560ft. long on the water-line, 
783ft. beam, and has a displacement of 17,250 
tons. Her propelling machinery consists of 
Parsons’ turbines, capable of developing 41,000 
horse-power. She is one of a new group of 
cruisers, mainly intended for the convoying of 
fast merchant steamers should war break out. It 





\is stated that on the m2asured mile she attained a 


| speed of 28 knots. But the official reticence con- 


| cerning her performance is complete. Steam is 
|supplied entirely by Babcock boilers, made in 
| Glasgow. Probably the most interesting question 
| which she has settled is her steaming range at full 
| power. 
| 2500 knots. 
| how much more she carried, or wheter she carried 


This may be taken at, in round numbers, 
Her bunkers hold 3000 tons of coal ; 


any addition at all, has not been stated. She is, 
we believe, fitted to burn oil fuel. We understand 


|that she reached Cowes at 9.40 p.m. on Monday 
| with empty bunkers. 


Now, it is not likely that 
her machinery used less than 15l]b. of steam per 
horse per hour. Even that figure stands for a very 
fine performance. If her boilers evaporated 10 lb. 
of water per pound of coal, wo have 14 lb. of coal 
per horse per hour, or, say, 60,000 lb., or 27 tons 
per hour. If her actual steaming time was 132 hours, 
then she must have burned 3564 tons on the trip. 
Two or three hours more or less will not make 
much difference. Some allowance may perhaps 
be made for the run down the St. Lawrence. 
If she had only 3000 tons of coal to burn 
then she must have been helped by oil fuel, 
turbines did not exert 40,000 horse- 
power. In the latter case the efficiency of the ship 
as a whole is remarkable. Her propellers must be 
admirable, and the form of the hull under water 
reflects the greatest credit on her designer. No 
doubt, in process of time, the facts of the case will 
leak out. It is not impossible that they may be 
published abroad first. From the purely scientific 
point of view, the performance of the ship is so full 
of interest, alike to the naval architect and the 
engineer, that it will be matter for much regret if 
the publication of the main features of the Indomit- 
able’s performance are withheld for any considerable 
time. 








BRASS CASTING REGULATIONS. 


Tur Home-office has recently -issued certain regula- 
tions which are destined to have a very considerable 
effect on those who undertake the casting of brass and 
other alloys containing zinc. In 1907 a Commissioner 
was appointed to consider certain objections which had 
been lodged to a code of rules proposed to be enacted by 
the Home Secretary under powers conferred upon him 
by the Factory Act. The result of the Commissioner's 
inquiry, together with the approved regulations, are now 
published. 

It is well known that brassfounders and those who are 
exposed to the fumes of alloys containing zine suffer 
from diseases of the respiratory organs. The disease 
known as_brassfounders’ ague is due to the inhalation of 
the fumes, and, in a less degree, to the contamination of 
the worker’s food by the fumes. The danger to health 


All this was discovered by a Departmental Committee in 
1894, which made recommendations. These were 
embodied in special rules which are now in force. 

According to the Commissioner these rules, although 
they have brought about a very considerable improve- 
ment in the conditions in which work is carried on, have 
proved inefficient in more than one respect. Mere open- 
ings in walls and roofs are insufficient to remove the 
fumes, while the lavatory accommodation is not adequate 
to the needs of the works. The Commissioner has, 
therefore, approved a set of regulations which provide in 
the main for artificial ventilation to remove noxious 
fumes, and for increased lavatory accommodation. 

The regulations recite that the casting of brass or any 
alloy of copper with zinc has been certified to be danger- 
ous in pursuance of 8. 79 of the Factory and Workshop 
Act. They are to come into force on January Ist, 1910, 
and are to apply to all factories in which the casting of 
brass is carried on, with certain exceptions. 

The first regulation deals with the duties of occupiers. 
It provides that casting, which includes the pouring and 
skimming of brass, must not be carried on unless the 
following conditions are complied with :—(a) There shall 
be an efficient exhaust draught operating by means either 
of (i.) a tube attached to the pot, or (ii.) a fixed or mov- 
able hood over the point where the casting takes place, 
or (iii.) a fan in the upper part of the casting shop, or 
(iv.) some other effectual contrivance for the prompt 
removal of the fumes from the casting shop and prevent- 
ing their diffusion therein. The exhaust draught shall be 
applied as near to the point of origin of the fumes as is 
reasonably practicable having regard to the requirements 
of the process, the maintenance of the exhaust draught 
during the process of casting and—as regards casting 
shops in use prior to January 1st, 1908—the structure of 
the premises, and the cost of applying the exhaust 
draught in that manner. The saving clause to this regu- 
lation was added in consequence of a large amount of 
evidence before the Commissioner to the effect that 
the cooling effect of air would have a bad effect 
upon the casting process. Thus there was evidence 
that in the case of “strip casting,’ where the tempera- 
ture of the molten metal requires to be very high, cooling 
tends to produce “sills” or blisters in the brass, which 
come out in the rolling. It is also provided by para- 
graph (b) that there shall be efficient arrangements to 
prevent the fumes from entering any other room in the 
factory in which work is carried on, and by paragraph (c) 
that there shall be free openings to the outside air so 
placed as not to interfere with the efficiency of the 
exhaust draught. The second regulation provides for a 
supply of lavatories and suitable washing conveniences 
at every casting shop, while a third enacts that no female 
shall be allowed to work in any process whatsoever in 
any casting shop. Certain duties are also imposed upon 
persons who work in casting shops. Thus, by R. 4, no 
person employed shall leave the premises or partake of 
food without carefully washing the hands. By R.5 no 
persons employed are to carry on the pouring of brass 
without using apparatus provided in pursuance of R. 1 (a). 
Finally, it is provided by R. 6 that no person shall in any 
way interfere without the knowledge and concurrence of 
the occupier or managér with the means provided for the 
removal of fumes. 

The exceptions are almost as important as the rules. 
The regulations are not to apply to a sand-casting shop 
having an air space equivalent to 2500 cubic feet for 
each of the persons employed, nor to any other casting 
shop having an air space equivalent to 3500 cubic feet 
for each of the persons employed. Provided (a) that 
provision is made for the egress of the fumes during 
casting by inlets below and outlets above of adequate 
size, and (b) that a notice in the prescribed form, giving 
the prescribed particulars, shall be kept affixed at or near 
the entrance of the shop, and the conditions of exemption 
stated in such notice are not departed from. 

A further proviso limits the application of the regula- 
tions to strip or solid-drawn tube casting, “ or to any other 
class of casting which the Secretary of State may certify 
on that behalf.” To such casting, so much of R. 1 as 
requires that exhausting draught shall be maintained 
during the process of casting shall not apply, provided 
that (a) the exhaust draught cannot be so maintained 
without damage to the metal, proof of which shall be 
upon the occupier; and (b) the exhaust draught is put 
into operation immediately after the casting ; and (c) pro- 
vision is made for the egress of fumes during casting by 
inlets below and outlets above of adequate size. 

The Secretary of State also has a power of exemption 
in cases where, owing to the infrequency of the casting, 
or the nature of the alloy, there is little danger to the 
employés. The nature of the cases in which this power 
will be exercised may be gathered from the report of the 
Commissioner. It was pointed out to him that there is 
little danger from large castings of brass in large found- 
ries, while it was also shown that the production of gun- 
metal, which contains a comparatively small proportion 
of zine, is attended with little danger. 

The question which one feels inclined to. ask on 
perusing these regulations is, How far will they be 
effective? In practice their efficacy will depend upon 
the willingness of the men to take the necessary precau- 
tions. It will be for the actual workers to see that the 
draught is switched on at the proper time ; and it will be 
for every man who has been at work in the foundry to 
wash his hands before he goes to dinner. The experience 
of most employers who are subject to the Factory Acts 
has been that the workman will not put himself out to 
observe a regulation. Thus, in one case that we know of, 
the provision of gloves for those who work at the making 
of plates for lead cells has in some cases proved to be 
mere waste of money. There is, however, some reason 
to hope that, inasmuch as “ brassworkers’ ague” is not 
vet an industrial disease within tiie meaning of the 
Workmen’s Compensation Act, those who are most 
nearly affected by the new regulations will have every 





varies according to the proportion of zine in the alloy. 





inducement to make them work well in practice, 
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THE NEWARK AND VICTORIA WORKS, 
BATH. 
AmonG the works to which the members of the Institu- 
tion of Mechanical Engineers were invited in connec- 
tion with their recent visit to Bristol were those of 
Stothert and Pitt, Limited, at Bath. The names of 
Stothert and Pitt, of Bath, have long been intimately 
identified with the manufacture of cranes from the 
smallest sizes up to the gigantic Titans used for the con- 
struction of breakwaters, but though cranes form a not 
inconsiderable portion of the work turned out by the firm, 
yet it undertakes general engineering of all kinds, and its 
leading specialities, in addition to cranes, are harbour 
plant in all its branches, concrete mixers, gas retort 
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| seating accommodation for a large number of men. The 
offices next claim attention. They are excellently 
designed, and properly to describe them would take much 
more space than we can afford. We must therefore 
| confine ourselves to three parts only, namely, the drawing- 
oftice, the drawing stores, and the photographic depart- 
ment. The drawing-oftice is a large and well lighted room 
measuring 53ft. 6in. by 45ft 6in., and having accommodation 
for forty draughtsmen. Swivelling drawing boards are 
used, and are found a great convenience. For night 
working inverted arc lamps have been provided 
and the ceiling painted white. We are informed that the 
resulting illumination is excellent. The drawings are not 
stored in the drawing-office, but in a special room by 
themselves. 
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In this there are tiers of drawers reaching | 


the banks of the river. Beyond the fact that the two 
shops are well arranged and provided with a full equip. 
ment of electrically driven tools, this department call for no 
further remarks, and we may passon to the foundry. Thi 
has an output of from 50 to 60 tons a week, and pieces 
up to 15 tons in weight can be dealt with. It jg 
divided into two bays, one being commanded by two 
powerful electric overhead travelling cranes, and the 
other by one crane of smaller capacity. In addition to 
these there are two large hand-worked jib cranes 
arranged so as to extend into either bay, as well as a 
number of smaller jib cranes fixed to the side walls, 
The work turned out by this foundry is of excellent 
quality. Machine moulding is used for certain articles, 
and there are one or two wheel moulding machines, byt 
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Fig. 1i—PLAN OF NEWARK 


chargers, and electric capstans. To specialise more exactly 
as to its cranes we may say that electric jib cranes, mostly 
for dock equipment, are produced probably in greater 
numbers than any others, while general cranes of all 
kinds are made, and particularly railway breakdown 
cranes, and we may add that at the present moment there 
is in course of construction a 37-ton railway breakdown 
crane which, when finished, will probably be the most 
powerful at work in this country. 

The company commenced operations as a private firm 
in the early part of last century, and in 1883 the business 
was converted into a limited liability company. From | 
time to time the original works were enlarged, and quite 
recently some most important extensions have been 
carried out. There are now two works belonging to the 
company, these being situated some half a mile apart. 


Fig. 3-BOILER AND GIRDER SHOP, VICTORIA 


They are called the Newark and the Victoria Works 
respectively, the former being both the older and the 
larger. Both are built on the banks of the river Avon, 
and a siding from the Midland Railway runs into the 
Victoria Works. By reason of its position it is not 
possible to have railway communication direct with the 
Newark Works, but this inconvenience is largely nullified 
by the use of powerful steam lorries, of which the firm | 
possesses three. These are used for bringing some of the 
raw material used into the works, and for the despatch of 
finished goods. Some of the raw material—coke for | 
example—is brought to the site by water. 

In Fig. 1 we give a sketch plan of the Newark Works. 
This will be found of assistance in following the descrip- | 
tion which we are about to give. We may conveniently | 
start perhaps at the left-hand side of the plan, where there 
is a large dining-room which the firm has provided for its | 
men. In this there is every facility for cooking and | 


WORKS 


| up to the ceiling, each drawer being labelled and indexed. | 
It is therefore perfectly easy to lay hand on any drawing 
or tracing which may be required. For protection against 
| fire the room has been made fire-proof, and is protected by | 
|an iron door. The photographic department is one of the 
best equipped we have seen. Here are produced not only 
blue and black line prints, but in it any other necessary 
photographic work may be carried out. There is a flat roof 
facing south, on to which can be run out on two sets of 
rails two printing frame carriers, and for use when the 
light is not good there is an are light printing 
apparatus. With the aid of this and a drying stove 
a blue print can be taken, developed, washed, and | 
dried within a quarter of an hour of the time the 
order for it is given. Before leaving the subject of 
the office building, we may perhaps refer to the 


WORKS 


stores, which are in the basement. At lengthy periods 
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Fig. 2—PLAN OF VICTORIA WORKS 


the majority of the work is hand moulded. There are 
three core ovens and three cupolas, two being of 5 tons 
each, and one of 30 cwt. These obtain their blast from 
a Roots blower, which is driven by a 20 brake horse- 
power Siemens motor. A lift is arranged to convey the 
pig, scrap and flux to the charging floor of the cupolas, 
There are the usual sand mixers and rumblers, these 
being electrically driven. Adjoining the iron foundry is 
a brass foundry, containing four pot furnaces and various 
machines, including several for buffing the castings. 
The machine shop has been enlarged very consider- 
ably within recent years by the addition of that portion 
which is nearest the offices. There is a first-class equip- 
ment of tools of all sorts and kinds, and if we were to give 
a list of them all it would be a very long one. It must 
suffice to call attention to two of the latest additions, 


Fig. 4—ERECTING SHOP, VICTORIA WORKS 


which are, first, a horizontal turning and boring machine, 


apart—perhaps even some four or five years—the Avon, 
alongside which the works are built, overflows its banks, 
and the water gets into the yard. The latter has 
gradually been raised in height, so that the inundations 


are not so serious and occur at longer intervals than used | 


to be the case. Still, it was necessary to provide against 


exceptionally high floods, and it was therefore decided to | 
The space beneath the building | 
and between these piers has been most usefully employed | 
as a store for such articles which, even should the water | 


build the office on piers. 


reach them, would not be injured. Thus a most 


convenient storage space has been provided which, we | 


may say, has been thoroughly taken advantage of. 
The next block of buildings to claim our attention 


| includes the pattern and joiners’ shops and the pattern 
This building, no doubt for fire insurance purposes, | 


store. 


made by Smith and Coventry, which will take in work up 
to 14ft. in diameter, and is driven by a 20 brake horse- 
power motor, and a very large plano-miller, supplied by 
Messrs Hetheringtons. These are both fine tools, and 
turn out excellent work. Each shop is served by a12-ton 
overhead electric travelling crane, as well as possessing 
fixed jib cranes, and, in addition, a travelling jib crane, 
which ordinarily works in the yard, can enter the build- 
ing, the necessary rails having been laid for this purpose. 
In both old and new portions of the machine shop there 
are galleries, these being devoted to automatic machines 
and to smaller tools which are engaged on repetition and 
| thelike work. The whole of the machinery is driven electric- 
| ally, the smaller machines being worked in groups, and 
| only the larger having their own motors. 

To the right of the machine shop will be seen the stores, 


is isolated from the others, and is conveniently situated on ' and a portion of this building is devoted to a tool room. 
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Messrs. Stothert and Pitt were among the first to appre- 
ciate the advantages of and to adopt the system of con- 
centrating in one department the business of making 
tools and keeping them in order, instead of leaving this 
matter in the hands of the workmen, as used to be so 
universally done. The various gauges, template, jigs, &e., 
which are employed in the works, are also made in this 
shop, which is well equipped with all the necessary 
ago still further to the right, we come to the smiths’ 
shop. In this there are sixteen fires and three steam 
hammers, the heaviest being of 10 cwt. capacity. We 
also saw a reciprocating forging machine provided with 
dies of different shapes. This machine, though evidently 
of some considerable age, was working well, and is used 
for producing odd shapes of bolts and bars which are not 
kept in stock, and which may not be wanted in sufficient 
numbers to warrant an order being sent for them to an 
outside shop. ; ; ? ‘ 

Adjoining the smiths’ shop is the erecting shop, in 
which much of the material produced in the works is 
put together before it is despatched. This shop has a 
10-ton overhead travelling electrical crane, as well as two 
hand travellers of less capacity, and also a 1-ton 
swivelling crane, which can either be worked electrically 
or by hand. Several grinding machines completed the 
equipment of this shop. Adjoining one end of it is the 
power-house, and attached to that again the boiler- 
house. In the latter there are two Lancashire boilers, 
which work at 120]b. pressure. These are fitted with 
Bennis automatic stokers. The power plant consists of 
two 127-kilowatt Belliss-Morcom engines and Siemens 
dynamos, running at 380 revolutions per minute, and 
producing direct current at 110 volts. In addition to 
these there is a smaller steam-generating set, which is 
used asastandby. As the work carried out by this firm 
frequently necessitates the use of motors of voltages which 
differ from the 110 volts of the works, and which also 
may have to be of the alternating type. Consequently, 
it has been necessary to provide motor generators, and, 
accordingly, two have heen laid down. One of these can 
produce direct current at higher voltages than that in the 
shop, and the other alternating current of varying 
voltage—and within certain limits varying periodicity— 
and either single, two, or three-phase. 

In order to provide a standby in case of breakdown, 
which, however, we gather, is a contingency not yet 
experienced—or should it be necessary for any purpose 
to shut down the generating plant, arrangements have 
been made whereby the mains of the Bath Corporation 
Electric Supply can be drawn upon, and a special 
change-over switchboard has been erected. The generating 
plant works condensing, the condenser being of the 
Worthington type, and obtaining its water from the 
river Avon, and there is also a large oil separator. We 
should mention that the furnace gases from the boilers 
above mentioned pass through a Green’s economiser on 
their way to the chimney. Close by the power-house 
is a shed containing a two-stage Ingersoll-Sargeant air 
compressor driven by a 30 horse-power motor. Com- 
pressed air is largely used for hand tools in the works. 

A by no means negligible part of the works is the 
yard, which is extensively used for erecting purposes, 
there being a number of electrically and hand-worked 
goliath erecting cranes, as well as steam jib cranes. The 
other plant comprises two electrically-worked metal 
saws, one being of the disc pattern fitted with removable 
teeth. This is direct driven by its own motor. Just inside 
the gate there is a 20-ton weighbridge by Hodgson, of 
Manchester, on which all the raw material coming into, 
and all the finished goods going out, of the works are 
weighed. Mention should be made of three specially 
designed metal storing racks, the uprights of which are 
of Ashape. These are served by three hand travellers 
and are evidently extremely handy. 

A number of years ago now it became evident that in 
spite of the facilities for erection possessed by the firm at 
the Newark Works, there was not sufficient space to deal 
with heavy orders for large cranes and other transporting 
apparatus. It was found that the machinery portion of 
the works could produce the finished materials quicker 
than space could be found to erect them in, and it must 
be remembered that such things as Titan cranes, for 
example, which may have to work up to the radii of 100ft., 
require a considerable space for erection. Accordingly it 
was decided to acquire a site some half a mile away in a 
straight line from the Newark Works and near what is 
known as the Victoria Bridge, and on it to erect what 
are now the Victoria Works of the company. These are 
situated on both sides of the approach road to Victoria 
Bridge, as may be seen in the accompanying engraving, 
Fig. 2. In addition to other work carried out, all the 
boilers for the steam cranes, &c., are made at these works. 

As will be seen, the yards on both sides of the road 
have facilities for the erection of large articles. On one 
side, for example, there is one erecting goliath travelling 
on rails set at a gauge of about 83ft., and capable of 
lifting some 15 tons. There are, in addition, three other 
cranes of powers varying from 7 to 10 tons. A system of 
rails and turntables allows two of these cranes to move 
about in any direction, to enter both the boiler and erect- 
ing shops, and, if necessary, to travel up the siding to the 
railway, on which there is a 25-ton weighbridge, by 
Bartlett, of Bristol. They can also be taken to the yard 
across the approach road to the bridge. 

The boiler shop has an overhead crane of 10 tons 
capacity, and other travellers and jib cranes, and has the 
usual equipment of tools, including punching and shear- 
ing machines, plate bending rolls, cold iron saws, plate 
edge planer, &c. Riveting is done by compressed air, 
the air being supplied by an Ingersoll-Sargeant two-stage 
air compressor driven by a 28 horse-power motor. There 
is also a hydraulic flanging press, the hydraulic pressure 
being obtained from a motor-driven hydraulic pump, 
which works automatically. A gas producer has been 
arranged outside the building for supplying a heating 











furnace and several smiths’ fires. Under a shed outside 
are punches and angle bending machines. 

In the erecting shop at the other side of the yard much 
of the erection of such things as cross girders, crane 
travellers, &c., is carried out, the finished machines only 
being put together in the yard. There is in it a 12-ton 
overhead electric crane, and an equipment of lathes, 
milling, drilling, slotting machines, &c. The machinery 
is driven by a 15-horse-power motor. It may be stated 
that originally this works was driven by electricity 
generated on the site, the boilersand generators still being 
in position. It was found, however, that the Bath Cor- 
poration was willing to supply 440-volt current at 1d. per 
unit, and now the generating plant just mentioned is kept 
in reserve. 

Besides the shops already mentioned, there are a 
pipe fitters’ shop and a carpenters’ shop. Attention 
should also be called to the fact that all the work con- 
structed is first of all marked out full size on special tables. 
The marking out is most carefully done, and this, no 
doubt, helps largely towards the quality of the finished 
work. 

There is but little tosay regarding the shop on the other 
side of the road, saving that it is used for erection pur- 
poses, having a steam erecting crane, and that in it the 
concrete mixers already alluded to are constructed. There 
is also a store for finished crane parts. 

In conclusion, we would refer to the series of views of 
different parts of the works which we are enabled by the 
courtesy of Messrs. Stothert and Pitt to reproduce in Figs. 
3 and 4 on page 142. As to the character of the work 
produced by the company, this is too well known to need 
comment from us. The two works, when fully occupied, 
find employment for something over 1000 men, including 
the office staff. 








THE WRECK OF THE ZEPPELIN AIRSHIP. 


THE scientific world is full of sympathy for Count 
Zeppelin. After a flight unparalleled in the annals of 
aéronautics his airship was destroyed in a few seconds at 
a place called Echterdingen, not far from Stuttgart. 
Various accounts of the disaster, differing in detail but 
alike in the main, have reachedus. The ship was making 
what was intended to be a twenty-four hours’ run. The 
weather was favourable. She left her shed on the night 
of the fourth inst., and all went well until the morning of 
the fifth, when some small defect in one of the motors 
rendered a descent necessary. This was safely accom- 
plished. A large crowd had collected, and troops were 
called out to maintain a cordon, so that the engineers 
could work untrammelled. Then, according to one state- 
ment, a thunderstorm broke, a violent gust caught the 
ship broadside on, tore her from her moorings, and drove 
her along the ground. Then a column of flame shot up. 
There was a violent explosion. The balloon was 
demolished, one half being burned, the other, whirled 
aloft by the storm, disappeared. Several persons were 
more or less injured. Count Zeppelin was at luncheon 
in a hotel close by. He was bodily unhurt, and with 
characteristic courage announces that he will try once 
more to conquer the air. 

The event dissipates German anticipations, and shows 
once more how dangerous it is to “ prophesy until after- 
wards.” The wreck of the ship is an illustration on the 
most complete scale of a risk to which all dirigible 
balloons are unavoidably exposed. They are constantly 
in the position of a ship on a lee shore. On land they 
are never for a moment safe outside a protecting shed; 
in the air they have just that immunity which a ship 
possesses when she goes to sea to save her from being 
cast ashore. They must in the nature of things be at all 
times fair-weather craft; and at no time can they touch 
the earth with any certainty of safety, unless the weather 
is absolutely settled. They could not carry with them 
ground tackle sufficient to secure them from being blown 
away; and their chance of prolonged existence depends 
on the possibility of reaching adequate shelter at every 
landing. After all, they are merely huge bubbles, whose 
strength depends on their yielding to the blast. We have 
so fully discussed the Zeppelin airship, and the claims 
made for it by writers whose enthusiasm is only excelled 
by their ignorance, in our impression for July 24th, 
page 94, that it is needless to say more now. We have, 
however, no words too strong to express our sympathy 
with the veteran inventor, who has done more than any 
other man to achieve the impossible. _ His skill, his 
energy, his audacity are worthy of all praise. It is some 
compensation to Germany that if she has not got an air- 
ship, she has still got Count Zeppelin. 








DOCKYARD NOTES. 





THE Austrian sea-going squadron has been constituted as 
follows :—1st Division, the three Erzherzogs; 2nd Division, 
the three Wiens; 3rd Division, Sankt Georg, Kaiser Karl VI., 
and Kaiserin Elizabeth. 





THE Kaiserin Elizabeth has recently been completely 
modernised. Her old 9.4’s have been replaced by Gin. guns, 
and several of the other 6in. mounted in different positions. 
The rig has also been changed. 





THE Indomitable is said to have made a speed of some 25 
knots across the Atlantic, and so has altogether wiped out 
existing warship records. The Second Cruiser Squadron 
some little time ago did a cross-Atlantic passage, and started 
off in grand style at 23 knots more or less till they came down 
to the reserve bunkers. Then speed dropped enormously, 
and there was great difficulty in feeding the fires at all. The 
speeds at which they finally reached Gibraltar have never 
been recorded, but they were peculiarly low for some of the 





ships, which were existing on bunker scrapings! The best 


average consequently worked out at 18 knots only. 





THE contracts for the 1908 German battleships have been 
awarded as follows :—Ersatz Beowulf to Weser Bremen, 
Ersatz Siegfried to Kiel Yard, Ersatz Oldenburg to 
Wilhelmshaven Yard. Krupp’s Germania Yard will build the 
large cruiser ‘‘ G.”’ 





THE latest statement of the armament of the German 
battleships of the Nassau class is twelve 1lin., twelve 6in. 
This is on the authority of a statement by the French Minister 
of Marine. 





ON the 1st June last the state of completion of the new 
United States battleships was as follows:—S. Carolina, 
49 per cent.; Michigan, 53 per cent.; Delaware, 27.4 per 
cent.; N. Dakota, 35.7 per cent. From which it appears 
that the new battleships are being pressed on at rates in 
excess of the usual American average. 





THE refit of the Good Hope, already long overdue, has 
been again postponed in order to allow of a South African 
trip. The ship has now been running nearly six years, and 
the policy of disregarding a stitch in time has been followed 
with considerable consistency. The engines have been in a 
bad way for some time, but are now in a better state than 
formerly, as some work was done on them by the Assistance. 
Nothing, however, has been done to the boilers, which are long 
past the overhaul period, and cannot possibly continue much 
longer without attention. If the ship manages to get to 
South Africa and back without trouble it will be a very 
remarkable achievement. 





THERE are several other ships in little better state. The 
policy of economy has a lot to do with it, but the outery 
against refits in private yards as much or more. The dock- 
yards are absolutely unable to cope with the necessary upkeep 
work of the Fleet, but the Government is apparently too 
afraid of outraging Socialistic ideas to send the surplus work 
to private yards. Ships, therefore, continue to grow tu the 
tumble-to-pieces stage. A vast programme of refit will have 
to come along presently, but meanwhile ‘‘ Manana”’ is the 
watchword. 





THE French Danton class, fitted with Parsons turbines, 
are expected to give a speed of 19.4 knots. The original 
reciprocating engine estimate was 19.25, so the French do 
not seem to lack modesty in their turbine calculations. 





SOME of the firing against the French battleship Iéna is to 
be at 6000 metres. 








CONFERENCE ON ELECTRICAL UniTs.—The President of the Board 
of Trade has appointed Lord Rayleigh, Professor J. J. Thomson, 
F.R.S., Dr. R. T. Glazebrook, F.R.S., Sir John Gavey, and Mr. 
A. P. Trotter to be the British delegates to the International Con- 
ference on Electrical Units and Standards, which is to assemble in 
London on October 12th. Mr. W. Duddell, F.R.S., and Mr. M. J. 
Collins, of the Board of Trade, will act as secretaries to the British 
delegates, and Mr. F. E. Smith and Mr. C. W. S. Crawley as 
assistant secretaries. 

THE INSTITUTE OF MARINE ENGINEERS.—We are informed that 
Mr. James Dixon, chairman of Lloyd’s Register of Shipping, has 
been instrumental in securing for the Institute of Marine Engi- 
neers a scholarship of £50 per annum. The name of the scholar- 
ship is to be “‘ Lloyd’s Register Scholarship,” and will be tenable 
for two years. ‘The scholarship is open for competition by 
examination to candidates who are British subjects and graduates 
or-associates of the Institute. The age limit lies between eighteen 
and twenty-four, both inclusive. Preference will be given, in the 
event of equal marks, to the candidate who has been connected 
with the Institute for the longer time. Each candidate must,pro- 
duce satisfactory evidence that £50 per annum for two years will 
enable him to pursue his studies at college day classes, and that 
he would be unable to do so without the aid of such scholarship. 
Full particulars can be obtained from the hon. secretary of the 
Institute at 58, Romford-road, E. 

University COLLEGE.—In the Faculty of Engineering at 
University College, London, a new Lectureship in Electrical 
Design has been instituted, and Mr. Henry Metcalf Hobart, 
M. Inst. E.E., has been appointed thereto. Mr. Reginald E. 
Middleton, M. Inst. C.E., M. Inst. Mech. E., F.S.1., has been 
reappointed Lecturer in Municipal Engineering ; and the following 
appointments have been made in Civil Engineering and Survey- 
ing:—H. Deans, M.Inst.C.E, Railway Engineering; A. T. 
Walmisley, M. Inst. C E., Waterways, Ha:bours, and Docks ; 
W. N. Blair, M. Inst. C.E., Roads, Street Paving, Tramways ; 
M. T. Ormsby, M. Inst. C.E.1., Surveying. Mr. E. Sprague, 
A.M. Inst. C.E., has been appointed Assistant in Surveying. By 
the assistance of a Committee of former engineering students and 
of other friends of the College, the new laboratories and extensions 
of the departments of the Faculty of Engineering, which were 
opened by the Chancellor (Lord Rosebery) last March, will be 
further equipped during the present Long Vacation. The new 
equipment will include a new boiler in the department of 
Mechanical Engineering, a steam turbine and hydraulic apparatus, 
and equipment for research in metallography and radiotelegraphy 
The facilities for advanced and post-graduate students, as well as 
for undergraduate students, will thus be considerably increased. 


CrOss-RIVER FACILITIES AT GLASGOW.—Increased facilities for 
cross-river communication in Glasgow Harbour has for many years 
been a more and more pressing problem, and designs almost 
innumerable have been submitted and discussed connected with 
high level, swing, bascule, and other types of bridge. Pending the 
erection of a new bridge, the Clyde Navigation Trust last year 
resolved to have a vehicular elevating-deck ferry steamer con- 
structed for the Finnieston crossing larger than that which has 
hitherto served. They entrusted the order to Messrs. Ferguson 
Brothers, Port Glasgow, who had built the previous vessel on the 
same lines as an earlier vessel still, built from the original designs 
and patents of Messrs. William Simons and Co., Renfrew, which 
formany years overtook the traffic. Since the closing of the 
harbour tunnels at this port the pressure of traffic to be dealt with 
by the ferry steamer has been particularly acute. The new vessel 
was put into service for the first time on the 22nd ult., when on 
the first trip it carried fifteen large vans and lorries, while three 
more such vehicles could easily have been accommodated. The 
vessel has been constructed under the special survey of the British 
Corporation Registry, and to Board of Trade requirements, and 
was launched, with machinery on board, on June 27th. The 
elevating deck has four tracks for vehicles, and is capable of carry- 
ing at least sixteen Joaded lorries and horses. Theold ferry boat 
will be towed to Renfrew for overhaul and repairs, and it is 
intended that she shall ultimately be placed on the crossing between 
Govan and Pointhouse when the ferry landings there have been 
altered to suit the elevating type of vessel, 
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VIEW OF THE DRIVE LOOKING NORTH 


THE NEW MARINE DRIVE, SCARBOROUGH. 


Tur new Marine Drive at Scarborough, which was for- 
mally opened for public use by their Royal Highnesses 
the Duke and Duchess of Connaught on Wednesday last, 
August 5th, will undoubtedly rank as one of the finest 
marine drives to be found in any part of Great Britain. 
At Scarborough there are two distinct sea fronts, known 
as the North and South Bays, separated from each other 
by a bold headland some 300ft. above sea-level, running 
into the North Sea, upon which is situated Scar- 
borough Castle, a stronghold dating back to medieval 
times. Prior to the construction of the Marine Drive, 
access between the North and South Bays along the sea 
front was not possible except to the active pedestrian who 
risked a scramble around the foot of the Castle-hill, where 
the beach was strewn with titanic boulders which in the 
course of centuries of fret and decay by wind and weather 
had fallen from the cliffs above. It was to link up the 
promenades in the North and South Bays, and so complete 
a Marine Drive of about 2} miles in length, that the 
Scarborough Corporation were led to carry out what is 
probably one of the most ambitious works of this 
character undertaken purely for pleasure purposes by any 
municipal authority, and that, too, in one of the most 
exposed portions of the north-east coast line. 

The sea wall of the drive, which is built upon the 
Oxford clay or blue shale, is 4200ft. in length, and varies 
in height from 22ft. to 40ft. For a great portion of this 
length the foundations of the wall are 4ft. below O.D., and 
below low-water mark, spring tides, and it is this fact 
which has largely contributed to the delay in the comple- 
tion of the scheme. The wall has a concave front to the 
sea, and is constructed entirely of cement concrete, the 
face—and a portion of the back in the more exposed por 


tions of the work—being built up of blocks 6 to 1, | 


backed up with concrete in mass 8 to 1. The 
weight of the largest, or foundation, blocks is 9 tons, whilst 
that of the smallest is 14 tons. These blocks are keyed 
with a cement dowel, jointed with cement mortar, and 
the lower courses pointed up with Roman cement. The 
space behind the wall has been filled up with material 
scarped from the face of the cliffs, and upon this has been 
constructed the promenade and carriage drive. It had 
been intended to leave—at the back of the roadway—a 
ditch or catch gulley to intercept any boulders which 
might fall from the cliffs above, but shortly after the wall 
had been built an abnormal tide and northeasterly gale in 
January, 1905, filled the catch gullet, and also caused a 
portion of the wall, some 540ft. in length, to move slightly | 


DAMAGE 


finished with a slope of 1 in 18 to the foot of the cliff, and 
a rough stone dyke wall built to intercept the boulders 
and to break the rush of the sea over the unprotected 
filling during gales. The promenade is 20ft. in width, 
and is paved with 4in. of concrete paving laid in situ on 
an underbed of 12in. of 8 to 1 concrete. The roadway is 
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| of the sea wall. 
| works have been carried on under the superintendence 


POSITION AND DETAILS OF THE MARINE DRIVE 


40ft. in width, of a half section, and in the more exposed | 
portions of the work it is paved with concrete blocks 2ft. | 
by 1ft. by 7in. These blocks are laid on an underbed of | 
12in. of 8 to 1 concrete, and are bedded with lime mortar | 
and grouted up with cement, the object being that in the | 

event of any settlement of the filling behind the wall | 8 } was 
seaward. This catch gullet has since been filled up and! upon which they are laid the blocks may the more con- | March, 1897, the foundation stone being laid in July, 1897, 
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veniently be taken up and re-laid. In the less exposed 
tar portion the surface of the road is finished with 44in. of 
paving of a similar nature to that of the majority of roads 
at Scarborough, which place has for long been in the fore- 
front in the matter of tar-paved roads. The drainage from 
the cliffs at the back of the wall is intercepted by means of 
a 12in. stoneware pipe drain laid with junctions fitted with 
perforated stoppers and surrounded by rubble. This 
discharges into manholes fitted with tide flaps, and 
from thence by means of outlets through the wall into 
the sea. The greater portion of the gullies taking the 
surface water discharge through the wall. The railings 
protecting the footpath consist of heavy cast iron 
standards, 7ft. apart, into which are let thfee horizontals 
of stout tubing. It has been found that during heavy 
seas the standards of these railings are liable to be 
broken, and they are gradually being replaced by 
standards of wrought iron. Wrought iron ladders are 
provided on the face of the wall to give access to 
the toe. 

As a toll of one penny per person is charged to all 


' users of the roadway, toll houses, built of stone quarried 


from the cliffs, have been erected at the north and south 
entrances. The south toll house provides in addition 
a look-out for pilots during periods of storm. The earlier 
and parliamentary plans for the Marine Drive were 
prepared by the then Borough Surveyor of Scarborough, 
the late Mr. Joseph Petch. A scheme was also prepared 
by Mr. (now Sir) Whateley Elliott, then acting as Resi- 
dent Engineer for the construction of the sea wall in the 
North Bay at Scarborough. These schemes were reported 
upon by the late Sir John Coode,in 1880, and again by 
the late Mr. J. Abernethy, in 1895. In 1896 Mr. J. KE. 
Everett, A.M. Inst. C. E., was appointed Resident Engi- 
gineer for the carrying out of the works, and he prepared 
the whole of the detailed and working drawings, superin- 


tending the carrying out of the work from 1897 to 1900, 
| when he left to take up an appointment on the Rosslare 
'and Fishguard undertaking, being succeeded at Scar- 
| borough by Mr. E. T. Beard, M. Inst. C.E., who carried on 


the work from 1900 to 1905, and completed the building 
From 1905 up to the present time the 


of the present Borough Fngineer and Surveyor 
Mr. Harry W. Smith, A.M. Inst. C.E. who has 
arranged the paving of the roadway and promenade, 
the erection of the toll houses and the additional toe 
to the wall. 

The contract for the above works was signed in 
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by the then Mayor of Scarborough, Mr. R. A. Marillier, 
M. Inst. C.E. Two years was assigned as the time for the 
completion of the work. The contractors were Messrs. 
B. Cooke and Co., of Westminster, who carried on the 
works until 1904, after which date until completion Mr. 
j. Almond has been responsible. Exaggerated reports 
have at various times been circulated as to the damage to 
the Marine Drive, but as a matter of fact the only serious 
damage done was in the gales of 6th January, 1905, and of 
the 7th and 8th January, 1908. In the first mentioned 
instance a length of some 540ft. of the wall was—as 
previously stated—moved slightly seawards, and this 
damage formed the subject of an arbitration case con- 
ducted by Sir William Matthews, K.C.M.G. The wall was 
subsequently repaired, and an additional toe constructed, 
The damage of 1908, in which a further length of 400ft. 
again moved seawards, has been made good so far as the 
surface is concerned, and the Scarborough Corporation, 
acting upon advice of Mr. James Walker, M. Inst. C.E., 
of Newcastle-on-Tyne, and Mr. P. W. Meik, are now 
considering the advisability of protecting the more exposed 
portions of the Marine Drive from +imilar damage, either 
by means of a series of caissons, or by an additional toe. 
The total cost of carrying out the work has up to date 
amounted to no less than £119,561, of which amount 
£102,400 represents the cost of the new Marine Drive, 
from the junction of the Royal Albert Drive to the East 
Pier, a distance of 1400 yards; whilst £17,161 has been 
the cost of forming an approach road from the East Pier 
to the south foreshore alongside the harbour. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions ot our 
correspondents, 





THE STATUS OF THE ENGINEERING PROFESSION. 

Sin, Every keen engineer must recognise the fact that the 
engineering profession has very little status compared with the 
merlical and legal professions, and the subject is one which should 
be brought into prominence. A comparison of the present status 
of the medical and engineering professions is very instructive, as 
the following will show : 

(1) The medical profession.—A man who intends to become a 
medical practitioner has to register his name beforehand, and pay 
a small fee. After passing through a recognised school of 
medicine, and passing certain tests or examinations, both 
theoretical and practical, he becomes qualitied and licensed to 
practice medicine, surgery, &c. His name is then inserted in the 
‘Medical Register.” The following extract from the ‘“ Encyclo- 
pedia Britannica ” pp. 798, 799, explains the position. 

‘“The Acts relating to the status of the medical profession are 
known as the Medical Acts. The principal measure passed in 
1858 created a body of 24, called the General Council of Medical 
Education and Registration. The principal duty of the 
Medical Council 1s to keep a register of qualified medical 
practitioners. The preamble of the Act, by which the ‘ Medical 
Register’ was created asserts the desirability of those in want of 
medical aid being able to distinguish qualified from unqualified 
practitioners, and those whose names are on the register are alone 
presumably qualified. To be a registered medical practitioner 
confers a certain positive legal status—right to sue for fees, hold 
appointments, give certificates, &c.—but there is nothing in the 
English law to prevent any person whomsoever from practising 
medicine and taking fees provided he does not assume misleading 
titles. Those who are entitled—on payment of £5—to have their 
names inserted in the ‘Medical Register’ are graduates in 
medicine and surgery of the universities of the United Kingdom. 

The medical Council possesses certain judicial and 
executive powers over the names on its register; if after due 
inquiry a registered practitioner be judged by the Medical 
Council to have been guilty of infamous conduct in any pro- 
fessional respect, the Medical Council may, if they think fit, direct 
their registrar to.erase the practiticner’s name from the register. 
The Medical Council keeps also a register—unpublished—of 
medical students ; whoever has passed a recognised examination 
in arts, and has forwarded a certificate signed by a teacher of 
medicine that he has bond fide begun the study of medicine is, 
entitled to have his name entered on the register of students of 
medicine, with the date of his commencement. The object of the 
student's register is merely to provide a common and convenient 
record of the date of commencement of medical study, and by 
— of the fact that the examination in arts has been 
passec * 

(2) The engineering profession.—The appellation “engineer” is 
quite indefinite ; it is not reserved to mean a man who is qualitied 
to practise engineering professionally. In American papers one 
sometimes sees an engine driver referred to as an ‘‘ engineer.” 
In the British Isles the daily papers refer to overseers, mechanics, 
&c., as engineers, At the present time it seems to be the practice 
for anyone who has ever used a level or wielded a hammer to 
assume the title engineer, and the public appear to be quite willing 
to grant them the position. Whereas there is as much difference 
between a mechanic and a qualified engineer, as there is between 
an apothecary an@ a qualified medical practitioner. No one 
imagines for a moment that the fact of a man’s name appearing on 
the register is a guarantee that he is a practitioner of the 
first order, but the system does guarantee that any man whose 
name appears on the register has undertaken the study of 
medicine seriously, that for a certain term of years he has studied 
the subject, and that he has passed periodic tests or examina- 
tions, both theorétical and practical, that on the completion of 
his course he has passed tests or examinations in professional 
subjects, that is to say, that he has attained to a certain standard 
of proficiency in his profession. The value of a ‘Medical Re- 
gister” is that such men as are above described, and only such 
men, will have their names published in the register, which is 
open to the public. 

Che above-described organisation has many advantages, among 
which the following two are worthy of special note :— — 

(1) It is a protection to the public and also to the profession. 

(2) It tends to raise the status of the individual members, hence 
also of the profession as a whole. In other words, the public, the 
profession as a whole, and the individual members of the profession, 
all share in the advantages of an organisation which distinguishes 
qualified from unqualified men. From time to time the necessity 
for such a guarantee seems to have been recognised. Both ( ‘ooper's 
Hill and R.M. Academy, Woolwich, were probably the outcome of 
a desire on the part of Government for engineers guaranteed to he 
qualified. And, let it be noticed in passing, that whereas both the 
above-named colleges were for the purpose of giving men a pro- 
fessional training ; that is to say, taking in young men and turning 
out engineers, the course at Netley, through which medical men 
have to pass before being drafted into the 1.M.S. and R.A.M.C., 
does not train men professionally—the course being only a few 
months—the men admitted by examination being already fully 
qualified medical men, the short course at Netley being for the 
purpose, presumably, of training these men in certain military 
technical matters of procedure, &c. 
pei memeent profession was put on a proper basis half a century 
0, which means that though the professional work of the best 





engineers of our day keeps up with the times, and is in the fore- 
front of the world’s advance, yet as a professional body in organisa- 
tion and status we are fifty years behind the medical profession - 
Medical Acts in 1858. Probably the reason why the medical pro- 
fession was forced to adopt a legal position so many years ago was 
because it was a matter of life and death to individuals to have 
good professional advice, whereas the danger to which the public 
may be subjected by engineering mistakes does not appear so much 
on the surface. But the fact that the collapse of a bridge or 
similar accident may be responsible for a heavy death roll clearly 
shows the importance of work invariably being done by fully 
qualified men. 

A consideration of the above remarks will make it evident to 
anyone that the engineering profession at the present time is not 
on a proper basis, and that an organisation tending to raise the 
status of the profession is very desirable. 

The Institution of Civil Engineers, from the position of authority 
and confidence to which it has attained, is the right body to carry 
out the reform, and the constitution of the Institution lends itself 
very well to the proposal. 

The following is a rough cutline of a possible scheme :— 

The Institution of Civil Engineers to obtain a supplementary 
charter from Government to empower its Council to becor.e a 
‘*Council of Engineering Registration.” Then the list of students 
might become the registered list of those who had actually com- 
menced their studies at some recognised school or colleges of 
engineering. The only difference to the present arrangement 
being that all engineering students—who intended to become 
professional engineers—would be required to regis’ er their names 
at the Institution on payment of a small fee to show bond fides. 
This is the necessary and every-day procedure in joining the 
medical profession, and everyone must allow that it is in the 
best interests of the public and the profession, And then as 
soon as a man became qualified or licensed, &c., his name would 
appear on the ‘‘ Engineering Register.” This register of names 
would be nothing more and nothing less than a list of all those men 
in the United Kingdom who are licensed to practise engineering 
professionally. The existing list of members and assuciate 
members of the Institution of Civil] Engineers would form the 
nucleus of the new register, and after each man’s name might 
appear the words ‘Civil Engineer,” ‘‘ Mechanical Engineer,” or 
‘‘ Electrical Engineer,” as the case might be, to indicate in which 
of the three great branches of the profession he was working. 

There is one point to which it is well to call attention, namely, 
that no properly qualified engineer could possibly suffer by the 
above suggested reform ; on the contrary, he would be bound to 
benefit, for the reasons above given. 

If such a scheme were carried out, and the Institution of Civil 
Engineers included among its members every fully qualified en- 
gineer in the United Kingdom, it might well claim the proud 
beast of being ‘the greatest engineering institution in the 
world.” ENGINEERING STATUS. 

July 31st. 


CYLINDER CONDENSATION. 

Srr,—‘‘S. W.’s” letter of the 17th inst. hardly requires any reply 
from me, except to say that his methods of experiment seem to me 
to be of too crude a character for his results to be seriously 
regarded as evidence against valve leakage. 

Mr. Booth still prefers to remain behind a mass of vague 
generalities. I asked him to show how his theory or statement 
could account for the whole of the cut-off missing quantity. His 
statements were so dogmatic that one would have expected him to 
be quite ready with some sort of proof. Might 1 ask him if he 
would accept the following as evidence against his theory, or, if he 
does not accept it, would he attempt to show where it essentially 
differs from his point of view of the proceedings? As repre- 
senting the actual position I will quote from Dr. Mellanby’s 
paper read before the Institution of Mechanical Engineers in June, 
1905, 


“‘The calculation of the amount of heat flowing into a metal 
plate, whose surface undergoes a periodic temperature change, is 
given in the Appendix—pxge 555. It will be there seen that if T; 
is half the temperature range in deg. Fah., and N the number of 
periodic changes per minute, the heat flowing into the metal per 


square foot per cycle is —! British thermal units.” 


‘*More direct evidence is, however, given by these trials that 
the temperature. cycle of the metal must differ from that of the 
steam. If both had the same ranges, then they must also have 
had the same mean temperature, but in all cases the mean 
temperature of the metal is considerably higher than that of the 
steam. Thus in Fig. 15—page 549—the mean temperature of the 
metal is 335 deg. Fah., and the mean of the steam is 284 deg. Fah. 
Since the highest temperature of the steam is 356.5 deg. Fah., the 
maximum temperature range of the metal could not be more than 
2 (356.5 — 335) = 43 deg. Fah., unless the temperature cycle of 
the metal were of an extraordinary character. Taking this 
temperature range, and assuming it to be of a simple harmonic 
nature, the formula :—Heat absorbed per revolution per squa e 


foot = 4 a. may be applied to find the condensation. 
Vi 

‘*On working this out for the conditions of the trial, it appears 
that such a temperature range would give a total condensation, or 
a missing quantity near cut-off of 5551b. of steam per hour. 
Now, as the actual missing quantity is 753 1b., and as it seems 
impossible that the temperature range could be more than 43 deg. 
Fah., it appears that even without the evidence of Messrs. 
Callendar and Nicolson’s experiments a considerable part of the 
missing quantity must be due to leakage.” 

The actual temperature range of the inner surface of the 
cylinder wall would, without doubt, be much less than the 43 deg. 
Fah. just mentioned, because this range would require the rate of 
condensation to be practically infinite. For mathematical evidence 
supporting this statement reference can be made to Chapter XXIV. 
of Professor Perry’s book on ‘‘ Steam, Gas and Oil Engines.” 

R. Royps. 


THE TRAINING OF FOUNDERS. 


Str,—With reference to ““F. A L.’s” comments of July 17th to 
my letter of June 5th, on the ‘‘ Training of Founders,” I quite 
appreciate the effort, but, in my opinion, it is by no means in 
keeping with the spirit of the age, of enterprise and advancement, 
but rather a display of blind intelligence. 

‘PF, A, L.” asserts that iron and metal founding is a practical 
science and trade, and there is very little ‘‘ theory ” in it. 

How does “‘F. A. L.” explain away the great underiying principles 
(theory) of founding, the very base and bedrock on which the 
practical superstructure is reared; and I am convinced that to 
advocate principles derogatory only reveals a need of a closer 
familiarity with the profound principles of founding in its entirety. 

Again, ‘‘ F. A. L.” asserts that all the detail steps of the ideal 
training of the moulder and founder as enunciated by me are in 
fact practiced, and always have been. If it is so, why “‘ F. A. L.” 
should have gone ovt of his way, tirst of all, to remind me that 
my suggestions (ideal training) of June 5th were actually 
practised and always have been, and then to express himself 
certain that works managers and others in control would agree 
with him (‘‘ F. A. L.”) and not Mr. Penny, does not read like sound, 








commercial logic. In no shop or factory in the kingdom can I 
hear of the lad with an opportunity of serving on furnaces—as 
described in my letter of June 5th--to develop further his already | 
possessed knowledge obtained at the various technical schools | 
&e., and it is for these I urge, and not for them only, but | 
for the entire kingdom of founding. Surely the laboratory leads 
the worker to a fuller and more scientific comprehension of 


matters with which he has to deal, and places him in a position of 
mastery over problems which formerly were insurmountable. 
Surely there is a profound theoretical side to founding, certainly 
of a closer relation to practice than ‘‘ F,A.L.” apy to be aware. 
If the young founder’s study of metallurgy and chemistry, 
theoretical and practical, is but a cramming process—as stated by 
‘“‘F, A. L.”—and can serve no profitable purpose, in the-name of 
common sense dropit. But no, go on; itis essentially an inseparable 
section of founding. I would exhort all young aspirant possess- 
ing a pride for their profession to place themselves in the way of all 
knowledge pertaining to their craft, and to wrestle with it till they 
become masters of it ; then they will stand out as indispensable 
assets to their master and their country, and a credit to themselves. 
I am delighted to read so frequently the efforts and strides the 
American Foundry Association, also the British Foundrymen’s 
Association, are making for a more complete and comprehensive 
training of founders. Certainly it must necessarily follow that the 
man with the fuller knowledge of things pertaining to his craft will 
yield the fuller and more economic results. Let us not forget 
there is room for ‘‘all,” and for “‘some” at.the top; and to 
advocate principles limiting the capacity and opportunities for 
development is calculated to bind up economy, contract wealth, 
and wealth of knowledge. I look forward to the day, not far 
distant, when, as a natural outcome of the many technical institu- 
tions, evening class, combined with the general liberality of the 
many firms which are strenuously helping to assist and develop the 
talents of the young founders, the art of founding will become 
more generally possessed in its entirety, viz., theory and practice 
bound up in the one man, which must make for higher and more 
satisfactory results. 
F. G, PENNY. 
August 3rd. 





WARSHIPS OF THE AIR. 


Srr,—In your leader “‘ Warships of the Air” you state, it cannot 
be denied, that an ideal airship would possess unsurpassed abilities 
for enfilading, flanking, &c., and in summer days such a vessel 
might render valuable services ; but as a whole your article does 
not appear to encourage immediate action. 

Although I am not an advocate of the gas airship, as I believe 
the future lies with the atroplane pure and simple, yet at the 
same time it appears reasonable to expect a speed of 40 to 50 miles 
an hour, relatively to the air, with a well-designed airship of the 
Zeppelin type ; capable of this speed, such an airchip would un- 
doubtedly be useful, and many objections you raise in your article 
would be removed. 

Those who have made a close study of the Zeppelin airship are 
aware that the already excellent results can be greatly improved 
upon by a reduction of head resistance, the use of larger pro- 
pellers in relation to horse-power, and a Jarger and better arrange- 
ment of the aéroplanes. Also, there is no great mechanical 
difficulty in the way of removing even a land-housed airship from 
its shelter with a stiff side wind blowing if special precautionary 
arrangements are adopted. 

Last year it must have been obvious to anyone with the slightest 
mechanical knowledge that Dirigible I. could not be expected to 
travel at a useful speed, with its round-ended gas vessel, its flimsy 
aéroplanes, and the under framework consisting of a maze of 
cost'y round aluminium tubes, all offering great head resistance. 
The new form is but a slight improvement on last year’s design, 
and it still retains its round ends and looks far from a speedy 
craft. 

Would it not be much better if we spent a little more money 
and built one on sound lines? Since, for more than one reason 
apart from its non-rigidity, it can hardly be expected that the 
non-rigid or semi-rigid types can travel at any great speed, the 
supposed disadvantage of the rigid type is its rigidity; but is this 
such a drawback? I think not, for if an airship is to be of any use 
it ought to be able to proceed to the seat of war under its own 
power, and be capable of being towed or anchored against storms 
and remaining in the open for months at a stretch, the shed being 
as a dock is to our ships. 

Then, again, it would most probably take years and fortunes to 
perfect a collapsible and portable airship that could be quickly 
rebuilt and be of real service, as the mechanical and other diffi- 
culties are so numerous; however, it is possible, whether of the 
non-rigid, semi-rigid, or rigid type. 

Britain requires experienced men who have built airships and 
aéroplanes of correct design, and I do not think thoughtful people 
would feel our country is wasting its money if it endeavoured to 
build a few airships and aéroplanes on sound lines. 


London, July 29th. A. V. RoE. 





FEED-WATER HEATERS. 

Str,—Referring to the letter on this subject which appeared in 
your issue of July 24th over the initials ‘‘ A. R.,” it is difficult to 
understand why your correspondentshould advocate connecting the 
exhausts from the auxiliaries to the condenser in preference to 
utilising this steam for heating the feed-water. Confining our- 
selves to the question of heat conservation, some 70 per cent. is 
carried away in the water used for condensing, whereas, when the 
exhaust steam is used to heat the feed-water, all the heat con- 
tained in it—excepting losses by radiation—is returned to the 
boiler. 

This principle may be further extended by taking steam from 
the L.P. receiver for heating the feed-water, supposing that the 
quantity of exhaust steam from the auxiliaries should be insuffi- 
cient for this purpose. 

The temperature of the feed may be afterwards raised to nearly 
that of the boiler steam by a live steam heater, but whecher 
economy is effected by this practice is a point about which a great 
deal of difference of opinion appears to exist. 

W. O. HORSNAILL. 

Ipswich, July 30th. 


TANK ENGINES ON CURVES. 

S1r,—I do not at all agree with ‘“‘J.’s.” replies on the above. It 
is bad practice to cut off the flanges of the driving wheels, and 
such an engine would not be allowed to run on a main line at all. 
Nor should the gauge be “‘ spread ” to anything like 4ft. 10in. It 
may be spread }in. if desired, but modern practice is to lay curves 
to gauge just as straight line is done. The driving wheel flanges 
are usually made thinner than the others, and in ‘‘ Loco’s ” engine 
this has probably been done. 

The curve round which the engine will run depends entirely 
upon the “‘side-play ” allowed the axles. Taking jin. (total) for 
the driving and fin. for leading and trailing, the engine should 
run comfortably round a curve 140ft. radius, and would ‘“‘ scrape” 
round 120ft. radius. If the side plays are doubled, these figures 
would be 120 and 100, or possibly a bit less, but that is a matter of 
trial. If the gauge be spread to 4ft. 9in., the engine should easily 
run round 100ft. and 85ft. radius with the two sets of side-plays 
mentioned. 

Derby, August Ist. ARCANUM. 


THE MARKING OF MACHINERY FOR SHIPMENT. 


’ 


Str,—In answer to ‘‘ Merchant,” ve shipment of loose machinery, 
&c., from experience -the only way I have got over difficulties of 
that kind where, owing to shape of loose pieces on which shipping 


| marks cannot be placed, is simply to make a mark, say a cross, 


with a different colour of paint, and then to state on the shipping 
documents so many loose pieces, for such a port marked with ared 
cross, and if for more than one port to use different colours, and 
to state which colour belongs to the different landing ports. 
Darlington, August Ist. EXPERIENCE. 
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SEA-WATER 
FEED-HEATERS. 

IN the early days of surface condensers Prof. Macquorn | 
Rankine defined the essential conditions for the rapid trans- 


EVAPORATORS AND | 


the scale accumulates on the coils. As the heating surface 
becomes coated with salt, the transmission of heat becomes 
more general, and priming is least liable when the plant is 
below its normal production. 

The sea-water evaporator illustrated herewith has been 


mission of heat from one fluid to another by stating that the designed with a view of obtaining a rapid and automatic 
rapidity of condensation depended mainly on the motion of the | circulation of the steam and water in the coils, while 
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cooling fluid at the other side of the plate; and further, that 
‘* the most rapid convection of heat is that which is effected 
by means of cloudy vapour, which combines the mobility of 
a gas with the comparatively greater conducting power of a 
liquid.’’ Ata later date Prof. Osborne Reynolds enunciated 
the law that ‘‘the heat carried off by any fluid from a 
surface, apart from the effect of radiation, is proportional to 
the internal diffusion of the liquid at and near the surface, 
i.e., is proportional to the rate at which particles or mole- 
cules pass backwards and. forwards from the surtace to any 
given depth within the fluid.”’ 

A very simple experiment will show the remarkable influ- 
ence of this diffusion upon the rate of transmitting heat, say, 
from hot water to cold water. - Take a basin of cold water 
and place in it a small tin vessel filled with hot water, the 
water level being alike in both cases. Observe the time it takes 
to cool the hot water, say, from 197 Fah. to 80 Fah., with cold 
water at 46 Fah. under the following conditions, care being 
taken that the initial temperatures are the same for each 
trial:—(1) Hot and cold water quite still; (2) hot water still 
and cold water stirred up or diffused; and (3) both hot and 
cold water stirred up or diffused. From results obtained in 
this way, and carefully noted, it has been found that the 
rate of transmission, when both the hot and cold water are 
diffused, is nearly three times as great as when both are still. 

Notwithstanding that most engineers are now fairly 
familiar with the influence of diffusion upon the rate of 
transmitting heat from one fluid to another, comparatively 
little has been done to develop and extend the principle to 
the heating of fluids or the generating of vapours, as in 
the case of water heaters and evaporators. We illustrate 
on this page a sea-water evaporator and a feed-water 
heater in which the principle above explained is embodied. 
These are made in accordance with the patents of Andrews 
and Cameron, Kelvin Engineering Works, Kirkintilloch, 
near Glasgow. 

When coils of tube are used for heating water, it is usual 
to admit steam at the top end of the coil and drain the water 
of condensation through a drain valve at the bottom. The 
steam can only pass through the coil at the rate at which 
it is condensed, and if the drain valve is not open suffi- 
ciently to let all the water away, then it must accumulate 
in the coils until the heating surface is reduced to such an 
extent that the amount of condensation is equal to the 
amount of water drained off; or again, if the drain valve 
is too much open, then steam must be passing without 
serving its purpose. Owing to the accumulation of scale on 
evaporator coils, it is essential to provide considerably more 
heating surface than is necessary when the coils are clean, so 
that the production may be maintained when the surface is 
coated with salt. Therefore, with ordinary coils, the normal 
condition of working is to open the drain very little when the | 
apparatus is clean at starting, and to increase the opening as | 
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1—THE ANDREWS AND CAMERON SEA-WATER_EVAPORATOR 


avoiding the disadvantage of dead water lying therein under 
any conditions of working. It will be obvious that when 
the whole of the heating surface is effective, the absorption 
of heat by the surrounding water must be more uniform 














Fig. 2—THE EVAPORATOR WITH DOOR OPEN 


than when the upper portion of the heating surface only is 
effective; consequently, the circulation of the water is 
increased and ebullition becomes less violent at the surface. 
Given the same quality and density of salt water to evapo- 
rate, the principa] cause of frothing or priming is violent 
local ebullition at the water surface; and if the greatest 
transmission of heat takes place at that point, as it gene- 
rally does with an ordinary coil, priming is more likely to 


— 


occur than when the heat is 
over the whole heating surface. 

By reference to the sectional elevation of the evaporator— 
Fig. 1—it will be seen that the copper coils are secured 
flanged joints to a centre stand-pipe, the coils being alike a 
interchangeable, An injector is provided at the top of ‘the 
stand-pipe, discharging through the stand-pipe to the inlet 
end of the coils. The steam then passes up through the coilg 
and that which is condensed, or part of it, goes down the 
drain pipe, while the remaining steam and water are demas 
into the circuit again by the suction of the injector, Here 
then we have a liquid with the mobility of a gas—the ideal 
combination for the rapid transmission of heat. This rapid 


more uniformly transmitteg 
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Fig. 3—THE EVAPORATOR WITH COILS REMOVED 


circulation has the additional effect of securing the heating 
surface, keeping it free from deposits, and rendering it more 
efficient. The flexibility of the coils enables the salt scale to 
be easily cracked off by blowing out and admitting cold water. 
A trip from Bombay to Hull, occupying thirty-two days, has 
been made with one of these evaporators in daily use, with- 
out opening the door, and the coils, even after such a severe 
trial, did not require cleaning. The coil standard is hinged 
at the bottom so that the coils may be turned out for con- 
venience of cleaning, examination or repair at any time, 
see Figs. 2 and 3. If any coil becomes defective a spare coil 
can be easily fitted, or if any one is not at hand, the flanges 
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Fig. 4—FEED-WATER HEATER 
can be blanked off and the evaporator used until a new coil 
is obtained. 

Feed-water heaters are made on the same principle, as 
illustrated by Fig. 4, from which it will be seen that the 
centre stand-pipe and coils are secured to the bottom cover, 
so that the coils may be taken out for cleaning or repair, as 
in the caseof an evaporator. The action is, of course, the same 
as that already described for the evaporator, although both 
steam inlet and drain are most conveniently situated at the 
bottom. In some cases the coils are completely filled with 
water into which the steam discharges through the ejector, 
thus. heating the water by direct contact, and setting it in 
circulation through the coils at the same time. At each 
circuit as it passes through the injector, the water recemwes a 
fresh supply of water from the incoming steam, and water 
being a better conductor of heat than steam, the rate of heat 





transmission per unit of surface is materially increased. 
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THE FRANCO-BRITISH EXHIBITION. 
No. XII.* 
Ir has already been mentioned in a previous article 


house gas engine. The gas plant, which we illustrate in 
Fig. 64, is of 2000 horse-power capacity. It consists of 


whilst the engine is in operation. All valves are posi- 


‘two Mond producers, having an internal diameter of 7ft., | adjustable screws, so that any play or wear can be taken 


one patented mechanical washer, a gas cooling tower, 
two centrifugal cleaners, two scrubbers, and a governor. 


| up on these valves whilst the engine is in operation. 
On Stand No. 602 George K. Harrison and Company, | 
The fuel to be gasified is delivered by means of an | Limited, are exhibiting an extensive display of fire-clay | 

















Fig. 64—MOND ~ GAS” PLANT 


elevator into the bunker above each producer, which in 
turn delivers the fuel into a cast iron charging hopper at 
the top of the producer. The fuel on entering the pro- 
ducer from the charging hopper goes into a cylindrical 
bell, which has for its chief object the maintaining of a 
constant level of fuel. The gas producer consists of two 
cylindrical steel shells, one within the other, the inner 
shell being lined with firebrick, the annular space between 
them forming an air jacket in which the air and steam- 
blast is superheated on its way to the space beneath the 
grate, which consists of specially designed fire-bars set 
radially in the form of an inverted cone. The producer 
is one of the water luted types with lutes all round, and 
it is so constructed that the ashes may be removed at all 
times without interruption of the operation of the pro- 
ducer. In other words, the producer is continuous in 
operation. The air-blast is derived from a blower of the 
Roots type. 

The gas leaving the producer passes into a rectangular 
steel washer, in which it is brought into intimate contact 
with water sprayed up into the form of rain by quickly 
revolving dashers or paddles. By this means the gas is 
here freed from dust, and partially from tar, and at the 
same time it is considerably cooled. On leaving the 
washer the gas enters at the bottom of a gas-cooling 
tower packed with short earthenware tubes, which effec- 
tually distribute over the whole area of the tower the 
water which is supplied at the top. The gas passes up- 
wards, and on its way comes into intimate contact with 
the water trickling down. In this tower the gas is con- 
siderably cooled, and a large amount of tar is removed. 
The gas then passes into a pair of specially designed 
centrifugal cleaners into which a small amount of water 
is introduced. Herein the gas is still further cooled down 
and freed from tar, and when it leaves this apparatus only 
contains a small trace of tarry matter, which is removed 
as the gas is passed through the scrubbers. These are 
rectangular steel boxes fitted with a number of trays, on 
which are placed simple wood planings or shavings and 
sawdust. The gas then passes in a thoroughly clean 
state to the gas engine in the Machinery Hall. 

One‘of the chief advantages claimed for this type of 
plant is, as is well known, that a very cheap fuel can be used, 
whereas in other types of plant it is necessary either to 
use anthracite or a special grade of nut fuel. These 
plants are also claimed to be very simple to operate, and 
they are so designed and constructed that a minimum 
amount of labour is required for their operation, the gas 
production being automatically controlled to give only the 
amount required by the gas engine, even under variable 
load, thus preventing all waste of gas. The stand-by 
losses are also said to be small. After remaining idle for 
a fortnight or more, we are informed the producer may 
be brought into proper working condition in about 
twenty minutes, and after ordinary night stoppages itis only 
necessary to turn in the blast for about five minutes 
previous to the gas being actually required by the engine. 

The engine, which is supplied with gas from this pro- 
ducer, is shown in Fig. 65. This engine, which is by the 
Westinghouse Company, is capable of developing 750 
horse-power, and, as stated in our first article, it drives a 
continuous current dyname-working in parallel with the 
dyfiamo driven by the Parsons’ steam turbine. The 
eylinders, in pairs, are placed over the cranks, by which 
arrangement the makers claim that they can give the 
most even turning moment of any gas engine on the 
market, No cooling water is used for the pistons, valves, 





* No. XI. appeared July 3ist, 


goods, including gas retorts of horizontal and segmental 
design, glass house tank blocks, hexagonal bricks for 
Cowper stoves, blast furnace lining blocks, boiler seating 
blocks, and flue covers, &c. The material from which 
these goods are made is obtained, we are told, from the 
finest seam of old mine fire-clay in the world, which is at 
Stourbridge, and of which the firm owns many hundreds 
of acres. A collection of fossils, &c., taken from their 
mines from time to time is worthy of inspection. Several 


Forced lubrica- | 





| or other moving parts, and in this way danger of break- | made of rubber and canvas. We were told that there is 
| age from freezing, which has been found to be a source | 
| of trouble in some cases, is avoided. 
| tion is used throughout, the oil pumps being in duplicate, 
that a large Mond gas plant has been erected by the | and these can be examined and the oil sieves changed | 
Power Gas Corporation for supplying gas to the Westing- | } 
| tively operated by means of straight push rods, actuated 
| directly from the camshaft. These are also arranged with | 


a conveyor of a similar type at presentin use at a York- 
shire colliery which has been working for sixteen years. 
| Rubber rolls for dyeing machinery, drying felts for paper 
| mills, and cotton felt for the cylinders of calico printing 
| machinery are also exhibited. The latest product of the 
| firm appears to be pneumatic tires for motor vehicles. 
They are of novel design, the tread being troughed out in 
the centre and non-skidding treads being formed at either 
side of the trough. We were informed that these tires 
have had an extensive trial and have proved to be quite 
satisfactory. We certainly liked their design and the 
material from which they had been made, but unfortu- 
nately we did not see a cross section of the tire, so were 
| unable to form a proper opinion with regard to its lasting 
| properties. 








THE TYNE IMPROVEMENT COMMISSION. 


IN our summary for the month of May we recorded the 
decision of the Select Committee of the House of Commons 
concerning the Tyne Improvement Bill promoted by the 
Tyne Commirsioners. It will be remembered that the 

| Committee approved the preamble of the Bill empowering the 
Commissioners to dredge the river to a greater depth than 
22ft., which was the limit imposed by their Act of 1861. The 
Committee, however, in view of the alleged damage to the 
river frontages at.Tynemouth, Shields, and elsewhere by 
reason of the increased ‘‘range’’ due to the greater depth 
| of water between the pier at Tynemouth and in the river 
above, inserted a clause in the Bill imposing on the 
Commissioners the obligation to carry out such works as 
might be found necessary to protect the riverside properties 
| from damage caused by the increased dredging. On the 26th 
| June, when the Bill came up for third reading in the House 
of Commons, Mr. N. J. Craig, the member for Tynemouth, 
contended on behalf of the Corporation of that town that the 
special clause in the Bill did not afford the desired protection 
of the interests of North Shields, as it provided no machinery 
for enabling the Corporation to invoke the protection it 
purported to afford. He moved as an amendment that the 
following words be inserted in the Bill: ‘‘In the event of 
any disagreement, the question of the necessity for and 
character of any protective works shall be determined by a 
person to be appointed by the Board of Trade on the applica- 
cation of the Commissioners, or of the Corporation of 
Tynemouth and South Shields, or either of them.’” After 
some discussion, in the course of which the Attorney-General 
supported the amendment, the President of the Board of 
Trade (Mr. Churchill) stated that in his opinion it would be 
undesirable for the Board of Trade to plunge into disputes for 
the settlement of which ample provision existed in the 
ordinary law and before the courts, and he did not think the 
Department could undertake the duty which the amendment 
sought to place upon it. The fourth clause of the Bill seemed 
to afford less protection than the Committee intended, or the 
Commissioners desired, and, if theamendment before the House 
were withdrawn or rejected, he would propose alterations in 
the words of the clause which would make it a real protection 
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Fig. 65--750 HORSE-POWER 


models are also shown of retorts and glass-house pots. 
Samples of the firm’s silica firebricks constitute other 
exhibits. In addition there is an interesting series of 
photographs showing the miners at work in the firm’s 
collieries. 

In the Camel Hall there is a very representative collec- 
tion of all classes of rubber specialities exhibited by F. 
Reddaway and Co., Limited, of Pendleton, near Man. 
chester. There are some particularly interesting samples 
of flexible tubing made to stand pressures up to 7$ tons. 
Taere is also a model of a coal conveyor, the belt being 





WESTINGHOUSE GAS ENGINE 


to the Corporations concerned, and would impose upon the 
Tyne Commissioners a real obligation to prevent, as far 
as was practicable, injury being done to the parties 
affected. 

The amendment having been withdrawn, and Mr. 
Churchill’s amendment accepted, the Bill was read a third 
time. 

On July 15th the Court of Appeal, consisting of the Master 
of the Rolls, Farwell, L.J., and Kennedy, L.J., delivered 
judgment on the appeal of the Tyne Commissioners from a 
decision of Mr. Justice Warrington’s in the case of the 
Corporation of Tynemouth v. the Tyne Improvement 
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Commissioners, which was heard in February and March 
last. The action had been brought by the Corporation to 
restrain the Commissioners from dredging the bed of the 
river below Tynemouth toa greater depth than was authorised 
by their Act of 1861, namely, 22ft. below L.W.O.S.T. 
The plaintiffs are the owners of certain quays on the river 
Tyne or Tynemouth, which were erected between 1867 and 
1898, principally for the accommodation of fishing traffic. 
The licence of the Commissioners, which was granted in each 
case, empowering the Corporation to build their quays and 
wharves, provides inter alia ‘‘ that no claim shall be made by 
the Corporation of Tynemouth against the Commissioners 
for any damage to the said work by any of the Commissioners’ 
operations for the improvement of the river... .’’ The 
plaintiffs alleged that the deepening of the river and harbour 
to 30ft. below L.W.OS.T., commenced in 1905 and 
continued afterwards, primarily with the object of getting 
the Mauretania out to sea, had caused increased “‘ range ’’ or 
swell in the river and had damaged their quays, rendering 
them less suitable for fishing boats to lie alongside. They 
urged that the deepening was unlawful—that is to say, not 
within the statutory powers of the Commissioners. 

The defendants, while admitting the deepening of the river, 
urged that they were entitled to do so, that the plaintiffs were 
not inconvenienced or damaged in consequence, and that the 
terms of their licences precluded the Corporation from suing 
for damage. 

Mr. Justice Warrington held that the Act of 1861 did not 
authorise the defendants to dredge to 30ft., and that the 
contract contained in the licences referred only to authorised 
operations. 
during the last two or three years it had become dangerous 
for ships to lie at plaintiffs’ quays by reason of the augmented 
“‘range ’’ caused by the increased depth in the channel. He 
accordingly held that the plaintifis were entitled to an 
injunction and an inquiry as to damages. The injunction 
was, however, suspended till the end of the present session of 
Parliament, to allow an opportunity of seeking statutory 
sanction for the increased depth. The Master of the Rolls, in 
delivering judgment on the appeal, said that he agreed with 
the judgment of the Court below, and dismissed the appeal ; 
the Lords Justices also delivered judgment to the same effect. 

The combined result of the appeal, and the further statutory 
powers which have been obtained by the Commissioners, is 
that, although their unauthorised dredging, carried out since 
1905, is now legalised, they are liable to damages due to the 
increased depth in the harbour and river, and the amount of 
compensation will be determined by a judicial inquiry. 








LAUNCHES AND TRIAL TRIPS. 


LUTETIAN, oil steamer ; built by Sir James Laing and Sons ; to 
the order of Messrs. Laneand Macandrew, of 26, Great St. Helens, 
London, E.C.; dimensions, 365ft. by 51ft 6in. by 29ft. 6in.; to 
carry 6050 tons; engines, triple-expansion, 26in., 43in., 70in. by 
ift. stroke ; constructed by James Dickenson and Sons ; launch, 
July 15th. 

Sm WALTER Scort, steel screw steamer; built by the Blyth 
Shipbuilding and Dry Docks Company ; to the order of Messrs. 
John O. Scott and Co., of Newcastle-on-Tyne ; dimensions, 255ft. 
by 36ft 9in. beam ; engines, triple-expansion, constructed by the 
North-Eastern Marine Engineering Company ; launch, July 15th. 

J. A McKer, steel screw steamer ; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of the Western 
Steamship Company, of Ontario, Canada; dimensions, 250ft. by 
43ft. beam; to carry 3240 tons; engines, triple-expansion ; 
constructed by the North-Eastern Marine Engineering Company ; 
launch, July 16th. 

ORraTiIos Couppas, steel screw steamer ; built by Craig, Taylor 
and Co., Limited; to the order of Mr. Nicolas Couppa, of 
Marseilles ; dimensions, 356ft. by 47ft. by 23ft. 7}in.; engines, 
triple-expansion, 23}in., 39in., 64in. by 42in. stroke, pressure 
180 lb.; constructed by Blair and Co., Limited ; launch, July 2\st. 

JERVAULX ABBEY, steel screw steamer; built by W. Gray and 
Co., Limited ; to the order of the Hull and Netherlands Steamship 
Company, Limited ; dimensions, 765ft. by 33ft. Sin. by 16ft. 3in. ; 
engines, triple-expansion, — 403in., 67in. by 42in. stroke ; 
constructed by the Central Marine Engine Company ; trial trip, 
Jaly 22nd. 

GROVEHILL, steel screw steamer ; built by Irvine’s Shipbuilding 
and Dry Docks Company, Limited; to the order of the 
Rederiaktiebolaget, ‘‘Groveland” of Landskrona; dimensions, 
289ft. Gin. by 40ft. 2in. by 20ft 64in.; engines, triple-expansion, 
20}in., 33in., 54in. by 36in. stroke, pressure 180 lb.; constructed 
by McCall and Pollock ; trial trip, July 23rd. 

ROUMANIAN, steel screw tank steamer ; built by Sir W. G. Arm- 
strong, Whitworth and Co.; to the order of the Petroleum Steam- 
ship Company, Limited ; dimensions, 390ft. by 51ft. by 30ft. 2in.; 
to carry 7000 tons ; engines, triple-expansion, constructed by the 
Wallsend Slipway and Engineering Company; launch, July 
27th. 

CELLIA, steam fleeter; built by Earle’s Shipbuilding and 
Engineering Company ; to the order of Hellyer’s Steam Fishing 
Company, Hull ; dimensions, 111ft. 3in. by 22ft. 6in. by 12ft. 10in. ; 
launch, June 29th. ; 

FAMELIARIS, steel screw cargo steamer: built by W. Gray and 
Co., Limited ; to the order of Mr. Basilies M. B. Fameliaris, Syra ; 
dimensions, 342ft. by 47ft. 6in. by 25ft.; engines, triple-expansion, 
Z4in., 38in., 64in. by 42in. stroke; constructed by the builders ; 
trial trip, July 29th. 

CARPATHIAN, steel screw oil steamer ; built by Sir W. G. Arm- 
strong, Whitworth and Co., Limited ; to the qrder of Messrs. lane 
and Macandrew ; dimensions, 399ft. by 51ft. by 30ft. 2in.; tocarry 
7009 tons; engines, triple-expansion, 264in., 44in., 72in.; con- 
structed by the Wallsend Slipway and Engineering Company ; 
trial trip, July 30th. 

KONAKRY, cantilever framed steamer ; built by Sir Raylton 
Dixon ana Co., Limited ; to the order of Elder, Dempster and Co.; 
aimensions, 373ft. by 52ft. lin. by 28ft. 4in.; engines, triple- 
expansion, 26in., 42in., 70in. by 48in. stroke, pressure 180 1b.; con- 
structed by the North-Eastern Marine Engineering Company ; 
Jaunch, July 30th. 

FALK, steel screw steamer ; built by Messrs, W. Doosn and Co., 
Low-Walker-on-Tyne ; to the order of Mr. A. Monsen, Tonsburg, 
Norway ; dimensions, 280ft. by 40ft. by 20ft. 8in.; engines, triple- 
expansion, 20}in , 33in. and 54in. by 36in. stroke, pressure 180 lb. ; 
constructed by the North-Eastera Marine Engineering Company ; 
trial trip, recently. 

PURELIGHT, ste2] screw steamer ; built by the Grangemouth and 
Gi. enock Dockyard Company ; to the order of the Pure Oil Com- 
pany, of Hamburg ; dimensions, 370ft. by 51ft. by 29ft. 10in.; to 
ca ry 7009 tons ; engines, triple-expansion, 27in., 44in., 73in. by 
isin. stroke, pressure 180 lb.; constructed by J. D. Kincaid and 
Co., of Greenock ; trial trip, recently. 








On the evidence the learned judge held that | 





CATALOGUES. 


JAMES BALDWIN AND Co., Devonshire Brass Works, Keighley, 
Yorks.—This catalogue deals with the Betall renewable valve, for 
high-pressure and superheated steam service, also safety boiler 
mountings, pressure and water gauges, &c, 

RICHARD Paps, Limited, Albion House, New Oxford-street, 
W.C.—This is a little pamphlet dealing with the ‘ Fors” patent 
accumulator. This is a new type of accumulator for use in con- 
nection with motor car ignition, &c., for which a number of 
advantages is claimed. 

CARRICK AND Ritcuir, Edinburgh.—This is a catalogue dealing 
with turbines, pelton wheels, and other water motors It contains 
illustrations of many types of water turbines, and there is much 
reading matter which should prove of interest to engineers 
associated with water powér. 

LEEDS Force Company, Limited, Leeds.—This is a leaflet deal- 
ing with Lane’s patented pressed steel corrugated door for railway 
wagons, &c. It is claimed to be strong, rigid, light, and inexpen- 
sive. The door is fully described, and some illustrations showing 
the door in service are also given. 

Losnitz AND Co., Limited, Renfrew, Scotland.—This is a 
pamphlet on the removal of rock, dealing with the Lobnitz patent 
subaqueous rock-cutting plant. The catalogue contains many 
interesting illustrations, and a considerable amount of reading 
matter explaining the plant and the method of working it. 

THE British ALUMINIUM CoMPANY, Limited, 109, Queen Vic- 
toria-street, E C.—Two tasteful little booklets, have reached us 
from this company. One is entitled ‘Aluminium, its Present 
and Future Uses,” and the other ‘ Aluminium versws Copper for 
Electrical Conductors.” Both are interesting little publications. 

WRIGHT AND Woop, Limited, Century Works, Halifax.—List 
No. 24 received from this firm has reference to two and three- 
phase induction motors. The list gives the prices and particulars 
of a large number of motors, for various speeds, voltages, 
periodicities, &c. Both squirrel cage and slip ring motors are 
dealt with. 

D. G. SOMERVILLE AND Co., 72, Victoria-street, London, 8. W.- 
‘* What is being done in reinforced concrete and structural steel 
work ” is the title of a pamphlet to hand from this firm. It con- 
tains a collection of interesting illustrations showing buildings 
constructed on the system. Each illustration is also accompanied 
by a short description. 

PALATINE ENGINEERING COMPANY, Limited, 10, Blackstock 
street, Liverpool. A catalogue dealing with waterworks specialities 
has reached us from this firm. It deals with Lord Kelvin’s bulk 
meter, water-level indicators and recorders, direct or transmitted, 
electrical or mechanical ; also with sluice valves, surface boxes, 
the Palatine waste-detecting meter, the Kelvin trap, &c. 

STOTHERT AND Pitt, Limited, 53, Victoria-street, S.W.—Five 
catalogues bound together in a binder have been sent to us by this 
company. One deals with railway plant and hand cranes, another 
with steam crane*, the third with electric cranes, the fourth with 
the Smith concrete mixer, and the fifth with electric crane installa- 
tions. All the catalogues are well illustrated, and give full par- 
ticulars of the class of machinery to which they refer. 

COCHRAN AND Co, (Annan), Limited, Annan, Scotland.—This is 
a well-illustrated little booklet showing the special features and 
advantages of the Cochran patent vertical multitubular boiler. 
The method adopted for explaining the construction and advant- 
ages is somewhat novel;.on each page there is an illustration 
showing a model of one of these boilers being taken to pieces, and 
opposite each illustration there is a short explanatory note. 

APPLEBYS LIMITED, 58, Victoria-street, S.W.—We have received 
a pamphlet from this company dealing with pile-driving plant. 
It deals with direct-acting power pile drivers with steam monkey, 
power-winch pile drivers with non-disconnection of the monkey, 
power-winch pile drivers with disconnection of the monkey, and 
hand-winch pile drivers with disconnection of the monkey. Float- 
ing, electric, and other special pile drivers are also treated. 

BoULTON AND PAUL, Limited, Norwich.—The export section of 
this company’s catalogue dealing with portable and permanent 
wood and iron buildings has reached us. It contains many illus- 
trations and specifications of export buildings. A shipping speci- 
fication is also givea in each case. Buildings of many kinds are 
dealt with, and the prices are given in each case. At the end of 
the catalogue pumps and pumping machinery are dealt with. 





THE INSTITUTION OF CIVIL ENGINEERS : NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS.—Mr. A. Carr, jun., Percy Park House, 
‘Tynemouth, has taken over the secretarial duties, and all com- 
munications relating to the Association should be directed to him 
in future. 

INSTITUTE OF MARINE ENGINEERS.—The Denny Gold Medal, 
prov.ded for by the late Peter Denny, LL.D., and awarded each 
session for the best paper read before the Institute of Marine 
Engineers, has been awarded to Mr. Robert Elliott, B.Sc. (Member) 
of Greenock, whose paper on ‘‘ Repairs to Ships” has been 
adjudged the most meritorious of the papers read during session 
1907-1908. 

ConTrRActs. — The Tilbury Contracting and Dredging Company, 
Limited, has been successful in obtaining from the French 
Government the contract to dredge and deepen the river Loire, 
between St. Nazaire and Nantes. The to al quantity of spoil, 
including several islands, to be removed under the contract, is 
estimated at 6,0L0,000 cubic metres.—An order has been placed 
through Wallace and Co., of Glasgow, with Bow, McLachlan and 
Co., Limited, Paisley, for a steam water barge 90ft. long for 
foreign account. 

THE INsTITUTE OF MetaALs.—In our advertisement columns 
appears a notice that the Institute of Metals is in search of a 
secretary who will have charge of its:London office, and who will 
be responsible for editing the Journal of this body. It will be 
remembered that this is a new Association, having for its object 
the furtherance of the interests of those who are engaged in the 
manufacture or use of metals other than iron and steel, and that 
Sir William White has been elected the first President. The sub- 
scription is to be £2 2s. a year, and members who join before the 
close of 1908 will pay no entrance fee. The Council are anxious 
to increase the membership list to 500 by the time the first meet- 
ing is held, which will be in November of this year. 

COURSES OF INSTRUCTION FOR NAVAL OFFICERS. - The Secre- 
tary of the Admiralty announces that courses of instruction for 
naval officers will be held as follows: —Signals, Portsmouth: Flag 
officers, captains, and commanders, 7th and 26th September; 
lieutenants, 3rd October to 24th October; Royal Naval Reserve 
officers, 24th October to 7th November. War Course, Portsmouth: 
Flag officers, captains, and commanders, 29th September, 1908, to 
22nd January, 1909. Navigation, Portsmouth: Captains and 
commanders, 5th October to 20th October. Physical Training, 
Tortsmouth: Short course for lieutenants, 24th Octoher to 21st 
December. Gunnery and Torpedo: (1) Courses in gunnery and 
torpedo for senior officers will be held simultaneously at Ports- 
mouth on the 28th September. Officers may be appointed for 
either gunnery or torpedo, but not for both. (2) Gunnery courses 
for emergency officers will be held at Portsmouth and Devonport 
on 21st September, followed by torpedo courses commencing on 
19th October. (3) A short course in gunnery, torpedo, &c., for 
officers of the Royal Naval Volunteer Reserve will commence at 
Portsmouth on 10th October, 





THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Holiday Influences, 

Howrpay influences have prevailed throughout this week 
and seem likely to do so for some little time longer. Many of the 
works are still closed, the state of trade not being such as to 
render an early resumption of operations necessary. <A few 
foreign orders have come in during the interval, and these will he 
dealt with soon. 


Pig Iron Quiec. 

Pig iron is in only slow demand. Quotations are under. 
stood to rule about as follow, although there has not been sufficient 
business as yet to properly test them:—Staffordshire cinder 
forge, 45s.; part-mine, 47s. to 49s.; all-mine, 80s. to 85s.; cold 
blast, 110s. A limited output is being made of Northamptons, 
which are quoted 43s 6d. to 46s.; and of Derbyshires at 45s. (id, 
to 47s. 


Manufactured Iron Slow. 

Manufactured iron as a rule is slow, although a few mer- 
chant or: ers for bars and sheets have come in during the interval, 
and the Australian market for galvanised iron is somewhat more 
encouraging than recently. Marked bars are quoted £8; un- 
marked, £6 2s. 6d. to £6 7s. 6d.; sheets—singles-£7 55. to 
£7 7s. 6d.; doubles, £7 7s. 6d. to £7 103.; and trebles, £8 to 
£8 2s. 6d. For galvanised corrugated sheets f.o.b. Liverpool 
£12 10s. is asked. Rivet iron is quiet at £6 15s. to £7, and the 
same may be said of slit nail rods at £7 10s, A little more 
movement than recently is observable in gas strip at £6 10s. to 
£6 12s, 6d. 

Steel Dull. 

A medium demand is experienced for steel, both struc- 
tural and semi-finished. Bessemer sheet bars are quoted £4 10s.; 
Siemens, £4 12s. 6d.; steel boiler plates, £6 15s.; joists, £5 15s. to 
£6 5s.; girder plates, £6 2s, 6d.; and angles, £5 16s. 3d. 


The Engineering Trades. 

Some branches of the engineering trades are fairly well 
off for work, but others are quiet. The railway carriage and 
wagon builders have Indian and South American orders under 
execution, il and gas engine builders have been well occupied 
for some time past. Tractor builders will shortly prepare for the 
Government military trials, which are to be held in the spring. 
Hydraulic engineers are fairly well engaged, and some compara 
tively new special designs of pumps of the centrifugal class are 
going very well, and are keeping the makers busy. Electric: 
engineers are quiet. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Wednesday. 
After the Holidays. 

THERE was a small, not to say meagre, attendance on the 
Manchester Iron Change on Tuesday, after the holidays. The 
actual business passing was on a very limited scale, and quite 
unsatisfactory to makers and merchants alike. 


Pig Iron. 

In some respects there was a shade better inquiry for pig 
iron, stimulated doubtless by the lower prices which are prevalent. 
Almost every class of iron was lower, including hematite, but 
owing to heavy shipments of Middlesbrough there was an advance 
in this brand of about 6d. per ton. Warrants also showed up 
slightly better. Probably the limiting of production by the 
blowing out of furnaces will have the desired effect of maintaining 
present prices, which, however, with dear fuel, are .at present un- 
remunerative. Indeed, some agents complained that they had a 
loss of some shillings on every ton produced. On the other hand, 
where most up-to-date methods are employed in production, there 
is very little loss, and some slight profit to note. Scotch iron was 
in slightly better request at about 6d. per ton lower than the pre- 
ceding week. Forged iron showed no change. 


Finished Iron and Steel. 

There was only a moderate business passing in this 
department. There do not appear to he 7 large offerings of 
foreign billets on spot, and there has been little change in prices 
of late. Steel plates are very dull. - 


Copper, &c. 

Raw copper was reported firmer, and this reacted to some 
extent on the manufactured article, local holders of which ask full 
rates. There was a comparatively good turnover, and at the 
close there was an upward tendency for all manufactured stuff. 
Sheet lead remained firm, but unchanged. Tin: English ingots 
were rather lower. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 51s. 6d.; Stafford- 
shire, 51s.; Derbyshire, 51s, 6d.; Middlesbrough, open brands, 
59s. 4d. to 59s. 7d. Scotch: Gartsherrie, 59s. 9d. to 60s.; Glen- 
garnock, 58s. 6d. to 58s. 9d.; Eglinton, 57s. 6d. ; Dalmellington, 
57s., delivered Manchester. West Coast hematite, 57s.; East 
Coast ditto, 56s. 6d., both f.o.t. Delivered Heysham: Gart- 
sherrie, 57s. 9d. to 58s.; Glengarnock, 56s. 6d to 56s. 9d.; Eglin- 
ton, 55s, 6d.; Dalmellington, 55s. Delivered Preston: Gartsherrie, 
583s. 9d. to 59s.; Glengarnock, 57s. 6d. to 57s. 9d.; Eglinton, 
56s. 6d.; Dalmellington, 56s. Finished iron: Bars, £6 10s.; 
hoops, £7 2s, 6d.; sheets, £7 15s. to £8. Steel: Bars, £6 5s.; 
Lancashire hoops, £7 5s.; Staffordsh.-« ditto, £6 17s. 6d. to £7 ; 
sheets, £7 17s. 6d.; boiler plates, .° 7s. 6d.; plates for tank, 
girder, and bridge work, £6 5s, to £6 7s, 6d.; English billets, 
£4 10s, to £4 12s, 6d.; foreign ditto, £4 to £4 2s. 6d. Copper: 
Sheets, £73; tough ingots, £62 10s. to £63 ; best selected, £65 to 
£63 10s. per ton; copper tubes, 9}d.; brass tubes, 7}d.; con- 
denser, 8}d.; rolled brass, 64d.; brass wire, 64d.; brass turning 
rods, 6$d.; yellow metal, 64d. perlb. Sheet lead, £16 per ton. 
English tin ingots, £138 per ton. 


Lancashire Coal Trade. 

Attendance on the Coal Exchange was about on a par with 
that of other trades, There is a weakening in house coal, and 
although there is no change by Lancashire colliery owners, yet, 
locally, Yorkshire coal is being sold at 1d. per ewt. lower, as com- 
pared with that of last week. Steam coal remains steady, but on 
shipping account there is great difficulty in arranging freights, and 
many boats are laid up in consequence. Generally speaking, 
bunkering coal, screened, was 11s. per ton, while unscreened was 
about 10s. per ton f.o.b. the Ship Canal. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

This being a holiday week less business than usual seems 
to be changing hands. The market is quieter than ever, but there 
is a belief that the downward trend of the market has been 
checked, and that before long an improved demand will set in, not 
only on home, but on foreign, cclonial, and continental account. 
It is anticipated that the improvement will start when new orders 
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for warships are placed for home and foreign Governments, which 
is likely soon to be the fact This will bring about a demand for 
iron and steel, and it is anticipated that a better home trade will 
encourage a better shipping trade. At the moment, however, the 
orders in the hands of makers are not of much consequence. 
They represent small requirements for immediate consumption. 
Large orders for forward delivery are the e .ception to the rule at 
present, and they dana will not be heard of until the market 
improves. Prices show no change. Mixed Bessemer numbers are 
at 59s. net f.o.b. nominal, and the business actually being done is 
at a lower figure than this. Warrant iron is not being sold at 
present, and sellers are quoting 57s, 6d., and would probably sell 
at a lower figure if buyers presented themselves. The cost of 
raw material of all sorts is less than it was, but still smelters 
complain of their inability to make a profit. Stocks of warrant 
iron have stood at 5500 tons for three months past, which shows 
that ao trade has been done, the business at the moment being 
confined to makers. The output remains greatly restricted. Iron 
ore is weak, and the transactions few and of a small aggregate 
weight; 10s. is still the quotation per ton for good ordinary 
sorts net at mines. Although several of the firms in this 
district are owners of foreign iron mines, very little foreign ore is 
being imported at present. 


Steel. 

There is less vitality in the steel trade than has been 
known for many years past, and much of the trade being done at 
present is finding its way into the hands of continental pro- 
ducers, who get cheaper labour than can be secured in this country. 
There are but few orders for rails in the market at present, 
while the demand for shipbuilding classes of material is almost 
nil, the plate mills at Barrow, as also the rail mills, being idle and 
likely to remain so until a more active market is experienced. 
Merchant steel is very little inquired for at present, and nothing is 
being done in heavy steel castings. 


Shipbuilding and Engineering. 

The demand for new shipbuilding tonnage is very weak, 
and the competition for the few orders in the market makes it 
next to impossible to get business which will make a profit. It is 
thought probable that the first improvement in trade will arise 
from the placing of warship orders either for the home or foreign 
Governments, or both, but it is not likely much new business will 
come to hand for the mercantile marine until shipping is better 
ana more profitably employed than at present. Engineers are 
short of work, and boilermakers and iron and brass founders are 
doing very little. 


Shipping and Coal. 

The shipments of iron and steel from West Coast ports 
last week amounted to 7790 tons—iron 3510 tons and steel 3280 
tons, as against 13,939 tons for the corresponding period of last year, 
a decrease of 7149 tons. For the year to date the shipments aggre- 
gate at 296,257 tons, as against 538,828 tons in the corresponding 
period of last year, a decrease of 242,571 tons. The trade being 
done in coal and coke is less than it has been, although prices are 
easier al] round, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
General. 

REMARKABLY fine weather has caused, along with de 
pressed trade, the Bank Holiday stoppage to be more extended 
than usual, A few departments resumed work on the 4th inst, 
but in the majority of instances work was not recommenced until 
later in the week. The proposal to have holiday made general 
during the first week in August does not appear to be acceptable 
all round, owing to much of the production being wanted imme- 
diately. This applies particularly to engineering specialities. 
Each of the works has, therefore, made arrangements for their 
own holidays. In the lighter staple trades the condition of busi- 
ness has enabled further ‘‘play” to be pretty general. As 
regards the coalfield, the time taken has been two days, except, 
of course, where orders are not plentiful, and three days have 
been indulged in, 


House Coal Cheaper. 

Several of the collieries in the Barnsley district, in order 
to induce business, are lowering prices of house coal 1s. per tun. 
Trade with London and the South is moderately well maintained, 
more especially in secondary sorts, which are also going freely to 
the Eastern Counties as well as to certain West Yorkshire and 
Lancashire districts. The output, as was anticipated last week, 
has been largely affected by the various ‘‘ feasts,” which will con- 
tinue to restrict production during the month. ' Best house coal 
is quoted at 10s. 6d. to 11s. per ton, secondary sorts remaining at 
from 9s. 9d. to 10s. per ton. The latter classes of household fuel 
are rather firmer than best qualities, as generally happens when 
the higher grades fetch more money than under normal circum- 
stances, 


Steam Coal. 


At the end of last week, in anticipation of more shipment, 
collieries in many cases worked right up tothe last day. Thereis, 
consequently, a little accumulation on the lines, in view of the 
holiday week and shipment coming forward. Steam coal, if any- 
thing, is not quite so firm. Coal for shipment makes from 10s, to 
10s. 6d. per ton. The coalowners in the North are pretty well 
‘old, and are able to maintain prices. This, of course, has its 
effect here, and coalowners are not disposed to make any con- 
cessions with regard to contract rates, which continue as given 
last week. Business with Hull and Grimsby is maintained up to 
recent level for exportation, but the weight of gas coal being sent 
to Hull is much less than at the corresponding period of last year, 
— to the metropolitan gas contracts having beén placed in the 
North. 


Coke Weaker. 


Coking fuel continues in steady demand. Prices for 
slack are unchanged at from 4s. 6d. to 5s. per ton. The output, 
however, is in excess of reyuirements, although production is 
restricted hy “the quiet condition cf industrial and shipment 
business, Rates vary somewhat, owing to the lessened trade with 
certain districts, and the supplies of Derbyshire and Notts. slack 
and smudge in the market. Coke isa shade weaker, the make 
being more than is readily absorbed, and the holiday season 
operating adversely. Best washed coke is quoted at 11s. per ton, 
a reduction of 6d. per ton on previous quotations ; unwashed 
remains at 10s. 3d. to 10s. 9d. per ton. 


Hematite Irons. 


No improvement can be noted in the local demand, and 
other conditions continue as before. West Coast hematites are 
from 68s, to 70s, per ton; East Coast, 63s. to 65s. per ton ; both 
net, delivered in Sheffield or Rotherham. 


Lincolnshire and Derbyshire Ir ns Reduced. 


2 The Lincolnshire Ironmasters’ Association, at their meet- 
ing last Friday, again reduced their official quotations, which now 
stand as follows :—Lincolnshire No. 3 foundry, 49s. per ton ; No. 4 
foundry, 48s. per ton; No. 4 forge, 47s. per ton ; No. 5 forge, 
mottled and white, 47s. per ton; basic, 48s. per ton. These 
figures, compared with those given last week, show a decrease of 
ls. per ton on Nos, 3 and 4 foundry and No. 4 forge, of 3s. per 
ton on No, 5 forge, mottled and white, and of 2s. per ton on basic. 





Derbyshire foundry and forge have also been reduced Is. per ton, 
the current quotations now being :—No. 3 foundry, 49s. per ton ; 
No. 4 forge, 48s. per ton. The rates, both for Lincolnshire and 
Derbyshire, are net, delivered in Sheffield or Rotherham. It re- 
mains to be seen whether these reductions in Lincolnshire and 
Derbyshire pig iron will induce much more business. 


Bars, Sheets, and Billets. 
No change in prices. Bar iron, £6 10s. per ton ; sheets, 
£8 to £8 10s. per ton; Bessemer billets, £7 per ton ; Siemens 
ditto, £7 10s. per ton. 


Sheffield Sewage Works. 

On the 31st ult. members of the Corporation of Sheffield 
and others visited Wincobank to iaspect the progress of the new 
sewage works under construction there. The existing works were 
completed in 1886, and their cost, including site, was £45,000. In 
1900 parliamentary powers were obtained to acquire about a 
hundred acres of land adjoining the works, which has been done at 
a cost of £40,000. In 1905 the Local Government Board approved 
the proposed scheme of extension. The whole of the works at present 
arranged for are estimated to cost about £300,000. It is proposed 
to treat the sewage first by settlement in tanks and subsequently 
in contact beds, also to make provision for the treatment 
of storm-water in specially constructed filters. An important 
feature is that the working of the present lime precipitation pro- 
cess can be continued until the completion of the new works, and 
the present tanks and plant when re-modelled will be used for 
the purposes of the bacteriological system. The complete exten- 
sion scheme provides for dealing with a maximum of 64,000,000 
gallons per day - 32,000,000 gallons on the full contact beds, and 
32,000,600 gallons on the storm beds. Exclusive of land and 
second contact beds, the estimated cost is £270,369. The area of 
land, including the present works, will be about 204 acres. The 
total area of land available for the extension will be about 
127 acres. The daily flow of sewage provided for is 12 million 
gallons, and allowing 25 gallons per head per day, this covers a 
population of 480,000, the present population. 


Yorkshire Miners’ Association and Miners’ Wages. 

At a meeting of the Council of the Yorkshire Miners* 
Association held at Barnsley, on the 31st ult., it was resolved : 
“That on account of the prosperous condition of the coal trade, 
and considering the enormous profits made out of coal by 
coalowners, &c., and the greater cost of living imposed on our 
workmen, we urge upon the Miners’ Federation of Great Britain 
to press forward the question of increasing the standard and 
minimum rate upon which percentage shall be calculated, by 
placing the present percentages upon the 1888 rates, and making 
this the standard and minimum for the future, in this way 
si uplifying the wages question throughout the Federation.” 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Engineers’ Strike. 

For more than a month pist scarcely anything has been 
done by either employers or employed to bring about a settlement 
of the strike which has been in progress among the engineers in 
the shipyards of the North-East of England for close upon half a 
year ; but it is evident that some move will be made very shortly 
among the men themselves to end the dispute. Until now the 
regulation of the matter has been in the hands of the local con- 
m‘ttee, who will not be satisfied with anything less than the 
employers withdrawing their claim for a reduction, which now is a 
very unlikely course for them to take. It is probable that there 
will be a ballot of the whole of the members of the Amalgamated 
Society of Engineers on a proposal that the question of a settle- 
ment be referred to the Executive Council, and that they be 
requested to make the best terms possible. A number of the local 
branches suggested this course several weeks ago, as many of the 
men are tired of their enforced idleness, and the time is at hand 
when the strike pay will be on a smaller scale. The executive will 
be the more ready to act seeing that a number of the branches 
in the districts unaffected by the dispute are getting restive, because 
of the drain on their pockets every week to meet the levies for the 
support of those who are on strike in this district. The strain 
on them in this respect has become very onerous, and the majority of 
the men probably in this district, but certainly ouside, are very 
anxious to find a way out of the deadlock. The executive cannot 
act unless it receives a mandate from the majority of the men 
affected. An appeal to the executive, however, involves a point 
affecting the future government of the society, for it interferes 
with the question of district autonomy. If the strike is not 
settled soon it is likely that there will be no work for the men 
to go back to when they do agree that the strike shall terminate. 


Cleveland Pig Iron. 


lt cannot be seid that much business has been done this 
week, but nevertheless the prices of Cleveland iron have 
been advanced. The rise is looked upon with no small amount 
of surprise—no one expected it, but rather looked for a 
continuation of the downward movement, seeing how unsatis- 
factory the position and prospects of trade really are, and 
how much dearer Cleveland iron already was than pig iron 
supplied by the Lincolnshire and Northamptonshire ironmasters. 
The advance is due entirely to speculative operations - some of 
the second-hands who have warrants to deliver shortly find them- 
selves short, and are thus compelled to purchase. Knowing this, 
the holders of warrants proceed to “‘squeeze” them, and put up 
the prices against them, No one seems to believe in the per- 
marency of the rise, but traders expect that directly the require- 
ments of the speculators are satisfied prices will fall again ; there- 
fore no one is buying now who can put off. On Thur-day last 
week 49s, lld. cash was all that could be got for Cleveland 
warrants, but on Wednesday this week 51s, 2d. was offered by the 
| buyers, the sellers asking 5ls. 4d., a rise of 1s. 3d. as regards 
buyers, and one which is not justified by the actual state of trade. 
| The advance will make it more difficult for Cleveland makers to 
compete with other districts, for while they have raised their rates 
prices in other districts have remained stationary. No. 3 Cleve- 
land G.M.B. pig iron has gone up to 5ls. 3d. per ton for early 
f.o.b. delivery, and No. 1 to 53s, 6d., and these qualities being 
rather scarce, no one is pressing sales, The lower qualities are 
cheap compared with the higher, as the furnaces have lately pro- 
duced too little of the latter and too much of the lower qualities, 
more than the usual proportion of the latter being turned out. 
On Wednesday 49s. 3d. was quoted for No. 4 foundry, 48s, for 
No. 4 forge, and 47s. 9d. for mottled and white. 





Hematite Pig Iron. 

The demand for East Coast hematite pig iron has become 
slacker than ever, and the downward movement in prices has not, 
after all, ceased, notwithstanding the reduced production. A fur- 
ther drop in quotations has to be reported this week, and mixed 
numbers can now be bought somewhat readily at 55s. 6d., a rate 
which can hardly cover the cost of production, so that the iron- 
masters, whose furnaces are on hematite iron, are again on extra 
bad times. They should be realising 60s to 61s. per ton for mixed 
numbers, but all they can realise is 55s. 6d., as stated above, which 
is only 4s. 6d. above the price of No. 3 Cleveland iron, whe: eas the 
difference should be fully 10s., and last year was as much as 25s. 
Trade in the hematite branch is very unsatisfactory, and the tone 
of the market is despondent, which is not surprising when the con- 
dition and prospects of the stzel industry are taken into account. 
Some good sales of Kast Coast hematite iron have lately been made 








to ltaly. Rubio ore is at 14s. 9d. per ton c.i.f. Middlesbrough, but 
consumers hesitate about giving so much, as they expect to get 
cheaper ore ; indeed, they must have it, when they have to accept 
such poor prices for the pig iron. The quotations for coke are 
moving in their favou~, and medium qualities can readily be got 
at 15s. 6d. per ton delivered at Middlesbrough furnaces. 


Cleveland Iron Stock. 

The stock of Cleveland pig iron in Connal’s public store 
showed an increase in July, that being the first time since 
February, 1906, when the stock has not been reduced. The 
quantity held at July 3lst was 52,318 tons, increase for month 
3968 tons. The stock reported on July Ist last was 47,949 tons, 
the smallest quantity ever recorded since 1900. Of the stock held 
at the close of July 50,818 tons were of No. 3 quality, and 1500 
tons of No. 4 forge. 


Pig Iron Shipments. 

For July the exports of pig iron from the Cleveland dis- 
trict proved to be less unsatisfactory than had been looked for— 
they: reached 120,965 tons, that being only 1} percent. less than in 
June this year. But upon July last year there was a decline of 
35,960 tons, or 23 per cent.; and upon July, 1906, one of 12,813 
tons; or 10 per cent. But both 1906 and 1907 were phenomenal 
years, periods which the present generation of ironmasters may 
never experience again. It may be stated that last month’s 
export was in excess of: the average deliveries of the current 
year, which have amounted to 118,000 tons, and as com- 

ared with the average for July in the last ten years— 
103,523 tons—{fast month’s figures showed an increase of 16,542 
tons,,or 16 per cent. The comparatively poor shipments last 
month were due to the great falling off in the deliveries to 
Germany, the United States, and Scotland. Germany last month 
received but 25,903 tons of pig iron from the Cleveland district, 
but in July last year the quantity was 62,747 tons—the largest 
tonnage ever reported in any one month. The decrease has been 
due not to bad trade alone, but was partly brought about by 
physical circumstances—the water in the rivers in Germany got 
too low to allow of the iron being sent cheaply from the German 
rts into the interior, and ironis still at the works on this side 
which should have been delivered last month. To the United 
States and Canada only 4600 tons of pig iron went from this dis- 
trict last month, against 10,113 tons in July, 1907, and 48,516 tons 
in June, 1907. There were larger deliveries to Italy and France — 
in fact, the 27,217 tons sent to Italy last month was the best ship- 
ment on record from Cleveland. Only 21,015 tons of pig iron went 
from this district to Scotland, whereas over 50,000 tons have been 
forwarded in some months. Cleveland iron has been too high in 
price, compared with Lincolnshire and Northamptonshire, ana the 
Scotch founders have taken more of the latter. Theseven months’ 
e<ports of pig iron from the Cleveland district reached 825,359 tons, 
but in the corresponding period of last year they were 1,082,524 
tons, and in 1906 over 829,000 tons; to Germany, 209,954 tons 
have been sent ; to Scotland, 227,245 tons ; to Italy, 101,944 tons ; 
and to France, 67,871 tons, the deliveries to France and Italy being 
by far the best on record. 


Manufactured Iron and Steel. 


In no branch of the manufactured iron and steel industries, 
except that of rail making, is even a fair business being done; some 
works are altogether closed, and raost of the others are running 
short time. Some traders believe that business has not been so 
bad for the last half century as it is at present. Yet prices are 
maintained ; the sellers will not reduce them, and seem to ignore 
the action taken by producers in other districts. Quotations can- 
not well be advanced in the face of such bad trade, and manufac- 
turers had rather work their mills shcrt time than put quotations 
down. Heavy steel rails continue in tolerably good demand at 
£5 15s. net f.o.b., and the works producing them are kept in full 
operation. Steel ship plates are quoted at £6 ; steel boiler plates 
at £7 ; iron ship plates at £6 5s. ; steel ship angles, £5 12s. 6d.; 
iron ship angles, £6 15s.; packing iron and steel, £5 10s.; steel 
hoops, £6 17s. 6d.; steel strip, £6 12s. 6d. ; steel bars, £6 7s. 6d.; 
common iron bars, £6 15s.; steel sheets, singles, £7 15s., all less 
24 per cent. f.o.t. Galvanised and corrugated sheets are at 
£12 10s., 24 gauge, in bundles, f.o.b., less 4 per cent. for export, 
or 24 per cent. for home delivery. 


Coal and Coke. 

The coal trade is in a satisfactory ccndition, especially 
the steam and gas coal branches, just the opposite to what has to 
be reported of nearly all the industries consuming the coal. ‘lhere 
is a strong demand on export account, and it is improving— 
indeed, it is now nearly as active as it was in the early spring. 
For best steam coal 15s. must now be paid, with 12s for seconds. 
Best gas coals are at 11s. 6d., and seconds at 10s. 3d., all f.o.b. 
Coking coal realises 10s. 6d., and bunkers 10s. The coke trade 
has not improved to the same extent—indeed, it may be reported 
quiet, there being a lessened demand on home account which is 
not counterbalanced by an equal increase on export account. 
Foundry coke is at 17s. per ton f.o.b., and medium at 15s. 6d. 
delivered at the Middlesbrough furnaces, and it is readily forth- 
coming at that. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General Condition of Trade. 

BustNess has again been interrupted to some extent by 
holidays, but so far as manufacturing industry is concerned no 
time really seems to have been lost, as the amount of fresh work 
coming forward is remarkably limited. The poor state of the 
general trade of Scotland, compared with the same time last year, 
is sharply illustrated by the decrease in the revenue earned by 
the principal railways in the last six months. So far little can 
be predicted as to the trade outlook, except that there is a grow- 
ing conviction that the worst has probably been reached as 
regards trade depression, and any change is not unlikely to be in 
the direction of improvement. 


The Warrant Market. 

There has been comparatively little business in pig iron 
warrants in Glasgow market since last report. The market was 
closed from Friday to Tuesday, owing to the Bank Holiday. 
Transactions have occurred in Cleveland warrants at 50s. to 
hls. 3d. cash and 49s. 7d. to 50s. 3d. for delivery in one month. 
There has been little or nothing doing in other classes of iron. 


Scotch Makers’ Iron. 
The output of Scotch iron is at present about 7000 tons 

per week less than at this time last year. There are 69 furnaces 
in blast, compared with 90 twelve months ago. Of the 21 that 
have gone out of use in the meantime, no fewer than 15 are being 
rebuilt, and will come into operation again with greater capacity 
as soon as they are ready. If the state of trade should not justify 
an increase of production, some old furnaces will be put out as the 
new ones are lighted. The demand for pig iron has slightly 
improved within the last few days. Prices are in several cases 
6d. per ton lower, although the tone, on the whole, is steady. 
Monkland, No. 1, is quoted at Glasgow 57s.; No. 3, 54s.; 
Carnbroe, No. 1, 58s.; No. 3, o5s.; Clyde, No. 1, 60s. 6d.; 
No. 3, 55s. 6d.; Gartsherrie, No. 1, 6ls.; No. 3, 56s.; Calder, 
No. 1, 61s. 6d.; No. 3, 56s. 6d.; Summerlee, No. 1, 62s.; No. 3, 
57s.; Langloan, No. 1, 65s.; No. 3, 60s.; Coltness, No. 1, 88s.; 
No 3, 61s.; Glengarnock, at Ardrossan, No. 1, 6ls.; N 
Eglinton, at Ardrossan or Troon, No. 1, 57s.; No, ¢ 
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mellington, at Ayr, No. 1, 59s.; No. 3, 54s.; Shotts, at Leith, 
No. 1, 62s. ; No. 3, 57s.; Carron, at Grangemouth, No. 1, 66s.; 
No. 3, 58s. per ton. There has been a moderate inquiry for 
Seotch hematite, which is quoted by merchants 56s. 6d. per ton 
for delivery at the West of Scotland steel works. 


Pig Iron Exports and Imports. 

The shipments of pig iron from Scottish ports were con- 
siderably larger than in the preceding week. They amounted to 
7234 tons, which shows an increase of 3389 tons over last week, 
and is 805 tons better than in the corresponding week of last year. 
The total shipments since the beginning of the year to date are 
178,100 tons, which is 64,374 tons less than in the correspending 
period of 1907. The arrivals at Grangemouth of pig iron from the 
Cleveland district amounted to 8489 tons, eempared with 11,122 
tons in the corresponding week of last year, showing a decrease of 
2633 tons. The total imports since Ist January are 262,728 tons, 
being 37,780 tons less than during the same time last year. 


Difficulty with Ironstone Miners. 

The wages of ironstone miners have been reduced in 
some places 6d. per day, bringing their earnings down to about 
5s. 14d., and the reduction has occasioned a great deal of dis- 
satisfaction, a section of the men threatening to come out on 
strike. The work of the ironstone miner, as is well known, is 
particularly hard—much more so than that of the coal miner—and 
the ironstone mivers are also placed at the disadvantage of having 
no Conciliation Board for the adjustment of labour and wages 
disputes. Some of the leaders of the miners have suggested that 
a rupture might be prevented by the establishment of such a board 
to which all future important differences between employers and 
workmen should be referred. It is hoped that this proposal may 
be carried through and the strike averted. 


Wages in the Iron Trade. 

The accountant to the Board of Conciliation between the 
owners of blast furnaces in Scotland and the furnacemen reports 
that the prices obtained for pig iron warrants in Glasgow market 
during the months of May, June, and July, do not, under the 
sliding scale, admit of any change being made in furnacemen’s 
wages. With regard to the wages of the men employed under the 
Scottish Manufactured Iron Trade Conciliation and Arbitration 
Board, the accountant, having examined the books of the em- 
ployers for May and June, certifies the average price realised for 
finished iron at the works was £6 2s. 5.21d. per ton, which means 
that the workmen will have to submit to a reduction of 5 percent. 
on their wages during August and September, 


Finished Iron and Steel. 

Duri: g the interval that has elapsed since the manufac- 
tured iron and steel works were closed down for the annual trade 
holidays, the respective markets have continued very depressed. 
The interval of three weeks’ idleness has furnished only a small 
accumulation of orders with which to resume operations. It has 
accordingly been impossible this week to find anything like full 
employment for the furnaces and mills, and it is not unlikely that 
short time may be the rule for some time to come. There have 
been considerable inquiries for iron and steel material for export, 
but the prices generally offered do not show a profit to the manu- 
facturer. Business is qniet in the home department of the trade. 


Clyde Shipbuilding and Engineering. 

These branches present little or no improvement. The 
contracts recently received are not at all equal to the tonnage that 
has been leaving the yards. Only a few firms have anything like 
adequate employment for their workmen, and great numbers of 
men are idle. On a large proportion of the vessels launched 
during July there is a good deal of work to be done in fitting, 
furnishing, and placing machinery, so that the workmen required 
for these purposes are better circumstanced than platers and 
riveters, quite a number of whom have recently been thrown 
out of employment. 


The Coal Trade. 

There is a marked degree of vitality in the shipping 
department of the coal trade. The shipments in the past week 
from Scottish ports showed a very good recovery upon holiday 
returns, and in a numter of the harbours there 1s quite a satis- 
factory amount of tonnage being loaded. The prices of shipping 
coal are steady. ‘t Glasgow Harbour steam coal is quoted 
10s. 3d. to 10s. 6d., and household and splint coal 10s. 3d. to 
10s. 9d. per ton. The quotations at Leith are, for best screened 
steam coal, 10s. to 10s. 6d.; second quality, 9s. to 9s. 6d.; washed 
trebles, 8s. 9d.; doubles, 8s. 6d.; and singles, 7s. 6d. per ton. 
Small coal for manufacturing purposes, being extra plentiful at 
the moment, is somewhat easier in price. There is a fair demand 
for hcusehold coal for home use, and prices of this quality are 
steady, varying from 17s. 6d. to 19s. 6d. ton in the large towns, 
and 13s. 6d. to 15s. 6d. in the colliery districts, delivered to 
consumers. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Welsh Coal Trade. 

THE action of the Conciliation Committee when they met 
on Saturday was quickly shown, and as soon as it was made clear 
that the course taken by the men in coming out on strike, to the 
number of 6000, was with disregard to the resolutions of the Joint 
Committee, steps were taken to revert to ‘‘law and order,” and 
arrangements were entered into for returning to work on Thurs- 
day. For a day or two some excitement has been caused, and con- 
siderable loss in one way or other, but the whole affair has 
demonstrated the usefulness of the Conciliation Board, which, 
under judicious government, can restrain ill-advised measures. 
Very probably some of the men“had causes for complaint, put 
these will be inquired into, and measures, I have no doubt, taken 
to make these spasmodic strikes impossi-le. The coal trade has 
been under holiday conditions al] the week. Most of the collieries 
are well sold, prices ful y maintained, and it may be taken as cer- 
tain that those who have held off from concluding business until 
after the holidays in order to get concessions will find their mis- 
take. Outputs promise to be considerably lessened, and the 
tendency for a few weeks is that prices wiil stiffen. 


Latest Cardiff Prices. 

When business was resumed on Tuesday the offices were 
only opened for a few hours, and little business wasdone _ Prices 
quoted are the same as when the holiday began. They may all be 
regarded as nominal. Best large steam, 16s. 6d. to 17s. ; best 
seconds, 15s. 3d. to 15s. 9d.; ordinary seconds, 14s. to 14s. 9d.: 
best drys, 15s. 6d. to 15s. 9d.; ordinary drys, 13s. 3d. to 13s. 9d.; 
best washed nuts, 12s. 6d. to 13s; seconds, Ils. 6d. to 12s.; 
peas, 11s, 3d. to 11s, 9d.; seconds, 10s. to 11s.; very best smalls, 
Ys, 6d. to 10s.; best ordinaries, 8s, to 9s.; inferior sorts, 6s. 6d. 
to 7s. 6d.; very best Monmouthshire black vein, 14s, 9d. to 15s. 3d.; 
ordinary Western Valleys, 14s. to 14s. 6d.; best Eastern Valleys, 
12s. 6d. to 13s. 3d.; seconds, 1ls. 9d. to 12s. 3d.; bituminous 
eval: best households, 17s. 6d. to 18s, 6d.; best ordinaries, 15s 
to 16s.; No. 3 Rhondda, 18s. to 18s. 6d.; brush, 13s, 9d. to 
14s. 3d.; smalls, 10s, to 10s, 6d.; No, 2 Rhondda, 11s. to 11s. 3d.; 
through, 10s, to 10s. 6d.; smalls, 7s. 9d. to 8s. 6d. Patent fuel, 
15s, 6d. tol6s. Coke, furnace, 16s. to 17s.; foundry, 17s. 6d. to 
19s. 6d.; special foundry, 24s. to 25s.; pitwood, 20s. 6d. to 21s, 


Anthracite. 
As at Cardiff and Newport, the little business done was 





finished by Monday, and the fact of collieries being closed made 
things still more stagnant. The following nominal prices may be 
taken :—Best anthracite, 24s, 6d. to 25s. net; second malting, 
22s. to 23s. net. Big vein, large, 19s. 6d. to 20s. 6d., less 24 ; red 
vein, large, 11s. 6d. to 12s., less 24. Machine-made coals : Cobbles, 
21s. to 21s. 6d. net; Paris nuts, 23s, to 23s. 6d. net ; French nuts, 
23s. to 23s. 6d. net; German nuts, 23s. to 24s. 6d. net; beans, 
20s. to 21s.; screened beans, 14s. 6d. to 15s, 6d. net; peas, 9s, 6d. 
to 10s. 6d. net ; rubbly culm, 5s. 6d. to 5s, 9d., less 24; ordinary 
duff, 3s. to 3s. 3d. Other coals at Swansea :—Best steam, 17s. to 
17s. 6d.; ordinary large, 13s. 6d. to 15s. ; through bunker, 10s. to 
10s. 6d.; small, according to quality, 8s. to 8s 6d. No. 3 Rhondda, 
19s. to 19s, 3d.; smalls, 11s. 3d. to lls. 6d., all less 24. Patent 
fuel, 14s. to 14s. 6d., less 24, all f.o.b. Swansea, cash thirty days. 
Iron and Steel. : 
The holidays and the unusually fine summer have 
placed the industries generally in a very secondary condition. 
tfforts are making to do indispensable work, and wait a short 
time until there is a return of old conditions. The great work 
at Dowlais has had something to do in keeping up an active 
state of things there, and last week a full week’s work was 
recorded, which came in opportunely, as during the present week 
little or nothing will be done at the steel works. In the Swansea 
district the pig iron and steel trades are not only slack, but they 
are reacting badly on the cual trade, and several collieries 
have suffered in consequence. One good cargo of rails from 
the Dowlais works was sent away this week eid Cardiff 
to» Kurachee, and some interest was aroused in iron circles 
by the news that 50,000 tons of rails are required for India. 
There is little movement on Change, and few of the Cardiff and 
Swansea offices show animation. It is understood that prices are 
nominal without signs of weakening, and steel rails and Bessemer 
and Siemens bars are expected to resume the quotations given last 
week. The last quotations issued at the Metal Exchange, Swansea, 
were as follows :—Hematite pig iron, mixed numbers, 57s. 6d.; 
Middlesbrough, 50s. 104d.; Scotch, 56s.; Welsh hematite, 58s. 6d. 
to 59s.; West Coast hematite, 58s. td. to 59s.; East Coast, 58s, to 
59s. No heavy rails quotations, estimated £5 15s.; Siemens steel 
bars, £4 7s. 6d.; Bessemer steel ba:s, £4 6s. 6d. to £4 7s. 6d 
Iron oreat Newport, Mon., and Cardiff: Bilbao, 13s 9d. to 14s, 3d.; 
second qualities, 13s. 6d. to 14s. 


Tin-plate. 

Authorities say that tin-plate is entering upon a mor® 
settled and compact industry. Men remember when ironmaster® 
supplied all the requirements of tin-plate manufacturers until stee 
supplanted iron. Sir W. T. Lewis, who with Edward Williams 
and Windsor Richards acquired Treforest, strove to meet require- 
ments, but not so successfully as they could wish ; then Morriston 
Works began to make their own bars, and others followed suit, 
and so it has gone on until tin-plate manufacturers have in many 
cases steel works of their own. Llanelly is well placed with the 
fine steel works thoroughly modernised by the Llanelly Steel 
Works. Grovesend is now stated to have acquired Garnant and 
other works. The Monmouthshire have Pontymister and 
Waterloo. Messrs. Baldwin are now to be allied with Beaufort 
Works, and are on the eve of adding mills at Gowerton. The 
Upper Forest and others are erecting sheet mills. After the 
holidays, which will take away 30,000 men—this shows 
how great the expansion of the trade has been—it may 
be expected that there will be fresh developments. The demand 
for tin-plates is well maintained. Last week the Swansea 
shipments totalled 95,802 boxes, the works sent in 98,589 boxes, 
and stocks now consist of 156,819 boxes, compared with 121,657 
the corresponding date last year. Of course, the trade has felt 
holiday influences, but a good tone exists, and the outlook is good. 
This week, for the first time, the whole of the works will be idle, 
and the result is expected to have a satisfactory influence in keep- 
ing production in fair limits. Metal Exchange quotations this 
week may afford some guide, but should be taken as nominal :— 
Ordinary plates: Bessemer primes, 12s. 44d. to 12s. 6d.; wasters, 
lls. 9d.; Siemens, the same ; ternes, 28 x 20, 22s. 3d. to 22s. 6d.; 
C.A. roofing sheets, £8 5s. to £8 10s.; big sheets for galvanising, 
£8 5s. to £8 10s.; finished black plates, £9 7s, 6d. to £9 10s.; gal- 
vanised sheets, 24 g., £12 10s.; block tin, per ton, £138 2s, 6d. 
eash, £139 7s. 6d. three months. Other quotations given were :— 
Covper, £6 0s. 5d. cash, £61 2s 6d. three months; lead, 
£17 17s. 6d.; spelter, £19 ; silver, 24,5,d. per oz. 


Coal fo> West Africa. 

Messrs. Elder, Dempster and Co. have secured the con- 
tract of the Baro Kand Railway, West Coast of Africa, for 
30,000 tons Welsh coal to be delivered before the end of Septem- 
ber. The new line, eighteen coast steamers, and other develop- 
ments may be expected to Jead to much new business. 


Great Coal Find. 

In the adjoining district, between Blackheath and Hales- 
owen, a fine seam of coal ten yards in thickness has been dis- 
covered. It is believed to extend 400 acres, is at a depth of 500 
yards, and will employ a large number of men. 


Record Cargo of Pitwocd. 

The scarcity of pitwood sent prices up for a time, but of 
late they have fallen into the old rut, and on Saturday were down 
to 20s. 6d. to2ls. Cargoes came in last week from Russia and 
Sweden, and a record cargo in a Glasgow steamer was composed 
of 1630 fathoms, or 396) loads, 


Swansea Moulders’ Strike. 

This continues, after four weeks’ endurance. The claim 
of the men is for an advance of 2s. a week, which is resisted. In 
a few cases an advance of 2s. had been made, and this employers 
seek to withdraw. Arbitration is advised. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
From Rheinland-Westphalia. 

THE condition generally is weak, and employment 
irregular, and, on the whole, insufficient. Depressing accounts 
are received from the various trades, the pig iron department being 
in a particularly unfavourable state, the uncertainty as regards the 
forming of a general German Pig Iron Convention causing further 
depression. Consumers have mostly covered their demand for the 
current quarter at the reduced prices, but these requirements have 
been so limited that stocks are rapidly increasing in spite of the 
reduced output. For inland consumption M. 80 to M. 82 p.t. is 
quoted for the 10-12 p.c. grade spiegeleisen ; M. 74 to M. 75 pt. 
for forge pig ; stegl iron, M. 72 p.t., free Siegen ; hematite foundry, 
M. 75; foundry, No 1, M. 72; No. 3, M. 69 p.t., free Westphalia ; 
Luxemburg forge pig, M 51 to M. 52 p.t.; basic, M. 50 to M. 53 
p.t.; Luxemburg foundry pig, No. 3, M. 53 to M. 54 p.t., free 
Luxemburg works. Hardly ever before has the scrap iron trade 
been so quiet asit isat present. Offers are far more numerous than 
inquiries, and an all-round decrease in prices took place lately. The 
request of the Steel Convention that customers ought to place their 
requirements for the third quarter till July 15th if they wanted to 

rofit by the reduction of M. 5 p.t has caused some inconvenience 
in the semi-finished steel trade. The Steel Convention felt com- 
pelled to put the request in order to enable the mills to continue 
operations, but many consumers have not deemed it prudent to be 
tied down for three months at a time when fresh work is so hard 
to obtain. The large steel works are only weakly occupied on 
semi-finished steel. Sales in June were 16,000t. less than in 
April, but it must be admitted that holidays and stock-taking have 
partly been the cause of this decrease. Inland quotations, witha 





reduction of M. 15 per ton for export, have been, up to July 15th, 
M. 82.50 p.t. for raw bars in basic, M.95 p.t. for billets, and 
M. 97.50 p.t. for plates. The market for bars shows an alarming 
weakness, Bars in basic may be obtained at M. 98 to M. 100, and, 
competing with South German mills, even M. 92 to M. 93 p.t. is 
said to have been taken. But even at the above enveptionsity low 
prices only the most urgent requirements are bought. There 
was a very slight improvement noticeable in the hoop 
trade after a reduction of M.5 p.t. had taken place, and 
the mills are at present tolerably well occupied. On foreign 
account little is done. The plate trade is lifeless as before ; next 
to no orders have been coming in, and quotations have been 
decreasing until no profit is left. With difficulty only can M. 110 
to M. 112 p.t. for tank plates in basic be realised, while Martin 
plates stand on M. 117 to M. 120 p.t., and boiler plates in basic 
vary between M. 120 to M. 125 p.t. Sheets are just a trifle less 
dull than before, and prices, though unremunerative, are firmer 
than before ; M. 120 to M. 122 p.t. is paid for thin sheets, and for 
medium sorts M. 120 p.t. is the lowest quotation. Thanks to some 
pretty extensive export orders, employment in the wire industry 
has been tolerably good. Iron wire rods, common quality, stand 
on M, 142.50 to M. 145 p.t. Wire nails have fallen on M. 140 p.t. 


Coal in Germany. 

In Silesia the coal market shows a firm tendency, demand 
being lively for nearly all sorts. Coke too has been in rising 
request. From the Ruhr coal district less favourable accounts are 
given, the consumption of the iron industry remaining limited, 
and the general depression has caused the State railways likewise 
to restrict their purchases, All through the present year the out- 
put in coke has been in no proportion to that of raw material, for 
while the latter has been reduced 306,232 t., or nearly 5 per cent., 
in the past six months, the production in coke during the same 
period has remained the same as during last year. In the first 
five months of this year 8.93 million tons coke have been pro- 
duced, against 8.82 million tons in the same period in 1907, and 
stocks, naturally, are strongly increasing. 


Austria-Hungary, 

Up to the present symptoms of a decreasing activity have 
not been noticeable in the iron industry of Austria-Hungary. 
A moderately good inquiry comes in for the principal articles of 
iron and steel ; only here and there a falling off in demand, and 
consequent weakness in prices, could be felt. Following the 
example of the Austrian dealers, who reduced their quotations for 
bars and for heavy plates 1 crown p.t. recently, the Budapest 
dealers have now also resolved on a reduction in their quotations ; 
the basis price of bars at present is 24 crowns p.q. after a reduction 
of 75 heller. Of the coal market nothing of interest can bo 
reported, demand generally remaining lively and prices tolerably 
stiff, 


France. 

A lifeless state is reported to prevail in many departments 
of the Paris iron market, while in other districts a moderately good 
trade has been done; only in the Nord transactions have been 
limited and unsatisfactory. French coalowners continue to doa 
steady trade, deliveries having been fairly large in most sorts of 
fuel. It is not unlikely that quotations in the Nord and Pas de 
Calais district may become easier now after the reduction of coal 
prices ir Belgium, 


The Belgian Iron Market. 

There is absolutely nothing of interest to be reported con- 
cerning the iron and steel industry, except that a further decrease 
in the condition of trade has been noticeable during the week. 
Only the construction shops can boast of being well occupied. 
For bars, plates, and sheets the reduced prices of previous weeks 
can but with difficulty be maintained. On the Belgian coal 
market a downward tendency can generally be observed. 








AMERICAN NOTES. 
(From our own Correspondent. ) 
New York, July 28th. 

SHIPBUILDERS and car builders have attracted some attention 
by ordering supplies of plates to be used in new construction works 
this fall. In a general way, the shipyards have been doing next 
to nothing. The car builders have Tosa practically idle, running 
some departments very irregularly. The best the larger car 
builders look for is the permission to go to work on orders that 
were placed last autumn and then suddenly held up. Many rail- 
road companies have gone so far as to let their fairly worn out cars 
accumulate on sidings instead of sending them to repair shops. 
The railway managers, representing over 100,000 miles, have been 
meeting frequently in conference with a view to putting up freight 
rates. Were this permitted or effected, it would reflect very soon 
on shop and mill work. As matters stand, managers feel they 
cannot afford new material, but with an increase of 10 per cent. in 
freights they would feel warranted in doing much work now 
delayed. Merchants and manufacturers protested this week 
in no Jess than a score of large shipping centres. The 
arousing of opposition started two weeks ago. The business 
interests object to the slightest addition to the delivery 
cost of products at this time. A general conference of railway 
managers takes place next week to reach a final decision. The 
manufacturers of and jobbers in builders’ hardware expect quite a 
demand from now on for material necessary in the finishing up of 
new construction that has been going on in a moderate way all 
season, 

At present there are 17,903 ovens in operation in the Connells- 
ville region, and 19,550 ovens idle. The Pennsylvania Railroad 
Company has been permitting its steel scrap to accumulate until 
now it has 40,000 tons on hand. Other Eastern roads have about 
20,000 tons. The tin-plate manufacturers are crowded to full 
capacity, and ship the output as fast as it is ready. Copper has 
somehow climbed to 134 cents for Lake under fair foreign ship- 
ments. Electrolytic commands 13. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE works of the Maudslay Motor Company (1907), Limited, at 
Coventry, were closed at noon, Saturday, ist August, and will not 
reopen till Monday, August 10th, until which time goods cannot be 
received or forwarded unless specially required. 

IN a paragraph in our last issue we stated that Mr. E. V. Porter 
had been appointed the London representatise for the firm of 
Weir, Walsh and Clark, Limited. We should have given the firm’s 
name as Walsh and Clark, Limited, of Guiseley, Leeds. 

Mr. H. BEevAN Swirt, having recently resigned his appointment 
as engineer to the Private Wire and Telephone Installation Com- 
pany, Limited, 78, Queen-street, Cheapside, informs us that he 
has started business with Mr. D. Baxter under the style of Bevan 
Swift and Baxter. 

MOUNTAIN AND Gipson, Limited, ask us to state that their 
Elton Fold Works, Bury, will be closed from Friday evening, 
August 7th, 5.30, until 7 a.m. on Monday, August 17th, 1908. No 
goods will be received or despatched between the above dates. 
Only a small staff will be in attendance to deal with very import- 
ant and urgent matters. 

Mr. HERMANN WEDEKIND, of 110, Fenchurch-street, E C., who 
has carried on business in his own name for the last forty-four 
years, informs us that he has now withdrawnin favour of his son, Mr. 
W. C. Wedekind, who will, for family reasons, continue the busi- 
ness as a private limited liability company under the style of 
Hermann Wedekind, Limited, with the assistance of Mr. F. J. 
Bold, whose connection, hitherto carried on under the style of 
F.‘J. Bold and Co., has been acquired by the new firm, 
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BRITISH PATENT SPECIFICATIONS. 





When an i tion is icated from abroad the name and address 
of the Communicator is printed in italics. f a Se 

When the abridgment is not illustrated the Specification is without 
rawings. 

ies of Specifications may be obtained at the Patent-office Sale Branch, 

Oputh y a NS ildings, Gansirptanc. London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance of 
the complete specification. f : =a 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-ofice of opposition to the grant of a Patent. 
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INTERNAL COMBUSTION ENGINES. 


6853. March 27th, 1908.—IMPROVEMENTS RELATING TO INTERNAL 
ComBUsTION ENGINES, by Walter Kenneth Meldrum, of 
Hazeldene, Park-avenue, Timperley, and Everard Home 
Morgan, of Guy’s Cliff, Friars Stile-road, Richmond. 

In order to make air-cooling in water-jacketed cylinders efficient, 
the inventors cause air to impinge upon the periphery of the 
cylinder in a direction substantially at right angles to a tangent 
thereto by surrounding the cylinder with a perforated jacket, 
with or without short pipes projecting through the perforations, 
with the object of bringing the air jet close up to the cylinder. 
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According to this invention, air cooling is successfully accom 

plished by causing air to be drawn by an air ejector worked by the 
exhaust of the engine, or to be drawn or forced by a fan through 
perforations in the end of a jacket around the cylinder, so that the 
air always moves in the same direction and impinges on the end of 
the cylinder. Preferably, the air is drawn into the jacket or 
jackets by an ejector operated by the exhaust of the engine in 
a known manner, but it may be drawn or forced through the jacket 
by a fan ; when it is forced through the jacket, the latter is sur- 
rounded by a second jacket into which air is delivered by the fan. 
The accompanying engravings illustrate the invention.—Ju/y 15th, 
1908. 


STEAM FITTINGS. 


13,244. June 7th, 1907.—IMpRovED PREssURE REGULATOR FOR 
Use IN STEAM-HEATING SysTEMS, by Henry Otto Klauser, of 
116, High Holborn, W.C., communicated by C. F. Scheer and 

Co , Armaturenfabrik and Metall giesserei, of Feuerbach, Stuttgart, 
(Ferman iy. 

In the hitherto known pressure regulators for use in steam- 
heating systems in which a valve for the main steam is opened by 
means of a piston valve when the pressure of the exhaust steam 
diminishes there is the disadvantage that the main steam holds 
back the exhaust steam. By the preseut invention it is claimed 
that this disadvantage is obviated. The main steam is guided by 
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a nozzle in the direction of the flow of the exhaust steam into the 
heating conductor, so that the main steam does not hold back the 
exhaust steain, but draws this latter with it. The exhaust steam 
entering in on the right in the direction of the arrow raises the 
valve piston, which can be adjusted by a screw according to the 
steam pressure. The main steam entering when the valve g is 


through the regulator by a nozzle. When the pressure of exhaust 
steam is diminished the piston valve sinks, and by means of the 
projections / and ¢ the lever is pressed down, whereby the nose of 
the lever presses the valve g up so that the main steam can enter. 
The quantity of steam coming in is regulated by the pressure of 
the exhaust steam. When a sufficient pressure has again been 
reached by the exhaust steam the valve piston rises and the lever 
arm sinks, thus closing the valve g and shutting off the main 
steam. Inorder that no eddying of the exhaust steam should take 
place the main steam is guided in the same direction as the 
exhaust steam.—/u/y 15th, 1908. 


FURNACES, 


5,532. July 5th, 1907.—IMPpROVEMENTS IN REGENERATIVE 
FurNACcES, by Nicolas Lébédejf und Boris Pomeranzoyf, both of 
Duworzowoya, 49, Oranienbaum, St. Petershu, g. 

The invention consists in arranging one down-draught furnace 
serving as a gas producer at each side of the working furnace 
between the latter and a regenerator in such manner that the 
burnt gases of the one furnace pass from the working chamber 
through the fuel of the other furnace and from there through the 
regenerator of the corresponding side. When changing the work- 
ing of the plant, the incoming air passes through the regenerator 
and from there through the pre-heated fuel of the corresponding 
furnace to the working chamber. In this way the fuel hearths are 
adapted to serve as excellent generators for water gas when fuel is 
employed therein in the presence of the constituent elements of 
water. ‘I'hese elements may be either contained in the fuel itself, 
or may be introduced from without, preferably in the form 
of steam through the generator. But in order that the 
economy may be realised the formation of water gas must be 
effected by utilising the heat of the burnt gases escaping from the 
furnace and the heat accumulated in the regenerators, and not at 
the expense of the heat produced by the fuel in the hearths. 
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When the fuel contains a snitable proportion of the elements of 
water the formation of water gas under the influence of the heat 
accumulated in the regenerators and introduced into the fuel 
hearths by the air passing through the hearths is self-effected. In 
the ongraving a is the hearth of the furnace, and 4 4 are the fuel 
hearths or combustion chambers. cc are the regenerators and dd 
flues whereby the regenerators may be put into communication 
with the chimney or with the air inlet passage [according to 
the position of the valve f. g is a steam-jet blower; / and / 
are dampers for regulating the air inlet and the chimney 
draught. The fuel is charged alternately into each fuel hearth 
through apertures m formed either in the walls or in the crown of 
the hearths or combustion chambers. In order to scorify the 
ashes the requisite quantity of flux is charged together with the 
fuel. The slag formed flows out from the hearths through the 
apertures 0 o.—July Lith, 1908. 


GAS PRODUCERS. 


3462. February 15th, 1908.-IMPROVEMENTS IN AND RELATING TO 
GAs Propucers, by George Leuis Morton, of Witham Bank, 
Four Oaks Common, Sutton Coldfield. 

In the case of bituminous fuel the invention is designed to pro- 
vide a producer in which practically complete conversion of the 
hydrocarbon gases into a fixed working gas is effected. The 
particular features are the provision of an equally distributed air 
supply throughout the body of the fuel and the employment of a 
radiating roof or wall sloped to the natural slope of the fuel, 
which with the air supply properly proportioned to the fuel at 
every point enables the necessary temperature for conversion to 
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be maintained. ‘The first opening is near the top of the producer, 
and it is here that combustion is originally commenced. Sufficient 
air is here supplied for effecting the distillation of fuel, and then 
further air supplies are arranged below this in the neighbourhood 
of the sloping roof for maintaining a temperature for conversion. 
The chamber or shaft of the produceris comparatively narrow and 
the sloping radiating portion is also narrow and projects out from 
the shaft increasing the dimensions of the same in the one direction 





open is given the same direction as the exhaust steam, and passes 


producer, and preferably to one side of the vertical cylindrical 
ey of the shaft, that the supplementary air inlets are arranged. 
t will be seen that this construction offers no facilities for the 
formation of a central core of black or dead fuel, which is con- 
stantly occurring with ordinary vertical cylindrical shafts in pro- 
ducers where the raw fuel falls down and on account of the 
capacity of the shaft and the amount of air available being limited 
—or suction plants—tbis fuel is largely missed by the air and 
gases taking the shortest course to the exit. The step at the 
bottom of the botte~t zone of this producer holds up the fuel in 
this zone and prevents it falling in a black state into the lower part 
of the producer, where, if it did get there, the gases given off from 
it could not have sufficient time in contact with the requisite 
heat during their passage to the outlet to be properly converted. — 
July 15th, 1908, 


TRAMWAYS. 


18,661. February 11th, 1908.—ImMPROVED BRAKE FOR TRAMCARS 
AND OTHER VEHICLES, by James Robert Gilfillan, 29, Arm- 
strong-road, Elswick, Newcastle-on-Tyne. 

The object of this invention is to provide means for the rapid 

stopping of tramcars and to give the driver more control over the 

vehicle than is now obtained by the present forms of brakes. The 
bottom illustration is a side view of one complete apparatus as 
attached to one side frame or member of a tramear. The top view 
illustrates side views and plans of double-acting wedges forming 
part of the invention. The arrangement of the device is clearly 
shown in the engraving. On the upper side of the slipper brake 
cover X is fitted a combined double-acting wedge A!; the lower 
half A? consisting of a centre web in one direction and two 
side webs in the opposite direction; the upper half A* is 
similar to the lower half, excepting that the webs are reversed, and 
that on the upper side of this half are formed two eyes for a pur- 
pose mentioned hereafter. The two diagonal arms B are 
connected together by a pair of suitable iron straps E, the bolts 

W and W!, however, extend across the underframe and to a similar 

apparatus on the other side of the car. Itis to those bolts that 

the chains and levers are attached which are controlled by the 
driver of the car, Attached to the respective eyes on the upper 
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half of the double-acting wedge A* is fitted diagonal con- 
necting-rods D which in turn are connected to respective tire 
brakes D! operating on the wheel of the car as shown. 
The action is as follows:—If a pull is exerted on bolt W, 
this will cause the diagonal arm B to move nearer to the 
vertical, and ultimately to come in contact with the tram rail, and 
in the xct of doing so, it pushes the slipper brake in the same 
direction—namely, from left to right. As this slipper brake is 
influenced vertically by the double-acting wedge A}, insomuch as 
to cause the upper part of the wedge to rise to its maximum 
height, when resistance is encountered, the continued pushing of 
the slipper brake by the arm B causes the slipper brake to be 
depressed on the rai's. In doing this the slipper brake will bring 
the double-acting wedge into action, the result being that A? is 
pressed downwards whilst A® is pressed upwards, the latter 
causing the diagonal connecting-rods D to influence the respective 
tire brakes D!.—Ju/y 15th, 1908. 


ELECTRICAL MEASURING INSTRUMENTS. 


6895. March 28th, 1908. - IMPROVEMENTS IN ELECTRICAL CURRENT 
METERS, hy Siemens and Halske Aktiengesellschaft, of Askanischer 
Platz, 3, Berlin, S.W. 

This invention refers to electro-magnetic current indicators of 
the type which consists of a tlat copper bar, that serves as the 
conductor for the current, and a disc of iron, of a suitable shape, 
which is fixed to a spindle placed at right angles to the conductor 
and provided with a pointer. The object of this invention is to 
obtain deflections of the pointer, which are nearly proportional to 
the currents to be measured. For this purpose the iron disc is so 
shaped, and the copper conductor is so cut away that by turning 
the spindle through definite angles the increase of that portion of 
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the iron dise which covers the conductor decreases approximately 
in accordance with a quadratic law. The instrument consists of a 
conductor, carrying the current to be measured, and fixed between 
the terminals, mounted on the base of the instrument. Fixed to 
the spindle /, which also carries a pointer, is the iron disc 
ro he bearings of the spindle are fixed close to the side of 
the conductor, and a known form of damping arrangement, such 
as a piston moving in a cylinder, may be fixed also to the spindle. 
The conductor is reduced in width as at f, whereby the lines of 
force are concentrated, thus increasing the sensitiveness of the 
instrument. The iron disc is shaped approximately as shown, and 
the conductor is milled or cut out in such a way relatively to the 
disc c that as the iron disc is attracted towards the conductor the 
increase in that portion of it which covers the conductor decreases 
approximately in accordance with a quadratic law, whereby the 
angle of deflection is nearly directly proportional to the current 
flowing in the conductor at the time, and therefore the scale of 
the instrument. can have approximately equally spaced divisions, — 





only—if only one sloping part is used. It is in this part of the 


July 15th, 1908. 
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ACCUMULATORS. 


15,830. July 10th, 1907.—IMpROvED MOULD FoR CastTING ELECTRIC 
ACCUMULATOR GRIDS, by William Fennell, of Clarkson-road, 
Wednesbury, Staffs, and William Pagden Perry, of No. 68, 
Dudley-road, Tipton, Staffs. 

This invention is to enable any number of plates to be cast in 

a two-part mould and all in one plane. The.mould in the in- 

vention is made of such shape that the casting when taken from 

the mould has the shape of an ordinary accumulator section in 
which the grid lugs had been twisted so as to bring the grids into 
one plane, the collector lug having been previously bent to enable 
the grids to clear each other when turned round, ¢.¢., the casting 
when taken from the mould is in one plane, the collector lug being 
curved, and the grids radiating from it. The casting is first 
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trimmed, after which the grids may, if desired, be pasted and 
formed up while they are still in one plane, thus greatly reducing 
the cost of handling, especially with small plates. In any case it 
is claimed to be better to paste the grids at this stage, while the 
drying and forming may be done later. After removal from the 
mould the grids are preferably pasted as previously stated. To 
bring the grid into the shape illustrated by on the right-hand 
side of the engraving the grid lugs are twisted to bring the edges 
of the grids into the same plane, the two lugs on the right-hand 
side being obv‘ously twisted to the reverse direction to those two 
on the left-hand side. The collector lug is cast in a curved con- 
dition, and to finish the grid the collector lug is straightened, 
thereby bringing all four grids into a parallel condition.—J/u/y 
10th, 1908. 


MISCELLANEOUS. 


26,416 —November 29th, 1907.—IMPROVEMENTS IN AND RELATING 
To FURNACES FOR HEATING AIR FOR DRYING FoUNDRY 
MOULDS AND FOR LIKE PURPOSES, by John Caygill, of Ridway, 
County of Elk, State of Pen nsylean ia. 

The invention relates to a drying furnace especially designed for 
drying out moulds, the object being to provide an inexpensive 
and economically operating type of furnace adapted for the effec- 
tive generation of a heated current of air designed to be conducted 
to the mould or moulds to dry their interior. A further object is 
to provide a furnace having heating elements which may be con- 
veniently removed when warped or injured. It will be under- 
stood that the air entering the cells through the pipes A will be 
heated hy the heat of the flame within the fire-bor, and will thence 
pass upward into the chamber, and from there into the discharge 
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pipe, while the products of combustion from the furnace will dis- 
charge through the outlet B into the discharge pipe. _ The heated 
air on its downward passage through the discharge pipe will 
operate as a force draught to induce and promote combustion of 
the fuel resting on the grate in the chamber C, and will be met by 
and commingle with the products of combustion exhausting 
through the outlet B, whereby the air will be heated to a higher 
degree of intensity. The resultant current of the drying fluid will 
thence flow through the lower end of the discharge pipe to the 
mould or moulds, and, owing to its high degree of temperature, 
will effect a rapid and efficient drying. —J/y 15t/, 1908. 


January 20th, 1908.—-I[MPpROVEMENTS IN AND RELATING .TO 
Switch MECHANISM F(R Ratiway Ports, Hugh Alexander 
Thomson, of Dunalasti:, Craigie, Perth, Scotland. 

This invention has reference to an improved ‘construction and 
arrangement and combination of the parts of switch mechanism, 
whereby the points and switches of railways may be smoothly 
operated. The invention consists of a metal casing in which a 
spiral cam or worm is mounted on a spindle. The cam engages 
through the medium of a conical roller with a pull and push bar 
which is fitted to slide ina groove formed in the casing. One end 
cf the bar is attached to the pull rod of the points. Two springs 
are inserted one at each end of the worm. The action of this 
mechanism is as follows :—On operating the lever handle to pro- 
duce sliding motion of the bar, the springs absorb the end thrust 
and tend to prevent breakage of the mechanism. When motion 
is given to the lever handle by a train passing trailing ways 
through the points the springs act as cushions and absorb the 
impact of the weight on the lever handle. The lubricating of the 
sy rings is performed in the usual manner by pouring a small quan- 
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motion of the cylinder laps the oil up its sloped ends on and along 
the spindle to the springs. From the description given it will be 
seen that the sole object of this invention is to cushion the end 
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thrust of the cylinder while the switch mechanism is in opera- 
tion. - Ju/y 15th, 1908. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-ofice Official Gazette. 


891,018. Power Merer, C. #. Vawter, jun., Blacksburg, Va.— 
Filed November 6th, 1907. 

This is for a torsion dynamometer. The invention consists in 
the combination with a revolving shaft of a dynamo electric 
machine adapted to have the effective magnetic flux through its 
armature varied, operative connection between the shaft and a 
part of the dynamo adapted to vary the effective magnetic flux 


[891,018] 




















a 





through the armature of the dynamo directly as the torque trans- 
mitted along the shaft varies, means to vary the speed of rotation 
of the rotating element of the dynamo directly as the angular 
velocity of the shaft varies, and a voltage operated measuring 
instrument connected in circuit with the armature terminals of the 
dynamo and calibrated to read in mechanical power. There are 
five long claims. 

891,026. Vacuum Pump, J. Zeitlin, Kensington, England,— Filed 

April 8th, 1905. 
The pump oscillates 4 cylindrical plug valve forming the axis. 


891,026] 











In order to get rid of clearance the piston is fitted with a coiled 

spring, so that it can be brought into absolute contact with the 

bottom of the pump cylinder. There are four claims. 

891,248. SMELTING FuRNACE, HF. A. A. 
Sweden.—Filed May 1st, 1906. 

The combination of a smelting furnace,-a closed chamber cori- 

taining particles of carbon, a second chamber containing electric 


Ludvika, 


Grinwall, 


[891,248] 


sss 
SSS 


*, 
SSS 


SS 


SSSNSs 


Sue 





SSSt 
ont 





os 


YL LLY ll, 4 
asisasa % 


Bay) SS 


heating elements and capable of being heated to a temperature of 
1000 deg. Cent. by an electric current, a passage connecting the 
heating chamber with the lower end of the said chamber contain- 
ing charcoal. a passage leading from the charcoal chamber above 


—— 


upper portion of the smelting furnac» into the other end of the 

heating chamber, and a pressure device in the latter passage for 

forcing some of the gase3 from the smelting furnace into the heat. 
ing chamber. There are two claims. 

891,032, Routine Mit, F. C. Biggert, Jun., Pittsburg, Pa, 
assignor to United Kugineering and Foundry Company, Pitts. 
ory Pa., a Corporation of Pennsylvania.—Filed June 17th, 

7. 
In a rolling mill, a vertically movable roll, a vertically movable 
table, a counterbalance, connections between the counterbalance 
and the table operating mechanism for actuating the counter. 


{ 
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balance in one direction, seid connection s including lost motion 
means, and connections between the counterbalance and the roll 
for lifting the roll. There are eight clain's. 


891,254. ExvecrricAL Water Heater, HW. M. Hill, St. Lous, 
Mo, assignor to Hill Klectrial Mens facturing Compony, 

St. Louis, Mo., a Corporation «f Misoui.—Filed July 29th, 
1907. 

In an electrical water heater, the combination with a shell or 
casing, of a cylindrical outer electrode arranged therein, a solid 
inner electrode arranged within the cylindrical electrode and 
providing a space for the passage of water thereLetween and said 
outer electrode, said shell or casing being provided at its upper 


{891,254} 
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end with a discharge opening for the heated water in axial align- 
ment with the inner electrode, and an insulation ring interposed 
between the outer electrode and the upper wall of the shell or 
casing to prevent the water from flowing over the upper edge of 
the outer electrode, and thus cause it to pass through the discharge 
opening. ‘There are seven claims. 


891,280. FRICTION T. W. Morgan, 
assiqnor to W, Waterloo, lowa. 
1907. 

A friction clutch, consisting, in combination, of a driven shaft, 

a friction disc, having a socketed hub detachably secured to the 

end of said shaft, the socketed hub being extended outwardly 

from the outer face of said disc, a band wheel having a socketed 


Waterloo, lowa, 
Filed May \1ti, 


CLUTCH, 
W. Marsh, 
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hu rotatably and slidably mounted on the outer extension of the 
sozketed hub of the said friction dise and having a friction surface 
adapted to be contacted with the friction surface of said friction 
disz, an axial screw having its head detachably secured within the 
socxet of said friction disc and projecting outwardly therefrom, 
and a thumb nut mounted to work on said screw and detachably 
engage the outer surface of said band wheel. There are two 
claims. 








At a recent meeting of the I’'rench Society of Civil 
Engineers, M. Jouve reported cn the opportunities for utilisirg 
ferro-silicon alloys in the chemical sndustries. Ferro-silicon, cr 
‘*metillure,” as he has called it, has the property of showing 
extraordinary resistance to acids, and this has led to the sugges- 
tion that vessels for the chemical industry be made of it. it may 
be that platinum may be replaced in the manufacture of sulphuric 
acid. A new outlet would be found for ferro-silicon, which is now 








tity of oil through a hole into the cylinder core. The circular 


the bottom into the smelting furnace, a passage leading from the 


exclusively used in steel manufacture, 
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Admitted to be the Best and Most Durable Metals for 
Pumps, Plungers, Piston Rings, Cylinders, Bushes, 


Worms and Worm Wheels, 
Motor Gearing, &c. 


All White 
Anti - friction 
Metals of best kinds. 

Sand and Chill Castings 
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THE PHOSPHOR BRONZE CO. 


LIMITED, 


87, SUMNER STREET, SOUTHWARK, LONDON, S.E. 











H. W. WARD & CO., Ld. 


Lionel Street, Birmingham. 
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TRAMWAY TRACKWORK. 
STONE & ORE CRUSHING JIACHINERY. 


STEEL CASTINGS AND FORGINGS. 


SOLE MAKERS of___. 


HADFIELD’S -="'ERA’ MANGANESE STEEL 


which is the supreme material for Tramway Trackwork, 
the Weariag Parts of Grushing and Grinding satinesy, 
Ee Etc. 
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The LILLESHALL COMPANY, Ltd., Royal London House, Finsbury Square, London, E.C. 


ICE-MAKING AND REFRIGERATION 


OVER 6600 MACHINES SOLD. 
AMMONIA, CARBONIC ACID, COLD AIR, for tse on land and on board ship. 


ae-s2 MEDAL at the Na al and Fisheries Exhibition, London, 19 
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PORT AND HARBOUR IMPROVEMENTS AT 
BOMBAY. 


Ly the columns of THe EnGInEER mention has already 
been made of the important dock extension works which 
the Trustees of the Port of Bombay have found it neces- 
sary to undertake in order to provide accommodation for 
the expanding sea-borne trade of that portion of Western 
India which has Bombay, a city of nearly one million 
inhabitants, as a commercial centre, and it is only 
necessary in this respect briefly to outline the salient 
features of this large undertaking, so that the import- 


ance of the Mazagon-Sewri reclamation, which is being | 


carried out in conjunction with the dock extension 
may be clearly understood. 

The dock extension works comprise the construc- 
tion of the new Alexandra Docks, which will furnish 
increased facilities to the large fleet of steamers 
trading at the Port of Bombay, while the new 
reclamation provides for the most convenient and expe- 
ditious handling of merchandise in transit between the 
termini of the two large railways, viz., the Great Indian 
Peninsula Railway and the Bombay, Baroda, and 
Central India Railway, and the sea-going steamers 
lying in the docks. The new Alexandra Dock, which 
may be seen on the plan below, are now under con- 
struction, and will probably be completed in a few years. 
The contractors for the dock masonry and excavation are 
the firm of Messrs. Price, Wills and Reeves, who, in 
process of carrying out their contract, have constructed 
in the harbour several dams to enable their work to be 
effected on dry land; they have at their disposal a large 


| Port Trustees; and the other trades have been accom- | Western India, together with certain local minor trades, 
| modated on a new reclamation of 26 acres extent near | the construction of timber ponds, and location of railway 
| Mazagon. The total estimated cost of the new Alexandra | stores yards, &c., which require considerable space, it is 
| Docks and the above-mentioned improvements and | necessary for the Port Trustees to reclaim land in contiguity 
| alterations connected therewith is estimated at Rs. 391 | with their own landed estate. The most convenient 
lakhs, or, say, £2,600,000 sterling. position is in and beyond the bay, shown on the plan, 
| Having alluded briefly to the important new dock | situated in the upper reaches of the harbour between 
| extension, it will be useful to explain here the reason | Sewri Fort and the Tank Bundar coal wharf. The total 
| why, at this stage of the development of the port, it is | area of the reclamation required for the purpose, and to 
necessary for the Trustees to embark on so large a project | provide for the other minor accommodation already 
as the new Sewri-Mazagon reclamation, in order that the | alluded to, is 622 acres. The cost of making this reclama- 
benefits of the increased dock area may be rendered | tion in the usual manner, with material brought by carts 
effective to the trade. In this respect it should be | or barges from across the harbour, would be financially 
remembered that the nature of the export trade for which | prohibitive to the carrying out of the scheme, and the 
| Bombay is the centre, consists chiefly in staple Indian | Trustees have arranged considerably to reduce the cost 
| products, such as cotton, grain, seeds, &c., brought down | of reclamation by utilising the vast deposits of mud and 
| to the seaboard for export ; the requirements of exporters | silt which form such a prominent characteristic of the 
| render it imperative that there should be a depét in upper harbour reaches and foreshore, and which are 
| Bombay where merchandise may be handled, garbled, | situated in close proximity to the confines or frontages of 
| mixed, sorted, bought or sold, or warehoused to suit | the new reclamation. 
| markets or freights, at the option of the merchant. A| The scheme involves the construction of powerful 
glance at the plan will show that on Port Trust property | suction dredgers, specially built for the purpose, to raise 
| there is to the west of the existing Prince’s and Victoria | the mud and silt at the bottom of the harbour, and to 
Docks a large area which is covered with Port Trust and | feed it by connecting pipes into reservoirs formed by 
| merchants’ godowns or warehouses in touch with the | mooram walls constructed for the purpose; there will be 
G.I.P. Railway goods yard to the north and the B.B. | provision for the surplus water to drain off, and the 





|and C.I. Railway goods yard on the south, where | deposit of dried mud or silt will thus form the substance 


merchandise, such as grain and seeds of different varieties, | of the reclamation, which in due course will receive a 
may be disposed of in the manner desired; this area is | surface covering of good mooram, thus forming a suitable 
only just sufficient for the Prince’s and Victoria Docks, | area for the storage of goods and the erection of sheds 


|and even now severe congestion is experienced during | and go-downs for trade purposes. The estimated cost is 


fleet of tugs and barges for bringing material from across | 


the barbour, and steam navvies for excavation purposes. 
It is interesting to note that Indian granite of excellent 
quality has been discovered at Hyderabad, and is being 
used in the dock masonry at a considerable saving of 
cost, though it is found necessary to bring from England 
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busy seasons, so that no accommodation in this locality | rather less than Rs. 5}, or, say, 7s. per square yard, which 
can be spared to the trade, which is yearly increasing, | is very considerably less than the cost of the reclamation 
and to provide for which the new dock is being con- | if carried out by the usual methods. In order to give 
structed. From the plan it will be seen that the new | some idea of the extent of the reclamation it may be 
dock has no such area available in its vicinity, as | mentioned that the total area of the island of Bombay is 
it is bounded on the west by St. George’s Hospital | 14,342 acres, and the total area of the reclamation for all 
and the G.I.P. Railway passenger terminus, with their | purposes is 622 acres, of which 554 acres is land to be 
large and costly buildings, and the B.B. and C.I. Rail- | actually recovered from the sea, the balance being low- 
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THE PORT OF BOMBAY, SHOWING THE EXTENSION WORKS 


dressed granite blocks for the most important parts of 
the masonry construction. The contractors have nearly 
completed the west wall of the dock, together with a good 
portion of the jetty. The east wall of the dock has also 
been begun, and good progress towards completion 
is anticipated. The dock has been conceived on 
lines sufficiently liberal to accommodate vessels of 
the largest size likely to trade at the Port of Bombay 
within the next thirty or forty years; the standard 
adopted is :—Length of vessel, 1000ft.; beam, 100ft. ; and 
draught, 36ft. This dock provides 49} acres of dock 
water area additional to the existing Prince’s and Victoria 
Docks, which together comprise an area of 54 acres, 
thus making altogether a total of 103} acres of dock 
water area at the disposal of Bombay trade. The new 
dock is to be completely equipped, as in the case of 
the existing Prince’s and Victoria Docks, with hydraulic 
cranes, railway sidings and sheds, and, in addition to these 
facilities, provision is made for mail steamers before 
entering the new Alexandra Dock to land passengers at 
the Mole, which will be in railway communication with 
all parts of India. In busy seasons great congestion of 
traffic is experienced in connection with the existing 
Prince’s and Victoria Docks wharf and shed accommo- 
dation, and the total space to be rendered available by 
the new dock will be increased from 72 to 202 acres, and 
the covered space for the storage of goods in the transit 
sheds from 24 to 85 acres. Furthermore, in addition to 
the existing Merewether dry dock, with a length of 525ft. 
and a depth on sill of 26ft. 6in., a large new dry dock 
will be provided 1000ft. long, with 100ft. entrance and 
38ft. 6in. depth on sill, so as to admit of the largest 
vessels afloat being dry-docked with convenience and 
safety. 

In such a large, populous, and thriving city as Bombay, 
with its extensive inland and sea-borne trade, confined 
as it is on a narrow peninsula, the Board are to be con- 
gratulated on the. foresight which prompted them to 
reserve an area at Mody Bay practically unencumbered 
as a situation for their new dock. The construction of 


the Alexandra Dock, which was commenced in 1904, 
involved the removal only of the bulk oil, firewood, and | on @ narrow peninsula, it might be thought that land for 
certain other minor trades which had grown up in the | the new railway depot could be found in the con- 1 F ; 
The bulk oil installations have already been | fines of the city or its environs, and the cost of a large Other expressions have the same meaning as in the Fac- 


locality. 


way yard. It is necessary, therefore, to look further | lying land which is to be raised for storage or other useful 
afield for suitable storage accommodation if this large purposes; it will thus be seen that the reclamation will 
and commodious dock is to be worked to its fullest | add very nearly 4 per cent. to the area of Bombay city. 
extent; furthermore, the existing cotton greens situated 
near Colaba, where bales of raw cotton received from the 
interior are stored in the open for business purposes, 
are not in an advantageous position for the most econo- [THR BUILDING OPERATIONS AND ENGINEEBR- 
mical disposal of the large cotton business which is such 

: . : ING WORKS BILL. 

a prominent feature of Bombay trade. In view of these : : 
circumstances, and with the laudable purpose of concen-, OF the making of by-laws and regulations for the 
trating for mercantile convenience the scattered minor ostensible purpose of providing for the health and safety 
centres of the export trade, it has been decided that it of persons engaged in industrial pursuits there would 
would be most suitable to provide a large depét to the | seem to be no end. The latest development in this 
north, where all goods to be exported by sea may be | direction is a proposal by the Home Secretary, which he 
railed into Bombay, and there received-and disposed of | has embodied in a Bill now before Parliament, to apply 
to the merchant’s convenience before being finally sent certain provisions of the Factory Act, 1901, to building 
on board the sea-going steamer. This depét will beowned operations and engineering works. Inasmuch as this 
and controlled by the Port Trustees, and the several sheds, | measure, if it ever becomes law, will closely affect a 
warehouses, &c., will be rented from the Board by mer- | number of our readers, we propose to indicate the 
chants ; all parts of the depét will be in direct rail com- | changes which it will make in the law. 

munication with the dock transit sheds, and merchandise It bears upon its face a notable defect, only too 
will be transported to the docks by rolling stock owned patent in many recent Acts of Parliament. It is the 
by the Board. quintessence of legislation by reference. In seeking to 

“With this brief explanation of the position as regards apply the provisions of the Factory Act, 1901, to 
Bombay trade, it is easy to see with what wisdom the engineering works the Home Secretary assumes that the 
Board, following out their customary policy of providing | various provisions of the Factory Acts can be applied by 
facilities before trade becomes hampered by inattention | a stroke of the pen. How ill adapted that measure is to 
to its requirements, or by congestion, have decided once | “engineering works” as defined by the new measure will 
and for all to put the trade of the port on a proper basis | be realised by those interested in the carrying out of large 
by providing it with a commodious depét, thereby reliev- | engineering contracts. ; 
ing the existing storage area near the Princes and Victoria | __ It is well, at the outset, to understand what is meant 
Docks of seaborne exports which will be disposed of atthe | by “ building operation ” and “ engineering work. Ac- 
new depot, and setting the area to the west of Princes and | cording to Clause 5, “ building operation” means the 
Victoria free for seaborne imports, thus providing for the | construction, repair, or alteration of a building, and the 
interests of the import and the export trade of the port at | preparation for, and laying the foundation of, an intended 
the same time by the new reclamation and setting the an- | building, but does not include any operation which is an 
nually increasing trade of the port on a satisfactory | engineering work within the meaning of the Act. The 
basis for many years to come. expression “ engineering work” means the construction 

To those who are unacquainted with Bombay, and of a railway, tramroad or tramway, and the construction, 

the severe congestion which is experienced in point | repair, or alteration of any harbour, dock, inland naviga- 
of land area in that growing city, situated as it is | tion, tunnel, bridge, viaduct, sewer, gaswork, waterwork, 
| or other work authorised by any local Act or provisional 
order, or order having the force of an Act of Parliament. 








provided for at a suitable site at Sewri, on the northern | reclamation be thus saved, but no such space is available, | tory and Workshop Act, 1901, the provisions of which are 
part of the Port Trust estate, far removed from industrial | and for a scheme of such magnitude as providing accom- to have effect as if re-enacted in the Act, and in terms 


or residential centres, on land specially acquired by the modation for the seaborne export trade of nearly all made applicable thereto. 


In particulay the Act is to 
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apply with the substitution of references to premises on 
which building operations and engineering works are 
carried on for references to factories and workshops, and 
of references to the persons undertaking by way of their 
trade or business such operations and works for references 
to the occupier of a factory or workshop. The harried 
engineer who wishes to ascertain his duties and liabilities 
under the new measure will find considerable difficulty. 

It is specially provided—by Sec. 5 (2)—that building 
operations and engineering works undertaken by a local 
or other public authority shall for the purposes of the Act 
be deemed to be undertaken by way of trade or business. 

Sec. 1 (1) provides that the Secretary of State may, 
subject to the provisions of the Act, make such regula- 
tions as appear to him to be reasonably practicable for 
securing the health and safety of persons employed in 
building operations and engineering works undertaken by 
way of trade or business. Secs. 80-86 of the Factory and 
Workshop Act, 1901, are to apply to such regulations 
just as they apply to regulations made under Sec. 79 of 
that Act. 

Stating their effect quite shortly, the above sections of 
the Factory Act, 1901, compel the Secretary of State to 
hold inquiry before he publishes any regulations. Persons 
interested may make representation to him on the sub- 
ject. Regulations so made may apply to particular 
classes of factories and processes, so it is presumed that 
rules under the new Act may apply to any particular kind 
of engineering work included in the foregoing definition. 
The Secretary of State may also prohibit the employment 
of, or modify or limit the period of employment of, 
persons or any class of persons in any manufacture 
certified to be dangerous, and may prohibit, limit or 
control the use of any material or process. If the 
present measure becomes law limitations of this kind 
may be imposed in relation to engineering works. 

It is Clause 3 of the Bill which is the most important. 
It is here provided that the provisions of the Factory and 
Workshop Act, 1901, with respect to (a) steam boilers 
(Sec. 11); (0) the power to make orders as to dangerous 
machines (Sec. 17); (c) inquests and formal investiga- 
tions (Sees. 21, 22); (d) notification of lead poisoning 
and other industrial diseases—including compressed air 
illness—(Sec. 73); (e) powers of inspectors (Sec. 119); 
(f) affixing the prescribed abstract (Sec. 128) ; (g) general 
registers (Sec. 129); and (h) legal proceedings (Secs. 
135-148) are to apply to building operations and engi- 
neering works undertaken by way of trade or business 
subject to certain modification. 

Let us recall some of the leading features of these 
sections of the Factory Act. Sec. 11 provides that 
boilers shall be provided with safety valves, steam and 
water gauges, and shall undergo periodical examination. 
Sec. 17, which relates to dangerous machines, provides 
that a Court of summary jurisdiction may prohibit the 
use of “ ways, works, machinery, or plant,” which is in 
such a condition that it cannot be used without danger to 
life or limb. Sec. 21 provides that the factory inspector 
must have notice of any inquest held in relation to the 
death of any person killed in a factory accident, while 
Sec. 22 enables the Secretary of State to hold an inquiry 
into any accident occurring in a factory or workshop. 
The Court holding any such inquiry may enter and 
inspect the premises in question, and may require the 
attendance of all such persons it thinks fit, and the 
production of books, &e. Sec. 73 of the Act of 1901 
provides for the notification of any case in which a 
person employed in a factory is suffering from lead, 
phosphorus, arsenical, or mercurial poisoning. Under 
the new Bill this duty is to be performed in relation to 
engineering works, while compressed air disease is also 
rendered notifiable. The powers of entry of a factory 
inspector are defined by Sec. 119 of the Act of 1901. An 
inspector may enter, inspect, and examine at all times 
by day and night any factory or workshop when he has 
reasonable cause to believe thut any person is employed 
there. The same section imposes upon the occupier of a 
factory the duty of giving facilities to inspectors. Engi- 
neering contractors will have to perform this duty if the 
Bill now before us becomes law. 

The Bill also makes provision for notification of acci- 
dents. Thus by Sec. 2 (2) the provisions of Secs. 4 
and 5 of the Notice of Accidents Act, 1906, as set forth 
and modified in the Schedule to the Act, shall apply to 
building operations and engineering works. 

The Schedule provides substantially as follows :—Where 
any accident occurs on any premises on which any 
building operation or engineering work is being carried on 
notice must be given if it is (2) an accident causing loss 
of life to a workman; (b) an accident due to machinery, 
unolten metal, hot liquid, explosion, escape of gas or 
steam, or to electricity, and so disabling any person 
employed on the operation or work as to cause him to 
be absent throughout at least one whole day from his 
ordinary work ; or (c) an accident due to any other special 
cause which the Secretary of State may specify by order, 
and causing such disablement as aforesaid; or (d) an 
accident disabling for more than seven days a person 
employed on the work or operation from working at 
his ordinary work. If the accident results in death 
notice must be sent to the district council or inspector as 
soon as the death comes to his knowledge by the person 
undertaking the building operation or the engineering 
work. If notices are not sent a fine may be imposed. 

But the duty to send notice may not be restricted to 
cases in which actual injury is sustained. It is further 
provided that if the Secretary of State considers that by 
reason of the risk of injury to persons employed it is 
expedient that notice shall be given under the Act in 
every case of any special class of explosion, fire, collapse 
of building, accident to machinery or plant, or other 
occurrences on premises on which any building 
operation or engineering work is being carried on, 
he may by order extend the provisions of the Act 
requiring notice of accidents to be given to a district 
council or inspector to any such class of occurrences, 
whether personal injury or disablement is caused or not. 





- THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
No. II.* 


THE last paper taken on Wednesday, July 29th, was by 
Mr. C. A. M. Smith, B.Sc., of the East London College, 
and was entitled “A Method of Detecting the Bending of 
Columns.” Mr. Smith did not read his paper in detail, 
but gave a brief outline of its contents, with a con- 
cise description of his sphingometer, the various parts of 
which he also exhibited. 


In the course of certain investigations upon materials now being 
conducted at the East London College—Univer-ity of London—it 
became necessary accurately to determine the load at which a 
strut of any desired ratio of length to diameter commenced to 
buckle. The importance of determining this critical load is con- 
siderable. In the case of a column, the whole of Euler's theory is 
built up upon the assumption that under some critical load P the 
strut is in equilibrium. He says that if the end-load has a certain 
value—say, P—then the deflection will persist ; if it has a smaller 
value P;, the strut will straighten itself. If it has a greater value P,, 
the deflection will increase. The general equation to the Euler 
formula is :— 
rETI 

L2 


P= 


where 
P = the critical load as above, 
E = Young’s modulus of elasticity, 
I = moment of inertia of cross section of column, 
L = Length ot column. ; 
There are two main points in connection with this formula 
which the author wishes to emphasise :— 
(1) That the value of P is dependent upen Young’s modulus of 
elasticity. 


Specunen 


Fig. 1—_THE SMITH SPHINGOMETER 


(2) That Euler's theory assumes that the strut is long in propor- 
tion to its diameter and the load perfectly axial. 

Therefore, in order to check the theory by experimental results, 
it is necessary to be able to find for each specimen : 

(a) A value for E. This is also needed for various comparisons. 

(6) To ensure that the load is, as nearly as possible, truly axial. 

(°) To note the exact load at which bending of the strut 
commences. 

(d) A value of E and the exact load at which bending com 
mences for struts of varying ratios of length to diameter. 
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Fig. 2—SPHINGOMETER, TWISTED STRIP AND CASE 


(e) Some means of measuring (~) and (c) which would enable the 
specimen to be a minimum length. 

Various efforts were made to do (a), (c), and (d) with the existing 
forms of measuring apparatus. Clearly («) offered no difficuities ; 
(d) required that considerable modifications would need to be 
effected in any of the instruments in common use for doing (a). 
It quickly became evident that any method involving microscopes 
was too expensive. It was not difficult to measure strains with 
some of the mirror type of instruments, but there was a great deal 
of work involved in the calibration of such apparatus. As far as 
the author could discover, there was nothing available to accom- 
plish (c). It was therefore determined to construct a new type of 
instrument which, it is believed, enables (a), (c), (d), and (e) to be 
accomplished with but little trouble to the observer. The instru- 
ment, which has hitherto been called a ‘‘sphingometer,” can be 
quite easily used for the purposes to which an ordiriary extensometer 
is put. Figs. 1 and 2 and the following description of the instru- 
ment will enable these points to be discussed. 


; * No. II. appeared August 7th. 








The instrument is fastened —Fig. 1—to a specimen A by six set 
screws B, as shown. These are at exactly 120 deg. They pass 
through gun-metal carriers C, which are thus fastened to the ends 
of the specimen. On these carriers C are carried three separate, 
but e<actly similar and quite simple, twisted strips, encased, and 
each carrying a mirror D. A separate section of the strip, mirror, 
case, and calibrating apparatus is shown in Fig. 2. A metal ribbon 
is twisted for about one-half of its length in a right-hand direction, 
and for the other half in a left-hand direction. The axis of the 
strip is kept parallel to the axis of the specimen by means of the 
attachment in the carriers C. A mirror is attached to the centre 
of the twisted strip, whereby its rotation may be measured. 
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Fig. 3—TENSILE TEST 


[ilhis is the general principle of the means of measuring an exten- 
sion or shortening of the specimen. The strip might be attached 
directly to the carriers C, and any motion of those points of the 
carriers to which the strip is attached would be recorded by the 
angular twist of the mirror. A measure of this is easily obtained 
by using the weightless lever—a beam of light. But when the 
above arrangement is carried out—as indeed it was at first—then 
there is difficulty in calibration. What extension of the specimen 
does one division on the scale used for the beam of light mean ‘ 
Therefore one end of the strip is not attached directly to the 
carrier C but to a fitting adapted to slide without rotation in a hole 
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in the carrier. This fitting receives a known longitudinal motion 
from a screw with a divided micrometer head. 

To calibrate the instrument the ray of light is caused to move 
through a scale length. The longitudinal motion necessary to pro 
duce this rotation is read off on the micrometer head. The exten- 
sion or shortening of the space between the two points of the carrier 
which corresponds to one scale division motion of the ray of light 
is thus determined. In the instrumentshown — Fig. 1--three such 
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Fig. S-COMPRESSION TEST 


twisted strips, parallel to each other and the ates of the specimen, 
are shown. Any bending of the specimen will then be at once 
detected by the unequal movement of the strips. 

Bending in tension.—In order to test the instrument it has been 
repeatedly tried with specimens placed in tension. The specimens 
are screwed. The eal fe made as nearly axial as is possible by 
means of a socket joint. The above curves—Figs. 3 and 4—are 
shown, and the results of the tests throughout gave similar results. 
It will be seen that the specimen is either yielding or bending 
unequally in the three planes. A great deal of this may be due 
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Fig. 6—COMPRESSION TEST 


to the fact that no great care was taken to have a guod fit at the 
screwed ends of the specimen. : 
The mean curve gives a noticeable result. Within the elastic 
limit it is a perfect straight line. Various values, however, of E 
are obtained unless the mean curve be taken. Thus in curve 1, 
calculating for E at the yield point, E, = 26,900,0001b. per square 
inch ; similarly for curve 2, = 40,600,000 lb. per square inch ; 
and for curve 3, E, = 24,600,0001b. per square inch ; and for the 
mean curve, E mean = 29,200,0001b. per square inch. The stress- 
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strain diagrams for curves 1, 2, 3 are probably not to be read 
directly. The three nage of the »nstrument measu’e extensions 
so long as the column does not bend. If the column bends, the 
strips measure an extension from which can be culculated the 
extensions of the specimen—-knowing the radius of action of the 
strip and the diameter of the specimen—but they do not read this 
directly. These values are calculated under the assumption that 
there is no bending of the specimen. 

A result of a test in compression Fig. 5—is also given. It will 
be seen that at some definite load, well below its yield point in 
tension, the material commenced as a whole to 
bend. This specimen did not fit well on the end 
cap—deseribed later- -and probably there was non- 
axial loading. With this curve contrast Fig. 6 where 
more nearly true axial loading was obtained. In 
the tests, each scale division meant an extension 
of about 0-0000254in. of the specimen. It is a 
very simple matter to vary the degree of sensitive- 
ness of the instrument. Moving the scale nearer 
or farther away is an obvious method The winding 
of the strip can also be so varied that a division 
may read quite a small strain. It was usual, at 
first, to read toa scale of 0.00000926in. equal one 
division, say, yye'pa0iD- 

It was found to be quite possible to so wind the 
strips that the three beams of light rested on one | 
scale, and that a division of the scale meant the 
same extension for each strip to within | per cent. 

If this were not sufficiently accurate, the difference | 
of the scale divisions could be made to mean the t4 | 





same strain by using a reduction factor. A small 
Nernst lamp was used to illuminate the strips, and 
there was no trouble in requiring any special focus- 
sing apparatus. It was suggested above that axial 
loading is desirable in the experiments now being 
wade. ‘To secure this the following arrangement is 
adopted : Screwed caps of hard steel are placed 
on the ends of the specimen, Fig. 7. Truly axial 


with the screw is a small nick on the head. On TR 
this is placed a ball. A cap, with a similar nick, : 
is on the ball as shown. Provided that the screw Fig. 7 


threid of the specimen is truly cut to fit the cap, 
this device answers well. But it requires that the 
specimen be a tight fit in the cap, or poor results are obtained. 
‘he author would, however, prefer some method in which the 
screw thread is not used, 

Mr. Smith having been thanked for his paper, a short 
discussion then followed. 

Professor Lilly, of Dublin, took by far the most active 
part in this discussion, but owing to the position which he 
took up upon the platform and the bad acoustic properties 
of the room he was not well heard. Among other things, 
Professor Lilly referred to the great delicacy of the instru- 
ment. He had never been able to obtain a reading of 

:oows0in. With any ordinary instrument. He thought it 
was too delicate for practical purposes. He had always 
looked upon E—Young’s “ Modulus of Elasticity ’—as 
constant; it was new to him that it was possible to get 
three values for E. If E was not constant Euler’s formula 
was no good. For ordinary work the mean value of E 
was wanted. He said that Mr. Smith’s instrument did 
not give the value of E which was wanted for practical 
work. Itshowed up the deviations of the mean or practical 
value of E too clearly. The instrument measured 
changes in length in different parts of the bar, whereas 
the ordinary methods gave the average value of the 
change in the bar. Referring to the use of the instru- 
ment for testing columns, Professor Lilly said that if the 
column was in a state of original strain the results would 
be unsatisfactory. 

Professor Unwin said that he noticed that the author 
had found a great difference for E to that of Young in 
1881. Professor Unwin also referred to the work of the 
\mericans in this direction. He said that they went to an 
enormous amount of trouble and expense to test the steel 
for the St. Louis Bridge, and they got values for E from 
25 millions to 27 millions. On this side of the Atlantic 
the same values had never been obtained, and he thought 
it entirely due to errors of measurement on the part of 
the Americans. 

Mr. W. G. Kirkaldy complimented the author on his 
ingenious instrument. The method of rotating the 
mirror, he said, was a very good piece of work. The 
micrometer head he also praised highly, and said 
that it was much better than the microscope method. 
It was possible, of course, to get very accurate 
results with the microscope, but it was not so convenient. 
He would watch with interest the progress made by the 
instrument. Before Mr. Kirkaldy took his seat the Pre- 
sident expressed the hope that he would see his way clear 
to let the Institution have the benefit of more of his 
remarks by sending them to the Secretary in writing. 
Mr. Kirkaldy said, however, he was afraid that he would 
not be able to find the time to go deeply into the paper. 

Mr. Smith then replied. . He said that he did not quite 
follow what Professor Lilly meant by the three values 
for E; the mean curves gave the mean values, and showed 
it quite vlearly. The three values of E have been given 
to show the variation in stress which existed at different 
points round a bar. It was obvious that an excentrically- 
loaded bar would be subjected to greater stress 
at one side than the other, but the average of all 
the stresses in the bar was proportional to the ex- 
tension. He thought that some one would raise the 
point that the instrument would be affected by vibra- 
tion, but they had not done so. He was pleased to say 
that the instrument had been used in close proximity to 
& gas engine, and it had behaved remarkably well. He 
had also found that the temperature effect was practically 
negligible. A draught of air would, of course, influence 
the accuracy, but it was an easy matter to put a shield 
over the instrument. Coming to Professor Unwin’s 
remarks concerning the American value for E, Mr. Smith 
said that he had also thought what Professor Unwin had 
said, but he did not dare say so. Lastly, Mr. Smith 
referred to axial loading. This, he said, had been his 
priacipal difficulty, and any suggestion any of the 
members could make with reference to a better method 
~ that which he had adopted he would be most pleased 

o have. 

This concluded the business part of the meeting, but 
before the members left the President remarked that he 
would like to say, before moving a resolution, that they 

Owed to the Lord Mayor of Bristol a very considerable 





debt of gratitude for his remaining for the purpose of 
welcoming them, after his arduous duties in connection 
with the recent visit of their Majesties the King and 
Queen. It would, he said, be extremely bad taste if they 
did not recognise especially the courtesy which the Lord 
Mayor had been good enough to show them. He then 
moved the formal resolution thanking the Lord Mayor, 
Sir Edward B. James, also the Sheriff, Colonel H. G. 
Cary Batten, and all others who had so kindly taken an 
interest in their comforts and entertainment at Bristol. 
The resolution was unanimously carried, and the meeting 
terminated. 

The afternoon was spent in visiting local works. The 
number of firms which had kindly invited members of 
the Institution to pay them a visit being extensive, there 
was a wide range to select from. Reserved electric tram- 
| cars left the Victoria Rooms for various parts of the city. 
The members had the choice of inspecting the following 
establishments :—Avonside Engine Company, Fishponds ; 
Messrs. Bennett Brothers, Counterslip Works, stationery, 
&e.; the Bristol Corporation Docks; the Bristol Corpora- 
| tion Electricity Department’s Works at Avonbank; Tem- 
|ple Walks and Underfall Yard; the Bristol Gas 
| Company’s Works; the Bristol Tramways and Carriage 
Company's Power Station and Depét; the Bristol Wagon 
and Carriage Company’s Works; the Bristol Waterworks, 
including the Barrow-Gurney reservoirs and filter beds ; 
Messrs. Champion, Davies and Co.’s Confectionery Works ; 
the Co-operative Wholesale Society’s establishment; Mr. 
Edward Everard’s colour printing establishment ; Messrs. 
J. F. 8. Fry and Sons’ Box-making Works and Saw Mills; 
Messrs. Humpage Thompson’s Works; Messrs. John Ly- 
saght’s Constructural Engineering and Wire-netting Works; 
Messrs. Peckett and Son’s Locomotive Works; Messrs. 
Pountney’s Pottery Works; Messrs. E. W. Savory’s 
Printing and Art Works; Messrs. Stevens Brothers’ and 
Martin’s Hemp and Flax Mills; Messrs. Christopher and 
Thomas and Brother's Soap Works. In the evening the 
Reception Committee arranged a conversazione at the 
Art Gallery, which was followed by a dance in the Drill 
Hall. 

On Thursday alternative excursions were arranged to 
Blagdon reservoir, and Cheddar, to Bath, and to Wells and 
Glastonbury. Those of the members and their lady friends 
who visited Blagdon left the Victoria Rooms in brakes 
at 9.15 a.m. At Barrow Gurney the Bristol Waterworks 
Company’s reservoir and filter beds were viewed, and at 
Blagdon the pumping station was inspected under the 
guidance of the engincer, Mr. J. A. McPherson. A walk 
was afterwards made through the wood to the pavilion, 
where Lord Winterstoke had invited the party to luncheon. 
The journey was afterwards continued to Cheddar, where 
the Cheddar gorge and caves were visited. Tea was pro- 
vided at the hall by invitation of Mr. A. Wharton Met- 
calfe. The party returned to Temple Meads Station at 
Bristol about seven o’clock. 

Nearly 150 members and their lady friends availed 
themselves of the excursion to Bath, where a very enjoy- 
able day was spent. At one o'clock the Mayor of Bath 
entertained the members to luncheon in the banqueting 
room of the Guildhall, and at five o'clock tea was served 
in the Guildhall by the kindness of the Mayor. 

On the same day about thirty members and ladies 
visited Wells and Glastunbury. In the evening a garden 
party was held in the Zoological Gardens, at Clifton, 
which proved another perfect success. 

Of the various alternative excursions on Friday, possibly 
none were more successful and enjoyable from an engineer- 
ing standpoint than the visit to the Great Western Railway 
Company’s Works at Swindon. A large party, including a 
number of ladies, took part in this excursion, and a 
thoroughly enjoyable day was spent at these works. The 
party was met by Mr. G. J. Churchward, who, together 
with a number of his assistants, courteously guided the 
visitors through the works. After the carriage and wagon 
works had been visited luncheon was served in the 
Mechanics’ Institute. The chair was taken by Mr. G. J. 
Churchward. After lunch, Mr. W. H. Maw (past-president) 
said that he had been asked by the President to tender 
an apology for his absence, a business engagement having 
called him away. Mr. Maw went on tosay that he much 
regretted his absence, as he was certainly the most able 
man to address them in proposing success to the Great 
Western Railway. Continuing, Mr. Maw said that he 
felt proud of the Great Western Railway, and of the way 
it handled its traftic. He proposed “ Success to the Great 
Western Railway,” and coupled with the toast the name 
of Mr. Churchward. The toast having been honoured, 
Mr. Churchward, in returning thanks, said that he shared 
the regret that Mr. Maw had expressed. He would very 
much have liked to have seen Mr. Riches, as there were 
one or two little things about the works he would have 
liked to have shown him. The remainder of these huge 
works having been explored in the afternoon, tea was 
afterwards provided in the refreshment rooms on Swindon 
Station. 

Besides the visit to Swindon on Friday, there were 
alternative trips to Frome, Longate, and Warminster. 











LEAKAGE AND CONDENSATION OF STEAM IN 
RECIPROCATING STEAM ENGINES. 


Many engineers have accepted without question the 
theory that the “ missing quantity” in steam engines is 
due entirely to cylinder condensation. Messrs. Callendar 
and Nicolson* were the first to show that steam valves 
and pistons which were tight when stationary might be 
leaky when in motion. They found that this leakage 
was practically independent of the speed under the 
particular experimental conditions. The range of the 
cyclic fluctuations of the temperature of the cylinder 
walls was measured by them by means of thermo-junc- 
tions, and, according to their measurements, the magni- 


tude of the temperature fluctuation of the inner surface 
of the cylinder wall was very small when compared to the 
temperature fluctuation of the steam passing through the 
cylinder. From the results of their experiments they 
calculated the probable condensation of the steam 
on the cylinder walls, and they came to the con- 
clusion that a large part of the missing quantity 
was due to direct leakage past the engine valves. Pro- 
fessor Capper} also found that the leakage past a valve or 
piston was practically independent of the speed. All these 
experiments on valve leakage were made with blockedsteam 
ports, that is, under conditions altogether different from 
the working conditions. Messrs. Callendar and Nicolson 
ascribed most of the leakage to condensation of the steam 
upon or near to the valve seat and the valve face, with 
subsequent re-evaporation in the exhaust port. In the 
reply to the discussion on their paper, they also stated that 
special experiments made by them showed that the leak- 
age was less the higher the temperature of the metal near 
the valve face, and that superheating and jacketing 
reduced the leakage by increasing the temperature of the 
sliding surfaces. This was also confirmed by Professor 
Capper’s experiments. In actual work the steam has a 
high velocity through the various steam ports, and this 
will probably have some influence upon the temperature 
of the ports, the valve seat, and the valve face, so that 
there will probably be a greater leakage during actual 
work than that deduced with blocked ports, even apart 
from differences in the steam pressures and in the areas 
for leakage. 

It appears to be a common idea among engineers that 
those who subscribe to the valve leakage theory try to 
account for the whole of the missing quantity by saying 
it is due to valve leakage, whilst those who adhere to the 
condensation theory are supposed to ascribe the whole of 
the loss to cylinder condensation. Anyone who has had 
experience with steam valves knows that they are often 
leaky, and even the most fervent of the present-day expo- 
nents of the initial condensation theory would hesitate to 
say that steam valves do not leak. Again, the valve 
leakage theorist is prepared to state definitely and with- 
out reserve that some of the missing quantity is due to 
initial condensation when saturated steam is used 
The real dispute between the valve leakage and condensa- 
tion theorists lies in the relative importance of these two 
sources of loss in accounting for the missing quantity. 

With the aid of the senior mechanical engineering 
students at the Glasgow and West of Scotland Technical 
College, the writer has recently made a large number of 
tests on a small horizontal single cylinder steam engine 
having Meyer cut-off valves. The cylinder diameter is 
6}in., and the stroke 12in. The tests were made at 
various speeds and cut-offs, with the steam pressure at 
60 Ib. per square inch by gauge, the exhaust passing to a 
surface condenser with a back pressure approximately 
atmospheric. The average temperature of the clearance 
surface was measured by a close-fitting thermometer 
inserted in a hole in the centre of the back cylinder cover. 
Five series of tests were made with average cut-offs as 
follows :— 


Series 1 Cut-off 0-25 of stroke. 
2 aa -386 - 
“oe Ra 0-55 ’ 
4 a 0-68 od 
cat ae i - 0-265 P 
In each case the cut-off was measured from the indicator 
diagrams. 


The average missing quantity in lb. per hour, for the 
Series 2, 3,4 and 5, are shown plotted in Fig. 1. These 





140 160 


#20 


60 80 100 


Fig, 1—MISSING QUANTITY CURVES 


values were obtained in this form by first plotting the 
total steam used per hour and the indicated steam per 
hour on a revolutions per minute base, smooth curves 
being drawn through the various series of points. The 
difference between the total steam per hour and the 
indicated steam per hour curves gave the missing 
quantities. Series 2 curves, cut-off 0°386 stroke, show 
that the missing quantity at release is much less than 
at cut-off, and this may be due to leakage into the 
cylinder or re-evaporation during the expansion of the 
steam. In Series 3, cut-off 0°55 stroke, the missing 
quantity at release is less than at cut-off up to a certain 
speed, after which it becomes greater, and in Series 4, 
cut-off 0°68 stroke, the missing quantity-at release is 
greater than at cut-off throughout the whole range of the 
speeds experimented with. The results of the Series 1 
tests were rather erratic, both as regards steam consump- 
tion and cover-wall temperature, and it was decided to 
make Series 5 tests at about the same cut-off as in 
Series1. These also showed an erratic tendency ; in fact, 
it was only in the Series 3 and 4, that is, the late cut-offs, 
that the results were thoroughly consistent day after day. 
The cover-wall temperatures are plotted in Fig. 2, and it 
is seen that in these tests the wall temperature decreases 








* “Proceedings of the Institution of Civil Engineers,” Vol. cxxxi., 
1897-98. 
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as the speed increases. The Series 2, 3 and 4 points all lie 
near mean straight lines, and, assuming that this holds down 
to nearly zero speed, it is found that the wall temperature 
at very low speeds would be practically independent of 
the cut-off within this particular range. Between Series 
1 or 5 and Series 2 there seems to be a sudden or rapid 
change in the internal conditions of the cylinder, shown 
by the erratic values of the wall temperature and by the 
large difference between most of them and the wall tem- 
peratures in the other series. 

Thermometers placed in bored holes in the front 
cylinder cover always showed a temperature several 
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Fig. 2—COVER-WALL TEMPERATURE CURVES 
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degrees below that of the back cover. The front cover 
temperature was only taken on a few occasions owing to 
the difficulty experienced in getting sufficiently near to 
the thermometer when the engine was running. 
Fig. 3 shows the values of the ratio— 

Indicated weight of steam 

Actual weight of steam 
at cut-off and at release for Series 2, 3,4, and 5. These 
curves show that the engine is rather uneconomical even 
for its class. 
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Fig. 3-WEIGHT OF STEAM CURVES 


In all these tests the boiler worked at about 100 1b. per 
square inch by gauge and the steam was throttled to 
60 lb. per square inch by gauge between the boiler and 
the steam separator, the engine stop valve being always 
kept fullopen. A throttling calorimeter inserted in the 
vertical steam pipe near the engine stop-valve always 
gave a dryness fraction of about 99 per cent. The top 
side of the cylinder steam chest and the cylinder barrel 
were lagged, but the other three sides of the steam chest, 
the bottom side of the cylinder, and the cylinder ends 
were bare. Messrs. Callendar and Nicolson pointed out 
that small quantities of moisture carried by the steam 
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Fig. 4—SECTION THROUGH ENGINE CYLINDER 


and deposited upon the cylinder walls would probably 
have a considerable influence in lowering the wall 
temperature and therefore increasing the condensation. 
In this engine the steam will probably have a fairly large 
percentage of wetness by the time it gets into the engine 
cylinder, and this increase of wetness would probably be 
greatest at the earliest cut-offs, because of the smaller 
quantity of steam then flowing through the steam chest. 
This will account for the low wall temperatures and their 
erratic character in the Series 1 and 5 tests. Although 
no oil was supplied to lubricate the slide valves, it is 


quite possible that the oil used on the piston-rod and on 
the valve rods may have had a slight influence. It was 
noticed that water had a tendency to accumulate slightly 
in the steam chest, and this accumulation was blown off 
just before the commencement of each test. The maximum 
value of the heat receptivity of a cast iron surface in 
contact with steam, obtained experimentally by Messrs. 
Callendar and Nicolson, and used by them in their calcu- 
lations of cylinder condensation, is 0°74 B. Th. Us. 
per square foot per second, per degree Fah. differ. 
ence of temperature between the steam and the condens- 
ing surface. Using this value and the same methods of 
calculation, the writer has obtained the approximate 
weight of steam in lbs. per hour condensed on the | 
cylinder walls up to cut-off for two tests in each of the | 
Series 2, 3, 4, and 5, one test at a low speed and the | 
other at a high speed. The results are given in Table I. | 
Leakage, stated in lbs. per hour, is the difference between 
the condensation and the missing quantity at cut-off. In 
each of the series it is seen that this leakage comes out 
much greater at high speeds than at low speeds, and, as 
mentioned previously, although the leakage might be 
expected to be greater the higher the speed, there is very 
little reason to suppose that itis so to the extent shown 
in Table I. In the writer's opinion a large part of the 
increase in the missing quantity at cut-off with increasing 
speeds is due to an increase in the average heat receptivity 
and emissivity of the various surfaces in contact with the | 
steam as the steam velocities increase, thus causing | 
increased condensation and re-evaporation. Dr. Mellanby ! 








in these tests with increase of speed? The true explana. 
tion appears to the writer to be, that in these tests the 
increased velocity of the steam through the ports and in 
the cylinder with increase of the speed of rotation, causes 
such an increase in the emissivity of the cylinder walls as 
more than to counterbalance the decreased emissivity 
due to increased’ dryness of the steam. It should be 
noticed that the time mean steam temperatures in Table |. 
show very little variation with change of speed. Evidently 
the increased throttling of the admission steam wit) 
increase of speed was about balanced by the increased 
back pressure, so far as these influence the time mean 
steam temperature. 

The cylinder ends and barrel of this engine can be 
steam jacketed, and in every experiment with the jackets 
on, the decrease in the missing quantity from cut-off to 
release was found to be greater than when the jackets 
were out of action. An example of this is tabulated jn 
Table II. Messrs. Callendar and Nicolson found that 
steam jacketing reduces valve leakage due te the jackets 
heating up the metal in the neighbourhoe. of the valve. 
This was confirmed by Professor Capper, sc that there is 
no reason to expect that the decrease of 21 lb. per hour 
in the missing j gowns, with jackets on, as compared with 
a decrease of 4 lb. per hour with jackets off, was due to 
increased leakage of steam into the cylinder during expan- 
sion. Itis much more likely to be due to the evaporation 
during expansion of moisture deposited by the steam on 
the cylinder walls during admission. This conclusion is 
supported by the data given in Table III., which was 


TABLE 1, 


Missing quantity, lb. per 
hour. 


| 


ture, 


Cut-off. 
deg. Fah. 


elease, 
Wall,* tempera- 


Series Number. 
Test Number. 
evolutions per 

minute 
Cut-off, 

Decrease 

cut-off to 
release, 


r 
> 
H 

R 


133 | 18-5 


162-1 192-0} 151 41-0 





267-6 
260-6 
268-75 
264-2 | 128-0 
249.3 


246-4 


ra- 


Pah. 


Difference 


(wall temperature 


to cut-off, 
Ib. per hour. 
hour. 
Time mean 
mean steam 
temperature, 
C¢ 


steam tem 
deg. Fah.) 


Leakage, lb. pur 
Approximate 
pressure difference, 
Ib. per sq. int, 
steam chest to 
Leakage constant 


ture, deg. 


Condensation up 


72-5 
88-0 
99-0 
112-0 
117-0 
104-5 260-0 
75-0 
105-0 


240-6 


76-5 


87-0 242-6 Be 


* The wall temperatures are taken from the mean lines in Fig. 2, except for Series 5. 


TABLE II, 


Indicated 


Conditions of 


hour. 
tests. ets 


he 
2 
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n 
= & 
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= = 
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Total steam 


Cut-off, 


Release. | 
All jackets on ... 
Jackets off... 


; weight, lb. per | Indicated weight 
Actual weight 
Cut- 
off. 


0-677 


0-51 


Missing 
quantity, lb. per 
hour. 


Ratio 


Fah. 


sure, lb, 
per sq. in., 
Steam 
temperature, 
deg. Fah. 
Exhaust 
temperature, 


_ gauge. 


Re- | De- 


lease. | crease 


deg. 


oa | 


Steam pres- 
deg. Fah. 
Cover wall 

t:mperature, 


Release. 


0-736 21 60-5 307 


59-12 | 306 


0-52 y 20% 4 


TABLE III. 


Ratio 





Conditions of Actual weight 


Indicated weight in H.P. cyl. 


Missing quantity in H.P. 
cylinder, 
Ib. per hour. 





test. 


Revolutions 
per 
minute. 


Cut-off. 


e tpansions, 


All jackets on ... 0-74 


Jackets off 0-68 


has recently made experiments on a small, specially 
designed condenser having a cast iron condensing sur- | 
face. He has found that the receptivity of the cast iron 
surface increases with increasing steam weight flow, and 
that at low velocities the value is much less than 0°74. | 


Release. 


Steam 
temperature, 


temperature, 
deg. Fah. 
deg. Fah. 


deg. Fah, 
temperature, 


Cut-off. Release.| Decrease. 


H.P. exhaust 


in 


560 
753 


obtained from tests by Dr. Mellanby—“ Proceedings of 
Institution of Mechanical Engineers,” June, 1905—on a 
cross-compound steam engine. In these tests it is seen 
that the average temperature of the high-pressure cylinder 
clearance surface was nearly as high with the steam 





It also appears to be some function of the steam pres- | jackets off as with all the jackets on, especially when it 
sure. The steam velocity will most likely have a similar | is considered that with the jackets off the steam and 
influence on the emissivity of the surface in contact with | exhaust temperatures were lower than with the jackets 
the steam. If the receptivity and emissivity were equal | on. Also, the decrease in the missing quantity during 
in the case of the steam engine cylinder walls, then the | expansion with the steam jackets off was greater than 
average wall temperature would be approximately equal | with the jackets on, and, as pointed out by Dr. 
to the time mean steam temperature. From Table I. it | Mellanby, this shows that there could not have been much 
will be seen that with the higher speeds of rotation the | re-evaporation during the expansion stroke, and that the 
wall temperature was only a few degrees above the time | walls probably became dry soon after the steam began to 
mean steam temperature. In some of the tests of | expand in the cylinder. If there had been a compara- 
Series 1 and 5 the cover wall temperature and the time | tively large deposit of moisture during steam admission 
mean steam temperature were practically equal, which the emissivity would probably have been increased con- 
means that in these cases the average receptivity of the | siderably, and the wall temperatures would have been 
condensing surface was approximately equal to the average | nearer to the time mean steam temperature. The lower 
emissivity, and in all probability the cylinder walls were | wall temperatures would then have caused an increased 
not quite dry, even at the end of the exhaust stroke. It | condensation. 
would also appear that at the lower speeds the emissivity |  Messsrs. Callendar and Nicolson proposed the follow- 
was much less than the a ae the walltempera- | ing law for valve leakage :— 
ture was relatively much nigher than the time mean steam 
temperature. If the cylinder walls became dry before the Pg whan per A of valve 
end of the exhaust stroke, this would probably reduce the ( 4 P teat 
SERS : = lb. per square at which leak 
average emissivity, and would, therefore, tend to raise the =C x; baal age occurs - 
wall temperature. The question naturally occurs—If the { uM gre pees “al 
wetness of the steam is greater at low speeds than at ae 
high speeds, and if increased moisture on the walls has | The mean perimeter and mean overlap for a slide valve 
with Meyer cut-off plates seem to be rather indeter- 


a tendency to increase the emissivity and thus lower, ¢ : 
the wall temperature, why does the wall temperature fall | minate quantities. Besides this, there is no certainty as 


x 
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to the actual leakage of a valve under working conditions, 
so that any values of C obtained from the above formula 
must at present be looked upon only as a very rough 
approximation. The length of the steam ports for the 
main valve of this engine is 8°2in., and the width of the 
valve is 4°6in. The overlap at the sides of the valve is 
= ==) = O'7in. The mean overlap at 


the ends of the main valve has been taken as 

Distance from cut-off Thickness of metal be- 

edge to compression ween the cylinder steam 
edge at one port and exhaust port 

‘| end of the main measured at the valve 


valve face 
*OF . 
= (Eee roe) = 1°075in. 

The leakage length of the valve was assumed to be 
equal to the distance from the cut-off edge of the main 
valve at one end to the compression edge at the other 
end, equal to 4in., and the mean width of the valve for 
end leakage was taken as (8°2 + 0°7) =38'9in. Accord- 
ing to these values the mean perimeter is 2 (4 + 3°9) inches 
= 15'8in., and the mean overlap is 

. & Q-¢ . 
((1°075 x8 9) + (4 x 0°7)) == 0°886in. 
( 3°9+ 4 ) 

Assuming that the calculated leakage given in Table I. 

was valve leakage only, the values of C obtained from 

the above dimensions are also given in Table I. Messrs. 

Callendar and Nicolson deduced from their experiments 
the value of C = 0°02, which is much below the values 
in Table I. Even if the above estimates of the perimeter 
and overlap of the main valve introduced a large error 
in the values of C, there would still probably be a con- 
siderable difference from the value 0°02. Both the 
valve-and piston of this engine were known to be in aj 
leaky condition, so that the difference between the values 
of C and 0°02 are not very surprising. At the same 
time, the writer is of opinion that calculations of leakage 
and of the leakage constant C should be regarded only 
as of tentative value until more definite knowledge is 
obtained regarding steam condensation and the recep- 
tivity and emissivity of metal surfaces in contact with 
steam. 

The reasons for the comparatively low wall tempera- 
tures for the engine experimented upon by the writer are 
evident when the design is considered. The engine was 
built about twenty years ago, and it is a very good 
example of how not to design an engine. The present 
bad conditions have been purposely retained so that the 
influence of some of the obvious remedies can be studied. 
Fig. 4 shows a vertical section through the engine 
cylinder. The cylinder is bolted down on to the bed- 
plate, the connecting flanges having a length equal to 
that of the cylinder. This causes a large heat flow into 
the bed-plate, which has a very large radiating surface 
compared to the size of the cylinder. Another bad 
feature is the cavity behind each of the cylinder covers, 
which cannot be drained with the present arrangement 
of the cylinder drains. Besides these influences, the steam 
chest and the cylinder covers were not lagged, and these 
offered cy Bay sg large surfaces for heat loss. Part 
of the heat lost from the back cylinder cover has to flow 
from the inner wall along the central boss containing the 
thermometer hole. From experiments made with the 
engine stationary, and steam in direct contact with the 
inner surface of the cover wall, the writer estimates that 
the real average temperature of the inner surface was 
about 7 deg. or 8 deg. Fah. higher than the values given 
in Tables I. and II., and in Fig. 2. It was not thought 
to be worth while to allow for this difference, as it does 
not materially affect the comparisons which have been 
made, and in any case it can be looked upon as a rough 
allowance for the lower wall temperature at the crank 
end of the cylinder. 

The conclusions to be drawn from these experiments 
are :— 

(1) It is possible under certain conditions for the 
emissivity of a surface in contact with steam to be equal 
to the receptivity. 

(2) In the case of a steam engine cylinder, when the 
average emissivity and the average receptivity of the 
walls are equal the mean wall temperature will be about 
equal to the time mean steam temperature. Underthese 
circumstances the cylinder walls are probably wet through- 
out the whole steam cycle. 

_ (8) If the mean wall temperature is higher than the 
time mean steam temperature, this means that the average 
emissivity has a lower value than the average receptivity, 
and that the walls probably become dry before the end of 
the exhaust stroke. 


therefore ( 





+ 


“ 


ion the British side. 


wall surface, per unit of wall area, per unit of time, per 
degree difference of temperature between the wall 
surface and the steam.” 

In further explanation the writer might say that the “time 
mean steam temperature” was obtained by finding the 
temperatures corresponding to the absolute pressures 
measured from the indicator diagrams at twenty-four 


adding all together and then dividing by twenty-four. 
To illustrate the meaning which is attached to the words 
“receptivity” and “emissivity,” suppose that steam at 


average surface temperature of 265 deg. Fah., and that 
50 B.Th.Us. pass through each square foot in 2 sees., 
then the average receptivity can be expressed by 
50 
2 x (800 — 265) 
second, per degree Fah. difference between steam and 
wall surface temperatures. If afterwards, the 50 B.Th.Us. 
per square foot are given out again to the steam in 
3 secs., when the average surface temperature is 265 deg. 
Fah. and the steam temperature is 220 deg. Fah., then 
A ey ote 50 of if 
the average emissivity is 3x 065 — B20) 0°37 B.Th.Us. 
per square foot per second, per degree Fah. difference of 
temperature between the wall surface and the steam. 


= 0°715 B.Th.Us. per square foot per 


THE FRANCO-BRITISH EXHIBITION. 
No. XIIL* 


In fornier articles we have described some of the 
most interesting exhibits on the British side of the 
Machinery Hall, while with one or two exceptions the 
machinery shown by the French exhibitors has not been 
touched upon. In proceeding to deal with the French 
exhibits it may be said at the outset that the display of 
machinery is nothing like so extensive as that to be found 
As many of our readers are no 
doubt aware, there are no large engines of any kind, and 
the only turbine which we have so far come across is a 
small one of the De Laval type. For the most part, as 
we predicted in our first article, the French machinery is 
of a light character, and a considerable part of the 
French side of the hall has been used for exhibiting goods 
which have no connection with engineering work what- 
ever. 

Starting with the boiler exhibits, the attention of visitors 
may be drawn to the stand of J. and A. Niclausse, where 
a full-sized boiler of the Niclausse type is on view. The 
boiler has the special feature of being provided with a 
steam superheater and with a mechanical stoker which 
are both of the firm’s own design. The superheater is 
placed in the centre of the tubes, and it is claimed that a 
constant steam temperature can be maintained even with 
careless stoking. The mechanical stoker of the Niclausse 
type, we understand, is now in use on a very large 
number of boilers. Its operation is claimed to be exceed- 
ingly regular, and any variation in the combustion can be 
easily regulated by unskilled labour. The firm also 
exhibits photographs showing its boilers, &c., in service 
in various navies and industries of the world. The 
following are the leading particulars of the boiler on 
view at the Exhibition:—Heating surface 900 square 
feet, grate surface 26} square feet, superheater surface 
175 square feet, steam production per hour 4400 lb. 

The “ Chantiers et Ateliers De Provence,” whose ship- 
building yards are at Marseilles and Port-de-Bouc, exhibit 
models of water-tube boilers of the Lagrafel and d’Allest 
type. There is a model of the first Barret and Lagrafel 
boiler, which was made in the year 1870. The fault 





equi-angular positions for one revolution of the crank, | 


300 deg. Fah. is in contact with a wall which has an | 


| form a central fire-box. A small wall of light fire-bricks 
| laid upon the first row of tubes causes the flames which 
| emerge from the grates to meet in the common fire-box, 
where the combustion of the gases is completed. A 
second small wall of bricks lying on the upper row of 
tubes causes the flames issuing fom the fire-box to pass 
horizontally through the tubes before reaching the 
chimney. This arrangement is claimed to secure very 
good combustion of the gases. This boiler, we are 
informed, is used to a considerable extent in the French 
and other foreign navies, as well as in the mercantile 
service, and on land. A third model is that of a boiler 
patented in the year 1896. It consists cf acylindrical steam 
and water drum, and of a flat water drum, the two being con- 
nected together by a nest of small tubes and several larger 
return tubes. One of the special features claimed for 
| the boiler is its lightness. The system of combustion is 
' the same as in the boiler patented in the year 1888. 
This boiler, we are told, is also used in the French navy. 
One-half of the boiler equipment for an 18,000-ton dis- 
placement battleship is also represented by a model, an 
illustration of which is given in Fig. 66. The boilers are 
of the type just referred to. There are two sets of two 
boilers connected together; each set, however, supplies 
steam independently. 

The firm of A. Stofft exhibits photographs of the boilers 
which it erected in 1907 for the Thomson-Houston works 
at Lesquin-les-Lille, and which supply the steam for the 
testing of Curtis turbines up to 3000 kilowatts capacity. 
The boilers and the superheaters are of the “Grille” 
type. The firm also specialises in heating installations, 
hot water distributions, hydros, baths, &c. There-is also 
exhibited on the stand a low-pressure steam boiler for 
heating purposes which is built of sheet iron welded 
together, and is of a type adopted by l’Administration 
de l’Assistance Publique en France. 

A hand-operated sledge hammer is exhibited by the 
firm of M. Ricbourg. It is primarily intended for manu- 
facturers turning out medium sized work who have no 
motive power at their disposal. It gives a blow of 80lb., 
and it is claimed to produce the same effect when 
operated by one mechanic as that produced by two men, 
each striking with a two-handled hammer. The total 
weight of the hammer is about 26 cwt. 

La Société Anonyme des Hauts Fourneaux et Fonderies, 
Pont-i-Mousson (Meurthe-et-Moselle), has a stand con- 
structed of moulded cast iron piping. The largest pipe 
in the centre has an internal diameter of 5ft., and it is 
strengthened by laminated steel hoops, which are placed 
in position while they are hot. They are claimed to 
increase the resistance of the pipe toiaternal pressures or 
to external blows very considerably. The firm was 
established in the year 1856. Three large factories 
are now established, these being at Pont-i-Mousson, 
Auboue, and Foug, which together employ over 5000 
men. The Pont-i-Mousson works are used principally 
for the manufacture of vertically cast piping. The daily 
production of these works is, we understand, over 
26,000ft. of piping of various sizes, ranging from 14in. to 
5ft. internal diameter... At this works also there are 
five blast furnaces, and eight cupolas are employed in the 
foundry to supply’ the necessary metal for casting the 
pipes. At Auboue iron ore is extracted at a great depth. 
The daily output is 4000 tons, but this will, we under- 
stand, shortly be increased to 8000 tons. The Auboue 
works are provided with two blast furnaces, which pro- 
duce the pig iron required by the company for its various 
manufactures. The waste gases from the furnaces are 
used to work gas engines, which supply nearly all the 
power required for the works. The Auboue mines are 
claimed to be the largest producers of iron ore in France. 








(4) The principal factor which determines the average 
emissivity of the cylinder wall in contact with the steam | 
for any particular speed is the dryness of the steam as it 
enters the cylinder. Up toacertain point the greater the 
quantity of moisture in the steam the greater will be the 
deposit of moisture on the cylinder walls, and, con- 
sequently, the greater will be the average emissivity and 








the lower the wall temperature. 

(5) The values of the receptivity and of the emissivity | 
of a wall or surface in contact with steam probably 
crease with increased steam velocity. 

A definition of each of the terms used may perhaps 
prove acceptable :— 

“Time mean steam temperature is the average tem- 
a of the steam in the cylinder during one complete 
cycle.” 

“ The receptivity of a surface in contact with steam is 
the rate at which heat passes from the steam through 
the wall surface, per unit of wall area, per unit of time, 
per degree difference of temperature between the steam 
and the wall surface.” 

“ The emissivity of a surface in contact with steam is 
the rate at which heat passes to the steam through the 














Fig. 66—HALF BOILER EQUIPMENT 


which this boiler had was, we understand, that combus- 
tion was unsatisfactory, there being no combustion 
chamber. The boiler was, however, used to a small 
extent in the mercantile marine service. Another model 
represents a boiler patented in the year 1888. So far as 
the actual construction of the boiler is concerned, it differs 
but little from that previously mentioned. *With a view 
of obtaining good combustion of the gases, however, two 
oilers have been coupled and the tubes disposed so as to 


-— + = - 


* No, Nil. appeared August 7th, 








FOR AN 18,000-TON BATTLESHIP 


The Foug works of the company were put into opera- 
tion in 1906. In these works special and various castings 
are manufactured, such as rail chairs, brake blocks, waste 
pipes, kc. A part of these works is now occupied in the 
manufacture of the cast iron linings 25ft.in diameter for the 
tunnel under the Seine, which is being built by the Paris 
Metropolitan Railway Company. Nine cupolas supply 
the metal to the foundry, the output of which in less than 
three years has been 20,000 tons. As evidence of the 
extent of the operations of this company we may say that 


THE ENGINEER 


Avaust 14, 1908 





during the year 1907 1,150,000 tons of iron ore were 
mined, and 180,000 tons of pig iron, 120,000 tons of cast 
iron in various forms, and 80,000 tons of vertically cast 
piping were produced. 

The Lachéze coupling hook exhibited on the stand of 
Emile Lachéze is primarily intended for use in connec- 
tion with horse-propelled vehicles, with a view to en- 
suring safety and quickness in hooking and unhooking 
traces. We are told that it is used by several Govern- 
ments in their artillery service. A shifting spanner exhi- 
bited on this stand has several features uncommon with 
the usual article. It embodies four tools, viz., a box 
spanner, an ordinary shifting spanner, a hand vice, and 
an assembling press. Another spanner for which several 
important advantages are claimed is termed the “ Ideal”’ 
spanner. It is provided with rounded adjustable jaws, 
and the jaws are adjusted by means of a thumb-screw. It 
is made in four sizes’ It can be used for tightening and 
loosening nuts in awkward positions. 

The firm of Jacques Mandet exhibits a self-contained 
breathing equipment for salvage and industrial purposes. 
The apparatus enables persons to enter places where the 
air is impure. The breathable element is ordinary 
air compressed into an accumulator, and it is claimed 
that a single accumulator will last 14 hours. When one 
accumulator is exhausted another can be brought into 
action. It is thus claimed that men can work in impure 
atmospheres for an indefinite period. A special com- 
pressor is used for reloading the atcumulators. The 
apparatus, we understand, is used to a considerable 
extent in mines by fire brigades, in the chemical indus- 
tries and by gas companies, kc. The makers point out 
that with other apparatus of this kind difficulty is some- 
times experienced in replacing the chemical products 
which have been used up. In this apparatus the air is 
not regenerated, and therefore this objection does not exist. 

The stand of Les Fils de A. Piat et Cie. contains a 
number of exhibits interesting to mechanical engineers. 
This firm was established by J. Piat in the year 1830, 
when mechanical engineering in France was beginning to 
develop and when the tool industry was in its infancy. 
The exhibits include various kinds of power transmission 
gear, such as cast iron pulleys, spur gear wheels, friction 
clutches, and so forth. One type of frietion clutch shown 
for use on shafting, c., has the following characteris- 
tics :—-The driving disc acts by double friction, which is 
claimed to reduce the pressure necessary to produce 
adhesion. The friction surface is of wood. The mechani- 
cal movement for operating the disc is so arranged that 
the pressure is divided equally over three points on the 
friction surfaces. The clutch is provided with an 
arrangement for regulating the working pressure and 
avoiding the seizure of the working parts. Perfect 
alignment is not necessary. The clutch is said to 
require no lubrication and not to cause any end pressure 
on the shafts. Other points claimed for it is that its size 
is small and that it can be conveniently used under all 
circumstances. There is also another friction clutch 
for small powers. It is operated by means of an internal 
expanding collar which is pressed against the periphery 


of its receptacle by means of a tapered sleeve which is 
easily adjusted, and produces the pressure necessary for 


adhesion by opening the free ends of the collar. It is 
specially arranged so that the latter engages with the 
whole of the circumference of the receptacle. It disen- 
gages automatically by the spring of the collar when the 
handle is withdrawn. The tapered sleeve is said to be 
designed so as to avoid all longitudinal pressure. The 
clutch is suitable for transmitting 15 horse-power at 
100 revolutions per minute. A muff coupling for power 
transmission shafts constitutes another exhibit. It is 
fixed by means of tapered split sleeves made of steel which 
butt against a disc, helping also to keep the two flanges 
central. Fixing and removing are claimed to be quite 
easily carried out, and the two shafts are always perfectly 
in line.. No keys are required, and sleeves of the same 
dimensions can, it is claimed, be employed even when 
the shafts differslightly indiameter. Rollerswivel bearings 
are also on view; also ordinary swivel bearings. These 
latter are made of cast iron lined with a special metal. The 
length of the bearing varies from three to four times the 
diameter of the shaft. Itis supported by a completely 
spherical portion on the body on the pedestal, which 
latter is provided with a cap and forms a completely 
closed oil chamber. Ring lubricationis provided. These 
bearings the firm recommends for all high-speed installa- 
tions. The firm’s “ Optimus” bearings differ from those 
described in that the bushes are of brass, and two spherical 
supporting faces are provided near the ends of the bear- 
ing. The bearing surface is double the diameter. 
Special worm gearing is another article manufactured by 
this firm, and we are informed that a large quantity of it 
is supplied to the French navy. Cast helical gear wheels 
for fiour mills are also a speciality of this firm’s. These 
helical gears are mechanically moulded by their special 
process. A worm-wheel speed-reducing gear which is 
exhibited is claimed to possess a number of- special 
features. The firm’s hydraulic electric riveting machines 
are also worthy of mention. These tools are driven by 
electric motors, and they are operated by a single. hand 
lever. The machines are claimed to adjust themselves 
automatically for each style of rivet, and to give the 
necessary pressure, so that mistakes, it is said, are 
impossible. Various mosor car parts, such as cylinders, 
&e., are on view. They are cut in sections to show how 
perfectly the process of machining has been carried out. 

The exhibits of M. A. Bedoin consist of various 
sharpening and grinding stones, and stones for sharpening 
knives and razors. 

The exhibits of MM. A. Domange et Fils include 
various transmission belts. Some of the belts shown are 
made of leather placed edgewise. These belts are 
intended for transmitting large amounts of power. Other 
belts are shown which are intended for transmitting 
smaller amounts of power, the leather in this case being 
used flat in the ordinary manner. There is a display of 
leathers used for hydraulic purposes, for air pump pistons, 





and for water-and other liquid pumps ; of cylindrical and 
conical friction rollers made of tanned leather ; of leather 
ropes, both smooth and twisted for grooved pulleys: 
Leather piping, as used by the fire brigade and for general 
watering purposes, is also on view. In addition there is 
leather piping made twice the ordinary thickness, this 
being intended for use on the suction side of pumps. 

The compressed cork exhibited by the French Cork 
Company is in the shape of bricks and squares. It is 
used for building light partitions, which have to be noise- 
proof, damp-proof, and unable to transmit heat and cold. 
These cork bricks are used as linings for roofs, drying 
rooms, cold chambers, kc. The cork is claimed to last 
for a very long time, and also to be tireproof, while it is 
said to be well adapted for steam or hot water heating 
installations. For superheated steam up to a temperature 
of 400 deg. Cent. the firm makes a special coating for 
steam pipes, Xc., the special features claimed for which 
are good heat insulating properties, lightness, and cheap- 
ness. 

Mons. Gin exhibits a model of his circulating electric in- 

duction furnace, which is employed for the manufacture of 
high-class steels. The top of the model may be lifted, 
which enables the visitor to see how the circulating canals 
operate. The secondary of the furnace is formed by the 
steel in the canals. When the steel is sutticiently refined 
it can be tapped from the furnace by tilting the latter. 
On the same stand photographs of the electrode furnace 
are shown, in which ferro-alloys are made, and samples 
of ferro-silicon, ferro-tungsten, ferro-molybdenum, ferro- 
chrome and ferro-vanadium, and manganese silicon are 
or view. The Société Electro-Metallurgique Francaise 
exhibit a model of the Héroult furnace for the manufacture 
of tool steels. A sample of pig iron made in this furnace is 
also shown, and also pieces of high-speed tool steel. The 
Société d’Electro Chimie exhibits specimens of electro- 
lytic products, including potassium, sodiam and barium 
chlorates, ammonium perchlorate, «ec. 
' A noteworthy British stand to which we have not yet 
called attention to is that of A. G. Thornton, Limited. 
This stand is to be found in the Liberal Arts section, 
building No. 2a, the number of the stand being 37. 
The exhibits comprise all the latest improvements in 
mathematical drawing instruments, and _ engineers’ 
draughtsmen, and others can scarcely fail to find some- 
thing to interest them. 





WILLIAM JAMES AND THE HISTORY OF 
RAILWAYS. 
By R. SeyMourR RaMSDALE, 

IT is refreshing to notice how strong an interest has been 
aroused by Sir Alfred E. Pease’s recently published volume 
containing the memoirs and ‘‘ Journals ’’ of his great grand- 
father, Edward Pease. Refresbing for the reason that some 
of us had begun to fear that the interest of the public in 
general, as regards the pioneer days of railways, had almost 
entirely flickered out. Such pessimism it may be, after all, 
was scarcely warranted ; and if so all the better, for regret- 
table indeed would it be should interest in an epoch so 
memorable have been found entirely wanting. Apart from its 
own merits, Mr. Pease’s book is very welcome in that it may serve 
to stimulate the energies of other explorers in the same field, 
and throw light into the dark places of railway history. 
Many of the early: workers have been entirely forgotten, yet 
it is probable that, did we but know it, their names are worth 
recalling now and then from the oblivion in which they are 
buried. William James was amongst such men. 

In the early years of the last century many minds were busy 
with the problem of improved methods of transit. For nearly 
half a century before the same subject had been a pressing 
one and much good work had been done. Constructed, at 
length, on scientific principles, good roads traversed nearly 
every part of the country; also the great network of canals 
had progressed apace. On the new highways, land and water, 
plied innumerable coaches, wagons, and barges. Yet all 
this was palpably insufficient for the needs of the ever growing 
trade of the country. Among those engaged in such schemes 
was William James, solicitor, land agent, and many another 
thing besides, of Henley in Arden, in Warwickshire. Born in 
1771 he became, when quite a young man, estate agent to 
several imporant Midland land owners. So successful was he 
in the development of these properties by means of judicious 
drainage, road, and canal improvement, that his services 
were soon in great request. Thus it was that we usually find 
him spoken of as an engineer, although, as regards that 
profession, he was entirely self taught. Yet, from the brief 
and scattered notices which are available, it is to be found that 
he was employed in carrying out more than one highly 
importantscheme ofengineering, and that, too, with notablesuc- 
cess ; one example being the drainage of the Lambeth marshes. 
So it came about that before he had reached the age of forty 
he had become quite a man of mark in the commercial world. 
President of the South Staffordshire Coal Owners’ Association; 
large shareholder in canals, mines, and other industrial under- 
takings; was making his ten thousand a year, and reputed 
quite a millionaire for those days. From the first he had 
been greatly taken with a notion which he had found in use 
in certain of the Midland colliery districts ; the ‘‘ rail or plate- 
ways,’’ brought into notice by Benjamin Outram, from whom 
they subsequently came to be known as tramways,.by which 
coals were run down from the pits to the river or canal 
wharves. Thus it is not difficult to understand that 
he was a warm advocate of and shareholder in that 
earliest of English public railways, the line opened in 1803 for 
conveyance of lime from Merstham to Wandsworth. As yet 
no other tractive power than that of horses or mules had 
been thought of in connection with these schemes, for neither 
Stephenson or Blenkinsopp had then constructed their first 
and rudest locomotives. But when in London, James had 
heard talk of Trevithick and his invention, and determined 
to go down to Camborne in Cornwall and see for himself. 
He went, saw, and was convinced ; there was to be sought 
the power by which tramways were to become something 
more than tramways. Now began dazzling visions to unfold 
themselves to him; let but an alliance be brought about 
between the two new inventions, and what vast possibilties 
were there not in sight? Ere long he began a scheme of 
active operations. To the Staffordshire mine owners he first 





unfolded his plan by the advocacy of a tramway to connect 
Birmingham with Wednesbury and the Staffordshire coal] 
district. But strong as was his influence in that region he 
as yet found no support in that direction. In no wise 
daunted he became the heart and soul of the project for con- 
necting the stone quarries at Leckhampton, near Cheltenham, 
with the Severn at Gloucester. Several miles of this were 
constructed and ready for working in 1808. Then, on the 
estate of the Earl of Warwick, for whom he was land agent, 
he commenced another from the Clutton Colliery to Bristol, 
a distance of 12 miles, and wherever he went urged that the 
like be attempted. A little later he took in hand the most 
extensive project yet essayed; the making of a road, Jaid 
with cast iron rails, between Stratford-on-Avon and Moreton 

in-the-Marsh, in Worcestershire, a distance of close upon 20 
miles. This was completed, at a cost of something like 
£50,000, most of which came out of his own pocket, by the 
year 1817, thus antedating, by some years, the so-called first 
of English railways—the Stockton and Darlington. This, 
however, was but a single link of the great chain of railways 
which, he contended, could and ought to be made toconnect the 
ports with the chief centres of industry. His hope, in the first 
instance, was to take the Moreton line forward another twenty 
miles to connect with the Cheltenham undertaking, and, this 
once accomplished, surely others could be brought to see with 
him eye toeye? Wherever he went he expounded, demon 

strated, and tried to persuade, both viva voce and by the aid 
of a facile pen. In 1815 he even memorialised the Prince 
Regent in a letter in which he endeavoured to convince those 
in high places of the manifold advantages of cheap locomotio:, 
to be accomplished by the instrumentality of steam and 
the new system of railroads. But the time was not yet ripe. 
Wooed he never so wisely none would heed, or, if they were so 
polite as to listen, shrugged their shoulders when once out of 
sight and hastened to forget all about the matter. Even his 
moderate proposition to his fellow shareholders of the Merts- 
ham concern, to extend that line to near Waterloo Bridge, fell 
flat; the concern was paying but one per cent. and th 
proprietors were sick of it. Even on the Moreton line he 
failed to get his own way—to give the locomotive engine a 
trial. He had, as we have noted, actually seen what Trevi- 
thick could do, and he had herd of others made by Stephenson 
at Killingworth, and Blenkinsopp, at Leeds, which were still 
more effective ; were, in fact, working daily in the sight of all 
who cared to look. But Rastrick, the engineer of the line 
would have none of it; what he had seen of it inspired no conti 

dence, and so, perforce, the matter had to rest. To Rastric! 
stationary engines were the true tractive power; most mer 
wiro knew anything of the matter thought so then: ten year 

later and their notions were laughed at as antiquated. Now 

after the lapse of half a century, how strange does it seem 
that the pendulum has once again swung back to their way of 
thinking. 

So the matter stood, although in the meantime, 
projects were sapping the sources of his prosperity, when 
day early in the year 1821, James found himself in the 
neighbourhood of Liverpool engaged upon business in th: 
interests of one of his clients. There he soon heard talk 
which caused him to prick up his ears; a project was actually 
on foot for a railroad between Liverpool and Manchester, 
the very thing which, but the year previous, he had advocated 
in a pamphlet which he had printed and circulated entirely 
at his own expense. Thomas Gray, too, a few months 
before had published his ‘* Observations on Railways,’’ so 
that some reaping appeared, after all, likely to follow the 
sowing. Finding, on inquiry, that Joseph Sanders, a com 
mercial magnate of the former place, was the presiding genius 
of thescheme he at once sought out that gentleman. Then, 
indeed, was it a meeting of congenial spirits, for both were 
enthusiasts for the new notion. Finding thatit had not yet 
passed from the abstract to the concrete, the lawyer engineer 
at once offered his services to make the initial necessary 
survey for the proposed line. The adventures and even 
physical dangers attenting this survey need not here be 
dilated upon as they have been so graphically described by 
Smiles in his ‘‘ Life of Stephenson,’’ but there is one thing 
that historian has omitted to tell us, that James did this 
almost entirely at his own expense ; the whole thing was as yet 
too tentative to risk money in, and moreover he did it as a 
labour of love. This accomplished he hied him off post 
haste to distant Killingworth. He did not find Stephenson 
at home, but his people trotted out the locomotive to show its 
paces. ‘‘Billy’’ tore along at a terrific pace of some eight 
miles an hour, and James exclaimed—‘* Here is an engine 
that will before long effect a complete revolution in society,’’ 
confirming his admiration in a letter to Stephenson’s partner, 
James Losh. A little Jatter he made a second journey to 
Killingworth and went fully into the matter with both 
partners ; the outcome being a full understanding and an 
agreement made that James should advocate the locomotive 
for all the railways he might be concerned in. In return it 
was agreed to allow him a commission of 25 per cent. upon 
all profits made on locomotives supplied by the firm south of 
the Mersey and the Humber. Another point decided was 
that young Robert Stephenson, who had received practical 
training as an engineer, should assist in the second and more 
careful survey of the proposed line. . 

It was during the following summer that this second 
survey was undertaken, In addition to the aid of the 
younger Stephenson, James had the professional assistance 
of his brother-in-law, William Padley, a trained surveyor, 
and Francis Giles, a prominent and able Liverpool engineer. 
Again was there experienced the same opposition from land 
owner and farmers as in the previous essay, and it was during 
those months that James got his first, and not very pleasant, 
acquaintance with treacherous Chat Moss, so amusingly 
described by Mr. Smiles. However, the work was got 
through at last, for on the fourth of October we find the chief 
of the party reporting to Sanders :—‘‘I came last night to 
send my aid Robert Stephenson back to his father, and 
to-morrow I shall pay off Hamilton and Evans.(the two other 
assistants). I have now only left me Messrs. Padley and 
Clark to finish the copy of plans for Parliament, which will 
be done in about a week or nine days.’’ Now comes the 
tragic part of the business, a business which has ever been 
enveloped in a large amount of mystery. One day in 
November James arrived in London bearing with him, it 
may be presumed, the plans and specifications which had been 
obtained at the cost of so much peril and anxiety, doubtless 
with the intent to have them’duly lodged in the proper 
quarter. But this was not to be; before he had been many 
hours in the Metropolis he was arrested at the suit of some 


his 
one 


;one of his creditors and lodged in the King’s Bench prison. 


As to the exact manner in which thiscatastrophe was brought 
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about there seems, now, no means of knowing. There can be 
no question that for some time past his affairs had been in a 
very involved condition, but there seems to have been no 
immediate anticipation on the part of himself or friends that 
the crisis was so imminent. That hehad been a venturesome 
speculator is true enough, but it does certainly seem extra- 
ordinary that his fortunes should have met with the sudden 
and utter shipwreck they did. The matter, as has already 
been said, appears involved in deep obscurity which it would, 
now, be profitless, even if possible, to attempt to penetrate. 
What now concerns us is to note the effect that cruel stroke 
exercised upon the future of railway enterprise and led to his 
own entire exclusion from reward when reward came. How 
it came to happen we know not, but what did happen was, 
that the plans were never lodged and no further steps taken. 
Nor does it appear to be known what became of those plans 
or whether James ever received any recognition of his 
services, pecuniary or otherwise. Certain it is that two years 
later the whole business was begun over again de novo and 
entrusted to other hands, the result being that the beginning 
of the Liverpool and Manchester undertaking was delayed 
by three years. 

After an incarceration of some months some arrangement 
was come to by which James obtained his liberty. His 
former standing, indeed, and prominent position in the com- 
mercial world he never did recover. So stunned does he 
seem to have been by the blow that he never again sought to 
enter the field which had once seemed peculiarly his own. 
Stranger still no attempt seems to have been made to claim 
what it would seem he was fairly-entitled to—a share as per 
the arrangement in the profits of Stephenson’s locomotive 
business. Finding a haven of rest as agent to Lord Fal- 
mouth, he spent the remainder of his days on that noble- 
man’s Cornwall estates. Thenceforward until his death in 
1837 he disappears from history, save that some faint gleam 
of tradition speaks of various projects of his for railways in 
the tin country. Following this self-effacement his friends 
and contemporaries in the railway world seemed to have 
resolved upon effacing all that he had ever done for the cause. 
In the next generation an attempt was made to rescue his 
memory from unmerited oblivion, and in 1857 Mr. Smiles 
devoted a couple of pages in his ‘‘ Life of George Stephenson ”’ 
to James. Scanty it was, and a courageous attempt was 
made four years later in a pamphlet, entitled ‘‘ The Two 
James’s and the Two Stephensons’’ to state the case more 
fully, justly, and generously. Who was the actual author of 
this spirited vindication the-present writer has never been 
able to ascertain, although he has been informed that the 
initials ‘‘W. P.’’ were those of Mr. William Povey, oj 
Warwick, a friend of the man whose cause he so ably cham- 
pioned. Unfortunately, but a very limited number of copies 
of that able pamphlet were circulated, and it is now almost 
impessible to procure one. It seems, too, to have led to ene 
very curious and unexpected result. It intensified instead of 
dispelling the darkness. When Mr. Smiles brought out the 
second and revised edition of his book he omitted almost 
everything he had put on record in the first edition relating 
to James, a course which, on the face of it, is bewildering 
and extraordinary. So it has come about that railway his- 
tory, as it has hitherto been written, constitutes but a 
treacherous guide to the inquirer or to the student. To the 
present writer it seems an imperative duty that some attempt 
should be mede to shed some ray of light upon an obscure 
episode in early railway enterprise and to render some 
measure of justice to one of the earliest, ablest, and most 
devoted pioneers ; one who should surely have claim, and a 
valid one, to rank alongside the so-called ‘‘ Fathers of the 
Railways.’’ If this slight attempt should succeed in eliciting 
some further reliable evidence, or of bringing some more 
gifted and better equipped advocate into the field, his task 
will not have been essayed in vain. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





CYLINDER CONDENSATION, 


Sir,—Mr. Royds continues to miss the point in this controversy. 
His thesis is this. Messrs. Callendar and Nicolson have made 
certain calculations, from which they deduce that the temperature 
of tke cylinder walls cannot be less than some temperature ¢. But 
‘is not low enough to account for the missing quantity. There- 
fore there must be. leakage. To test this point they tried an 
experiment with a particular engine, and they found that wa‘er 
passed the slide valves when it was in motion. Therefore al] 
valves leak. 

Now, I myself do not believe that temperature difference in the 
cylinder walls will account for all this initial condensation. 
Neither do I believe in valve leakage. There is, I hold, something 
yet to be discovered which will explain the matter. 

As to the Callendar and Nicolson experiments, it suffices to say 
that Mr. Royds begs the whole question. These gentlemen never 
measured the temperature of the suxface of the cylinder walls at 
all. I quite remember my friend the late Bryan Donkin struggling 
with this question and giving it up in despair. It was always 
necessary to leave a little metal between the thermometer and the 
inside of the cylinder, and no thermometer could be made which 
did not lag. Iwas with him one day when he tried a thermopile, 
with the face of which the steam came into contact; but the 
results were too various and too uncertain to be of value. No 
means existed of recording the results. It has often since 
appeared to me, however, that it is in this direction that further 
inquiry may be pushed with hope of success. 

The thickness of metal involved is much Jess than that of this 
sheet of paper, and the whole work of condensation is done in a 
small fraction of a second. At the very moderate speed of 120 
revolutions per minute, each revolution is made in half a second, 
each stroke in a quarter of a second. If the cut-off takes place av 
quarter stroke, the time for condensation is one-sixteenth of a 
second How far down into the metal of a cylinder can a change 
of temperature extend ? 

Another pure assumption is that the weight condensed is in 
some way determinined by the difference in temperature. So it 
will, if time enough is allowed ; but steam is so utterly unstable 
that, under ordinary concitions, a difference of temperature of a 
couple of degrees will secure condensation just as surely as a 
difference of 50 deg. or 100 deg. 

If Mr. Royds will tell your readers what the actual surface 
temperature of the metal inside a cylinder is, as ascertained by 
direct measurement, I promise to reconsider all my. views. But 
Messrs. Callendar and Nicolson do not stand alone. Others have 
made experiments along the sanie lines with yuite different results. 
What is wanted is not assumptions from certain data, but direct 
experimental proof. It ought not to be beyond the resources of 
science to ascertain the temperature of, say, the inside face of a 
cylinder cover by direct measurement without calculation, but it 
has certainly not been done yet, 





Even now Mr. Royds will not commit himself to the assertion 
that leakage in a good well-kept engine may amount to 30 per 
cent. of all the steam supplied to it If not, he seems to abandon 
his case. 

August 11th, S. W. 





PROPELLERS FOR AIR-SHIPS. 


Sir,—I beg to bring before your notice an entirely new, and, I 
believe, important development in screw propulsion for aérial 
vessels, 

The accompanying photograph represents a machine that has 
been constructed to demonstrate practically this new discovery, 
which, very briefly, is as follows :— 

It is well known to all competent designers of aérial ships that 
slow-moving propellers will give far better results in proportion, 
for the absorption of a certain horse-power, than will fast-running 
propellers absorbing a much greater horse-power. This is 
expluined by the fact that in moving a plane surface against the 
air the resistance increases as the square of the velocity, and the 
horse-power absorbed increases as the cube of the velocity. 

To of any practical utility in propelling an aérial vessel, 
however, a slow-moving propeller would have to be of gigantic 
dimensions and corresponding weight, which, coupled to the fact 
that almost every square foot of area would be revolving at a 
different speed in miles per hour from any other, would detract 
greatly from its efficiency. 

By using a large number of very small propellers travelling at a 
great number of revolutions per minute, we obtain an equal speed 
in miles per hour, and consequently an equal thrust’ over the 
whole aggregate area, which is impossible with a single slow- 
moving propeller of large dimensions. Again, it must borne 
in mind that, although these small propellers revolve rapidly, 
their speed in miles per hour equals the mean speed of our large 
propeller, and by reason that their individual thrust is small, they 
can be so lightly constructed that we can obtain the whole area of 
our large propeller for avout two-thirds the weight, 

By the use of these small screws we entirely eliminate the 
squaring and cubing process for a large, fast-running propeller, our 











ARRANGEMENT OF PROPELLERS 


thrust and horse-power absorbed increasing by simple proportion. 
Herice, at the very lowest estimate 50 per cent. greater thrust 
can be obtained for the absorption of a certain unit of horse- 
power by this means than by the best design of single propeller 
using the same horse-power, and without any increase in the 
weight to be carried, 

On the experimental machine shown in the photograph there is 
one large propeller, 9ft. across tips of blades, driven from a 
34 horse-power engine, and exerting a thrust of 211lb., which 
compares favourably with the best propellers in existence for 
_ a The total weight of this system of propulsion 
is 180 1b. 

There are also forty-eight ser.ws of special shape, 12in. across 
tips of blades, driven from the same engine, and exerting a thrust 
of 35lb. for the absorption of the same horse-power, viz., 34. 
The total weight of this system is 150 Ib. 

The greatest care has been observed to ascertain that each was 
absorbing exactly the same horse-power, with spark, air, and 
throttle levers in precisely the same positions for both. 

Fitted to a balloon of the rigid Zeppelin type, this method of 
propulsion would mark a new era in aérial navigation ; thus, the 
British War Department’s airship, if fitted with this system of 
propulsion, could travel at least half as fast again for the same 
engine power as at present used, and with little, if any, increase 
in the weight to be carried. 


London, 8.W., August 11th. E. V. HAMMOND. 





FEED-WATER HEATERS. 


Sik,—In reply to Mr. Horsnaill’s letter in your issue of 7th ins‘. 

Taking the turbine generators of the Lusitania first. The loss 
of power—according to a table published in Nielson’s book on the 
turbine, page 112—would be about one half of the whole power of 
the turbine by exhausting steam at tke atmospheric pressure 
instead of a vacuum. Heating the water to 200 deg. implies 
exhaust steam at atmospheric pressure. 

This means, if the power of the turbines is to be maintained, one 
half of it would have to be taken from the boilers in addition aud 
the turbines enlarged, and worked in a very wasteful way. - The 
same remarks apply to the other auxiliaries, though not to the 
same extent as the turbines. 

The actual gain by using auxiliary steam in this way is = total 
weight of feed x degrees of temperature raised above hot well = 
1857 heat units. 

This is of no use, as the same result, or probably a better result 
can be obtained by using the live steam heater a'one, and not 
interfering with the auxiliaries in any way. 1 have no interest in 
feed heaters of any description apart from the interesting problem 
in mechanical science involved. 

With an L.S. heater it is only necessary to find in a reliable 
way the percentage of coal saved to find the heat units returned 
to the boiler, ag that percentage, other things being equal, 
measures increase of evaporative efficiency. 

I believe 12, 13, or even 14 per cent. might be obtained in an 
extreme case such as the Lusitania. 

Perhaps one of your very numerous readers would enlighten us 
as to the probable gain in the Lusitania. 

As Mr. Horsnaill objects to initials, I will sign my full name. 

RUSSELL. 

Greenock, August 10th, 





A PROBLEM ON PROPULSION. 


Srr,—In answer to the query of ‘‘ Student” in the issue of your 
magazine dated July 31st, I beg to submit the following solution 


| 








which, I think, expresses the conditions of the problem accu- 
rately :—In the first case in which the sail is exactly vertical, the 
total force due to the pressure of air on the sail acts in a forward 
direction and is balanced by an equal and opposite force due to 
the friction of the man’s feet on the deck. These being the only 
two forces acting on the boat, there is no motion set up in either 
direction. Jn the second case, in which the sail is inclined to the 


| deck, so as to fix our ideas, we shall assume that the air jet 


impinges vertically upwards on a plane which is inclined to the 
deck at an angle @, and whose horizontal trace is at right angles to 
the fore-and-aft centre line of the boat. 








Let P = air pressure per unit area of sail. 
A = area of sail. 
H = end view of line in which plane of sail meets the 
deck. 

Z = centre of area of sail. 
Total force on sail = P A acting at the point Z at right angles to 
the sail. The total forces acting on the boat itself are therefore 
(1) a force P A at the point H as shown, and (2) a counle P A x 
H Z. The force P A can be resolved into two forces R and Q as 
shown, R = P A cos. @ acting upwards, balanced by weight of 
boat and tending to decrease the draught, and Q = P A sin. @ 
acting forwards, unbalanced and tending to impart a forward 
motion to the boat. The couple P A x H Zis balanced by the 
fore-and-aft rghting moment of boat. 

As for the reaction of the force Q, the type of the problem must 
be considered, and the problem is primarily one on momentum, the 
momentum cf the boat being equal to the horizontal component 
of the total momentum of the column of air driven aft from sail. 

The reaction of the force propelling the boat acts on this column. 
With this method of propulsion obviously a greater speed could 
be attained by dispensing with the sail, the forward si-e of which 
increases the air resistance, and by standing with the bellows hori- 
zontal and pointing aft. In this way theoretically the total 
momentum of the air would be imparted to the boat. 

August 8th. . W. R. SINCLAIR. 





TANK ENGINES ON CURVES. 


Sir,—It sec ms to me that ‘‘Arcanum” has had but a limited 
acquaintance with railway practice. The use of blind tires is quite 
usual on main lines. The broad gauge engines of the ‘‘ Iron Duke” 
class, working the fastest express trains, had no flanges on the driving 


‘wheels. Eight-coupled mineral engines nearly always have one 


pair of wheels blind. 

As I understand “‘ Loco,” he wants to work six-coupled engines 
at a colliery over excepticnally sharp curves, and, of course, at 
very slow speeds. For this purpose he may spread the rails to 
4ft. 10in. with perfect safety. should prefer making the middle 
tires flangeless. Side play is inadmissible in the axles unless the 
crank pins are made portions of spheres, and ba!!-and-socket 
joints are provided in the side rods. 

August 10th. i J. 








MINING INSTITUTE OF SCOTLAND.- A general meeting of this 
body was heid on the 8th inst. at Kilmarnock, Dr. Robert Thomas 
Moore, Glasgow, presiding. Five new members were admitted, 
and the representatives for the Council of the Institution of 
Mining Engineers nominated at the last general meetin? were unani- 
mously elected. Regarding the proposal to remove the head- 
quarters of the Institution from Newcastle to London, Mr. James 
Barrowman, the secretary, moved that they agree to the recom- 
mendation of the Council of the Institution, which met in 
London. The chairman seconded the motion, which was unani- 
mously agreed to. A discussion took place on Mr. Sam Mavor’s 
paper read at last meeting on ‘“‘ Timbering Roadways,” and a 
paper tead by Mr. L. T. Lindsay Galloway on “‘ Experiment with 
Two Electrically-driven Pumps” was followed by a discussion. 


New TURBINE CHANNEL STEAMERS.—To the order of the 
London and North-Western and the Lancashire and Yorkshire 
Railway Companies, William Denny and Bros., Leven Shipyard, 
Dumbarton, are about to lay down two fast turbine steamers for 
service between Fleetwood and Belfast. The object of the joint 
owners in building these express vessels is to accelerate the North 
Ireland-London service by one hour, thus enabling them to com- 
pete on a better footing with the Heysham and Holyhead routes 
in the conveyance of North Ireland passengers to the metropolis. 
The Midland Railway Company’s turbine vessels have done ex- 
tremely well on the route from Heysham, and the adoption of 
turbines in the case of the new vessels for the Fleetwood route 
was, after full consideration, resolved upon. Although the 
advantages of turbine-propelled steamers for cross-Chanuel port- 
to-port purposes, as to speed and economy especially, were fully 
appreciated by the joint-owning companies, the river Wyre by 
which Fleetwood is approached was by some considered too 
tortuous for the full advantages of turbine propulsion being 
secured. But the reproach which attached to early turbine 
steamers that they possessed ‘‘poor mancenvring qualities” no 
longer applies, and the order recently placed with the Dumbarton 
firm is looked upon as throwing significant light on the esteem in 
which turbines are now held in this connection. 


AUTOMOBILE omnibuses in rapidly increasing numbers 
are being employed in the post and tourist service ia the Tyrol, 
especially in the Dolomites country, opening up magnificent resorts 
in the mountains hitherto only accessible by long and costly car- 
riage journeys. The new conveyances have so far proved an 
unqualified success. They cross the highest mountain passes, 
sometimes over 6000ft., in less than a third of the time occupied 
by the old diligences. No less than three fairly long lines have 
been opened this summer. One running from Trent, over Tione 
to Pinzolo, will be extended later to the picturesque. Madonna di 
Campiglio and down to Riva on Lake Garda. Another beautiful 
route traversed is that from Neumarkt-Tramino to Predazzo, 
which has proved so attractive to tourists that more cars have been 
puton. The type of omnibus mostly employed is of light and 
elegant build, carrying ten passengers besides a fair amount of 
small luggage. For heavy luggage and larger articles specially 
heavy motors are used. The State and railway authorities are 
greatly delighted with the success of these automobile lines, which 
often induce the tourists to leave the more beaten track in the 
neigbbourhood of the railways and go further into the mountains, 
therehy spending a longer time in the district than they had 
intended 
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THE GREAT WESTERN RAILWAY WORKS AT 
SWINDON. 


To attempt a thorough inspection of the locomotive, 
carriage, and wagon works of the Great Western Railway 
at Swindon in the time at the disposal of the members 
of the Institution who visited them on Friday, the 31st 
July, was, of course, impossible. Nevertheless, so well 
had the route chosen been mapped out by Mr. G. J. 
Churchward, the Chief Mechanical Engineer of the 
line, that a very excellent general idea of these fine 
works, notwithstanding their great extent, was obtained, 
and some sort of conception could be formed of the 
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| about 51,000. square feet. All kinds of road vehicles, 
such as delivery vans, lorries, omnibuses and carts, are 
made and repaired in it. Wheel and Tire shops. These 
are well supplied with labour-saving appliances, and have 
the usual wheel, tire, and axle lathes, and hydraulic 
presses. The Stamping shop. This is 240ft. by 185ft., and 
contains eighteen hydraulic forging presses, two being of 
200 tons, and seven of 100 tons capacity, as well as steam 
hammers and Brett drop-hammers. There are six large 
locomotive type boilers in which the waste heat of the heat- 
ing furnaces is used to generate steam. We may say that 
this system is also employed under similar conditions in 
the locomotive part of the works. The locomotive type 
of boiler seems to lend itself very well to the utilisation 
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PLAN OF SWINDON WORKS 


magnitude of the operations conducted in the general 
workshops of a large railway undertaking, which the 
Great Western may certainly be termed. Starting as a 
company to construct a line from London to Bristol—a 
distance of 118 miles—the Great Western system now 
embraces a total mileage of 2878, while the rolling stock 
owned at the end of last year was as follows :—Loco- 
motives, 2538; carriages, 6525; carriage stock, 1159; 
wagons, 68,238; rail motor cars, 99; and trailer cars, 70. 
All the new carriage and wagon stock is built at Swindon, 
and nearly all the locomotives, though some few of these 
are made at Wolverhampton. A great deal of the repair 
work is also carried out at Swindon, though there are 
branch repairing shops at Wolverhampton, Worcester, 
and Newton Abbot. It will be seea, therefore, that the 
main works are of first-class importance, and they 
actually find employment for as many as 13,000 work- 
people, 8000 of these being engaged in the locomotive 
department, and 5000 in the carriage and wagon shops. 
Moreover, they cover an area of 254 acres. 

Tracing back the early history of the works, we find 
that some rolling mills were erected in 1861. At that 
time, we gather, the company rolled its own rails, though 
we believe that this practice was discontinued about the 
year 1878. At any rate, no rails are now produced, 
thouzh the company does a very considerable amount of 
rolling, producing all its own bars, angles, channels, 
strips, &c. &c. In 1868 the carriage works were con- 
structed, and new foundcies were laid down in 1874. The 
former have recently been largely extended. New large 
erecting and machine shops, completely equipped for 
electric driving, were erected in 1902; and we might go 
on in the same strain almost indefinitely. We have from 
time to time dealt with various portions of the works in our 
columns, so that our readers are more or less cognisant 
of their general character, and in a short notice like this 
it will not be practicable to give anything like a detailed 
description even of those portions traversed by the 
members of the Institution; still, the following particu- 
lars will, no doubt, be of interest. 

The works are situated both on the north and on the 
south of the main Great Western line adjoining the 
station at Swindon, by far the larger portion of the area 
covered being to the north of the line. It will be can- 
venient, perhaps, if we reproduce the small plan map 
which was supplied to the visitors, and on which 
some shops are provided with numbers, so_ that 
the processes carried on in them may be seen 
by reference to the key. On this map, also, is 
shown the route followed by the party. The carriage 
and wagon shops were inspected in the morning, and the 
locomotive works in the afternoon. In the various 
buildings to the north of the line immediately adjacent to 
the station, though collectively termed the wagon shops, 
is carried on a good deal of work in connection with the 
building of carriages as well as wagons—this work 
roughly consisting of the metal work. In the wagon 
works there are the following shops:—Smiths’ shop, 
524ft. by 44ft. This contains, with its annexe, fifty-eight 
single and thirteen double hearths. There are eight 
steam hammers, and the light forging work is done there. 
Machine shop and carriage brake shop. This is 235ft. by 
370{t., and has recently been extended. It contains the 
usual machine tools, and in it carriage bogies are built, 
and vacuum brake cylinders, brake gear, axle-boxes, 
draw gear, «c., are fitted. Frame shop. In this the 
carriage and wagon underframes are manufactured, 
and it contains among other tools multiple drilling 
machines up to fifty spindles for frame members. There 
are also hydraulic riveters, both on jib and overhead 
cranes. They are raised and lowered by light hydraulic 
cylinders. Compressed air is also largely used for work- 
ing tools. The lioad Wagon shop has a total arca of 


of the heat from the furnaces. In this stamping shop 
forgings of almost every kind required in wagon and car- 
riage construction are cheaply and rapidly produced by 
hydraulic presses. The Power-house is equipped with two 
double-cylinder pumps, having 16in. by 2lin.. cylinders, 
built at Swindon. The Carriage Lifting shop is 350ft. by 
240ft., and has ten roads. There are four hydraulic drop 
pits. The Wagon Lifting shop has an area of 160,000 
square feet, and both new and repair work is done in it. 
The Carriage Washing shed is 350ft. by 60ft., and has three 
roads. There are raised platforms, level with the carriage 
floors, with water troughs of “ pick-up” section running 
along the edges. 

The carriage department is at the south of the line. 
In it the woodwork and the finishing is done. There is 
a large stacking yard with an overhead crane, saws, Xc., 
saw mills, timber drying shed, carriage body shop, gas 


there was some little difficulty in getting—or, at all 
events, it took some time to get—a finished boiler from 
the boiler shop to the erecting shop, because a public 
| road which could not be crossed came in between; but 
this has been entirely done away with by the construc. 
tion of a subway provided with hydraulic lifts at both 
ends. Everything has been designed and carried out in 
the works with such skill, and the machinery employed 
has been kept so well up to date, that it would be 
a somewhat difficult task for anyone who did not know 
to say offhand which parts were old and which parts 
new. As to the work carried out, that it is of excellent 
quality goes without saying. Everything possible is 
standardised, and in this way much labour is saved, 
As an example of this, one is struck by the smallness 
of the number of patternmakers employed, the reason 
being that even in the design of a new type of loco. 
motive as many existing pieces of mechanism are 
worked in as can be managed. Moreover, the system 
of standardisation is being carried out more and more 
rigidly as time goes on. 

Briefly to mention some of the principal portions of 
the works, there is first of all the drawing-office, which is 
at the top of the building of the office of the locomotive 
superintendent, and consists of two wings, 148ft. by 
46ft. 6in. and 148ft. by 45ft. 6in. respectively. It is 
lighted by inverted arc lamps. There is a large photo- 
graphic department. The old erecting shop, which is 
now used for repairing tenders and goods engines, 
measures 270ft. by 280ft. It is equipped with two steam 
traversers and four overhead rope-driven travelling cranes 
There are 84 pits, each taking one engine or tender. The 
original engine shed—480ft. by 70ft.—is the oldest build 
ing in the works. It has four rows of pits, and is used 
for finishing off and painting. The machine shop, adja- 
cent to the foregoing, is 280ft. by 160ft., and is chietl, 
used for repair work. It has some 5-ton walking cranes, 
and a number of automatic machines. The central 
power house has in it three three-cylinder vertical Westing- 
house gas engines, each of 250 horse-power, and cach 
coupled direct to a dynamo giving 600 ampéres at 250 
volts. They run at 200 revolutions per minute. The nut 
and bolt shop is provided with three creosote oil furnaces, 
and the usual automatic machines for the rapid produc- 
tion of nuts, bolts, rivets, and pins. In the stamping 
shop there are Brett drop hammers and seven steam 
hammers. The work carried out in this shop is worthy 
of special comment. The drop forgings produced are of 
excellent quality, and many of them can be at once built 
into their required positions without any further machinery. 
The dies used in this shop are produced in a small shop 
adjoining. Revolving files, electrically driven by a flexible 
shaft, are used for finishing the dies. The smiths’ shops are 
excellently arranged, and altogether cover an area of some 
50,000 square feet. Many of the special frame angles 
for locomotives are there pressed out in dies by hydraulic 
power. The forge contains nine steam hammers, the 
largest being of five tons capacity. In this shop there is 
again an example of the use of the waste heat from heat- 
ing furnaces being employed for raising steam in loco- 
motive type boilers. The points and crossings shop is 


STAMPING SHOP 


fitting shop, carriage repair shop, carpenters’ and finishers’ 
shop, trimming shop, and carriage painting shop. In this 
part of the works also the finishing of the motor coach 

| bodies is carried out. It may be mentioned that the 
Great Western Railway makes considerable use of motor 
coaches in different parts of its system. 

The locomotive works cannot fail to appeal to engineers, 
both by reason of their general design and lay out, and 
of the excellence of the work done in them. It would be 

| hopeless to give an adequate idea of them in the space at 
| our disposal, and we can but generalise. Like practically 
all the large railway locomotive shops in this country, 


| the Swindon Works have grown from comparatively | 
| Thereafter they are re-heated and put through the rolls, 


| small beginnings; yet the inconveniénces usually attach- 
' ing to this are not apparent. At onc time it is true that 


equipped with hydraulic presses for bending rails. Some 
excellent work is done in it. 

A most interesting part of the works is the rolling iill 
department. Originally the company rolled its own rails 
there, but now-a-days only smaller work is carried on, as 
already explained. Here all the scrap—whether iron or 
steel—produced in the works is re-used. It is first of all 
cut up into pieces, and then stacked in bundles of approxi- 
mately the same weight and composition, the men 
employed being very expert at this. The bundles are then 
placed in furnaces, from which they are withdrawn, after 
puddling, in the form of globular glowing masses, which 
are taken to the steam hammer and worked into blooms. 


which reduce them to the required sections. There are 
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VIEW IN “A” SHOP 


numbers of useful appliances in this shop—hydrauliec and 
otherwise—which space prevents us from particularising. 

In the millwrights’ shop, which has a total area of 
20,000 square feet, the usual millwrights’ work, and the 
construction and repair of turn-tables, pumps, cranes, 
portable engines, and hydraulic plant, chiefly for out- 
stations, are carried out. In the spring-smiths’ shops all 
sorts of springs—leaf, spiral, and volute—are made and 
tested, while the tank shop produces tanks, coal bunkers, 
and general steel plate work. Here are overhead and 
jib cranes of various sizes and some large punching and 
shearing machines. As in other parts of the works, com- 
pressed air—about the production of which we shall 
speak later—is available at all points. In addition to 
the cranes just mentioned, two steam traversers afford 
access to the tank, paint, and boiler shops, and also to the 
boiler and frame shops. It is almost superfluous to add 
that there is a perfect network of railways laid through- 
out the works and shops. 

The boiler shop possesses special interest. The work 
carried out in it is of the highest order, and it is equipped 
with an excellent series of machine tools and labour- 
saving devices. It measures 350ft. by 320ft., and it has 
a capacity of some 200 new boilers a year, and at the 
same time can undertake the repair of some 900 old 
boilers. There are two 20-ton overhead travelling cranes, 
as well as hydraulic cranes for light loads, such as 
riveters, and a number of jib cranes fixed to alternate 
columns. There are also a 30-ton fixed hydraulic crane 
with racking and slewing gear provided with a pit, and a 
fixed hydraulic riveter with a 12ft. gap. The latter is 
chiefly used for riveting barrels to fire-boxes. Among 
other machines are a special drilling machine for fire- 
boxes, and two electrically-driven horizontal band saws 
for trimming edges of fire-box plates after flanging. The 
fire-box drilling machine has a revolving bed-plate, which 
can be moved up or down, a travelling head with two 
drills, and a platform for the workman to stand on. 
With this machine it is possible to drill practically all 
the holes required in a fire-box at one setting by means 
of combined movements. The band saw machine is 
superseding the planing machine for removing the excess 
of metal left on the edges of the fire-box plates, &c., after 
flanging. The plate to be operated on is fixed to the 
traversing table and marked off. The saw takes both 
sides at once, and removes the edges at the rate of }in. 
per minute, leaving a clean smooth edge, and it does this 
quicker than a planing machine would. There is also 
a large hydraulic flanging press capable of exerting a 
pressure of 600 tons. It has ten rams, three main and 


seven auxiliary, and presses the large fire-boxes in two | 


heats, and the smaller ones in a single heat. In this the 
largest fire-box plates can be flanged. A smaller flanging 
press deals with lighter work, such as smoke-box fronts. 
The whole process of locomotive boiler construction as 
carried out in these works is a most interesting study. 
The excellence of the design, material, and workmanship 
are features which stand out prominently, and the 
arrangements are such that the work proceeds with the 
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utmost smoothness and precision. The hydraulic power 
is obtained from three duplex pumping engines, with 
two steam cylinders, 16in. by 2lin.. and four pumps, 44in. 
in diameter by 2lin. stroke. These were built at 
Swindon, and there are also two Pearns’ duplex triple- 
expansion pumping engines. In the house containing 
these there is also a 16in. by 24in. engine for driving 
machinery, while in an upper storey there are two 
Ingersoll-Sergeant two-stage air-compressors, with 
cooling chambers, tandem-coupled to compound engines. 
A spare compressor is also provided. This is only 
a portion of the air-compressing plant in the works. 

A central boiler-house supplies steam to a number of 
surrounding buildings. This boiler-house is remarkable 
for containing the only boiler in the works which is not 
of the locomotive type. This is a Stirling water-tube 
boiler provided with a mechanical stoker. The other 
boilers in this house are a battery of nine large locomo- 
tive type boilers arranged in a row, and carefully covered 
with composition. Two of these boilers are fired by special 
furnaces. 

The frame shop has a fine equipment of tools, and is 
served by two 5-ton walking cranes. The latest types of 
large slotting machines are employed, and stacks of ten 
or a dozen frames are slotted at the same time, and on 
the same machine. This, of course, obviates the 
necessity of marking out more than one frame, as the 
others are all arranged underneath it, and a great deal 
of time is thus saved, and absolute correspondence of all 
the frames dealt with at one time is ensured. Besides 
the slotting machines in this shop there is also a number 
of milling and drilling machines. The cylinder shop is 
provided with a series of special boring machines, as well 
as other tools, including those for planing, drilling, and 
slotting, and has two 5-ton walking cranes. This type 
of crane is extensively used throughout the works, and 
is especially handy owing to the smallness of the space 
it occupies, and the ease with which it is manipulated. 
Of course, its area of operations is limited, but if designed 
to suit the particular shop in which it works this is no 
great defect. 

The various foundries are well arranged, and of large 
output. For example, the iron foundry, which is 400ft. 
long by 80ft. wide, and is divided into two bays, has an out- 
put of some 240 tons a week, and can produce castings 
up to 20 tons in weight; and very good castings they are. 
The capacity of the two cupolas—which have hydraulic 
lifts to raise the metal, fuel, &c., to the charging floér— 
is from 12 to 14 tons per hour, and there are three over- 

| head electric cranes and also several jib cranes. There 
| is a brass foundry which can produce some 27 to 30 tons 
| of castings per week, and in which machine moulding is 
| largely practised; and a chair foundry, which is adjacent 
| to the iron foundry, and which has an output of about 
| 80 tons of chairs per week for the permanent way 
| department, principally for points and crossings. 

| The new erecting shop, which measures 480ft. by 
| 806ft., is one of the finest shops in the works. It is 
‘driven throughout by electric power. There are two 
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MACHINES IN “A” SHOP 


electric traversers and four rows of engine pits to accom- 
modate eighty locomotives. The western row of twenty 
pits is used for new work and the others for repairing 
passenger engines. Four overhead hydraulic-electric 
travelling cranes call for special mention. They were 
designed and constructed at Swindon, and each has two 
25-ton lifts and a 24-ton quick lift. The heavy lifts are 
worked hydraulically, the pressure being obtained by 
means of hydraulic pumps, which with their water tanks 
are mounted on the crane trolley, and which are driven by 
8 horse: power electric motors. These cranes are fine 
bits of work, and they can pick up and travel with the 
heaviest locomotive made at the works. The motors for 
the traversing motions are independent, and are of 
33 and 2} horse-power. 

This particular shop is lighted by 700 candle-power 
are lamps and by means of incandescent electric lamps 
in the pits and on the benches. Gas, however, is also 
laid on. We may here say that the lighting of the works 
as a whole is in a transition stage from gas to electric 
light, a number of shops still being provided with incan- 
descent gas burners. The capacity of this shop is from 
80 to 90 new engines completed per annum and 500 
engines repaired during the same period. 

A plant which attracted considerable attention was 
the engine-testing plant. This was described at some 
length in our issue of December 22nd, 1905, and we need 
not again refer to it in any detailhere. It may be stated, 
however, that it is arranged for the complete tests of 
locomotives, and to a certain extent, if not entirely, takes 
the place of the usual runs on the permanent way. The 
locomotive is worked under steam as in ordinary running, 
the wheels revolving; the engine, however, is prevented 
from moving forward, though the efforts which it makes 
to do so can be measured by a special steelyard 
apparatus. During the run the coal burnt and the water 
evaporated are carefully measured and the number of 
revolutions of the wheels—and hence the corresponding 
speed—can be noted. There are five pairs of carrying 
wheels, and these can be arranged at any required 
distances apart, to suit varying types of engines, by 
racks and pinions driven by an electric motor. When 
about to be tested the locomotive is run on to a table, 

|and is lowered on to the carrying wheels by sixteen 
motor-driven screw jacks. The draw-bar hook is then 
| connected to the measuring dynamometer and the engine 
| put in motion. The axles of the carrying wheels are 
| connected by belts and jockey pulleys. The axles are 
provided with water-cooled band brakes, which are worked 
by small hydraulic cylinders actuated by a motor-driven 
| return flow pump. The pressure is regulated by hand, 
and also by a centrifugal governor. These brakes are 
not intended to act as dynamometers, but merely absorb 
| power, and are used to regulate the speed of revolution 
| of the driving wheels. The actual power is measured by 
| the draw-bar pull and the speed. The revolution of the 
| carrying wheels is ingeniously used for driving a two- 
| stage air compressor which supplies the pneumatic tools 
| at work in the shop. The new locomotive, “The Great 
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Sear,” was another object of considerable attraction, and 
also the excellently equipped dynamometer car. 

The new machine shop meaxures 464ft. by 180ft., and 
all the tools in it are driven electrically, some being 
grouped, and those of larger size having their own 
inotors. There are five 6-ton electric walking cranes with 
5 horse-power lifting and traversing motors. The 
machine tools include crank axle lathes and sweep- 
catting machines; tire-boring, wheel and axle, screw 
cutting and gap lathes; vertical turning and boring 
machines ; multiple and radial drills; milling, profiling, 
shaping, slotting, planing, key-seating, grinding, and 
lapping machines. In fact, the tool equipment is excel- 
lent in every way. The production of the main crank 
axles for locomotives is extremely interesting. Some of 
these are built up. The facilities for this work are such that 
a crank axle can be rough-turned in about seven hours. 
Another interesting operation is the production of piston 
rings. These are made on vertical boring mills with turret 
heads fitted with special sets of tool: which are set for rough 
boring and turning, finishing inside and out, cutting the 
rings from the barrel thus finished by means of multiple 
cutters spaced according to the width of ring required, 
und rounding the edges of the rings. We understand 
that the average output is about 150 rings per week per 
machine, and the average cost of labour per ring 1}d., 
the machines being attended by lads. We may say that 
we also saw youths in charge of intricate work on heavy 
inachines, and they were producing excellent results. 

There are various points to which we may usefully call 
attention. There isthe engine weighbridge, for instance, 
which was mede by Pooley and Sons, and which has 
twelve tables weighing up to 12} tons per wheel, the 
weights being shown on segmental dials. Then there is 
the testing house, which contains a 60-ton buckton test- 
ing machine, and a 100-ton chain-te-ting machine. Boiler 
plate, rails, axles, tires, copper, wood, cement, rubber, «c., 
are tested, and the fatigue, friction, and conductivity tests 
are made. The drop testing plant for axles and rails is 
titted with a steam windlass working a two-ton tup to a 
height of 40ft. Chains, hooks, and lifting tackle for the 
whole of the system are repaired and tested in this depart- 
ment. Then there is a chemical laboratory to which 
most careful attention has been paid at Swindon for many 
years. No less than twelve chemists are employed in 
carrying out tests of water, coal, steel, copper, cement, 
xe. 

A large gasworks is situated at the extreme northern end 
of the works, and here all the gas required for the works, and 
the locomotive, traffic, and stores department is made. 
There is also an oil-gas plant for train lighting. The maxi- 
mum output is 1,500,000 cubic feet of gas per day, and of 
this quantity some 25 per cent. is composed of methane 
hydrogen gas, the plant for producing which uses oil-gas 
tar, and is quite a feature of the installation. A new large 
gasholder, with a capacity of 1,000,000 cubic feet, and con- 
structed on the three-lift spiral-guided system, has recently 
been erected. It works in a steel tank, 130ft. in diameter 
and 29ft. deep. 

One of the uses to which gas is put at these works is 
’ for heating tires for either putting them on or taking them 
off their wheels. In either case they are placed hori- 
zontally and a dozen bunsen jets placed at equal 
distances apart, and also arranged horizontally, are 
them. 

Finally, we may say that the works are well supplied 
with hydrants and hose, fire buckets, and patented extin- 
guishers. There are some powerful ejector hydrants, 
worked from the hydraulic mains, two steam fire engines, 
and several manuals. A trained fire brigade has been 
formed, which has periodical drills. Numerous fire-pits 
or sunk reservoirs are provided for the use of the 
engines. 








NON-SPINNING WIRE ROPE. 


WITH wire hoisting ropes constructed in the ordinary 
manner the effect of a load in hoisting is to cause the 
rope to rotate or spin. This spinning of a block of granite, 
t mine bucket, or a pile of steel beams, &c., may be not only 
inconvenient but also a source of danger to workmen. It is 
necessary, therefore, to use guide lines to steady the load. 
Various methods of rope construction have been devised to 
overcome this difficulty. One of the latest of these, a non- 
spinning rope, patented by Mr. Olaf Tangring, engineer for 
the American Steel and Wire Conpany, of New York, is now 
being put on the market by that company, after making 
extended tests and trials. A quarry derrick fitted with a 
single line of this rope has raised a marble block 250{t. without 
the block making as much as half a turn, although no guide 
rope was attached. A chain sling was passed around the 
block and the shackle hooked to a ring on the rope socket. In 
the construction of this rope, an inner series of wire 
strands is wound in one direction over a core. An outer 
series of wire strands is wound upon this, but in the opposite 
direction. The wires which make up each of the individual 
inner strands are twisted in the same direction as the lay of 
the strands. In the outer strands, however, the individual 
wires are laid in the opposite direction to the lay of the 
strands. ‘The number of strands required for the second or 
outer Jayer must be, of course, greater than the number of 
strands in the inner layer. For this reason, the inner layer 
has the wires as well as the strands all laid in one direction, 
as described. This gives them a tendency te untwist very 
much faster than if they were twisted in the opposite direction 
to the jay of the strands. The wires in the outer layer, being 
lnid in the opposite direction to the lay of their strands, do 
not tend to untwist so fast as those of the inner layer. The 
strands of the outer layer, however, counteract the untwisting 
tendency of the rope as a whole, When a weight is applied 
to the end of the rope, the greater number of strands of the 
outer layer have a tendency to untwist in one direction. At 
the same time the fewer strands of the inner layer have 
a tendency to untwist very much faster in the opposite 
dicection. The practical result is that the two actions almost 
perfectly balance each other in the rope. 
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ELECTRICALLY-DRIVEN AIR COMPRESSOR. 


THE air compressor illustrated above is of the vertical 
two-stage type, direct coupled to a 100 brake horse-power 
three-phase motor, through the medium of a flexible coupling. 
At a speed of 300 revolutions the compressor delivers 400 cubic 
feet of free air per minute, compressed to 120 1b. per square 
inch. Quiet runoving at this high speed is due to the special 
valve gear employed. Lach air cylinder is double-acting, 
with the valve chamber cast at the side, the cylinders, valve 
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chambers, and cylinder ends being all water jacketed. The 
valves, one of which is shown very clearly in section, are of the 
piston type and of cast steel. They are worked by means of 
excentrics on the crank shaft. The two delivery valves are 
arranged inside the main piston valves, and are of L section. 
No springs are required to operate them. The functions of 
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AIR PRESSURE DIAGRAMS 


the piston valve are to control the supply of air from the 
atmosphere or from the cooler to the cylinder, and also the 
delivery of the air after compression. The circular valves 
prevent the compressed air returning to the compressor cylinder, 
and being in equilibrium, close by gravity at high speeds 
without shock, being aided in their action by the relative 
motion of the piston valve. By taking out the valve spindle 


all the valves are easily accessible for inspection, &c. 

For high speed working effective lubrication is a necessity, 
and this feature has been well attended to. Forced lubrication 
has been fitted to all bearings and slides, the oil pump baing 
operated from the crank shaft. For oiling the cylinders, 
sight-feed lubricators are fitted on top. The inter-cooler has 
ample cooling surface to extract the heat generated in the 
low-pressure cylinder during compression. It contains a 
number of jin. copper tubes, through which water is circulated, 
baffle plates being provided to break up the flow of air as far 
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as possible. To keep the air pressure constant an air governor 
or automatic inlet valve is provided. If the working pressure 
is exceeded, the air inlet closes automatically, a partial 
vacuum being then formed on both sides of the piston. This 
is then in equilibrium, and the compressor runs without load. 
The crank shaft is of Siemens steel, of slab type, forged in 
one piece and machined all over. The main bearings are also 
of steel, lined with anti-friction metal, two-part, and fitted in 
pockets formed in the bed-plate. They are arranged so that 
they may be removed without withdrawing the shaft. The 
connecting-rods have adjustable bearings at each end. Both 
piston-rods and the trunk pattern crossheads are of steel, but 
the pistons and rings are of cast iron. 

The following details of tests carried out on this electrically- 
driven compressor have been supplied by the makers, 
Tilghman’s Patent Sand Blast Company, Limited, Broadheath, 
near Manchester:—Aircylinders, low-pressure 144in. bore, high- 
pressure 83in. bore, stroke 8in. Speed, 300 revolutions per 
minute. Volume swept by low-pressure piston per minute, 
458 cubic feet. Guaranteed capacity in free air per minute 
400 cubic feet. Shop temperature, 60 deg. Fah. Cubical 
contents of air receiver and connecting pipes, 55.375. Air 
pressure in receiver, 100lb. Air pressure in inter-cooler, 
341b. Temperature of air in receiver, 100 deg. Fah. 

Result: The compressor filled the receiver with air at 
100 lb. pressure per square inch with 245 revolutions, showing 
an actual capacity of 423.4 cubic feet of free air per minute. 
Theoretical horse-power required to compress isothermally 
one cubic foot of free air to 1001b.=0.131. Indicated horse- 
power required to drive compressor at 1001b.=75.6. Brake 
horse power required to drive compressor at 1001b.=84.8. 
Volumetric efficiency, 92.4 per cent. Commercial efficiency, 
66 per cent. Variation of air pressure required to work 
automatic inlet valve, 41b. The makers inform us that the 
supply of cooling water was inadequate for the test, and that 
a more liberal supply would have caused the temperature of 
the air in the receiver to be lower, with a corresponding 
increase of efficisncy. 
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RAILWAY MATTERS. 


Aw electric railroad to about 10,000ft. is being built 
on the Zugspitze, Bavaria, the highest peak of the Alps. It will 
run to the summit, and at the 7000ft. level a hotel will be built. 





A PASSENGER station on the North British Railway at 
Newtongrange, Mid-Lothian, was opened on Saturday, August Sth. 
It will accommodate a population of 5000 in a rapidly growing 
coal-mining district. An adjoining station at Dalhousie has been 
closed. 


Tue Servian railway authorities have just ordered 
twenty-seven passenger coaches and 145 goods wagons from the 
wagon works at Cassel, in Germany. The prices of this rolling 
toek ‘‘ made in Germany ” are 25 per cent. lower than those of 
any other firm competing. 


‘Tax railways projected by the Portuguese Government 
in the Mhambane and Mozambique districts are :-One from 
Mutamba to Mharrima, 58 kiloms. long, and another from the 
Bay of Mocambo reaching about 70 kiloms across the Jacaia dis- 
trict in the direction of Lake Chirua, 


Tur Board cf Trade has recently confirmed the under- 
mentioned Order made by the Light Railway Commissioners : 
|.landilo and Lampeter Light Railway Order, 1908, authorising the 
construetion of a light railway in the counties of Carmarthen and 
of Cardigan, from Llandilo to Lampeter. 


Accorpina to the Hlektrotechnischer Anzeiger, the 
Bavarian Government proposes t» construct a system of narrow- 
yauge electric railways in the Bavarian Alpine district in order to 
encourage the tourist traffic. The district would include the 
fourteen highest peaks of the Bavarian Alps. 


By the end of 1906 the rails on the Hejaz Railway were 
laid down on 452 miles from Damascus to a point 18} miles beyond 
Tebouk. By the end of 1907 trains could go as far as Bir-Jedid, 
69 miles from Damascus; the distance completed during the year 
1907 is thus 217 miles, while earthworks are ready for a great por- 
tion of the remaining 156 miles to Medina. 


ly is announced that the Bernese Alps Railway Com- 
pany has set aside £400,000 for the immediate conversion of the 
Spies Frutigen line to electric traction. Single-phase current at 
15,000 volts at a frequency of 15 will be used. The necessary 
energy will be supplied from the Kander and Hagnek works, in 
which special turbo-generators are to be installed. 


THE new railway extension from Knott End, near 
Fleetwood, to Pilling, was opened for traffic on July 30th. The 
new railway, which makes junctions with the main line of the 
London and North-Western Railway at Garstang and Catterall, 
has a length of 44 miles, and the cost of construction was about 
£38,000. It will afford a great saving of time for local traffic. 


Tue South-Western Railways Company of Russia had 
a most favourable year’s working in 1907, and the results exceeded 
the estimates considerably. ‘The total mileage of trains amounted 
to 3,434,240 miles more than was estimated. The gross receipts 
amounted to £7,461,194, or £1,265,372 in excess of the receipts of 
1906 ; this left a net profit of £2,705,296, or at the rate of 35.38 
per cent. of the gross receipts. 


AccorpING to a recently issued Consular report on the 
trade of Chungkin for 1907 up to the present some 7,000,000 taels 
have been raised for the construction of the Ssuchuan-Hankow 
Railway. To complete the line from Hankow to Chengtu 
1,000,000,000 taels will be required, and it is very doubtful whether 
the province will be able to raise this sum without outside assist- 
ance. The first survey of the line has been compieted, and another 
is about to be begun. 


HASsLINGDEN is placed in a dilemma by the discovery 
that the Corporation have not power to supply electric current 
for the tramways, the reconstruction of which is nearing comple- 
tion. The Act of )906, under which the tramways were taken 
over; not only furnishes no authority for erecting a generating 
station, but actually contains a clause stating that no such powers 
are granted. The explanation is that the Corporation had 
arranged to take current from a power company, who, a year 
later, notified that they would not carry their cable into the dis- 
trict. The Corporation are in negotiation with the Local Govern- 
ment Board with a view to finding a way out of the difficulty. 


Tae Canadian Northern Railway has given out some 
figures which show that the building of its new line from Toronto 
to Sudbury, with James Bay as its ultimate objective point, has 
involved structural difficulties of considerable magnitude. The 
construction of the line necessitates the evcavation of 3,700,000 
cubic yards of material and the blasting of no less than 1,200,000 
yards of solid rock. For this latter purpose as much as 2,250,000 
pounds of blasting powder, or its equivalent in higher explosives, 
was used. In addition to this, forty-four bridges and viaducts were 
built, giving a total length of 3000ft. Most of these bridges are 
of steel. The most important of the bridges is that across the 
Still River, which is 310ft. long, and is carried to a height of 280ft. 
above water level. 


Tae Beirut-Rayak-Aleppo Railway, Turkey, according 
to a Consular report for the year 1907, is slow in manifesting its 
commercial importance. Most of the merchants who experiment- 
ally used the line have reverted their trade to the caravan route 
of Alexandretta. The high rates maintained by the company, the 
Beirut quay dues and the damages sustained at Rayak leave, it is 
said, no margin for protit. The extension of the line from Aleppo 
to Tell-Habesh remains in suspense. Needful as a line from here 
northward may be to this province, its construction is deferred to 
an uncertain and perhaps distant future. In the meanwhile there 
is some talk of building a branch line from Homs to Tripoli, which, 
if realised, would unquestionably divert traffic to that small port 
from both Beirut and Alexandretta. 


AccorpinG to the Electric Railway Review, the Penn- 
sylvania Railway authorities have been studying the relative 
merits of the various systems of traction available for the operation 
of their lines in the vicinity of New York. To obtain more exten- 
sive information on the value of high-voltage single-phase over- 
head construction under special conditions, the company has 
determined to equip about five miles of its system where experi- 
mental work will not interfere with the traffic. The branch line 
chosen is practically straight, with easy gradients, and suitable for 
running at speeds up to at least 65 miles per hour. Several types 
of overhead catenary construction, both for tunnel and open-line 
conditions, will be installed and tested for both locomotive and 
multiple-unit train operation. The tests will be conducted during 
the summer and early autumn. ° 


THE report of the directors of the North London Rail- 
way presented at the half-year:y general meeting, held at Euston 
Station on Thursday, 18th inst., states that the gross receipts for 
the half-year amount to £229,874, against £252,392 in the corre- 
sponding period of 1907, a decrease of £22,518 ; and the expenses 
to £149,698, against £148,935, an increase of £763 ; the percentage 
of working expenses to gross receipts being 65.12, compared with 
59.01. The heavy fall of receipts under the heading of passengers, 


the report states, is the result of continued and more severe com- 
petition by electric tramways, tube railways, and motor omnibuses, 
Which has seriously affected the suburban traffic of all railways. 
The smaller earning from merchandise and mineral traffic is chiefly 
due to depression in trade, whilst the slight increase in working 
expenses has been caused almost entirely by the higher price of 
locomotive coal, 











NOTES AND MEMORANDA. 


Our of 42 existing blast furnaces in Belgium only 31 
are at present in operation, as compared with 36 at this time a 
year ago. The output of pig iron per twenty-four hours comprises: 
—Four furnaces, 390 tons of forge pig ; three, 200 tons of foundry 
pig ; and twenty-four, 2858 tons of Bessemer and basic pig. 


Tue Treasury Department at Washington adopted 
last year specifications for high-pressure cylinder oil which 
requires refined petroleum oil mixed with 10 per cent. of acidless 
tallow with a specific gravity not less than 0.070 at 50 deg. Cent., 
and a flashing point not less than 285 deg. Cent., which seems to 
substantiate the faith in tallow held by many of the old-time 
engineers. 





AccorpinG to a Consular report, a company drilling for 
oil in Payette, Canyon County, Idaho, struck a gas well at a depth 
of 740ft., and have since sunk to 1500ft. Up to the present time 
it has continued to emit gas, and the owners believe that they will 
eventually strike oil, of which there are strong indications. Such 
flows of gas are common in the district, and the Idaho Inspector of 
Mines gives an instance in which a small well, at a depth of 230ft., 
has been used to light and heat a residence for over seven years. 


A motor car efficiency test on a standard model of 
touring car gave the following results with aG standard touring car : 
On direct drive 15.75 horse-power was developed by the motor, 
14.70 horse-power was delivered at the ground. On the intermediate 
gear the figures were 15.75 and 14.40. That meant a loss between 
motor and rear wheels of 6% to 84 per cent., or an efficiency for the 
total mechanism of 93.5 per cent. on direct and 91.5 per cent. on 
intermediate gear. 


Tax amount of coal imported in British vessels to 
Havre last year was 757,933 tons, being an increase of 94,516 tons 
on the previous year, and of 195,317 tons on the average of 
1902-06. The amount of coke imported from the United King- 
dom was 7663 tons, being the whole amount imported from 
abroad. It shows a decline of 5156 tons from the previous year. 
Briquettes also show a decline of 1000, being 2242 tons from all 
countries, of which 2070 tons came from the United Kingdom. 


Tue author of a paper read before an Italian Institu- 
tion describes experiments in which the tantalum filament is 
viewed through a glass eyepiece micrometer scale—(1) with a direct 
current ; and (2) with alternating current through the lamp. The 
apparently doubled width of the filament in the second case is 
taken as evidence that there is vibration produced by the action 
of the alternating current; and the effect of such vibration in 
developing a crystalline structure is considered to be the cause of 
the short life on alternating current. A slow-period variation in 
the apparent diameter of the filament was also observed with the 
alternating current. 


Accorp1NG to the Iron Age, steel mine cars are coming 
into use in some of the anthracite coal mines in Pennsylvania. 
An installation of thirty cars was made recently at the mines of 
the Clear Spring Coal Company, West Pittston. A car of the 
type adopted at these mines costs about twice as much as the 
average car of wood. The steel cars are introduced not so much 
with the idea that they will reduce the cost of mining as to keep 
the cost from increasing as the companies have to go deeper and 
deeper for coal. The possible economy of the steel car is a ques- 
tion of the decrease in maintenance being sufficient to offset the 
increase in original cost. 


Tax report of the Department of Mines and Forests 
for the State of Victoria for the year 1907 says the yield of gold 
for the year 1907 amount-d to 754,270 oz. gross, or 695,576 oz. 
fine, equal in value to £2,954,617. A decrease of 80,505 oz. gross, 
or 76,714 oz. fine, has to be recorded, as compared with the output 
of the previous year. For this result the lack of new discoveries, 
the falling off in the yields from several of the lode mines, and the 
working out and closing of some deep lead mines are responsible. 
Very little in the way of new disccveries of lodes or alluvial has 
to be noted. The total output of gold since the first discovery in 
1851 to the end of 1907 amounts to 69,956,448 oz. gross, or 
65,792,063 oz. fine, valued at £279,471,595. 


In a pamphlet issued by the University of Illinois 
Engineering Experiment Station are given the results of a series 
of tests on a liquid air plant now installed at the University. The 
series covers a wide range of conditions, but the conclusions may 
be reduced to simple terms. In the matter of energy, it was 
found that only 2.5 per cent. of the energy expended in producing 
the liquid air is available for doing work. At a cost of 4d. a 
kilowatt-hour for power and an attendant at 1s. 54d. an hour, 
with the plant running at 3000 lb. pressure and the temperature 
of the air entering the liquefier at the freezing point, the cost of 
the liquid air is 1ld. a pint. With a pressure of 25001lb. and 
a temperature of 50 deg. Fah., the cost would be Is. 4d. a pint. 


CLEANING gas conduits by a simple method was 
described by Mr. W. D. Mount in a paper before the recent meet- 
ing of the American Society of Mechanical Engineers, referring to 
an installation of a battery of gas producers for continuous opera- 
tion. In order that there should be absolutely no shut-downs 
necessary from collections of dust in the conduits, cleaning holes 
were provided in their upper sides, through which a long bent 
pipe can be inserted periodically for dislodging by compressed air 
all dust accumulations. The holes are normally kept closed with 
heavy conical plugs of cast iron, and when the cleaning pipe is in 
use the joint is made tight by a ball sleeve that fits over the pipe 
and into the hole. In this way the dust is successfully blown out 
in the direction of the furnace without interruption or disturbance 
to the regular supply of gas. 


AccorpinG to the Western Electrician, the new mill of 
the Santa Cruz Port and Cement Company, at Davenport, Cal., 
with a capacity of 12,000 barrels per day, is entirely operated by 
the electric drive. The necessary power is purchased from the 
Bay Counties Power Company. The incoming 60,000-vo!t current 
is stepped down to 2000 voits by three 1100-kilowatt oi!-insulated 
and water-cooled transformers in a separate bui'ding with a con- 
crete floor and concrete side walls. The 2000-vot current is 
de ivered to various parts of the mi:l by overhead circuits. A circuit 
breaker and a starting-box are provided ona board adjacent to 
each motor. The motors are all standard induction motors, which, 
being placed in separate rooms, where comparatively litte dast 
reaches them, give practical-y no trouble inoperation. The wiring 
and automatic protection devices are also enc osed in such a manner 
as to e iminate danger of fire risk due to sparking. 


Tue City Engineer (Mr. Sumner), in his annual 
report, states that the present method of the synchronisation of 
City clocks is as follows :—‘‘ Greenwich mean time,” emanating 
from the mean solar-clock at the Royal Observatory, is officially 
indicated to the General Post-office, St. Martin’s-le-Grand, and 
thence re-transmitted by signal to the renters. A battery is auto- 
matically set in action, which transmits an electrical current, «id 
overhead lines, to the various clocks connected. Since 1903 it has 
been a condition that all clocks outside premises shall be so syn- 
chronised. At present it is a rarity to find two unsynchronised 
alike. Since the regulation of 1903 came into force, three over- 
hanging clocks have been licensed, while three others already 
existing have ceased to be synchronised. There are in all eighty 
private clocks and thirty church clocks exhibited in the City. Of 
these, twenty-three of the former and none of the latter are syn- 
chronised. Even the three clooks outside the General Post-office 
in St. Martin’s-le-Grand and the two outside the post-office in 





Foster-lane are at present unsynchronised, 






MISCELLANEA. 


THE South Staffordshire Mines Drainage Commissioners 
recently reported that by the new engineering scheme which they 
had adopted nearly 11,(00,000 gallons of water were now being 
dealt with every twenty-four hours. It is anticipated that this 
will enable colliery owuers to raise thousands of acres of truck coal 
which has been water-logged for very many years. 


THE unusual sight of scaffold poles in leaf, according to 
The Builder, is to be seen at Hadleigh, in Essex. On the hill there 
is a house in course of erection, and nearly every one of the 
scaffold poleshas sprouted out. Theexplanationcan only be that use 
had been made of very new poles, which still contained some sap, 
and ‘‘struck ” during the rainy season of the early part of July. 
The sight of scaffold poles in leaf is certainly somewhat curious, 
though by no means unknown. 





An electric tramway line of 3} miles in Damascus was 
ready and open for traffic on February 7th, 1907, while the 
lighting part of the project was not finished till the July of that 
year. Very few private houses are as yet lighted by electricity, 
but it is expected that most of the well-to-do people will soon 
useit. The hotels, coffee-houses, and theatres are now nearly al! 
lighted with electricity, besides the great mosque and the principal 
streets. The railway stations are not so lighted. 


A FURTHER extension of hydraulic power is taking 
place in Devonport Dockyard by the addition to the equipment of 
each of the principal storehouses of medium sized revolving 
cranes. ‘These cranes, which are constructed to lift a weight of 
l ton 50ft. in one minute, are mounted on pivots outside the 
respective buildings, on a level with the floor they are intended 
to serve. Five of this type are in course of erection, and will 
replace an equal number of hand-worked cranes. 


TurovuGu the aid of private contributions the Austro- 
Hungarian military authorities are now enabled to undertake the 
construction of a dirigible airship, which lack of funds had hitherto 
prevented them from doing. It is proposed to adopt a semi-rigid 
type, similar to the Parseval pattern, in preference to the rigid 
Zeppelin model. The German War-office have promised their co- 
operation, and the first Austro-Hungarian airship will be built in 
Berlin by the German Motor Airship Company. 


THE annual report of the Committee of the Manchester 
Local Section of the Institution of Electrical Engineers has just 
been issued. During the last session ten meetings have been held. 
The average attendance at meetings has been well maintained, 
and considerable interest has been shown in the papers, which have 
covered a wide field. The membership of the section is 787, in- 
cluding 339 stndents, which is an increase of 47 over last year. 
The report of the Students’ Section, which has held ten meetings 
and made nine visits to works, is issued separately. 


THE new engineering laboratories at the Heriot Watt 
College, Edinburgh, will be opened by Lord Rosebery, it fis 
expected, about the middle of September. With the completion 
of the new laboratories the facilities in mechanical engineering 
provided in Edinburzh will rank among the best in the country. 
The coliege bas acted in conjunction with the University 
authcrities, civil engineering being dealt with by the University 
and mechanical engineering by the Heriot Watt. The new wing 
added to the college will cost from £11,000 to £12,000, while in 
addition £4000 has been paid for the site. 


A LARGE power scheme has been sanctioned for Rome, 
Italy, by the City Council, this action following a grant to the 
municipality by Parliament of 25,000 horse-power on the rivers 
Aniene and Nera. Besides this hydraulic development, the plans 
include a steam generating station with an ultimate capacity of 
30,000 kilowatts. The power generated is to be used for lighting 
the city streets, and for a street railway system to compete with 
the existing company. At the same time that 25,000 hydraulic 
horse-power was voted to Rome the Parliament granted to Naples 
16,000 horse-power from the river Volturne. 


For some time past Aldershot has been carrying out 
extensive experiments with wireless telegraphy, and has a 
complete station fitted up for transmission, and by means of its 
balloons possesses favourable opportunities for receiving messages. 
Visitors to the balloon works at Farnborough, while waiting for 
the appearance of the airship recently, were deeply interested in 
learning that a stationary balloon hanging overhead was in wireless 
communication with the ‘‘Blue” fleet engaged in the naval 
manceuvres, and have been struck with the possibilities thus 
afforded for communication between the services in wartime. 


WE are informed, says the Electrician, that a message 
received from Lima reports that the telegraphic connection with 
Iquitos—on the Amazon River—is now opened. The connection 
from Lima to Puerto Bermudez is effected by means of a wire 
telegraph line, while the section from Puerto Bermudez to Iquitos, 
a distance of about 1000 kiloms., which in part consists of primeval 
forest, is bridged by a ‘‘ Telefunken ” radio-telegraphic installa- 
tion. The original intention of the Government of Peru to con- 
nect Iquitos by means of a wire line was gisen up on account of 
the difficulties and the cost involved. The Telefunken Company 
succeeded in establishing the service within two years at a cost to 
Peru of about 1,000,000 marks. 


Steps are being taken for the construction of a new 
subway beneath the area in front of the foot of Blackfriars Bridge 
on the City side. The scheme will cost £30,000, and will be paid 
for by the London County Council in accordance with an arrange- 
ment with the Corporation of London for the widening of Black- 
friars Bridge in order to avoid the tramways over the bridge, and 
thus connect the Northern and Southern tramway systems. The 
work will be completed when the widening of Blackfriars Bridge 
has been concluded. The subway will start from the north-west 
corner of the bridge to Queen Victoria-street, with spurs going 
east and west to points opposite the District Railway Station, so 
that pedestrians will be able to avoid the dangers of the vehicular 
traffic at the crossing in question. 


Tue fifth annual report of the Metropolitan Water 
Board was issued last Tuesday evening. Dealing with the average 
daily supply during the year the report points out that, compared 
with the preceding year, there was a decreased supply of 1.29 
gallons per head per day over the whole area, while the popula- 
tion increased 1.20 per cent., and the services 1.38 per cent. For 
the whole area the average daily supply per head was 31.55 gallons, 
or 2.8 cwt. of water. In 1906-7 the figure was 32.84 gallons. Ap- 
proximately, 51.5 per cent. of the total population was supplied 
from the Thames, 23 per cent. from the Lee, and over 25 per cent. 
from wells and springs. Figures are given relative to the storage 
reservoirs of the Board, and show that for the whole area there is 
a reserve of forty days’ consumption. 


Movine a_large steel water tank was successfully 
accomplished at Springer, New Mexico, on the Atchison, Topeka 
and Sante Fe Railway. The tank is 24ft. in diameter, 43ft. high, 
weighs 30 tons, and was moved by rail a distance of four miles. 
It was rolled in the ordinary manner to cribbing on the railway 
line, where it was jacked up high enough to push two steel flat 
cars underneath it. The cars had been prepared by building 
timber platforms on them 24ft. wide. The tank was securely 
chained to the sills and braced on each side. The line over which 
it was carried has two curves, each with an outer rail elevation of 
5in., and in order to avoid accident at these points the side bear- 
ings of the cars were b ocked with short jacks, so that when the 
tank went on to the curves the lower sides of the cars could be 
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THE GREAT WESTERN RAILWAY WORKS AT SWINDON 


(For description see page 164) 
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Stream (Glasgow).—We must decline to answer your questions marked A 
and B, because they refer to matters of opinion, and not of fact, and 
the only possible answer would mean the interpretation of the 
terms of the contract. C. ‘Ordinary Saturated Steam” we should not 
interprets meaning “dry steam,” if introduced in an economy guarantee ; 
ordin. ry saturated steam may contain as much as 10 per cent. of water, 
seldom less than 3 per cent. D. Dry steam cannot be had without some 
amount of superheating or wire drawing. About 40 degrees will suffice. 
Separate superheaters are, moreover, not necessary. In some cases the 
products of combustion pass round the steam drum, the resuiting steam 
being efficiently dried without much increase in temperature. 
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The French Labour Problem. 


SINCE the arrest of the wire pullers of the Ccn- 
fédération Générale du Travail the conflict which 
has come to be known as the “-War of the Classes’’ 
has by no means abated, and every new develop- 
ment is more or less of an unexpected character 
owing to the way in which the employers and the 
unions are constantly shifting their positions. Two 
weeks ago the Confédération Générale du Travail 
was believed to have received its death blow, but to 
the general surprise it is now announced that the 
Fédération of Miners in the North of France, com- 
prising about 20,000 men, have joined the Con- 
fédération, which, on the face of it, would make 
this organisation even more powerful than it was 
before. This affiliation of the northern miners is 
all the more remarkable, as they have always shown 
a certain self-restraint in their agitations, and have 
consistently refused to adopt the violent and 
destructive methods of the Confédération Générale 
du Travail. M. Basly, and the other leaders of the 
northern .colliers, state that this affiliation was 
carried out against their wishes, and, in fact, they 
do not seem to have been consulted at all. The 
joining of the northern colliers at a time when the 
Confédération is utterly discredited on account of 
its obviously revolutionary character is inexplicable, 
unless it can be argued that the Miners’ Fédération 
aims at controlling the Confédération and directing 
its power into more legitimate channels. If this be 
the case it is hardly to be expected that the colliers 
will succeed in their object unless they can get rid 
of the revolutionary element, which will be a matter 
of no small difficulty. But if, on the other hand, 
the colliers should fall under the influence of the 
Confédération, the situation seems fraught with 
serious consequences. While the Confédéra- 
tion Générale du Travail has been successful 
in drawing the Northern Fédération of Miners 
within its ranks, it has been less fortunate else- 
where. One of the most powerful unions is the 
Bakers’ Union, and when the Confédération 
ordered the bakers out on strike they took a ballot 
amongst themselves, and decided, by a majority of 
more than one-half, that they would not strike at 
the bidding of the Confédération. As a matter of 
fact, the men are beginning to learn that these 
wholesale strikes are doing them no good. As the 
employers see that they can get no peace, even by 
giving in to the claims of the men, they have no 
alternative but absolutely to refuse to entertain 
these claims, and the only result of the strikes is to 
deprive the men of their wages and irritate the 
public, who are victims of these disturbances. 
Already capital is on strike in the sense that, 
owing to the impossibility of fixing prices and get- 
ting work done, capitalists refuse to embark upon 
undertakings of any kind, and now it is seriously 
proposed to organise a strike of consumers under 
the impression that when buyers refuse to pay 
the higher prices which are the direct result of 
labour agitation the producing classes will have to 
come to terms. Another thing that is giving 
pause to the promoters of strikes is the policy being 
adopted by those who suffer from them of bringing 
actions for damages against the strike mongers. 
As a case in point, a certain Pataud, who is the 
secretary of the electrical engineers’ union, issued 


certain evening from eight to ten o’clock. There 
was no apparent reason whatever why this should 
be done, unless Pataud desired to give a salutary 
warning to the companies; but it is difficult to 
understand the reason for the warning, seeing that 
since the last strike the Government have taken 
measures for promptly replacing the men with the 
army engineers, and had the strike lasted more 
than a couple of hours the Paris electrical generating 
stations would have been in military occupation. 
The companies, however, hesitate to resort to this 
extreme measure for fear that the men would 
damage the machinery before leaving. As the 
result of the two hours’ strike last week, however, 
quite a large number of actions have been brought 
against Pataud by people employed in the theatres 
and other places who sustained financial loss 
through the failure of the electric light, and if 
these actions should be sustained there are possi- 
bilities of retaliation upon the promoters of strikes 
that appear to be almost unlimited. Again, the 
situation in the building trades is by no means of a 
character that is altogether reassuring to the men. 
The Employers’ Fédération have not yet proceeded 
with the general “ lock out’ which was announced 
for the end of last week, but they state that since 
the beginning of August they have discharged 1900 
men. There has certainly rarely. been a time when 
so many hands in the different industries have been 
out of employment. Under the present circum- 
stances the men have no one to blame but them- 
selves. 


The Legal and Ethical Position of an Engineer. 


IN a letter which appeared in our issue of July 25th, 
under the heading “Professional Etiquette,” a 
correspondent drew attention to certain rules of 
etiquette, which, according to one of our contem- 
poraries, have recently been enunciated by one of 
the learned societies. These rules appear, indeed, 
to be worthy of consideration from many points of 
view. The status of the engineer is not easy to 
define. None of the Institutions take official 
cognisance of professional procedure or behaviour ; 
and as Professor Kennedy remarked some years 
ago: * There are no text-books on such subjects, 
and it takes a good many years to find them out.” 
The rules are six in number. The first four are of 
a strictly ethical character, while the last two really 
declare the law as it affects the engineer. The first 
four are as follows:—(1) No consulting engineer 
should solicit employment as consulting engineer 
verbally, by letter, by agent paid by commission or 
otherwise, or by any other means; (2) No consult- 
ing engineer should answer advertisements for 
consulting engineers; (3) No consulting engineer 
should advertise for employment ; (4) No consulting 
engineer should pay by commission or otherwise 
anyone who introduces clients. So far as the law 
of the land is concerned, it would be impossible for 
engineers, as a body, to enforce these rules in their 
application to the individual. Touting and adver- 
tising offend against no Act of Parliament, nor does 
the engineer who advertises infringe the rules of 
any body which has disciplinary powers; and it is 
in this respect that, for good or ill, there is a great 
gulf fixed between the brotherhood of engineers 
and the other learned professions. The doctor who 
advertises may be struck off the Medical Register 
for ‘infamous conduct in a professional respect.” 
The solicitor may be dealt with by the Law Society; 
while “ gentlemen of the long robe’’ are subject to 
the jurisdiction of the Benchers of the Inns of 
Court. But the profession which this journal 
represents has no domestic forum—no central 
authority which can legislate and prescribe rules 
of conduct for the vast body of persons who call 
themselves engineers. 

The first difficulty attending the enforcement of 
the rules above set out would be the definition of the 
term ‘consulting engineer.”” Anyone may adopt this 
high sounding title; and apparently the persons 
who consult him have no right to complain if they 
find out that he is no more qualified as an engineer 
or as a consultant than the man in the moon. 
Amongst the leaders of the profession, of course, it 
has a well defined meaning. Professor Kennedy 
expressed the following opinion when addressing a 
number of students in 1903.. He said :—‘* Among 
engineers who may be called ‘ consultants’ I would 
include not only men who work independently, like 
myself, but also the great army of borough engineers 
of all classes—of engineers to municipal works of 
every kind—and of engineers to companies or firms 
who are not manufacturers. All these men, 
although they are not strictly consulting engineers, 
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at least belong to a class distinct from manu- 
facturers, and it is their kind of work which I know 
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most about, and desire to speak of. Their business 
is generally to scheme out plans for carrying out 
works ; to draw up the specification in which these 
plans are, or ought to be, described ; to superintend 
the work as it goes on; and in general to formulate 
what they or their employers want to be done, and 
then to see that it is properly done. Very often, 
besides, they have the interesting experience of 
being actually users of the works that they have 
schemed out.”” If it were possible io limit the right 
to use the title “consulting engineer” to persons 
having these qualifications, it would not be difficult 
to enforce the rules to which we have referred. 
The medical practitioner who has a degree knows 
that the use of that degree will be protected. He 
knows that no mere Jayman can call himself 
“doctor” or “ surgeon; ” but he knows more. He 
can rely upon the General Medical Council to 
punish any of his professional brethren who ignore 
the unwritten code of professional ethics. But 
what does it avail the engineering profession to set 
up a standard which can be set at nought by any 
outsider who chooses to enter the lists as a con- 
sultant? That all the rules above mentioned 
weuld be honoured in the observance we are 
prepared to admit; but that there is any prospect 
of their becoming so universally honoured as to 
Jead the public to attach a special meaning to the 
word “ consultant ”’ is too much to hope. 

Professor Kennedy—if we may quote once 
more from the speech above referred to—would 
inculcate these excellent principles in the minds of 
all those who are entering the profession. Witness 
the following passage:—‘If you are consulting 
engineers also you have absolutely no business and 
no right to be interested in any way whatever in 
any manufacturer’s firm from whom you can 
possibly buy anything. Many of the manufacturing 
concerns are limited companies, and sometimes it 
may be very tempting to take up shares in them 
when you know that their work is good; but 
clearly it would not do for anybody who was going 
to specify work to be a shareholder in a firm who 
might possibly tender to his specification. How- 
ever free from prejudices your mind might, 
in fact, be, it is necessary for you not only 
to avoid wrong, but also to avoid even the 
appearance of it. There is yet another matter 
which perhaps I ought to mention. There 
is a very strong temptation to a young man con- 
scious not only of his own merits and abilities, but 
conscious also that he wants to get married and to 
make money, and that as yet he is known to but 
few people to tout round for business. That is a 
thing which must not be. There is, unfortunately, 
no definite rule, as in the legal and medical pro- 
fessions, against it; but everybody who does so will 
be sorry afterwards. It is, of course, a very 
undesirable thing that business should not come 
your way, but should go to some other fellow who 
is not nearly so clever or virtuous as youare. I 
hope that such experience will not be yours; but, 
even at the worst, you will find it the best policy in 
the long run—to put the matter on the lowest 
basis—to do nothing in your own profession which 
would not be tolerated in any of the other great 
professions with which we wish to feel ourselves on 
an equality.” 

The last two rules to which our correspondent 
refers are in quite a different category. They are 
as follows:—(5) No consulting engineer should 
receive trade or other discounts, or surreptitious 
commissions or allowances in connection with any 
works which he superintends; and (6) a consulting 
engineer who is also directly or indirectly interested 
in any contracting or manufacturing business should 
inform his client in writing what his connection is 
with such contractor. With regard to (5), an 
engineer acting in contravention of this rule would 
not only bring himself within the Prevention of 
Corruption Act, and so be amenable to the criminal 
law, but he would also be guilty of a breach of his 
legal duty to his employer. We recall a case in 
which an engineer received a commission from a 
contractor. It was held that any surreptitious deal- 
ing between the contractor and the engineer was a 
fraud which entitled the employer to have the con- 
tract rescinded. Moreover, the Court will not 
inquire into the motive of the person who gives a 
bribe, and there is an irrefutable presumption that 
the person receiving it was influenced by it. As to 
the sixth rule, the question whether an engineer 
would be under a legal duty to disclose his interest 
is not quite so clear. It is submitted, however, 
that if an engineer were to introduce a contractor 
in whose business he had a large share he would be 
guilty of a breach of duty if he did not divulge the 
fact. The employer not unnaturally looks to the 
engineer to select the contractor whose tender is 








the most favourable from every point of view. How 
could an engineer justify an appointment if it were 
shown that he himself were a participator in some 
of the profits ? 


Enterprise. 


WITHIN the last few weeks our attention has 
been called to an aspect of foreign competition 
which does not seem to have received sufficient 
attention. The facts are very simple. as stated 
to us. ‘Two expensive machines were required 
of considerable power. They are specialities 
with several English and Scotch firms, yet the 
orders went to Germany, because no home firm 
would undertake responsibility for machines which 
had to do something different, but not very different, 
from what the normal machines do. A German 
house undertook the work at once, and the result 
has been quite satisfactory. Price did not inter- 
fere, and the home customer went abroad to supply 
his needs with reluctance. It has often been urged 
against our manufacturers that they will not go out 
of the beaten track; and we have defended their 
policy, because, as a rulé, those who found 
fault did not understand the facts. As we 
have previously written, it would be as good 
sense to attack a West-end carriage builder 
because he refused an order for costers’ barrows. 
But the cases to which we now refer are quite of a 
different order. It must be kept in mind that the 
home makers did not refuse to take the order, 
they only declined to accept responsibility. They 
seem to have doubted that a machine could do what 
was wanted. They were not certain that it could. 
They had not sufficient confidence in their own 
skill and power of adapting a means to an end. 
The would-be purchaser was certain that it could 
be done; but he felt that he would not be justified 
in supporting his opinions to the extent of, so to 
speak, forcing an order on unwilling manufacturers. 
He tried German makers. He found that they 
were sanguine of success; and they took the 
order and carried it out to the complete satisfaction 
of the purchaser. We regret that reasons which 
must be sufficiently obvious prevent us from giving 
names, or even hinting at what the machines are. 
It must suffice to say that little more was needed 
than an extra range of motion in a machine driven 
by electricity. It is a matter of common know- 
ledge that orders constantly go abroad, simply 
because no one at home will undertake to supply 
what is wanted. It is an almost unheard-of thing 
that a German or a French house should admit 
that they cannot—which is quite different from 
will not—supply what is asked for. 

The question of interest is, why German engineers 
seem tohavemore confidence in themselvesthan have 
English or Scotch engineers? It is very difficult 
to say. It does not appear that a conservative 
spirit lay at the root of the matter. It might, 
perhaps, be argued that Scotch caution operated ; 
butthis does not apply to English makers. Is it possi- 
bleinsuch cases that makers donot takeorders because 
they lack knowledge? The order was nota trifle. It 
was worth a couple of thousand pounds at least. 
It is quite possible that chief draughtmen and 
managers had no doubt that this thing could 
be done, but that cautious heads of firms and direc- 
tors with less special knowledge overruled them. 
If competition were not keen the affair would be of 
small importance. But at this time, when orders 
are scarce and business is slack, every aspect of 
trading policy and practice deserves attention, 
however apparently insignificant it may appear 
to be. 

A careful and dispassionate examination of the 
recent facts of the history of industry goes, we 
think, to show that one of the principal short- 
comings of Great Britain is lack of enterprise. Of 
course there are exceptions, but the exceptions 
more than prove the rule, because it is the men 
who have had faith in themselves, and inspired it 
in others, who have gone to the top. It is not that 
we have become too cautious, but we have ceased 
to search for opportunities. An example is ready 
to our hand. It is supplied by the working of the 
new Patent Act. Tariff reformers point with 
delight to the fact that, although it does not come 
into force until the 28th inst., dozens of foreign 
manufacturers are already seeking sites for factories 
in this country. It will suffice to name one, the 
great Elberfeld dyeing firm, Elberfelder Farben- 
fabriken has taken 24 acres at Port Sunlight, 
Cheshire, on which to build an enormous factory. 
Now it has been proved up to the hilt that the coal- 
tar dyes were invented in this country, but the 
trade in them was ruined because the Prussian 
Government would not grant patents, and Germany 








beat our would-be manufacturers out of the 
market, pure alcohol, an essential, being available 
in Germany excise free, while our manufacturers 
had to pay 10s. or 12s. a gallon. Now why should 
we look with satisfaction on the establishment of 
German works within our shores? Why is it 
Englishmen have not done this thing themselves ? 
If it can pay Germany, it should pay us. Wedo not 
now-a-days lack chemical talent. Is it not rather 
that we lack enterprise? There is much money in 
this country seeking investment. Everybody finds 
it in the sweet simplicity of 3 per cent. It really 
seems that just as we employ professionals to play 
our games, we are satisfied to see other nations use 
our money rather than use it ourselves. 

We shall be told, of course, that the exclusion of 


/ our manufactures from other countries kills invest- 


ment in our manufactures at home. We are not 
concerned to dispute the truth of this proposition : 
but after every allowance has been made it seems to 
be indisputable that there is a lack of enterprise 
with us much to be deprecated. There are writers 
who attribute it to a want of national tone —in 
other words, to simple cowardice. The manufac- 
turer will not knowingly incur a risk. He lacks 
confidence in his own abilities. It was not in this 
way that our former manufacturing and trading 
supremacy was built up. That supremacy was the 
result of sheer audacity; the Englishman won 
because he had faith in himself. The Trevithicks 
and Stephensons and Brunels, to name but a few 
out of hosts, did not know what it was to be beaten 
any more than did Nelson or Wellington or Napier. 
We really cannot imagine any of the eminent 
engineers of a past generation refusing an order 
because they feared that they could not carry it to 
a successful termination. 

There are in this country, we rejoice to say, men 
and firms who fear nothing, and possess a confidence 
in themselves which nothing can shake. But there 
are also men, and that in numbers, who are deficient 
in enterprise, who plod along in well-worn grooves 
and then grumble because they find themselves 
beaten on their own ground by the foreigner. It is 
useless now-a-days to say that want of technical 
education is to blame. Even at the worst it was 
only one factor in half a dozen of at least equal 
importance. The true danger is commercial in- 
dolence and injudicious caution. Speculations are 
undertaken or refused alike without adequate 
investigation, either because those inquiring do not 
possess suflicient knowledge to carry out inquiry 
properly, or because they are too indolent to push 
inquiry home. We cannot think it possible that 
the firms to whom reference was made at the 
beginning of this article took enough trouble 
about the matter. We refuse to believe that a 
German firm could make modifications in a well- 
known type of machinery which no British firm 
would risk. It is not that they could not, but 
that they would not, and they would not because 
enterprise did not stimulate them. 





THE WILBUR WRIGHT FLYING MACHINE. 


Our French neighbours are just now taking the keenest 
interest in the flying experiments carried out by Mr. Wilbur 
Wright with a machine he has brought over from the 
United States, and the fact that, despite the successes 
of Farman and Delagrange, this interest should be every 
day growing more strongly, seems to imply that the 
American experimenter is doing better than his prede- 
cessors on this side. Apart from the excellent results 
being obtained by Mr. Wilbur Wright, additional interest 
is being shown in his trials on account of the notoriety 
the Brothers Wright have acquired during the past two 
years from the sensational flights alleged to have been 
made at Dayton (Ohio), when they were said to have 
flown considerable distances long before the French 
experimenters had even started their apprenticeship. 
The mystery attaching to these performances, and the 
entire absence of any proof of their having been accom- 
plished, left a feeling of scepticism in England and France, 
which was enhanced by the impossibility of getting 
even the most meagre details about the machine. 
Nevertheless, as assistants of Professor Chanute, when 
he carried out his gliding experiments, the Brothers 
Wright must have acquired a great deal of valuable expe- 
rience, and the machine that is being tested in France is 
nothing more than the well-known Chanute type of cellu- 
lar plane modified by the Brothers Wright in many 
interesting details. Having failed to negotiate with the 
various foreign Governments for the purchase of their 
patents, the Brothers Wright accepted an offer from a 
French syndicate to carry out certain tests in France with 
a view to the disposal of the French patents at a cost of 
£20,000. The conditions to be fulfilled are that the 
machine is to make two flights of thirty miles in an hour 
with an ordinary wind, and that the second flight is to be 
accomplished within two or three days of the first. The 
experimenter has to carry with him a dead load repre- 
senting the weight of a passenger, as well as suffi- 
cient petrol and water for a flight of at least 120 miles. 
During the past month or two Mr. Wilbur Wright has 
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been at Le Mans erecting his machine at the works of 
the well-known motor car manufacturer, M. Leon Bollée. 
The machine itself consists of two planes, of which the 
framework is made of hickory wood over which is 
stretched a fabric. The two planes are joined by vertical 
struts, and the construction gives to them a certain flexi- 
bility that is wanting in the French aéroplanes, which are 
built with a view to the greatest possible rigidity. The 
total length of the planes is 41ft. and their width 8ft. 2in. 
The planes extend a little beyond the rear vertical struts, 
where they are curved and apparently offer a good deal 
of flexibility. Two sledgo runners pass under the planes 
at right angles and curve up in the front, where they 
support a smaller cellular plane which is further stayed to 
the main planes. This frontplane is manceuvred by a lever 
in an up-and-down direction for rising and falling and also 
sideways to preserve the equilibrium of the machine. It 
is this front plane which gives the stability to the Wright 
apparatus, and enables, it is said, the equilibrium to be 
preserved even in strong winds. Beyond the main planes 
are two vertical planes to serve as steering apparatus, 
which are also actuated by a lever. Another curious 
feature of the Wright machine is that the power for pro- 
pelling it is not much more than one-half of that which 
the French experimenters find it necessary to use. The 
four-cylinder engine develops 27 horse-power, and drives 
by chains two propellers of wood having a diameter of 
gft. The propellers turn in contrary directions at a speed 
of about 400 revolutions per minute. In the opinion of 
French experts the Wright machine is of far more scien- 
tific design than the apparatus hitherto experimented with 
in I’rance, although, as Wilbur Wright has made every- 
thing himself, the construction is somewhat crude. 

On the machine being completed, it was taken to the 
racecourse near Le Mans, where Mr. Wright endeavoured 
to carry out his tests in secrecy, but on finding that many 
hundreds of people, interested in mechanical flight, had 
taken up their head-quarters at Le Mans, he was obliged 
to resign himself to the inevitable, contenting himself 
with chasing the photographers, who appear to be his 
special aversion. Since Saturday last he has been 
carrying out daily tests, gradually increasing the distances 
covered, with a view of getting the apparatus in thorough 
working order. Instead of selecting level ground, and 
running his apparatus on wheels, as is done by the French 
experimenters, he lays down a short length of wooden 
rails, upon which runs a chariot carrying the machine. 
This chariot is connected by a rope with a heavy weight 
suspended at the top of a pole. When the weight is 
dropped the chariot runs forward, and on reaching the 
end of its travel, the machine is shot forward like a stone 
from a catapult. Except on one occasion, when the 
engine failed to work satisfactorily, the machine soared 
aloft and was driven with remarkable dexterity, describing 
curves, and turning almost at right angles, and, in fact, 
executing manceuvres that no other experimenter has 
dared to attempt for fear of turning over. The facility 
with which the machine is righted by the inclination of 
the front plane, or stabilisator, was plainly observable to 
the spectators. On terminating each flight, which was 
carried out at speeds ranging from thirty to forty miles 
an hour, Wilbur Wright brought his machine to the 
ground as easily as possible at any point he pleased. On 
each day’s attempt he has been increasing the time he 
has remained in the air, and those who have witnessed 
his performances think that he will have no difficulty 
in carrying out the conditions of the trial. Unfor- 
tunately he had a slight mishap on Wednesday, injuring 
one of the wings, but the damage is not, we understand, 
jnportant, and can easily be repaired. 
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The Evolution of Forces. By Dr. Gustave Le Bon, Membre 
de L’ Académie Royal de Belgique. London: Kegan Paul, 
Trench, Triibner and Co. 1908. 

[FIRST NOTICE. | 

In 1905 Dr. Le Bon published a remarkable book on 

“ L’Evolution de la Matiére.” An English translation of 

this book appeared last year, and was reviewed in our 

pages. The new volume is a development of the views 
advanced in 1905. Both volumes have been edited, and, 
we believe, translated by Mr. F. Legge, Royal Institution. 

The translation is singularly elegant. 

It is almost impossible to give an adequate idea of 
what the work implies. The fundamental proposition 
advanced by the author is that there is an enormous 
store of energy in the atom—enormous almost beyond 
conception. That all physical phenomena are due to the 
liberation of more or less minute quantities of this energy, 
of which one of the simplest manifestations is radiancy, 
due to atomic disintegration ; and, finally, that we know 
next to nothing about the real constitution of the 
universe. He has in pursuit of his theory carried out very 
curious experiments, giving results which are in many 
ways to be classed with the Totally Unexpected. Our 
ignorance is in part due to lack of physical power of 
observation. Thus he shows that the eye can perceive 
only a fraction of the complete spectrum; and his 
researches into the phenomena of what he terms “ dark 
light ”"—that is to say, of light waves which do not 
affect the eye—are elaborate and attended with startling 
results. It goes without saying that the doctrines which 
he preaches are, in the main, subversive of those which 
have been hitherto held. Dr. Le Bon stands in the very 
forefront of the advanced squadron of earnest men who 
are endeavouring to wrench her secrets from Nature. 
New doctrines cannot be accepted until the old have 
been dismissed as no longer tenable. 

Dr. Le Bon’s first chaper is headed “The Present 
Anarchy of Science.” It is a powerful onslaught on the 
narrow dogmatism which has disfigured the creeds of 
science. Having stated the accepted views concerning 
matter and physical forces, he goes on sarcastically :— 
“We were right to be proud of such a science, the fruits 


of centuries of effort. To it was due the unity and 
simplicity which everywhere reigned. A few minds, 
enamoured of formulas, thought it possible to simplify 
them further by taking into account only the mathemati- 
cal relations between phenomena. These last appeared 
to them solely as manifestations of one great entity, viz., 
energy. A few differential equations sufficed to explain 
all the facts discovered by observation. The principal 
researches of science consisted in discovering new formulas 
that from that moment became universal laws which 
Nature was forced to obey. Placed above the changing 
flux of things, above the chaos of unstable and contra- 
dictory opinions, the men of science dwelt in that serene 
region of the absolute where all uncertainty vanishes and 
where shines the dazzling light of pure truth.” Dr. 
le Bon then goes on to point out that new discoveries 
condemned scientific thought to doubts, from which it 
imagined itself for ever free. Contradictions and im- 
possibilities hardly perceptible at first have become 
striking. The edifice of theory so confidently built up 
four square, each stone in it carefully dressed to fit the 
others, rests on a foundation of sand. Speaking of that 
branch of science with which our readers have 
most to do, our author quotes the great thinker 
and mathematician, Poincaré:—‘ There hardly now 
exist any of those great theories once universally 
admitted, to which by common consent al] searchers 
subscribed. A certain anarchy reigns in the domain of 
the natural sciences. All presumptions are allowed, and 
no law appears rigidly necessary. . We are wit- 
nessing at this moment rather a demolition than a 
definite work of construction. To-day the idea 
that all phenomena are capable of mechanical explana- 
tions is generally abandoned. The very principles of 
mechanics are contested, and recent facts unsettle our 
belief in the absolute value of laws hitherto considered 
fundamental.” Our author concludes this section of his 
book with a reproduction of the new doctrine which he 
holds. We have already published this, but it is so 
important that we believe we are right in following 
M. Le Bon’s example and reprinting it here :— 

1. Matter, hitherto deemed indestructible, slowly vanishes by 
the continuous diss%ciation of its component atoms 

2. The products of the dematerialisation of matter constitute 
substances placed by their properties between ponderable bodies 
and the imponderable ether—that is to say, between two worlds 
hitherto considered as widely separate. 

3. Matter, formerly regarded as inert, and only able to give 
back the energy originally supplied to it, is, on the other hand, a 
colossal reservoir of energy -intra-atomic energy—which it can 
expend without borrowing anything from without. 

4. Itis from the intra-atomic energy liberated during the dis- 

sociation of matter that, most of the forces in the universe are 
derived, and notably electricity and solar heat. 
5. Force and matter are two different forms of one and the 
same thing. Matter represents a stable form of intra-atomic 
energy; heat, light, electricity, &c., represent unstable forms 
of it. 

6. By the dissociation of atoms—thatis to say, by the materiali- 
sation of matter, the stable form of energy termed matter is 
simply changed into those unstable forms known by the names of 
electricity, light, heat, &c. Matter, therefore, is continuously 
transformed into energy. 

7. The law of evolution applicable to living beings is also applic- 
able to simple bodies ; chemical species are no more inviriable 
than are living species. 

8. Energy is no more indestructible than the matter from which 
it emanates, 

Further on we shall say something of the author’s 
experiments and the deductions which he has drawn 
from them; but before doing this it is necessary to point 
out a defect in Dr. Le Bon’s reasoning which, while in no 
way affecting facts, seems to us to tend to obscure thought 
and confuse otherwise clear issues. 

All true knowledge is based on concepts. False know- 
ledge is based on words which may have different 
meanings, or no meanings at all, for different persons. A 
scientific theory is worthless unless its terms establish 
definite concepts in the minds of those to whom the 
theory is imparted, Thus, for example, we can easily 
form a mental picture of a gas consisting of myriads of 
small balls, each perfectly elastic, and in rapid flight 
inside, say, a gas cylinder. They continuously bombard its 
walls and thereby set up what we cal] pressure. But when 
we come to ask ourselves why they are in motion we are 
face to face with a wall. We attempt to throw down the 
wall by saying that they move because they are hot. But 
up to the present no one has ever attempted to explain 
how heating a gas can put its particles into motion. Each 
particle is supposed to be perfectly hard, yet perfectly elastic, 
perfectly self-contained, and entirely unalterable in dimen- 
sions. The mind of man cannot form a concept which will 
reconcile these conditions with motion derived from heat. 
We are compelled at the last to call in a second agency, 
viz., the ether, and thus we face another brick wall, which 
cannot be eluded or thrown down; for once more the mind 
of man cannot form a concept of how the ether can accom- 
plish the purely mechanical operation of putting balls into 
rapid motion. The region of physical science is full of 
brick walls of this kind. In the past their existence has 
been ignored by all but a few master minds, and many 
intelligent students who ask painfully troublesome 
questions, and are snubbed for asking them. They never 
appear in examination papers, and the student can gain 
nothing by pursuing a path which leads nowhere. 

Now, the value of any theory of the universe may be 
appraised by the way in which it establishes concepts. 
It may read very well, and seem sound ; but will it stand 
a definite, precise, examination concerning the ideas 
which the author intends to convey, and which the 
student has to form at second hand in his own mind ? 
It is just here, we think, that Dr. Le Bon breaks 


down. He has not successfully attacked the prin- 
ciple of fundamental concepts. In this respect 
Dr. Stallo, an American writer, in his book, 


“Physical Concepts,” written more than twenty-five 
years ago, was more successful. In fact, Dr. Le Bon 
gives his case away without a struggle, and tells us that 
we must talk of things of the nature of which we are 
incapable of framing concepts. This, we may incidentally 








point out, is the precise attitude of the theologian. Time, 





space, matter, and force form the elements of things, and 
the fundamental basis of all our knowledge. These are 
the words with which our authcr begins “ Book II.: The 
Irreducible Magnitudes of the Universe.” ‘Time and 
space are the two magnitudes in which we confine the 
universe. Force is the cause of phenomena, matter 
their web.” All this chapter is excellent reading. The 
diction is admirable, sometimes superb. It is in its 
way lucidity itself. But the admission comes throughout 
that we are compelled by some dire necessity to 
talk and write about things of which we either 
form no adequate conception, or even no conception 
at all. “By measuring and placing one on the other 
the heterogeneous elements which form the web of 
things, science has managed to create certain con- 
cepts, such as those of mass, kinetic energy, «c., 
which we have to consider realities by reason of 
of our incapacity to imagine others. These concepts 
vary with the way in which we bring together the irre- 
ducible elements of things. Associate force with space, 
and we create the science of energy. Associate space and 
time, and we create the science of velocities—that is to 
say, kinematics. Associate force, space, and time, and 
we create the science of mechanical power.” It may be 
conceded that time and space, being simple ideas or per- 
ceptions, cannot be defined. But motion and force are 
not simple ideas, and energy is a very complex idea. Our 
author, however, makes ‘no attempt to define either in 
such a way that a definite concept can be formed of the 
meaning of the words. 

As we read on we begin to feel that, however brave his 
words may be, our author feels that there is something 
lacking to round off his definitions, such as they are. 
There are two rocks in his path. The first of these is 
“Force,” the second “ Inertia.” He has no clear con- 
ception himself of the first; about the last he is entirely 
mistaken. He is a reformer who still clings to the faith 
in which he was brought up. He gives no definition of 
the sense in which he uses the word “force.” In 
ordinary popular phrase the forces of nature may be 
translated to mean the violences of nature. Probably he 
means the interactions of energies, or even the old dis- 
used definition, force is anything that can cause motion or 
modify its direction or amount. We must perforce repeat 
here what we have often said before. There is no such 
thing conceivable as an unbalanced force—that is to say, 
a force greater than the resistance. This being so, force 
can produce no mechanical effect. It is unfortunate that 
the ordinary concept of force is based, as has been 
pointed out by Herbert Spencer, on muscular action. 
When we lift a weight we imagine that our upward 
heave is greater than the downward pull of gravity. 
Hence, even Dr. Le Bon writes as though a force was an 
unbalanced effort. He can make little of Newton’s third 
law. He is apparently reluctant to admit that force can 
accomplish nothing. Such an idea will not fit into his 
scheme of the universe. He writes :—‘ To the notion of 
inertia there should doubtless be attached the principle of 
the equality of action and reaction. Although this is a 
fundamental principle in mechanics, it, too, is very little 
explicable. It has been formulated by Newton as 
follows :—‘ A body exercising on another a pressure or a 
traction receives from the latter an equal and opposite 
traction or pressure.’ This would signify that if you 
exercise a traction of 100 kilos. on an infinitely rigid wall 
it will exercise the same traction on you. The wall then 
becomes, as M. Wickersheimer points out, a metaphysical 
person entering into antagonism with you. At bottom, 
mechanics, which seem to be the most precise of 
sciences, the one most foreign to metaphysics, is the one 
which contains most evident or hidden metaphysical 
notions. They evidently cover profound but entirely 
unknown causes. Perhaps we should explain the principle 
of equal reaction in the direction contrary to action by 
considering certain forces as couples—that is to say, 
acting like a spring stretched between two points. It is 
evidently impossible then to act on one without the other 
reacting immediately. Gravity and electricity would 
come under this head.” 

Just before this little disquisition on force, we have one 
on inertia, which he defines thus: “ The resistance of 
matter to movement or to change of movement is termed 
inertia.” Now, in point of fact, matter never offers any 
resistance to movement—it is not one of its character- 
istics ; it is absolutely inert. In order to keep our ideas 
simple and clear, we shall write in the same sense that 
Dr. Le Bon writes here. We shall deal with physical 
bodies of tangible dimensions. It is impossible to keep 
metaphysics out altogether, but they will not hurt. 

Suppose that we make a clean sweep of existing views, 
and begin by defining energy as motion. Next let us 
define mass as capacity for receiving motion, and, lastly, 
force as a couple, the intensity of action in which is the 
measure of the time rate of transfer of motion. This 
last is Tait’s definition of force, with the word momentum 
used instead of motion. 

This hypothesis at once introduces another quantity, 
to wit, quantity of motion. Thus double mass will hold 
double motion, and so on. But it is impossible to form 
a concept of motion without calling in time and space. 
The body moved must have time in which to move, and 
space for its transfer from one place to another. All the 
existing formula for the transfer of energy will therefore 
hold good if we substitute “motion” for “energy.” 
The motion in one body is transferred to another body 
through the point of contact. But the pressure between 
the two bodies has nothing more to do with the production 
of motion in the second body than the draw-bar between 
a locomotive and the tender has to do with hauling the 
train. Inertia and momentum become at once intelli- 
gible. The mass to be moved offers no resistance that is 
not measured by the rate at which the motion is to be 
transferred from the body which loses it to the body 
which gains it. A body which is in motion must go on 
moving until it can rid of its motion. It is a self-evident 
proposition that a thing cannot ston until it ceases to 
move. The rate at which it will lose motionis deter- 





172 


THE ENGINEER 


Avaust 14, 1908 


—_—_—_— 





—= 





mined, other things being equal, by time and space. 

To all this there is, so far as we are aware, no answer. 
So far as is known to mankind, not only is there no 
form of energy apart from motion, but it seems to be 
impossible to form a concept of such a thing. At 
all events, Dr. Le Bon does not appear to contemplate 
its existence, unless, indeed, as something outside the 
range of most intellects. He tells as that in a copper sou 
there is as much energy as there is in thousands of tons of 
coal. But this merely means that the atoms of the coin 
are allin motion at astounding velocities. It will, on exami- 
nation, be found that by the simple substitute of the definite 
concept of motion, for the entirely vague and shadowy 
concept of energy, we can enormously simplify physics, 
and get out of a haze of doubt and uncertainty. Thus, 
for example, there is nothing more mysterious about 
momentum than there is about a jug containing water. 
Until all the water is poured out the jug cannot be empty. 
Until all the motion in a railway train has been trans- 
ferred to something else, the train cannot stop. “ On 
this notion,” writes Dr. Le Bon, “of the invariability 
of inertia, or in other words, of the mass, are based the 
edifices of chemistry and mechanics. The preponderant 
part played by inertia in phenomena is a matter of daily 
observation. It is by virtue of inertia that the world con- 
tinues to circulate in space. That a ball hurled from a 
cannon by the explosion of gunpowder travels several 
thousand metres.” The truth is that the earth moves 
through space for any one second because it was already 
moving when the second began, and has nothing to which 
it can transfer its motion. The worried parent tells the 
obnoxious child who asks “ Why is it acow?” that it is 
a cow “because it is a cow.” In the same way, if we 
are asked why the world keeps on rotating on its axis, 
we do not need to supply any more recondite answer than 
to say—because it has been rotating. 

One word more must conclude our consideration of this 
part of Dr. Le Bon’s book. It has been held that matter 
is indestructible. Our author holds that this is not true. 
The story told by Nature is that energy is indestructible. 
For energy let us read motion, and ask ourselves if 
within the control of the concept of time and space it is 
possible to believe that motion can be destroyed. 
“ Energy,” says Dr. Le Bon, “is no more indestructible 
than the matter from which it emanates.” This is a 
proposition which we do not dispute. For conservation 
of energy read conservation of motion. But the ordinary 
mind at all events can form no concept of motion unless 
there is something that moves. It follows that if matter 
can be destroyed, motion must also cease to exist. It is 
very difficult to believe intelligently that something can 
be made out of nothing. A not less tremendous faith is 
required to make us believe that total non-existence can 
be made out of something. 





SHORT NOTICES. 


The Universal Electrical Directory. By J. A. Berlays. 
London: H. Alabaster Gatehouse and Co., 4, Ludgate-hill, 
E.C. Price 14s.—The 1908 edition of this directory has been 
thoroughly revised. It contains the names and addresses of 
the members of the electrical trades and allied industries all 
over the world. It is divided into four sections—the British 
section with 14,790 names, the colonial and general with 
5050, the continental with 7838, and the United States 
section with 5875, giving a total of 33,553 names. Each 
section is again sub-divided into an alphabetical and classified 
section, and in the case of the British, a geographical section 
has been added which is of considerable value to travellers. 
A thumb index simplifies the turning up of any desired part. 
The alphabetical sections include telegraphic addresses and 
telephone numbers and codes, also many financial particulars 
regarding British limited liability companies. Lists of all 
electricity undertakings in the United Kingdom, British 
Colonies, and some other countries are given showing the 
nature of the supply, system of distribution, capacity and 
voltage of plant, the chief engineer’s name, and in the case of 
alternating current the phase and feriodicity also appear. 

Principles of Direct-Current Electrical Engineering. By 
James R. Barr, A.M.I.E.E. London: Whittaker and Co., 
2, White Hart-street, Paternoster-square, E.C. Price 10s. 
net.—Although there are now many text-books on electrical 
engineering, the present volume constitutes a useful addition 
to this class of literature, and should prove of considerable 
value to students studying for the ordinary grade City and 
Guilds Examination in this subject. As the title implies the 
book does not deal with alternating current work, but it 
treats the direct-current side of electrical engineering in a 
very thorough manner. There are thirteen chapters, the 
first three dealing with units, fundamental principles, 
magnetisation of iron, and so forth. The remaining chapters 
are devoted to electrical instruments, storage batteries, electric 
lighting, underground aérial conductors, &c. Continuous- 
current dynamos and motors are dealt with at some length, 
and designing calculations are gone into. A feature to which 
attention should be called is that the winding disgrams are 
printed in various colours. There is an excellent chapter on 
motor starters. Taken as a whole, the book is one of the 
best of its kind we have seen. 

Development and Electrical Distribution of Water Power. 
By Lamar Lyndon. London: Chapman and Hall, Limited. 
Price 12s. 6d. net.—This is an engineering treatise in which 
the salient facts concerning the hydraulic development of 
power, its conversion into electrical energy, and its trans- 
mission over long distances are collected, and their 
interdependence shown. The book is divided into three parts. 
Part I. treats of hydraulic development, Part IT. of electrical 
equipment, and in Part III. descriptions of hydro-electric 
generating and transmission plants are given. ‘There is also 
an appendix dealing with the computation of pressures set up 
in long pipes with change in gate opening. The descriptions 
of plants, taken from various technical periodicals, constitute 
a most interesting and useful part of the book. With but few 
exceptions, no basic principles of electricity are set forth, 
nor are the deviations given of the formule used, the author 
being of opinion that with the many works on hydraulics and 
electricity now published this is unnecessary. The book 
contains mapy-interesting illustrations. 

Kelly’s Directory of Merchants, Manufacturers, and 
Shippers, 1908. London: Kelly’s Directories, Limited, 





182-3-4, High Holborn.—So far as the arrangement of 
the twenty-second edition of this directory is concerned prac- 
tically no change at all has been made. In accordance with 
the usual yearly practice, however, it has been corrected 
down to the date of publication. The directory, as is well 
known, gives in a single volume, not only the names of 
the manufacturers, merchants, exporters, &c., of the 
United Kingdem trading with the Colonies and 
abroad, but also those of all the more important foreign 
merchants, whether exporters to or importers from the 
United Kingdom, and also those of the manufacturers of the 
principal goods imported into the United Kingdom. The 
book thus furnishes a guide to both the import and the 
export trades of the world. Lists of the export and import 
merchants of the United Kingdom are given in a separate 
section at the end of the volume. 

Magnetism and Electricity. By S. S. Richardson, B.Sc. 
London: Blackie and Son, Limited, 50, Old Bailey, E.C. 
Price 5s. net.—This book has been written to meet the 
requirements of students who have already some knowledge 
of magnetism and electricity, and are commencing the study 
of electricity in its more quantitative aspects, either as a 
branch of pure physics, or as a preparation for a course of 
applied electricity. The book is divided into three parts. 
Part I. deals with magnetism, Part II. with static electricity, 
while Part IIT. discusses current electricity. There are nearly 
600 pages, and the subjects have been thoroughly treated. 
The book will be found suitable for students preparing for the 
Board of Education Examinations, Stage II., day and 
evening, the University, pass and honours, and other 
examinations of similar standard. A number of questions is 
set for the student, and answers are given at the end of the 
book. 

Telegraphic Systems and other Notes. By Arthur Crotch. 
London; Charles Griffin and Co., Limited. Price 5s. net.— 
The author of this book has endeavoured to give a concise 
description of the main systems in use in practical telegraphy. 
The book contains fourteen chapters, which, among other things, 
deal with batteries, duplex telegraphy, duplex and quad- 
ruplex telegraphy, automatic telegraphy, multiplex 
telegraphy, the Hughes type printing instrument, the Bandot 
system, &c. At the end of the book there is an interesting 
chapter on wireless telegraphy. Other chapters deal with 
repeaters, submarine telegraphy, and so forth. The book is 
well illustrated throughout, and should prove a useful volume 
to students and others desirous of gaining knowledge of this 
subject. 

Valves and Valve Gearing. By Charles Hurst. (Fifth 
edition.) London: Charles Griffin and Co., Limited, Exeter- 
street, Strand. Price 10s. 6d. net.—Since the last edition 
the author has made several alterations and additions which 
we consider to be improvements; the chief one is the printing 
of illustrations of valves round the circumference of valve 
diagrams to show the position of the valves corresponding to 
various crank positions. We notice that the author has not 
said anything about drop piston valves, and when bringing 
the book up to date, we think that a short description of 
them should have been included. The book is clear and 
comprehensive, and the simplicity of the descriptions is a 
feature of the work. 

Power and Power Transmission. By E. W. Kerr, M.E. 
London : Chapman and Hall, Limited. Price 8s. 6d. net.— 
The second edition of this book contains several improve- 
ments upon its predecessor. The chapters on steam turbines 
and valve diagrams have been re-written. There are also 
several new pages of matter upon the subject of heat and the 
use of the steam table. The steam table of the old edition 
has been replaced by another one, more complete and better 
adapted to the sblution of problems. Some new problems 
have been added, and the book has been corrected throughout. 
The present edition contains 175 problems, and ten pages 
more matter than the former edition. 

An Introduction to the Study of Electrical Engineering. By 
Henry H. Norris. London: Chapman, Hall and Co., 
Limited. Price 10s. €d. net.—As the title implies, the book 
is simply an introduction to the study of electrical engi- 
neering, but an interesting one. The treatment is somewhat 
unusual, and consists of descriptions of various machines, 
with a few words on the fundamental principles involved in 
their design. There is a concise account of the historical 
development of the science, given at the beginning of the 
book, which, though of course not complete, nevertheless 
gives many interesting narratives relating to early inventions 
and progress. The remainder of the book deals with the 
subject as we understand it to-day. 

Manual of Reinforced Concrete and Concrete Block Construc- 
tion. By Charles F. Marsh, M.Inst.C.E., and William Dunn, 
F.R.1.B.A. London : Archibald Constable and Co., Limited, 
10, Orange-street, Leicester-square, W.C. Price 7s. 6d. net. 
—tThis book is a digest of the larger volume on reinforced 
concrete by the same author. The treatment is such as to 
give in a concise and handy form for every-day use the 
methods employed for the solution of every-day problems, 
with the information most frequently required in as con- 
densed form as possible consistent with a clear presentation 
of the subect. Theauthors have given quite a lot of informa- 
tion, and many useful tables have been included. 

Machine Design, Construction and Drawing. By Henry J. 
Spooner, M.I. Mech. E., Assoc. M. Inst. C.E. London: 
Longmans, Green and Co., 39, Paternoster-row. Price 
10s. 6d. net.—This is a text-book for young engineers, and is 
suitable for those preparing for the associate membership of 
the Institution of Civil Engineers. It deals solely with 
mechanical engineering. There is a very large number of 
illustrations, most of which are drawings—generally dimen- 
sioned—which are clear and good, The letterpress accom- 
panying the engravings is concise but ample, and altogether 
young engineers will find this book a useful help. 

Roads Made Easy. YVol.1II. Compiled by Claud Johnson. 
London: The Car Illustrated, 168, Piccadilly, W. Price 5s. 
—The third volume of this book deals with the roads north 
of Doncaster up to Edinburgh and Glasgow. The object of 
this series is to give the motorist an illustrated guide of the 
different main routes. All places are illustrated where a 
wrong turning might be taken, and the correct route is shown 
on the photograph by means of a dark arrow. Letterpress 
directions are also given. It appears to be a very useful book, 
and one which we think motorists will find to be of real 
practical value. 

Brickwork and Masonry. By Charles F. Mitchell and 
George A. Mitchell. Second edition. London: B. T. 
Batsford, 94, High Holborn, W.C. Price 7s. 6d. net.—This 





is a practical text-book for students and those engaged in the 
design and execution of structures in brick and stone, 
Among the more important chapters we would draw attention 
to those dealing with the planning of drains, the building of 
revetments, the construction of domes, vaults, bridges, ang 
skew arches. The book isclearly illustrated, and is free from 
complicated mathematics. 

Battle’s Drawing Folio. By A. E. Battle, M.I. Mar. 8, 
London: Simpkin, Marshall and Co., 4, Stationers’ Ha)j. 
court, E.C. Price 7s. 6d. net.—The object of this book is to 
supply a long-felt want among sea-going engineers, namely, 
a complete drawing-book, comprising up-to-date drawings, 
with Board of Trade statement and practical hints, together 
with a drawing-board and paper complete. The arrangement 
is neat, and the book is furnished with a T-square, two set 
squares, and two scales. The idea of making the cover very 
thick so as to form the drawing-board is good, and enahles thy 
folio and drawing materials to take up very little room. 








THE ISHERWOOD SYSTEM OF SHIP 
CONSTRUCTION. 

ON Wednesday last, the 12th instant, Messrs. R. Craggs 
and Sons, Limited, launched from their Tees Dockyard, 
Middlesbrough, the steel oil tank steamer Paul Paix, 
built for Messrs. Lennards Carrying Company, Limited, of 
London and Middlesbrough. No little interest attached to 
the event, as the Paul Paix is the first ship to be built 
under the system of construction lately patented by Mr. J. W, 
Isherwood, which was fully described in a paper read by that 
gentleman before the spring meeting of the Institution of 
Naval Architects, anda summary of which was given in the issue 
of THE ENGINEER for April 17th last. It may be repeated 
that in the Isherwood system of construction the closely 
spaced transverse ribs with which we are fawiliar in ordinary 
vessels are omitted, and the transverse strength is obtained 
by fitting on the shell and deck plating a series of strong 
transverses at widely spaced intervals. These transvers2s 
extend completely round the sides, bottom and deck of the 
ship, and they are slotted so as to permit of longitudinal 
frames and beams being fitted continuously through the 
transverses. It is claimed that this new system, whilst 
giving greater strength, admits of a treat increase in the 
deadweight carrying capacity. Construction is simplified 
and all the parts are readily accessible, thus reducing main- 
tenance repairs toa minimum, and offering greater facility 
for damage repairs. The dimensions of the Paul Paix are :— 
Length over all, 367ft. Gin.; beam, extreme, 49ft. 6in, ; and 
depth, moulded, 28ft, The displacement is 9100 tons, and 
the steamer is designed to carry 6400 tons deadweight, 
There are no fewer than sixteen separate oil tanks, and 
special arrangements have been made so that the vessel may 
be loaded right down to the full load driught with a cargo of 
motor spirit with the same facility as with the denser oils. 
The Paul Paix, apart from its being the first ship built on 
the Isherwood system, differs in several other respects from 
the ordinary oil-carrying vessel, The steamer is of the single- 
deck type, having a continuous expansion trunkway above the 
oil tanks. Quadruple-expansion engines, 21gin., 30in., 44in., 
and 64in. diameter by 45in. stroke, built by the North- 
Eastern Marine Engineering Company, Limited, of Wallsend- 
on-Tyne, are to be fitted amidships, and three single-ended 
boilers, 14ft, Gin, diameter by 11ft. 14in., working at 220 lb. 
pressure, are to be fitted abreast. The coaling arrangements 
are very simple and but little trimming will be necessary, 
the cross bunker forward of the boiler-room being the 
main permanent bunker. The bridge space will be utilised 
for reserve bunkers, and a double bottom available for 
carrying oil fuel or water ballast is fitted in the machinery 
spaces. The vessel has been built for the highest classiti- 
cation of Lloyd's, British Corporation, and Bureau Veritas, 
and the whole process of tank testing under pressure on 
the stocks was carried out with unusual facility and to 
the satisfaction of those concerned, In the Paul Paix there 
will be two complete cargo pumping plants of considerable 
power designed to deliver the fuel cargo into shore tanks 
in the course of a very few hours. Accommodation for the 
ship’s company is commodious and complete in all respects, 
The naming ceremony was gracefully performed by 
Mrs. John Milner Lennard before a large and distinguished 
company of guests, 








OBITUARY. 


JOSEPH BEARDMORE., 

THE death is announced of Mr. Joseph Beardmore, younger 
son of the late William Beardmore, of Parkhead, and a 
director of William Beardmore and Co., Limited, Parkhead 
Forge and Steel Works and Dalmuir Shipyard. Mr. 
Beardmore, who was in his forty-second year, had been in ill 
health for a considerable time, and had on that account been 
relieved from active share in the management of the 
company. He dicd at Moreton Lodge, Eye, Herefordshire, 
on the 7th inst. While taking a far less prominent position 
in connection with the conduct of the large industrial works 
at Parkhead and Dalmuir than his brother Mr, William, 
Mr. Joseph, up till about two years ago, had charge of the 
forge departments at Parkhead, having like his brother 
received a thorough practical training. He had an excellent 
practical knowledge of the work carried on, and was greatly 
esteemed by the large staff of workmen employed at the 
forge. 


JAMES HURMAN. 

SINCE the death of Mr. George Fisher, and the appoint- 
ment of Mr. Beasley as the 1uling power on the Taff Vale, 
little in connection with his old line of rail has been heard of 
Mr. James Hurman, who died at his home in Cardiff, on 
Saturday, in his sixty-seventh year. As traffic manager on 
the Taff he had a long and prominent career; but when 
this ended he became superintendent of Cardiff Docks, and 
was chiefly engaged in piloting new Bills. His long and 
varied experience made him of especial usefulness to Bir 
W. T. Lewis, and his success in many efforts and develop- 
ments has been marked. In railway life in South Wales 
his loss has been severe, and it will be difficult to find 
one who had such a thorough knowledge of the railway 
history of Wales. Messrs. Page, Henshaw, and John 
Williams, pioneer of the Brecon, may be named as a few, 
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STEAM TURBINE BLOWERS. 


FoR driving high-speed blowers, centrifugal pumps, «c., 
the steam turbine has considerable advantage from the point 
of view of simplicity and compactness. In order to obtain a 
reasonable steam consumption with small single wheel 
turbines, however, it is usually necessary for well-known 
reasons to run at a very high speed and to employ a special 
form of gearing as is done, for example, in the case of the 
De Laval turbine. Some little time ago we were invited to 
inspect two new turbine driven blowers which are being 
manufactured by Messrs. Hodges and Co., of 14, Devonshire- 
square, Bishopsgate, E.C.; one of these is shown in Figs. 1 




















Fig. 1—TURBINE BLOWER CLOSED 


and 2. From the illustration, which shows half the casing 
removed, it will be noticed that the blast wheel is integral 
with the turbine disc, the steam buckets being on the 
periphery, and the whole forming a single revolving unit. 
The objects of the design are to produce a compact and light 
machine containing but few parts, and at the same time to 
reduce friction to a minimum. That the losses due to 
friction should be small there is not any doubt, since there is 
no gearing of any kind and only one disc wheel. It is also 
evident that although a not abnormally high-speed turbine is 
used the shaft and bearings may be made very small, since 
there is no torsional strain passing through the bearings. 
In the case of the blower illustated in Figs. 1 and 2, the dise 
wheel is of bronze and the fan blades are riveted on, while 
the steam buckets on the periphery of the wheel are cut out 
of the solid. The turbine itself, apart from it being combined 
with the blower, is, as can be seen from Fig. 2, somewhat of 

















Fig. 2—TURBINE BLOWER OPENED 


novel design. 


very fair results have been obtained for such small 
machines. Outside the periphery of the turbine disc, 
as may be seen from Fig. 2, there are six metal 
stator blocks which are fixed to the casing, so tbat the 
clearance between them and the revolving disc wheel is quite 
small. Steam is supplied to the wheel at each of these 
blocks, which have nozzles and ducts of successively 
jJnereasing capacity for the expanding steam, after which 
reaction from the rotor is, it is explained, redirected again on 


We have not seen a steam consumption test | 
made on these blowers, but the makers inform us that some | 


to tho impact side of the rotor at a point in advance of the! 








preceding nozzle. Between each of the ducts or nozzles a 
blank space is left equal in pitch to the buckets in the rotor 
in order to prevent jets of unequal pressure entering the same 
bucket. 

The method by which the makers claim to use the steam 
expansively may be described more fully as follows :—The 
initial impact of the steam on the wheel takes place at one 
end of each of the stator blocks, in the case of those on the 
right of Fig. 2 at the lower ends, and vice versd. The steam 


DIAGRAM A. 
Full Power = 6 Nozzles working. 
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DIAGRAM B. 
Two third Power=4 Nozzles 
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For the purpose of regulating and automatically controlling 
the speed and blast pressure a throttle valve is employed, 
which is actuated by the air pressure. A piston working 
freely in a cylinder is acted upon by the blast pressure led 
from the casing through a passage which causes the piston 
to lift when the pressure rises above a predetermined amount ; 
a piston is attached to a lever, which in turn actuates the 
throttle valve. The piston is also controlled by a spring, 
and there is a regulating wheel, by means of which the 


DIAGRAM C. 
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Fig. 3—TURBINE BLOWER TEST CHARTS 


reacting from the buckets on to the stator blocks is conveyed 
through a duct in each block and re-directed on to the wheel 
again further on, and this is done a number of times, until, 
finally, the steam is exhausted at the opposite end of the 
stator blocks to that at which it wassupplied. The steam then 
passes away through the exhaust duct outside the periphery 
of the disc. It can be seen from Fig. 2 that leakage between 
the exhaust steam ductZand the blast casing’ is‘ prevented by 
projecting rings on the dise. which fit into recesses in the 

















Fig. 4—TURBINE COUPLED BLOWER 


casing. It will:also be observed that the periphery of the 
turbine disc is enclosed by a bridge duct where it crosses the 
air discharge pipe, thus preventing the escape of air into the 
exhaust at this point also. This method of packing by 
means of the rings and recesses appears to be effective, for in 
the case of the turbine, which we have seen running, only a 
very slight trace of steam appeared at the air discharge when 
the turbine was first started, which, when the parts were 
thoroughly heated and expansion of the metal had taken 
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tension on the spring canebe varied, and, consequently, the 
speed of the machine, as well as the air pressure. With 
this pneumatic governor it is evident that the air pressure 
can be maintained practically uniform, and the steam 
supply is adjusted in proportion to the volume of the blast 
discharged, In Fig. 3 three diagrams are given, A, B, C, 
which show the performances of a blower of the type illus- 
trated in Figs. 1 and 2. These diagrams, we understand, 
have been obtained from tests made on one of these blowers, 
with six, four, and three nozzles working respectively, also 
with different size air outlets and steam pressures, as may 
be seen from an inspection of these diagrams, Fig. 4 shows 
a turbine of this type direct coupled to a blower, and in 
Fig. 5 a section of this machine is given. This machine is 
intended to work condensing with about 1501b. steam 
pressure. Its capacity is 6000 cubic feet of air per minute 
at 15in. water gauge. It is said to be capable of supplying 
blast to sixty smiths’ fires, or for cupola melting at the rate 
of 12 tons per hour. The outlet is 13in. in diameter, and 
the diameter of the impeller fan is 20in. As in the case of 
the other turbine, the bearings are lubricated by means of oil 
rings. 








WRECK STATISTICS FOR 1907. 


THE statistical summary of vessels totally lost, con- 
demned, &c., just published by Lloyd’s Register, shows 
that, during 1907, the gross reduction in the effective 
mercantile marine of the warld amounted to 868 vessels of 
851,224 tons, excluding all vessels of less than 100 tons. Of 
this total, 356 vessels vf 565,119 tons were steamers, and 
512 of 286,105 tons were sailing vessels. Strandings and 
kindred casualties, which are comprised under the term 
“*wrecked,’’ are much the most prolific cause of disaster. 
To such casualties are attributable 42.7 per cent. of the 
losses of steamers and 35.7 per cent. of the losses of sailing 
vessels. The next most common termination of a vessel’s 
career is by condemnation, breaking up, &c., 23.6 per cent. 
of: the steamers and 34 per cent. of the sailing vessels 
removed from the merchant fleets of the world being 
accounted for in this manner. Of the remaining causes of 
loss, collision is the most general for steamers—11.2 per cent. 
—while, for sailing vessels, cases of abandonment at sea 
come next in order of frequency—8.4 per cent. The per- 
centages just given are based on the present return alone, 
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Fig. 5S-SECTION OF TURBINE COUPLED BLOWER 


place, entirely disappeared. The packing rings are, of course, 
by no means new; they are, as is well known, used on the 
dummy pistons of the Parson’s steam turbine, and on various 
other contrivances where a movable steam-tight joint is 
required. For such work as blowing smiths’ fires, &c., a 
slight leak of steam into the air discharge would not bea 
serious drawback, but, as stated, when the turbine is running 
this goos not occur. 


' 


but the order of frequency of the several classes of casualty 
appears to be normal. Cases of abandoned, foundered, and 
missing vetsels are no doubt frequently more or Jess similar 
in the circumstances of loss. If these be taken collectively 
they comprehend 16.9 per cent. of the steamers, and 20.1 per 
cent. of the sailing vessels removed from the mercantile 
marine during 1907. 

The return has been compiled in such a mannor as te 
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enable a comparison to be made between the percentages of 
loss sufiered by each of the principal merchant navies in the 
world. Great as the absolute annual loss of vessels belonging 
to the United Kingdom appears to be, it is seen to form a 
very moderate percentage of the mercantile marine of the 
country, and to compare favourably with the average of the 
losses sustained by other leading maritime countries. The 
merchant navies which exceed a total of 1,000,000 tons 
are those of the United Kingdom, the British Colonies, the 
United States of America, France, Germany, Italy, Norway, 
and Japan. The percentage of steamers lost by the United 
Kingdom during 1907 is 1.09, while the average of the per- 
centages for the next six countries is 1.43; as regards sailing 
vessels the percentages are 3.35 for the United Kingdom and 
4.09 for the other six countries. These figures show that 
steamers have a much greater immunity from disaster than 
have sailing vessels. The average of the yearly percentages 
of losses during the five years, 1903-1907, for vessels owned 
in the United Kingdom is 1.60 per cent. as compared with 
2.91 per cent. for vessels owned by the other six countries 
together. These percentages are for vessels actually lost, and 
exclude all cases of breaking up, condemnation, &c., not 
known to be consequent upon casualty or stress of weather. 








SWING BRIDGE AT LITTLEHAMPTON. 


IN our issue of May 29th we illustrated ani briefly 
described the new swing bridge which has just been erected 
over the river Arun at Littlehampton, and, as promised in 
that issue, we now reproduce drawings of the general 
arrangement and of the different miembers. The bridge was 
built to fill a long-felt want. For years this little Sussex 
town has been more or less isolated from the neighbouring 
towns of Portsmouth, Worthing, Bognor, and Chichester, 
owing to the course the river Arun takes. The traffic had 
to be conveyed across in a chain ferry, but this was not a very 
satisfactory method. The Urban District Council therefore 
decided to erect a swing bridge, and of the many designs 
submitted accepted that sent in by Mr. John J. Webster, 
M. Inst. C.E. The contract for carrying out the work was 
given to Messrs. Alfred Thorne and Sons, of Westminster. 

The new structure was built on the site of the old ferry, 
which bad been purchased by the Council, and at this point 
in the river the breadth is 292ft. at high tide. The chief 
dimensions of the bridge are shown in the general arrange- 
ment, from which it will be seen that the side span on the west 
side is 104ft. in length, and that the swing span has two 
equal arms of 98ft. each, the channel of the river running 
under the western arm. The roadway of the approach span 
on the western side is 26ft. wide, consisting of 18ft. width for 
wheel traffic and two side walks of 4ft. each. The swing 
span has a 9ft. width for wheel traffic and two paths of 4ft. 
each for passengers. On the west bank of the river the side 
span is carried on a masonry and concrete wall, whilst in the 
centre of the river it rests upon a cluster of eight columns, 
details of which are illustrated in the detail drawing, page 175. 
The piles are 14in. external diameter, with a 4ft. diameterscrew 
at the bottom and an auxiliary screw about 10ft. higher up 
the pile, the latter being considered advisable owing to the 
nature of the ground into which the piles had to be driven. 
The piles are braced together with horizontal 75 lb. rails, 
steel nuts, and diagonal adjustable round bars lfin. in 
diameter. The centre pier upon which the girder swings is 
also shown on page 175. It comprisesfour cast iron cylinders 
8ft. in diameter, and sunk to the solid rock. They are 
spaced 16ft. 6in. apart, centre to centre, and towards the top 
they taper to 6ft. diameter. They are all well braced both 


horizontally and diagonally, and when properly founded were | 


filled with Portland cement concrete. 

The girders of the side span are of the N - truss 
type, 13ft. 
bottom booms, and they are tied together by two over- 
head arched ribs. The booms consist of four angle bars 
4in. by din. by jjin., coupled together with vertical plates 
Yin. deep, varying from gin. to 4in. in thickness. The struts 
consist of two channel bars Qin. by 3in. by gin., braced with 
flat bars 24in. by gin. The tension bars vary from Qin. by 
gin. to 6in. by fin. The girders are fixed at the shore end, 
and rest on rollers on the pier. Details of the swing girder 
are also given on the next page. The main girder is 198ft. in 
length by 23ft. deep at the centre. The design is similar to 


deep between the centres of the top and | 
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that of the side span. The boom consists of two channel 
bars Yin. by 3in. by gin. stiffened by plates and 7 by 3g 
riveted to the web. The struts are made up of two channel 
bars 9 by 3 by 3, braced with flat bars 2} by §, the tension 
bars varying from Tin. to 8in. by Zin. The two end members, 
acting as struts with the moving load, consist of two channel 
bars 6 by 24 by % braced together. The main girders are 
braced together overhead by means of channel and angle bar 
frames as shown. The flooring is simple. In the centre of 
the roadway it consists of cross girders and longitudinals, 
upon which are fixed corrugated steel plates carrying the 
wocd blocks set upon concrete. The side walks are ordinary 
timber planks. 

The mechanism for actuating the bridge is shown in the 
engraving. A 10 horse-power Gardner petrol engine 
is employed, which runs at 800 revolutions per minute, and 
is geared down to the rack attached to the underside of the 
main girders. The bridge can swing a complete revolu- 
tion, the time occupied in opening or closing it one way 
being, we are informed, 1} minutes. The girders rest upon 
twenty-four rollers each I4in. in diameter, running 
between an upper and lower roller path fixed to the circular 
girders attached to the main-girders and the cylinders respec- 
tively. The nose end of the girders rest upon adjustable 
wedge blocks actuated from the engine-house, the ends being 
aiso locked when the bridge is in position for road traffic. 
Gates are arranged across the road at each end of the bridge, 
and so designed that the bridge cannot be opened for traftic 
unless the gates are across the road; the whole of the 
wedge locking and gate gear being actuated by the engine- 
room attendant. We are informed that Mr. W. F. Robin- 
son, Assoc. M. Inst. C.E., was responsible for the carrying 
out of the work during the construction of the bridge. 





A NEW BLOW-DOWN SYSTEM. 


TO eliminate the objections attending the method commonly 
employed for blowing down steam boilers, the firm of William 
Boby, of Salisbury House, London-wali, has introduced a con- 
tinuous safety blow-down system for which many advantagesare 
claimed. The system will be understood by reference to the 
accompanying illustrations Figs. 1 and 2. It will be observed 
that a collector pipe A is placed along the bottom of the 
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Fig. 1—-BOBY BLOWN-DOWN SYSTEM 


boiler or mud drum, as the case may be. In the present 
instance this pipe is turned upwards, so that one end projects | 
slightly above the highest working level of the water in the | 
boiler. This collector pipe is open at its lower end, and is | 
perforated with small holes throughout its length, by which | 
means there is claimed to be no risk of stoppage in the pipe, | 
which at the same time is found to draw away the sediment | 
from the entire length of the bottom of the boiler or mud 
drum, In the upper end of pipe A an ejector pipe B is fixed, 
its lower end being at a level corresponding with the lowest 
permissible level of water in the boiler. The ejector pipe B 
is carried to the outside of the boiler shell, tu'ned to the | 
horizontal position and provided with the cock or valve C. | 
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Beyond the cock or valve C is placed the disc D. | pon 
opening the cock or valve C, water is drawn from collector 
pipe A through pipe B and discharged through disc D, the 
rate of discharge depending upon the size of the hole in the 
latter and the pressure of steam in the boiler. The water 
thus flows continuously in a small stream. It will be 
evident from the above description that where it is desired to 
eject the blow-out water at a level higher than that of the 
boiler-house floor it can be delivered to any height within 
the limits of the steam pressure. The hole in the dise D is 
made from jin. to sin. in diameter, depending upon the 
steam pressure. A cock of only jin. bore is sufficient for 
starting and stopping the discharge. Of the many advantages 
claimed for the system one of the most important is that the 
water can be discharged direct into sewers, and in this way 
blow-down sumps are dispensed with. The makers claim 
the system to be a more scientific way of blowing down than 
the usual method, and it offers the advantage that the heat 
of the blow-out water issuing in a small steady stream can 
readily be utilised for raising the temperature of the feed 
water. Another point which the makers particularly call 
attention to is that in many instances the water in steam 
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Fig. 2—DETAILS OF APPARATUS 


boilers is allowed to become unduly concentrated, and then 
often becomes corrosive and injurious to the boilers. The 
difficulties attending the required opening of the ordinary 
blow-off cock or valve, it is maintained, are frequently 
responsible for this state of affairs, and the continuous blow- 
down is claimed to provide an effectual remedy from the fact 
that no trouble or 1isk attends its working. It is evident 
that since there is no rapid blowing out of large quantities 
of water, and no necessity for a corresponding increase in the 
rate of feed, bad effects on the boiler due’ to expansion 
and contraction are obviated. It is also clear that the 
starting and stopping cock can be placed in any convenient 
position. ‘ 

In one factory, we understand, 25 Lancashire boilers have 


| been fitted with the system for nearly 5 years with excellent 


results. Before its introduction, we are told, the blowing 
down of the boilers was a source of great difficulty owing 
to the fact that it was found impossible to blow the water 
and steam from the large blow-off cocks into the sewers 
direct, and owing to the largé number of boilers in the 


| factory the quantity of water blown out to be disposed of in 


a short time was large. All the boilers were fitted with the 
new blow-off, with the result that the water coming away 


| continuously is small in quantity in any given time, giving 
| off no steam, and it can now be run into the drains without 


inconvenience. The boilers are fed with softened water 
and the concentration is noted daily, The continuous blow- 
downs are set according to the indications of the testing 
instrument, with the frequent result that the boilers can be 
run for considerably longer periods before their emptying 
becomes necessary. We are informed that over fifty boilers 
of the Lancashire types are at present fitted with the 
system. 








Ir is announced from Tokio that the Southern Mar- 
churian Railway will be open to Dalny on the 14th inst., and wil 
provide connection with the mail steamer service to Shanghai. 
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COAL HOIST AT WHITEHILL POINT ON THE TYNE 
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“The Engineer- ~ 


A COALING STAITH AND HOIST ON THE 
TYNE. 


THE coal shipping facilities of the river Tyne have lately 
been increased by the construction at the Tyne Improvement 
Commissions’ staiths at Whitehill Point, situated between 
the Northumberland Dock and the Albert Edward Dock 
entrance, North Shields, of a new staith and hydraulic coal 
hoist in substitution for those destroyed by fire some two or 
three years ago. The hoist, the general design of which is 
well illustrated on page 176 and in the above engraving, is 
claimed to rank as the highest of its type in the United 
Kingdom, as it is capable of lifting gross loads of either 17 
or 33 tons through a height of 52it., and as this lift 
commences at a height of 38ft. 6in. above the quay level, 
there is thus secured a maximum height of delivery of 90ft. 
6in. above the quay level. The speed of the lift is 120ft. per 
minute. The depth of water alongside at low water ordinary 
spring tides is about 30ft, The hoist is of the fixed type, 
direct acting and double powered and is fitted, with a constant 
pressure cylinder partially to balance the weight of the 
cradle. The structure is of steel erected on piling driven 
into the river, the lifting cylinders being contained in a cast 
iron casing also sunk in the river. The structural work is of 
steel throughout, the main uprights being built of rolled joists 
and channels and strongly braced. The front uprights are 
stiffened with side struts, which are braced to the front and 
also the back uprights. The whole of the framing is built 
on a deep steel box girder distributing the load over the piles. 
The cradle is arranged to take bottom tip wagons only, and 
is provided with a hopper between the rails having an 
inclined bottom and fitted with a hinged mouthpiece con- 
trolled by means of levers from the cradle. From the 
hopper the coal is delivered into the main shoot, which is 
29ft. in length and delivers at a maximum height of 64ft. 
above the quay level. A telescopic lengthening shoot is 
provided, and gives an additional length of 8ft. Gin. to the 
main shoot. The main shoot is fitted with a hinged door 
which regulates the travel of the coal, the control lever being 
worked by means of a rope from a small winch fixed at the 
top of the framing. This winch is worked from the front of 
the hoist at any height by means of an endless chain. The 
main shoot is adjusted at any position by means of four 
chains, the tip and butt ends being separately controlled by 
means of hydraulic cylinders fixed to the side of the 
structure, and it is arranged to swivel 22 deg, on either side 
of the centre line. The telescopic shoot is also racked in and 
out by means of hydraulic jiggers fixed on the front of the 
framing near the base. The valves for operating the various 
cylinders are placed in a house at the quay level, and endless 
chains are carried up to the top of the structure, so that all 
motions are controlled from the cradle. 

The structural work for the staith was supplied by the Tees 
Side Bridge and Engineering Works, Limited, of Middles- 
brough, whilst the hoist was built and erected by 
John Abbot and Co., Limited, of Gateshead-on-Tyne, all to 
the general specification and under the supervision of Mr. 
James Walker, M. Inst. C.E., of Newcastle-on-Tyne, the chief 
engineer for the River Tyne Improvement Commission. 








A NEW HIGH-VACUUM PUMP. 


_ THE importance of obtaining the highest possible vacuum 
in surface condensers working in conjunction with steam 
turbines has taxed the ingenuity of inventors considerably 
during the last few years. ‘ Of the many appliances that have 
been brought out to meet this requirement the Fleuss pump, 
which we illustrate in Fig. 1, possesses certain novel and 
Interesting features. It is manufactured by the Pulsometer 
Engineering Company, of Reading. The makers claim that 
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it overcomes the difficulties in obtaining a perfect vacuum 
which have stood in the way of inventors up to now. One 
of the worst of these has been the tendency in an air pump 
for the water vapour from the condenser to condense and 
re-evaporate in the pump barrel. The liquefying of vapour 
has been due to its compression during the delivery stroke in 
overcoming the resistance of the valves, &c., while the return 
stroke, by reducing the pressure, revaporises the liquid. 
This has had the effect of throttling the outlet of fresh 
vapour and air from the condenser. The only means hitherto 
adopted to overcome this difficulty has been the reduction of 
the clearance between the pump bucket and -the barrel cover, 
but this has resulted in a tendency of the two to knock. 





























Fig. 1—THE FLEUSS VACUUM PUMP 


In the Fleuss pump, however, there is no gaseous clear- 
ance, and no possibility of knocking. The liquefying of the 
| vapour within the air pump is avoided by placing small 
| quantities of oil over the air pump bucket A and top cover B, 
| and arrangements are made to prevent the oil from being 
displaced at the delivery. As the suction valve C is in the 
| bucket and the discharge valve D in the cover, they are both 
| oil-sealed, and leakage is impossible. A second purpose, 
| however, is effected by the oil. As some of it is forced 
through the discharge valve D into the chamber E above it 
| at the end of each up stroke of the pump, the whole of the 








space between the bucket and cover is filled with oil, as will 
be seen from Fig. 2,thus no gaseous element can remain 
below the valve D. Then, again, a projection F at the top of 
the bucket holds the discharge valve off its seat at the top of 
the stroke and during a short part of the down stroke. 
During this period a certain amount of the oil flows back 
naturally into the barrel H, thus replenishing the supply 
above the bucket. The liquefaction of the water vapour is 
prevented by a steam pocket J in the cover which maintains 
the oil at the necessary temperature. A small auxiliary air 
and water pump is used to maintain a vacuum over the 
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Fig. 2—SECTION OF VALVE 


delivery valve of the main pump, and in this way all water 
vapour is pumped as readily as permanent gas. 

It is claimed that the Fleuss pump can produce a vacuum 
of 30in., and, apart from its capacity as a high-vacuum 
pump, that it has the advantage that the vacuum obtained 
is not dependent in any way on the temperature of the 
condensing water. Though the important function of this 
pump is to work in connection with turbines or any other 
steam motor exhausting at a low pressure, it is equally 
serviceable in its smaller sizes for desiccating purposes and 
for creating the necessary high vacuum required in incandes- 
cent lamp making, &c. 7 








AMERICAN ENGINEERING NEWS. 


Foundry for pump castings.—The improvements to the 
works of the Gould Pump Manufacturing Company include 
an entirely new foundry plant. The foundry is of steel 
construction, with brick walls, and has a monitor or lantern 
roof extending the full length of the main roof. The 
building is 500ft. by 150ft., and 66ft. high to the 

| ridge. There are side windows and roof skylights extending 
the fulllength. A railway siding enters the building, and 
another siding—elevated on a timber trestle—serves the 
storage bins for coal, coke, sand, &c. There is also an incline 
from the yard level to the cupola charging platform. The 
central bay is served by a 20-ton overhead electric travelling 
crane, which handles the ladles for large castings. The crane 
has a span of 65ft., and its runway extends 100ft. outside the 
building, so as to serve the heavy flash storage space, and to 
put heavy castings directly upon railway wagons. There are 
also two 5-ton electric jib cranes in the building. These have 
horizontal jibs, 20ft. long, revolving through an entire circle 
| and having a travelling hoist or trolley. There are two main 
| cupolas, 6ft. and 8ft. diameter, also a 4ft. cupola for special 
| mixtures. The loaded charging wagons are raised by a 
hydraulic lift, and when empty are returned to the yard by 
| an incline. Two blowers driven by steam engines supply 
| heated air to the building in winter, and provide ventilation 
in summer. The brass foundry department is 120ft. by 50ft., 





| and has its own fettling machines, sprue cutter, dc, The 
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main fettling room and the wash room and locker room for 
the men are in separate buildings. There are also two 
pattern storage buildings, 82ft. by 44ft., equipped with 
sprinkler fire protection. The power-house has two Corliss 
engines driving 800-kilowatt generators, and a smaller engine 
driving a generator of 150 kilowatts. The works employ 
1000 men, and produce pumps of all sizes up to waterworks 
pumping engines of 5,000,000 gallons daily capacity. 

Electric fire boats.—In many cities on the American lake 
and sea coasts the fire departments have fire boats resembling 
tug boats fitted with pumps, hose, and fixed revolving 
nozzles operated from an elevated platform. The city of 
Chicago is now building some steam electric fire boats in 
which the pumps are of the centrifugal type, operated by 
steam turbines, while the twin screws are operated by electric 
motors. High speed is only required occasionally, as the 
series of drawbridges makes a direct run impossible. The 
steam turbines drive the generators and pumps, and are 
designed to stand overload in the event of full speed of the 
screws being required at the same time the pumps are working 
to their full capacity. The boat is 120ft. long, 28ft. beam, 
15ft. deep, with 94ft. draught. There are two two-stage 
pumps with 14in.’suction and discharge, capable of delivering 
together 9000 gallons per minute, at 150 lb. pressure, the 
pumps running at 1700 revolutions. At 125 lb. pressure 
each pump will deliver 5500 gallons per minute. The dis- 
charge of one pump can be turned into the suction of the other, 
making a four-stage pump delivering 4500 gallons per minute 
at 3001b. pressure. This is delivered to 34in. nozzles. 
There are two 660 horse-power Curtis horizontal steam turbines, 
each driving one of the pumps and a 200-kilowatt direct- 
current generator, shunt-wound for 275 volts. On each 
propeller shaft is a direct-current, variable speed, reversible 
motor, shunt-wound and designed for operating on the 
variable-voltage system, developing 250 horse-power at 200 
revolutions. There are two boilers of the marine type, with 
a single funnel. They are 124ft. diameter, and 11$ft. long, 
and have Morrison corrugated furnace flues. A closed stoke- 
hold is needed, with a blower in the engine-room. The pipes 
from the pumps lead to deck pipes with connections for 
hose, and also to two vertical pipes fitted with revolving 
nozzles. These are operated by hand wheels and gearing, 
so that the stream of water can be sent in any direction. 


Water softening apparatus.—The Pennsylvania Railroad is 
trying a new water softening apparatus for locomotive watering 
stations. It was designed by Mr. Holmen, of the locomotive 
department on the South-Western District, and was built at 
the company’s shops at Indianapolis. It has a capacity for 
treating 30,000 gallons of water per hour. The chemicals 
used are lime and soda ash, but can be varied according to 
the character of the water. The water entering the machine 
passes through a hydraulic motor, whose shaft has sprocket 
wheels for chains operating paddle agitators in the chemical 
mixing drum and the solution tank. The same shaft has 
also a crank of adjustable throw which operates the solution 
pump. For each revolution of the motor the pump makes 
one stroke, The length of stroke and the strength of solution 
are so adjusted that the necessary proportion of the chemicals 
is delivered to the water, The chemicals are injected into 
the water in the pipe leading from the motor to the mixing 
drum, and an intimate mixture is obtained by the movement 
of the paddles in the drum, where the water is agitated for 
about a minute before it passes on to a bell or chamber 
submerged in the settling tank. The water passes slowly 
downward in this bell, thus facilitating the sedimentation. 
After passing out under the edge of the bell it rises in the 
annular space between the bell and the tank. At the top of 
the tank is an overflow pipe by which the treated water flows 
to the storage tanks. The sludge collects in a funnel-shaped 
or conical chamber in the bottom of the settling tank. This 
chamber can be shut off to allow of discharging or washing 
out the sludge without affecting the tank. ll the 
machinery is at the ground level, being thus readily inspected 
and kept in repair. 

Census of United States shipping.—A recent bulletin of 
the United States Census gives particulars of the condition of 
shipping and water transportation at the end of 1906. It is 
exclusive of Government vessels and fishing vessels, and of 
all vessels under five tons. There were 37,321 vessels, with a 
gross tonnage of 12,893,429 and a value of £101,600,000. 
They employed 140,930 persons. Of the total number, 9927 
vessels, with an aggregate of 4,059,520 gross tonnage, were 
operated by steam or petrol engines; 7131 vessels. aggre- 
gating 1,704,277 gross tonnage, were sailing vessels. The 
passenger and cargo vessels numbered 8796 ; unrigged craft, 
20,263 ; tugs, 3079; ferry boats, 536; yachts, 3770. Of the 
9927 steamships, 3615 were in passenger and cargo service— 
3,411,588 gross tons; tugs, 3079; ferry boats, 536; yachts, 
2176. These steam vessels were distributed as follows :— 
5413 belonging to the Atlantic and Gulf coasts, 1066 to the 
Pacific coast, 1676 to the Great Lakes and the St. Lawrence 
River, 1435 to the Mississippi River and its tributaries, 337 
to all other inland waters. The railways operate 1464 vessels, 
282 of which are steamers and 1182 are unrigged. Their 
gross tonnage is 575,596. While the report does not include 
any vessels of the ravy or in the service of the general 
Government, it does include those of State and city 
Governments. These number 315—143 steamers, with 
62.739 gross tonnage. They include city ferry boats, police 
patrol boats, fire boats, canal inspection boats, &c. The 
reports of the Fisheries Bureau show 4915 vessels engaged in 
fishing and 1995 engaged in transporting. They have a net 
tonnage of 196,132 tons, and employ about 42,300 persons. 
Of the vessels built in 1906, the steel vessels represented 82 
per cent. Of the 9927 steam vessels, 7952 had screws, 562 
had side paddles, and 1406 had stern paddles. The steam 
engines represented 3,378,450 horse-power, and the petrol 
engines. 73,200 horse-power. There were only 84 steam canal 
boats, and 2237 canal boats without steam. These operated 
on about 2100 miles of canals and 1500 miles of canalised 
rivers. 

Steel frames for mine drifts—The use of steel beams and 
supports in place of timbering in mines is making some 
progress in the United States. It has been practised by the 
Susquehanna Coal Company for about fifteen years. The 
caps or cross-pieces are rolled joists, supported by vertical or 
inclined posts formed of joists, channels, or H-sections. In 
the old arrangement the connection was made by pins passed 
through holes in the webs of the posts and caps, while wedges 
at the foot of each post were driven so as to distribute the 
weight properly upon the pins. A line of holes in each post 
and in the cap allowed for setting up in gangways of different 
sizes. In this arrangement about thirty pieces were required 





for each frame, and the cost was naturally high. It is still 
preferable where great pressures have to be sustained, the 
caps fitting between two pairs of channels which form the 
posts. For lighter work, however, simpler and more 
convenient methods of construction have been designed. The 
Carnegie Steel Company is now making H beam sections of 
equal width and depth, and these—in sizes from 4in. by 4in. 
to Sin. by 8in.—are being used in coal mines. The weight 
ranges from 13$1b. to 35$1b. per foot of beam. These are 
used mainly for the posts, the rolled joists of common section 
being used for the caps or horizontal top pieces. Steel caps 
on the posts give a level bearing to the top piece and form the 
means of attachment by bolts to both posts and top piece. 
Steel bearing plates are put under the posts to serve as 
footings. Several modifications of the design of attachments 
have been made to suit various conditions, and a number 
of coal mines have begun to introduce this system of 
“* timbering.’’ 





NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made by the Ad- 
miralty :— way 

Engineer Rear-Admiral.—R. B. Priston, to the President, 
additional, for service on Staff_of Commander-in-Chief at the Nore. 

Engineer Captains.—T. Agnew, to the Dreadnought, additional, 
for special service with Home Fleet ; R. W. Edwards, to the Bul- 
wark, additional, for service on staff of Rear-Admiral Command- 
ing Nore Division of Home Fleet: I. E. Hurst, to the Pembroke, 
additional, for service on the staff of Commander-in-Chief at the 
Nore ; J. W. Hole, to the Drake, additional, for service on the 
staff of Rear-Admiral Commanding Second Cruiser Squadron ; 
R. W. Edwards, on August 3rd, joined the Bulwark, battleship, 
at Sheerness for service on the staff of Rear-Admiral the Hon. 
S. C. J. Colville, C.B., commanding the Nore Division of the 
Home Fleet, relieving Engineer Capt. T. Agnew, who has been 
appointed to the Dreadnought, battleship, for special service with 
the Home Fleet. 

Engineer-Commanders.—-A. Whitmarsh, to the Leander, for 
charge of machinery and for duty with torpedo-boat destroyers on 
recommissioning, and W. T. Hocken, to the Leander, on recom- 
missioning, additional, for duty with torpedo-boat destroyers and 
torpedo-boat tenders ; W. W. Pearce, to the Blake, for charge of 
machinery, and for duty with torpedo-boat destroyers on recom- 
missioning ; 8. Godbeer, to the Blake, on recommissioning, addi- 
tional, for duty with torpedo-boat destroyers and torpedo-boat 
tenders; W. R. Davies, to the Pembroke, additional, for the 
Endymion; C. W. Gregory, to the Good Hope, additional, for 
service on the staff of Rear-Admiral commanding First Cruiser 
Squadron ; J. R. J. Pedrick, to the Shannon, additional, for se vice 
on staff of Rear-Admiral commanding Fifth Cruiser Squadron ; 
T. C. E. Hughes, to the Royal Sovereign ; A. E. C. Deacon, to the 
Indus; J. H. Dalrymple, to the Irresistible; E. Carter, to the 
Dido ; A. E. Travis, to the Duke of Edinburgh ; G. P. Webster, 
J. Mountifield, A. R. Grant, and A. 8S. Crisp, lent, to the Victory, 
additional, for oil fuel course; E. D. Mallinson, to the Vivid, 
additional, to be detailed for the Medea; W. E. Townsend, to 
the Sappho; T. H. Turner, to the Forte, on recommissioning ; 
J. J. G. G. Percey, to the Swiftsure ; H. J. Walker, to the Nile; 
E. Swinney, to the Edgar; W. Rattey, to the Pandora; F. C. 
Davis, to the Fox; Victor de Paris, to the Pegasus; W. H. S. 
Moysey, placed on the retired list ; W. J. Featherstone, E. A. W. 
Head, H. T. Liversedge, placed on the retired list, at their own 
request. 

Engineer-Lieutenants.—G. H. Hirtzel, to the Victory, super- 
numerary ; R. D. Nelson, to the Crescent, lent for duty on the 
voyage out; W. A. Monk to the Racer, additional, for service in 
connection with the Royal Naval College, Osborne ; F. J. Pedrick, 
to the Cwsar; A. F. Sawyer, to the Hecla, additional, for the 
Velox; E. P. Soper, to the Halcyon; H. W. Kitching, to the 
Skipjack ; E. Wyles, to the Sapphire, additional, for the Cheerful ; 
P. W. Warwick, to the Good Hope; P. Reeve, to the Russell ; 
F. R. Goodwin, E. Groves, and R. 8. Pearce, to the Victory, addi- 
tional (lent), for oil fuel course ; G. Robertson, to the Pembroke, 
additional, to be detailed for the Implacable ; W. S. Mann, to the 
President, additional, for service in the Controller’s Department ; 
H. T. G,. Lobb, to the Tenedos, additional, for instruction of boy 
artificers ; H. O. Andrews, to the Monmouth; R. D. Nelson, to 
the Astrea; R. G. Hines, to the Majestic, S. G. Nancarrow, to 
the Leander, and C. B. F. le W. Rock, to the Blake, on recommis- 
sioning ; A. H. Tilt, to the Argyll; H. W. G. D. Stidston, to the 
Antrim ; A. E. Cossey, advanced to the senior list; H. A. Little, 
to the President, additional, to assist the Engineer-Inspector of 
Gun Mountings at Elswick. 

Engineer-Sub-Lieutenants.—D. J. Weeks, to the Common- 
wealth, lent, for training. 








LAUNCHES AND TRIAL TRIPS. 


Joyo Marv, steel screw petroleum steamer ; bui]t by Sir W. G. 
Armstrong Whitworth and Co.; to the order of the Bear Creek 
Oil and Shipping Company ; dimensions, 398ft. by 50ft. 6in. by 
3lft. 10in.; to carry 7500 tons; engines, triple-expansion, 26in., 
43in., 72in. by 48in. stroke, pressure 1801b.; constructed by the 
Wallsend Slipway and Engineering Company, Limited ; launch, 
August 11th. 

PURELIGHT, steel screw oil tank steamer ; built by the Greenock 
and Grangemouth Dockyard Company, Limited ; to the order of 
the Pure Oil Company of Rotterdam and Holland ; dimensions, 
380ft. by 51ft. by 30ft.; to carry 7000 tons ; engines, triple-expan- 
sion, 27in., 44in., 73in. by 48in. stroke ; constructed by John G. 
Kincaid and Co., of Greenock ; trial trip, July 30th. 








THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS. We are informed that a home district meeting is to 
be held at Gosport on Saturday, August 22nd, at 10 am. The 
members will assemble at the Town Hall, and be received by the 
chairman, Mr. Leonard Parham, J.P., and members of the Council. 
A discussion will then take place on the following paper, which 
will be taken as read : —‘‘ Gosport and Some of its Recent Public 
Works,” by Mr. Herbert Frost, engineer and surveyor. The 
members will then inspect the Royal Clarence Victualling Yard, 
ahattoirs, holystone block mak:ng, and new oil tanks, after 
which they will take a launch for-H.M. Dockyard, Portsmouth. 
An inspection of the fire station and free library and technical 
institute will be made in the afternoon, and then the members will 
take car for the electric power station at Hoe Ford. They will then 
proceed by brakes from Ann’s Hill to the air-compressing station 
and refuse destructor, &c Thence vid Stokes Bay to Haslar, 
inspecting the harbour protection concrete block yard ; Haslar 
hospitals ; new floating dock for submarines ; and ferro-concrete 
works, gasolene tanks, &c., if time permits ; returning 7/@ Haslar 
Bridge. On Saturday, the 29th inst., a Midland district meeting 
will be held at Burslem. At 12 o'clock the members will meet 
at the Town Hall, where they will be received by the Mayor. 
After luncheon the members will leave the Town Hall—by special 
cars - for inspection of the new sewage disposal works, recently con- 
structed at a cost of about £36,000 ; they will also visit the Sanitary 
Pottery, Lo: rt. Other places of interest which can be visited 
include the Wedgwood Institute, the new technical schools, the 
public baths, the new destructor and electric light works, the 
public park, and town depdt, fire station, and public mortuary. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Oorrespondent.) 
Another ‘‘ Combination” Rumour. 

Or all the absurd rumours that have seen the light 
recently concerning alleged combinations is one that has been 
promulgated this week. It is that ‘‘ proposals are on foot for 
constituting a combination of all the malleable ironmakers of the 
United Kingdom.” The idea is so impossible that the very sug. 
gestion of it is sufficient to give it contradiction. Yet the rumour 
must be mentioned, since it is the news which this week holds the 
field. The statement is that ‘lately competition has entered on 
a serious stage, and as a result of negotiations all have agreed that 
a better state of national business relationship should take effect,” 
The report continues: ‘‘It is intended to follow closely the lines 
that obtain in the English and Scotch steel combination under 
which each producing district observes what are described as the 
legitimate claims that makers have on the trade of their own 
immediate localities,” and so on. As has already been said, no 
serious attention need be paid to the rumour. Inquiries on the 
Birmingham Exchange this—Thursday—afternoon failed to reveal 
any local knowledge of such a scheme, and among those who 
know the malleable iron trade of Staffordshire and the Midlands 
best there is entire scepticism as to the practicability of any such 
combination even if it were attempted. Yet Staffordshire, if sny 
district, should know about the scheme, since this is still the 
largest malleable iron producing centre of the kingdom. ‘The 
truth is, the thing has oa tried before in one way or another, 
ene fas with anything approaching success, even for a limited 
period. 


Finished Iron Prices. 

The bar trade keeps very irregular, the volume of business 
being much below the normal. Marked bars remain at the £8 
basis, while North Staffordshi-e ‘‘ Crown ” bars are in poor request 
at £6 10s. Merchant grades of South Staffordshire bars realise 
£6 2s. 6d. to £6 7s. 6d., but nut and hurdle qualiies are done at 
lower rates. The sheet trade continues dull, though a little more 
business is being put through, both with associated and unassoci- 
ated houses for galvani sheets, chiefly for shipment abroad. 
For galvanised corrugated sheets of 24 gauge the association rate 
is still £12 10s. f.o.b. Liverpool, but business is done by outside 
makers at slightly easier rates. Black sheets are idle at £7 7s. 6d. 
to £7 10s. for doubles, and £8 to £8 2s. 6d. for trebles. 


Pig Iron Improvements. 

A slight improvement is noticeable in the pig iron trade, 
which gives hope to makers. More business is passing, and 
assisted by the advance in prices in Cleveland, local values have 
this week a tendency to take on more firmness. Pig iron users, 
whose stocks have been very bare for a long time past, have had to 
buy more largely of late to cover their immediate requirements. 
But at the same time they have shown a firm determination all 
through to keep open their line of retreat, so that they may be 
able to take advantage of any further decline in values. That the 
price of pig iron should go much lower is hardly to be expected in 
view of what appears as to the cost of production, but although 
more buying is going on, users are evidently not under much 
anxiety as to getting in when the turn of the tide comes. Prices 
are quoted :—South Staffordshire cinder forge iron, 45s.; part- 
mine, 47s. to 4%s.; best all-mine, 80s. to 85s.; and cold blast, 110s. 
North Staffordshire pigs are quoted 48s. to 49s., Northampton 
43s. 6d. to 46s., and Derbyshire 45s. 6d. to 47s. per ton. 


Steel Trade. 

There was no new movement in steel at Birmingham this 
afternoon. Bessemer sheet bars were quoted at £4 10s. to 
£4 12s, 6d., and Siemens at £4 12s. 6d. to £415s. Continental 
agents offer lower rates without securing business. Angles are 
quoted at £3 16s, 3d., girder plates at £6 2s, 6d., boiler plates 
£6 15s., and joists, £5 15s. to £6 5s, 


The Advance in Copper. 

The copper market is again advancing; startling and 
violent fluctuations are seen almost daily. Engineers in Birming 
ham and district are watching the position with some anxiety, and 
there is reason to fear that the market has again been captured 
by the “‘ bulls.” The whole movement is being engineered by the 
American interests, and the buying is held by the best judges to 
be purely speculative, and only a manceuvre artificially to inflate 
prices on behalf of American ‘‘ rigging” operations. A huge 
‘**bull” account has been built up, and by-and-bye the question 
will be, ‘‘Who wants the copper?” It is not unlikely that the 
market may still go a few pounds higher, while interested persons 
make wild predictions that the market may reach the £70 limit 
for ‘‘ standard.” Meanwhile, at date of writi ** standard ” 
copper is quoted on the London market £61 17s. 6d. to £62 2s. 6d. 
cash, and £62 13s. 9d. to £62 18s. 9d. three months. Other sorts 
are as follows :—Tough cake and best selected, both £63 10s. to 
£64 10s., and strong sheets £75 per ton. Yellow metal is 6,’,d. 
to 63d. per Ib. 


Order for a West Bromwich Firm. 

Considerable satisfaction is felt at West Bromwich, in view 
of the acute trade depression which has prevailed there for some 
time, at the receipt of an order by Messrs. Braithwaite and Kirk, 
of Crown Bridge Works, from the Indian Government for about 
4000 tons of bridge work for the Bengal and North-Western Rail- 
way, consisting of eighteen bridges each of 200ft. clean -e. 
This order, which was received in open competition, will be 
sufficient to keep 250 men employed for nearly twelve months. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


MANCHESTER, Wednesday. 
Better Feeling in Pig Iron. 

Tue attendance on the Iron ‘Change on Tuesday was 
good, but not large, It was very gratifying after the indifferent 
tone which has characterised the market for some months to have 
to record a better feeling all round in pig iron. In some quarters 
this is attributable to speculative influences as indicated by the 
course of the warrant market ; but, on the other side, it is gene- 
rally admitted that stocks in the hands of consumers are at a low 
ebb, and again that shipments from both the East and West Coast 
and Scotlend continue quite up to, if not above, the average. In 
any case, inquiries showed that prices were generally in sellers’ 
favour. Middlesbrough and some other English makes were 9d. 
to 1s. per ton over last week, and Scotch was advanced 6d. 
This, of course, applies to No. 3 foundry iron. Hematite was on 
the quiet side, but still fairly held. In forge iron there was very 
little business passing, but late rates were maintained. 


Finished Iron and Steel. 
For finished iron there was only a moderate demand, but 
English billets were reported, notwithstanding foreign competi- 
tion, to be in better inquiry, and more business had been done 
during the week than for some time past. Foreign billets are not 
offering in large quantities, and for firm orders, in quantity, can 
be bought under present quoted rates, 


Copper and Other Metals. 
The raw material showed rather higher figures, but the 
business passing. was of a somewhat limited character, In manu 
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factured stuff sheets remain unchanged, but tubes were advanced 
d, per lb., with a steady business passing. ‘Tin: English ingots 
are slightly easier. Sheet lead : Unchanged and firm. 





Quotations. 

Pig iron: Lincolnshire No, 3 foundry, 51s. ; Staffordshire, 
hls. 6d. to 528,; Derbyshire, 51s, 6d.; Middlesbrough, open brands, 
60s. 3d. to 60s. 7d. Scotch: Gartsherrie, 60s.; Eglinton, 59s. ; 
Dalmellington, 57s 6d. to 57s. 9d., delivered Manchester. West 
Coast hematite, 57s. 6d.; East Coast ditto, 56s. 6d., both f.o.t. 
Scotch, delivered Heysham : Gartsherrie, 58s.; Glengarnock, 57s. ; 
Eglinton, 55s, 6d. to 56s.; Dalmellington, 55s. 6d. to 55s. 9d, 
Delivered Preston: Gartsherrie, 59s.; Glengarnock, 58s. ; Eglinton, 
56s, 6d. to 57s.; Dalmellington, 56s. 6d. to 56s. 9d. Finished 
iron: Bars, £6 10s.; hoops, £7 2s. 6d.; sheets, £7 15s. to £8. 
Steel: Bars, £6 5s.; Lancashire hoops, £7 5s, ; Staffordshire ditto, 
£6 17s. 6d. to £7 ; sheets, £7 17s. 6d.; boiler plates, £7 7s. 6d.; 
plates for tank, girder, and bridge work, £6 5s. to £6 7s. 6d.; 
English billets, £4 10s, to £4 12s. 6d.; foreign ditto, £4 to 
£4 2s, 6d. Copper: Sheets, £75; tough ingots, £64 10s.; best 
selected, £64 10s, per ton; copper tubes, 94d.; brass tubes, 7}d.; 
condenser, 84d.; rolled brass, bhd.; brass wire, 64d.; brass turn- 
ing rods, 6fd.; yellow metal, 6d. per lb. Sheet lead, £16 to 
£16 5s. per ton. English tin ingots, £138 per ton. 


Lancashire Coal Trade. 


There was a very ordinary attendance on the Manchester 
Coal Exchange, and the state of the weather, combined with the 
holidays in the Lancashire cotton districts, caused a restricted 
business. ‘There are still large quantities offering from outside 
districts, but this notwithstanding that Lancashire coalowners 
adhere to list quotations, Slack is weaker, as is also manufacturing 
coal generally. In the shipping trade prices were in buyers’ 
favour, with dull trading. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 


The further weakness of the hematite iron market is 
shown this week by a furtber reduction of 6d. per ton on warrant 
iron. Makers continue to quote 59s. net. f.o.b. for mixed Bessemer 
numbers, but this isa nominal figure and no business is being done 
at this rate, while there are no transactions at all in warrant iron. 
The position of the market is not so satisfactory on the week. 
Very little business is being done, and makers do not hold many 
orders. The report of the Furness Railway Company for the half- 
year ending June 30th states there was a decrease for the half-year 
as compared with the similar period of 1907 of noless than 507,507 
tons in merchandise and mineral traffic. This railway is, of course, 
largely dependent on the iron and steel trades. The stocks of iron 
held in the district remain very low indeed, and as the production 
of iron has been very largely reduced, there is no chance of makers 
putting any of their output into stock. Some orders are coming 
to hand for special classes of hematite iron, but this trade is not 
nearly so good as it was some time ago. ‘I'he trade being done in 
spiegeleisen and ferro-manganese is quiet. Scrap iron sells only in 
small parcels. Iron ore is in very poor demand, and although 
more trade relatively is being done in native sorts as compared 
with foreign classes of ore, not more than half the usual tear of 
miners are employed in the district. Good average sorts are at 
10s, per ton net at mines, and best sorts are selling at from 15s. 
to 16s. td. 


Steel. 

There is nothing encouraging to write about the steel 
trade. The demand keeps very quiet indeed for all types of 
Bessemer and open-hearth steel, and there does not seem much 
prospect of improvement either on foreign or home account. 


Shipbuilding and Engineering. 

There is very little demand for new shipping tonnage, 
and competition remains very keen. Engineers are indifferently 
upplied with orders, and fewer men are employed in the marine 
and gun-mounting shops than for some time past. 


Shipping and Coal. 

The shipping trade remains very quiet. Last week there 
was exported fr.m West Coast ports 2926 tons of iron and 4384 
tons of steel, a total of 7310 tons, as against 16,516 in the corre- 
sponding week of last year, making a decrease of 9206 tons. For 
the year to date the shipments aggregate at 303,567 tons, against 
595,344 tons for the corresponding period of 1907, making a 
decrease of 251,777 tons. The coal trade is very depressed, and 
the sale of biast furnace coke is very small. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
Condition of Trade. 


THERE is a little more movement in the iron market. 
The reduced quotations appear to have induced business in pig 
iron, and local accounts this week represent matters to be 
somewhat brisker than usual. The coal trade is also a little 
lirmer, steam coal during this month being better, shipping 
requirements becoming more pressing, with a consequent slight 
stiffening in prices. Home demand for steam continues flat. In 
domestic fuel, as the season advances, there is a little more hurry- 
ing up for delivery for all markets. No improvement can be 
reported as yet in the heavy branches of manufacture, and the 
lighter trades are in most instances indifferently employed, though 
in several departments there is rather more doing in one or two 
directions, 


Hull Coal Trade. 


The weight of coal taken to Hull last month was 526,168 
tons, as compared with 656,272 tons in July of 1907. This shrink- 
age of 130,104 tons, though considerable, still leaves the total 
largely in excess of the July months of years prior to last year. 
For the seven completed months the weight received in Hull was 
3,461,632 tons, against 3,569,920 tons in July of 1907. The differ- 
ence is thus almost entirely due to the decrease last month. The 
foreign trade is also diminished—the exports from Hull for July 
having been 300,558 tons, a reduction of 134,577 tons on July of 
last year. For the seven months the weight exported was 1,550,801 
tons, a reduction of 225,999 tons on the corresponding period of 
last year. The coastwise traffic compares unfavourably with 
previous accounts, the weight for July being only 51,016 tons, of 
Which London took 37,111 tons, as compared with 120,577 tons in 
July of last year, of which London took 108,950 tons. For the 
seven months the coastwise traffic amounted to 548,557 tons. of 
Which London received 438,925 tons, as compared with 726,442 
tons last year, when London took 608,945 tons, 


Coal Export from Hull 

; The detailed figures bring out sume interesting points 
with ‘regard to the trade done with the various continental and 
other distant markets supplied from Hull. North Russia was 
the largest customer last month with 100,371 tons, against 
‘2,111 tons for July of last year. Sweden is second with 
39,915 tons, against 34,880 tons; Germany is third with 
32,972 tons, against 52,198 tons ; and Holland is a close fourth 
with 32,314 tons. But Holland shows a very heavy decrease as 
compared with July of last year, when its requirements totalled 
152,492 tons. Both on the month, and for the seven months, 
Holland was an easy first. last year—the weight sent to that 
market for the seven months of 1907 having been 426,261 tons, 


against 227,402 tons for the corresponding period this year. 
North Russia, on the other hand, increased for the seven months 
to 332,299 tons from 205,967 tons ; Germany to 248,003 tons, from 
238,071 tons ; Sweden to 211,551 tons, from 205,524 tons; Den- 
mark to 6,543 tons, from 28,084 tons. Italy, however, for the 
same period, fell to 40,584 tons, from 120,780 tons ; France to 127,044 
tons, from 169,001 tons ; Belgium to 50,591 tons, from $0,858 tons, 
and Egypt to 55,722 tons, from 97,912 tons. Decreases were also 
shown by Austria, East Indies, Jersey and Guernsey, Norway, and 
West Indies, To the increasing markets have to be added South 
America, South Russia, Turkey, and West Indies. 


Coal and Coke Quotations. 


Steam coal for shipment from 10s. to 10s. 6d. per ton, 
with more inquiries for export business, Home trade unimproved. 
House coal somewhat better, with secondary qualities in request. 
Best house coal from 10s. 6d. to 11s. per ton ; secondary — 
tions from 9s, 9d. to 10s. per ton, Coking fuel steady ; slack, 
from 4s, 6d, to 5s, per ton, with output more than market require- 
ments. Best washed coke at 11s, per ton ; unwashed, 10s. 3d. to 
10s. 9d. per ton. 


The Iron Market, 

A more cheerful tone is evident locally this week. 
Lincolnshire and Derbyshire pig iron has been in rather better 
request, the lower quotations having induced more purchasing. 
Hematites are also reported to be firmer. Quotations:—West 
Coast hematites, 68s, to 70s. per ton; East Coast, 63s. to 65s. per 
ton Lincolnshire No. 3 foundry, 49s, per ton; No, 4 foundry, 
48s. per ton ; No. 4 forge, 47s. per ton ; No. 5 forge, mottled, and 
white, 47s. per ton; basic, 48s. per ton. Derbyshire No. 3 
foundry, 493. per ton; No. 4 forge, 48s. per ton. All quotations 
net, and delivered in Sheffield or Rotherham. 


Bars, Sheets, and Billets. 
Prices remain as last reported, viz., bar iron, £6 10s. per 
ton ; sheets, £8 to £8 10s. per ton ; Bessemer billets, £7 per ton ; 
Siemens ditto, £7 10s. per ton. 


Cutlery Exports. 

The value of cutlery sent to foreign and colonial markets 
last month amounted to £53,743, as compared with £74,345 for 
the corresponding month of last year. Australia holds first place 
with a value of £9513, but this shows a decrease of £2439. 
Canada exhibits the heaviest drop—from £13,076 in July of 1907 
to £5768 last month. New Zealand has increased from £3488 to 
£5492, and British South Africa has improved a little—from 
£3720 to £3821. There is a decline, however, in the business 
done with British East Indies from £6834 to £5288. The other 
decreasing markets are Germany, Netherlands, France, Spain, and 
Canaries, United States of America, Chili, and Brazil. Increases 
are shown by Russia, Norway, Belgium, Cuba, Argentine 
Republic, and the markets grouped under ‘‘ other countries.” For 
the seven completed months of the year cutlery esports have 
totalled £361,185, as compared with £472,051 for the correspond- 
ing period of 1907. 


French Mining Engineers in Sheffield. : 
A large party of French mining engineers, after visiting 
the Franco- British Exhibition, arrived in Sheffield on the 11th inst. 
They are members of the Société de l’Industrie Minérale— Section 
du Nord—which corresponds to the English Mining Institute. 
Among the visitors are many gentlemen connected with important 
colliery undertakings in France, including M. Reumaux, president 
of the Society, who is general manager of the Lens Mines; M. 
Viala, vice-president ; M. Mercier, manager of the Bethunea Mines; 
M. Simon, manager of the Lievin Mines ; and M. Lemay. For the 
gentlemen a programme of technical visits to various collieries was 
arranged, and for the ladies of the party an inspection of cutlery 
works, with several excursions to places of note in the district. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Engineers’ Strike. 


TuE long continued strike of the engineers on the North- 
East Coast bas not yet terminated, but a move is again being made 
with a view of bringing about a settlement, in so far that it has 
been arranged to take a ballot of the men, and the questions to be 
submitted to them by the local committee were three :—(a) For 
or against acceptance of the reduction ; ()) giving power to the 
local committee to arrive at a settlement ; and (c) giving power to 
the Executive Council of the Amalgamated Society of Engineers in 
London to bring the dispute to a close on the best terms possible. 
The whole of the local members of the three societies concerned 
in the difficulty, whether at work or on strike, were to vote— 
Amalgamated Society of Engineers, the Steam Engine Makers’ 
Society, and the United Machine Makers’ Society. It was 
expected that the ballot papers would have been issued early this 
week, and that the result would be known by the end of the week. 
Unfortunately, a hitch has occurred, and the ballot papers have 
not yet been sent out. The fact is that the Executive Council 
in London took exception to the form of ballot paper which the local 
committee proposed to issue, and recommended certain amendments 
which the local committee has accepted. It was suggested by the 
Executive Council that a ballot paper in the form drawn up by the 
local committee would have tended to confuse the issue, and the 
new paper will be in a somewhat simpler form. What the terms 
are on which the local men will be called upon to vote have not 
been made public at the date of writing, but no further time will 
be lost in getting the men’s decisions on the points submitted. 
There is a good deal of uncertainty as to the prospect of an early 
settlement, for the men on strike are as determined as ever in 
their refusal to agree to a reduction of wages, notwithstanding 
that all other workmen at the shipyards have accepted it, the 
majority without creating any difficulty at all. The men on 
strike, however, are small in number compared with the large 
body of engineers in the district who are at work, but will have a 
direct voice in any settlement. The decision will rest mainly with 
these latter. There is no doubt that a good many of them are 
tired of paying every week the heavy levies that are required to 
keep the men on strike, and it is generally seen that in the present 
depressed state of trade the odds are altogether against the men 
being successful. The longer the strike continues the fewer will 
be the men who can be reinstated when the settlement is arrived 
at, and it is idle to look for a revival of trade in the district until 
industrial peace is re-established. While the strike lasts other 
districts are reaping the benefit. 


Cleveland Pig Iron. 

The market this week has been somewhat more active, 
and a higher price was realised for the better qualities of Cleve- 
land pig iron than has been reported since the middle of May. 
Various influences have operated to strengthen the market, among 
them being the improvement in the quotations for copper and tin, 
the more cheerful reports from the stock markets, and likewise the 
probable further curtailment of the production of Cleveland pig 
iron. Prices of the higher qualities of Cleveland pig iron No. 1 are 
at 58s. 6d., and No. 3 at 51s. 3d., but 51s. 6d. was obtained early 
in the week. There is a plethora of the lower qualities being 
made, and the prices of these are unsatisfactory, and relatively 
much lower than those of No. 3. With this last-named 
quality at 51s. 3d., No. 4 foundry should be at 50s. 9d., 
but not more than 48s. 3d. can be secured for it, while 
No. 4 forge, which should be at 50s. 3d., is being sold at 47s. 3d. 





This to some extent neutralises the good effects of the higher 





prices for the better qualities. Too much forge iron is being 
made, and hardly enough No. 3. The competition in Scotland 
with Lincolnshire and Northamptonshire iron does not weaken the 
Cleveland ironmasters, for they have other markets where their 
comparatively high prices can he realised. Cleveland prices were 
oa rising last week, while those of competing districts were 
alling. 


Hematite Pig Iron. 


Makers of East Coast hematite pig iron are suffering more 
acutely than ever from the depression in trade, and it has been 
necessary to reduce quotations again this week. It is thus curious 
to note that, while the rates for Cleveland o:dinary pig iron have 
been increasing, those of hematite have been moving in the oppo- 
site direction, and it is pretty certain that the present price of 
hematite iron cannot yield a profit to most of the makers. In an 
ordinary state of trade mixed numbers East Coast hematite pig 
iron are 10s. per ton dearer than No. 3 Cleveland pig iron—ia 
1906-7 they were up to 25s. per ton dearer—now the difference is 
only about 3s. 9d. per ton, probably the smallest difference on 
record. Mr. Arthur F. Pease, the chairman of the Normanby 
Ironworks Company Limited, Middlesbrough, at the annual meet- 
ing of the shareholders of that concern, which produces hematite 
pig iron exclusively, remarked that during the greater part of the 
last twelve months it had been impossible to sell iron and buy 
materials without incurring an actual loss. It was, at present 
prices, impossible to smelt pig iron profitably, and unless 
selling prices of hematite iron ruled considerably higher in 
future than in the past costs of materials must be re- 
duced, otherwise additional furnaces would have to be 
blown out. The blowing out of furnaces last month has 
quite failed to stay the downward movement in the price of 
hematite iron, and 55s. per ton is now being accepted readily 
for mixed numbers E.C. hematite iron, which is a wretched 
figure, when it is compared with the 51s. 3d. obtained for No. 3 
Cleveland pig iron. Rubio ore is kept at 14s. 9d. per ton c.i.f. 
Middlesbrough, and the Spanish mineowners say it shall not go 
below the present prices as far as they are concerned—they 
would prefer to keep it at the mines to shipping it at Bilbao 
under Ils. per ton, as is now their figure. 


Stocks and Shipments of Pig Iron. 

Connal’s stock of Cleveland pig iron is increasing again 
this month, though not rapidly. On the 12th they held 54,715 
tons, the increase for the month being 2397 tons. The production 
of Cleveland pig iron is not much in excess of the requirements, 
and this enables makers to maintain their prices. Exports of pig 
iron from the Cleveland district are fairly well kept up, but, 
naturally, they are a good deal less than they were in the last two 
years. The quantity shipped up to 12th inst. was 34,787 tons, as 
compared with 38,005 tons last month ; 44,358 tons in August, 
1907 ; and 47,824 tons in August, 1906, all to 12th. A decline 
in the deliveries to Scotland must be reported, the Scotch 
founders taking more of the cheaper Lincolnshire pig iron, but 
there are satisfactory shipments to countries oversea. 


Manufactured Iron and Steel. 


Almost every manufacturer except those making steel 
rails is badly off for work, and very few of the mills are running 
well. Next week in the Middlesbrough and Stockton districts 
they will be laid off altogether for the annual holidays, which are 
given on the occasion of Stockton races. Though demand is so 
slow, the producers cannot see their way to reduce quotations. 
The departments which are suffering most keenly at present are 
those which produce plates and angles, as the shipbuilding industry 
is worse than it has been since 1896, and prospects of improve- 
ment are not good. Heavy steel rails are at £5 lds. net f.o.b., 
and there are large shipments of them from the Tees to India, 
Japan, Western Africa, and South America. Steel ship plates are 
quoted at £6; iron ship plates at £6 5s.; steel ship angles at 
£5 12s. 6d.; iron ship angles at £6 15s.; common iron bars at 
£6 15s.; steel bars at £6 7s. 6d.; steel hoops at £6 17s. 6d.; steel 
nail strip at £6 12s. 6d.; steel sheets, singles, at £7 15s.; packing 
iron and steel at £5 10s.; all less 24 per cent. f.o.t. Messrs. 
Bolckow, Vaughan and Co. will pay a dividend of 6 per cent. per 
annum to the ordinary shareholders for the year ended June 30th 
last, and appropriate £145,296 out of the profit for the year for 
extensions of plant and reduction of capital outlay. They 
will carry forward £168,733. 


Coal and Coke. 

The greatest activity continues to prevail in the coal 
trade, and sellers have considerable difficulty in satisfying the 
demands of consumers; these are most pressing, especially on 
export account, and the condition of the coal trade as a whole 
forms a striking contrast to that of nearly every other home 
industry. Prices are phenomenally strong for the best qualities. 
Best steam is up to lds. 3d., and best gas to 11s. 6d., both f.o.b. 
Bunker coals, lately at 9s. 9d., are now at 10s. 3d. to 10s. 9d. 
Coke, however, is not in such a good position, and lis. 6d. per 
ton, delivered at the furnaces, is all that will be given for medium 
qualities. The sHfipping facilities at the Dunston staiths, on the 
Tyne, have been so much overtaxed by the coal export trade that 
the North-Eastern Railway Company is about to erect additional 
staiths a little higher up the river, between Dunston and Derwent- 
haugh. Only a few years ago the accommodation at Dunston was 
practically doubled by the addition of a new loading basin, but 
this now is not enough to meet the requirements of the trade, so 
rapidly have the export deliveries of North-West Durham grown. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The Pig Iron Market. 

THERE has been a little more inquiry this week for pig 
iron warrants, and as these were scarce on some days prices have 
had a firmer tendency. Business has been done in Cleveland 
warrants at 5ls. 2d. to 51s. 6d. cash, 49s. 10d. to 51s, 3d. one 
month, and 49s. 4$d. to 50s. 8d. three months. Transactions 
have also taken place at 51s. 3d. and 51s. 9d. for delivery in nine 
days, and 51s. 2d. twenty-four days. 


Seotch Makers’ Iron. 

The output of Scotch makers’ pig iron has been consider- 
ably increased since last report. There are now 76 furnaces 
in blast in Scotland, compared with 69 last week, and 90 at this 
time last year. Of the total 36 are making ordinary and 40 
hematite iron. One additional furnace has been placed on ordinary, 
and six on hematite. The prices of Scotch makers’ brands, which 
have been gradually receding for several weeks, have in the last 
few days been somewhat steadier, owing to the better tone in 
warrants, and a slight improvement in the demand. Govan and 
Monkland, Nos. 1, are quoted at Glasgow 56s. 6d.; Nes, 3, 53s. 6d.; 
Carnbroe, No. 1, 57s. 6d.; No. 3, 55s.; Clyde, No. 1, 60 . 6d.; No. 3, 
55s. 6d.; Gartsherrie, No. 1, 6ls.; No. 3, 56s.; Langloan, No. i, 
65s.; No. 3, 60s.; Coltness, No. 1, 88s.; No. 3, 6l1s.; Glengarnock, 
at Ardrossan, No. 1, 6ls.; No. 3, 56s.; Eglinton, at Ardrossan ou. 
Troon, No. 1, 57s.; No. 3, 54s.; Dalmellington, at Ayr, No. 1, 59s.; 
No. 3, 54s.; Shotts, at Leith, No. 1, 62s.; No. 3, 57s.; Carron, at 
Grangemouth, No. 1, 65s.; No. 3, 58s. r ton. The present 
demand for hematite pig iron is quiet, but makers have been 
increasing the production, or, rather, restoring it to what it wes 
before the holidays, in order to provide for future wants, as there 
is no doubt that large quantities of this class of iron will be 
required in the future, and at present prices there is no doubt it 
will ultimately pay to make it for storage. The current price of 





180 


THE ENGINEER 


Aveust 14, 1908 


ey 





Scotch hematite pig iron is 56s. 6d. per ton for delivery at the 
West of Scotland steel works, and this is the lowest rate it has 
ever touched. 


Exports and Imports of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 5427 tons, against 5418 in the corresponding 
week of last year. To Canada 285 tons were despatched ; India, 
220; Australia, 516; Italy, 175; Russia, 60; Spain and Portugal, 
40; China and Japan, 145; other countries, 341; the coastwise 
shipments being 3646 tons, against 2485 in the same week of 1907. 
The arrivals of Cleveland pig iron at Grangemouth were 6288 tons, 
being 7714 tons less than in the corresponding week. 


Fioished Iron and Steel. 


There has been little or no improvement in the malleable 
iron trade. Orders coming to hand are few, and the works are 
only on partial employment. It is hoped that the demand may 
be more satisfactory ere long. Prices are on the basis of £6 2s. 6d. 
for crown bars, less 5 per cent. discount for settlement in one 
month. Most of the steel works are now in operation, but the 
position is unsatisfactory, as the orders that accumulated during 
the stoppage of the works have scarcely improved the position to 
the extent of ensuring regular employment. At the same time 
there is not unlikely to come a change for the better with the 
advance of the season. For a long time the main source of em- 
ployment has teen the shipbuilding trade, and it is now so 
depressed that very few orders are obtainable. 


The Engineering and Shipbuilding Trades. 


The various departments of the engineering trade are 
irregularly employed. 3 certain special departments where 
spec'al work is available men and machinery are kept regularly em- 
ag oe but in other branches there is a serious lack of orders. 

n the last few days several thousands of workmen have been re- 
employed in connection with the locomotive engineering works in 
the north-east quarter of Glasgow, but at similar establishments on 
the south side of the city the workmen have been placed on short 
time. 


The Coal Trade. 

The business in the coal trade is, on the whole, encourag- 
ing. Shipping coal meets with a ready sale, and the exports are 
now upon a normal scale, with a large number of vessels loading 
at the ports. The active demand for shipping coal has maintained 
the prices. At Glasgow Harbour ell, steam and splint coals are 
each quoted 10s, 3d. to 10s 9d. per ton, Cooler weather has some- 
what increased the demand for house coal for home use, and manu- 
facturing qualities are also in better demand. In order to facilitate 
the coal traffic the Scottish railway companies have formally given 
notice that after February next they will enforce charges of demur- 
rage for the detention of coal wagons. In ordinary circumstances 
such an intimation would not have secured much notice, but now 
that the companies are working in harmony with the object of 
increasing earnings and curtailing expenses, it is expected that 
they will put a scheme of demurrage charges into actual operation. 
It is admitted that in the past the detention of railway wagons 
both at the collieries and at the works of consumers has occasioned 
serious delays in the transit of coal, as wagons were often practi- 
cally employed as stores for the coal until it should be wanted. 
The railway superintendents winked at the practice, because they 
did not wish to offend the traders, and were often blamed for 
traffic delays when the system wasat fault. The parties interested 
have been given long notice of the change, so that it may not take 
them at a disadvantage. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
State of the Welsh Coal Trade. 

THERE are few signs of holiday influences wearing off yet. 
Work at the docks is showing no briskness; many of the leading 
coalowners are away; and little fresh business is coming in. 
Prominent companies are well off in regard to contracts, and as 
tonnage came in fairly well last week some good cargoes 
were sent. This week again shipments have been made to 
Algiers; several large ones to France, Monte Video, and 
Rio Janeiro. It was noticeable as a sign of quiet trade 
that vessels which had come from Spain with ore went back 
in ballast; also one for Batoum. Large steam is not in 
strong demand, and some holders are giving small concessions. 
Small coal is in demand, and one of the French railways, the 
Midi Railway of France, has bought through T. P. Thomas, of 
Cardiff, 60,000 tons. Price is stated to be about 15f. per ton. 
Smalls are steady. No. 3 Rhonddas are better, but an authority 
at the Cardiff docks says that prices are matters of an uncertain 
character just at present, largely affected by individual cireum- 
stances. What the outlook will be it is hard to forecast, for with 
a full resumption of work at the collieries there must be increased 
output, with a certain effect on prices. So far they are tolerably 
firm. In the Newport district demand was reported slow, and a 
slightly easier tone in price. 


Latest Quotations, Cardiff. 


Large steam, 16s. 6d. to 17s.; seconds, 14s. 9d. to 
lis. 6d.; ordinary large steam, 14s. 3d. to 14s. 6d.; drys, best, 
15s. 6d. to 15s. 9d.; ordinary drys, 13s. 3d. to 13s. 9d.; best Mon- 
mouthshire black vein, 14s. 9d. to 15s.; Western Valleys, 13s. 9d. 
to 14s. 6d.; Eastern Valleys, best, 12s. 6d. to 13s.; other kinds, 
lls. 6d. to 12s.; best house coal, 17s. 6d. to 18s. 6d; other 
qualities, 14s, 6d. to 16s. 6d.; No. 3 Rhondda, 18s. to 18s. 6d.; 
through, 14s, to 14s. 6d.; No. 3 smalls, 10s. to 1ls.; No. 2 
Rhondda, 10s. 6d. to lls. 3d.; through, 9s. 6d: to 10s.; No. 2 
smalls, 8s. to 8s. 6d.; best washed nuts, 13s, to 13s. 6d.; seconds, 
12s. to 12s. 6d.; best washed peas, 12s, to 12s. 6d.: seconds, 
lls. 6d. to 12s.; best smal! steams, 9s. 3d. to 9s, 9d.; seconds, &s. 
to 8s. 6d.; other smalls, including drys, 6s. to 7s. Patent fuel, 
15s, 9d. to 16s. 3d., less 24. Coke, furnace, 16s. to 17s.; foundry, 
ordinary, 17s. to 18s.; specia’, 24s. to 25s.; pitwood, steady 
decline to old figures, 19s. to 19s, 6d., ex ship. 


Anthracite. 


After a period of slackness, more or less marked in the 
Swansea district, a reaction would appear to be setting in, and 
authorities are hopeful that prospects will steadily improve. 
Taking the prominent descriptions, Swansea Valley brands are 
improving, machine varieties are in demand, and a small advance 
was marked up in German nuts. French nuts and cobbles steady ; 
peas remain at last quotations; duff easy. Stanlydd hand- 
vicked, 24s. to 25s.; seconds, 22s. to 23s. net. Swansea Valley 
big vein, 20s. 6d. to 21s. 6d., less 24 ; machine-made cobbles, 22s, 
to 22s. 6d. net ; French nuts, 23s. to 24s. net; German nuts, 24s. 
to 25s. net ; machine-made beans, 20s. 6d. to 21s. 6d. net; screened 
beans, 14s. 6d. to 15s. 6d. net; peas, 10s. to 11s. net ; rubbly culm, 
5s, 3d. to 5s. 6d., less 24; ordinary duff, 3s. to 3s. 3d. Steam 
and other coals at Swansea described as not over-active :—Large, 
17s. to 17s. 6d.; seconds, 15s. 3d. to 15s. 9d.; ordinary large, 
13s. 6d. to 15s.; through bunkers, 10s. to 10s. 6d.; small, according 
to quality, 8s, to 8s 6d.; No. 3 Rhondda, 18s. 9d. to 19s, 3d.; 
smalls, 11s. 3d. to 11s, 6d.; patent fuel, 14s. to 14s, 6d., all less 24. 


Newport Coals. 

The latest statement on ’Change:—In places small con- 
cessions given for prompt shipment, but the market underneath is 
fairly good. Some of the Western ordinaries offered at 13s. 9d.; 
best Eastern, 12s, 6d. to 13s.; through easing down. No altera- 





tion in nuts or house coal. Despatch last week limited, only 31,695 
tons foreign and 12,770 tons coastwise, on account of holidays. 


Great Western Railway Developments. 


The construction of a small line of rail is being proceeded 
with in South Wales called the Avonmouth and Felton Railway. 
This is to provide a direct route between the Avonmouth Docks 
and the London and South Wales main line. The Great Western 
Railway has other undertakings in hand of importance to Wales. 
One of these is the substitution of a steel bridge for the old timber 
construction over the 'Towy at Carmarthen. One by one the old 
wooden bridges, many of them dating from the time of Brunel, 
are being swept away. It is notified also that contracts have been 
issued for the second portion of the Swansea district line. 


Iron and Steel. 


It was stated last week that the works were practically 
deserted at Cyfarthfa, only a watchman and a policeman remain- 
ing. This was not quite accurate; a small amount of work is 
being done, but this is at a minimum. The purchase of Cyfarthfa 
Castle by the Merthyr Corporation has been contirmed. Dowlais 
is to be in full vigour again, with developments, after the holidays, 
Ebbw Vale continues to import ore, but there is little change in 
the situation. Dumping of billets from Antwerp continues, and 
large quantities of pig iron have come to Swansea from Middles- 
brough. The iron and steel trades are in a stagnant condition ; 
quite featureless. On ‘Change, Swansea, the following were given 
as the latest quotations :—Steel bars, Si and B 
£4 7s, 6d. 





No quotatiin given of heavy or light rails, It is 
thought that railway orders will be put in soon after the holiday 
season, when prices will be subject to individual arrangements, 
probably £5 15s. for heavy and 10s. extra for light. Good colonial 
and foreign demands are expected. Guest, Keen and Co. received 
two cargoes of ore this week, one from Horullo and the other 
Bilbao. Pig iron is quoted as follows :—Hematite mixed numbers, 
56s. 9d.; Middlesbrough, 52s.; Scotch, 56s, 6d.; Welsh hematite, 
57s. 6d. to 58s. 6d.; West Coast hematite, 58s. 6d. to 59s.; Rubio 
ore, 13s. 6d. to 14s., Newport and Cardiff. 


Tin-plate. 
Shipments of tin-plate last week amounted to 86,196 


| . - . 
boxes, receipts from works only 34,721, and stocks now remain at 


105,717 boxes. As will be inferred from the small quantity sent 
from works, holiday influences have been paramount, and the 
result will be a marked vacuum, which in all probability will be 
speedily filled by the efforts of the men on resuming work. At 
Llanelly, as in the Swansea Valley, little was doing in tin-plate 
last week, but the animation shown in repairs and rearrangements 
are evidences of a satisfactory outlook. The labour market is 
tranquil, and the autumn quarter promises well. Last report, 
Swansea: Market firm and unchanged. Latest quotations : 
Ordinary tin-plate, 12s. 7}d. to 12s. 9d.; another quotation, 
1.C., 20 by 14, 112 sheets, 12s. 44d. to 12s. 6d.; ternes, 22s. 6d. 
C A. roofing sheets, £8 5s. to £8 10s.; big sheets for galvanising, 
£8 5s. to £8 10s.; tinished black plates, .£9 7s. 6d. to £9 10s.; 
galvanised sheets, £12 10s. per ton ; block tin, £138. 
Other Swansea quotations :—Lead, £14 5s.; spelter, £19 5s 
Silver, 24d. per oz. Encouraging reports are coming from the 
Swansea Valley with regard to the associated industries. A re- 
start has been made at the tube works; the strike of the moulders, 
after lasting five weeks, has been brought to an end. Spelter and 
copper works are resuming well. In the Swansea building trade 
some friction exists, and notices to terminate have been given by 
joiners and plasterers. 


New Lines in Agricultura! Districts. 

It is currently reported that the Lampeter and Aberayron 
railway is to be begun forthwith ; the coatractor is understood to be 
despatching necessary material, and the engineer, Mr. Yockney, to 
be on the eve of a start. Another new line looked forward to with 
interest is the llandilo and Lampeter. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
Iron and Steel in Silesia. ; 

The majority of the mills and foundries are reported to be 
well engaged, orders having come in more freely during the last 
fortnight ; at many establishments the terms of delivery are two 
to three months now. Prices are stiff. On foreign account, 
especially to Austria-Hungary, a good trade is being done. 
Exports to Russia continue moderate ; Polish works quote 1.30 to 
1.36 roubles per poud for bars, which is about M. 8.25 per 100 kilos. 
free at the border, duty excluded, and the Silesian works find it 
impossible to compete with such prices. The blast furnace works 
in Upper Silesia produced in June of present year 74,959 t., asagainst 
82,003 t. in May of present yewr and against 78,024 t. in June last 
year. The total output during the first two quarters this year 
was 472,345 t., as compared with 460,794 t. for the same period 
last year. Export was 2119 t. for the first half of this year. 


Rheinland-Westphalia. 

Want of animation is the general complaint in the dis- 
trict, and a feeling of despondency is prevailing, for there is little 
or no hope of a good autumn business being done. The condition 
of the Siegerland iron ore trade is dull in the extreme. For sales 
for the fourth quarter the Iron Ore Convention has granted a 
further reduction in price of M.10 for a 10-ton order. This 
brings raw spathose ore to M. 15 50 p.t. The trade in pig iron is 
very slow, purchasers being disinclined to place any forward 
orders. Qui e recently contracts are reported to have c me in a 
little more freely with the Pig Iron Syndicate. In the malleable 
iron department an irregular and generally unfavourable business 
is done. The pate and sheet mills are on the whole, moderately 
well occupied. There was a little more inclination to buy in this 
branch, but prices have not altered or improved in the least ; on 
the contrary, a further decrease in quotations could be felt in the 
siegerland, where sheets stand at M. 118 to M. 120 p.t. at present, 
common sorts eve 1 going down as far as M. 110 p.t., while for best 
qualities M. 122 to M.123 p.t. is obtained. Prices for tube iron 
have been reduced M.5 p.t., and the Union of Rivet Shops has 
reduced rivets for shipbuilding M. 15 p.t., the present price t eing 
M. 140 p.t., while rivets for bridge-building and boiler-making 
purposes, having also been reduced M 15 p.t, stand at M. 150 
p-t. now, free at station. The Luxemburg Pig Iron Syndicate is 
reported to have reduced the price of forge pig to M. 50 p.t. for 
the third quarter, which is equal toa reduction of M. 2 p.t. as com- 
pared with the second quarter ot this year. 


Coal in Germany. 

In Upper Silesia a steady business is being done in coal, 
home consumption, as well as that in Austria-Hungary, being 
retty large. Dealers are beginning to fill their stores now, 
weoad the winter prices come into force, and there was quite a 
lively tone on the coal and coke market last week. Deliveries of 
coal in Silesia during the last two weeks in July were 1,199,100 t. 

as against 1,122,060t. last year. From the Ist to the 31st of Jul 
2,317,830 t. compared with 2,139,800 t. year, have been delivered, 
while from January Ist to July 31st 14,474,970 t, were delivered as 
against 13,629,500 t. in the correspording period of last year. 
The Rhenish- Westphalian coal market is unaltered, but the C/ner 
Volkszeitung says that stocks in coal and in coke have increased to 
such an extent that further reductions in output seem inevitable. 


The Austro-Hungarian Iron Market. 


Though the business done is not extensive, a moderately 
good activity has been maintained in the various departments, 





Bars and heavy plates are well inquired for in Hungary after the 
dealer's prices have been reduced. The machine and construc. 
tion shops are reported in satisfactory pation, agricultural 
machines being specially well inquired for. At some shops the 
orders booked reach into next year. A favourable tendency is 
noticeable on the Austro-Hungarian coal market, output going 
into immediate consumption, . 





Iron and Steel in Belgium. 


Orders previously booked enable the large ironworks ty 
keep up a regular employment for some time to come, but at the 
‘*pure” rolling mills the want of employment in all departments 
is becoming more marked from week to week. ‘here are ny 
symptoms of improvement, and the best that can be expected jy 
that the present condition, dull though it certainly is, will con- 
tinue. A lifeless, fluctuating sort of business is being carried on 
in bars, and the girder trade is reduced to the utmost ; the price 
of 129, p.t. f.o.b. Antwerp is paid reluctantly. Rail orders come 
in but scantily, and there is also but little being done in plates and 
sheets, inland quotations being str ngly influenced by foreign 
competition. At the construction shops orders continue fairly 

lentiful. The Belgian coal market is languid, and prices—at 
east those for house coal—are anything but firm. Deliveries in 
house coal have been pretty large until now. For special brands, 
and for districts where foreign competition is particularly strong,: 
coalowners willingly grant concessions, 








AMERICAN NOTES. 


(From our own Correspondent, ) 


New York, August 5th, 

MANUFACTURERS of structural material have just picked up 
orders for some 50,000 tons of fabricated material in this city, 
Boston, Philadelphia, and Chicago. This business has been pend- 
ing along time. Some railroad companies have within three days 
placed orders for bridge work aggregating 40,000 tons. The 
gratifying assurance is given that a great deal more bridge work 
will soon be given out. Another good streak of news is that since 
the writing of last letter railroads have placed orders at rail mills 
for 35,000 tons of standard sections. Still more, light rails have 
begun to sell. Narrow gauge roads and electric traction com- 
panies have come into the market since last week for a good deal of 
material. The past week has been the best week in these lines 
since last October. Manufacturers are anxious to know whether 
this is only a temporary spurt or the beginning of a general 
demand. It is impossible to say. The impression prevails that 
buying in a large way will be more general. The possibility of a 
general advance in prices is recognised. The undertone of the 
market isstronger. The United States Steel Corporation is now up to 
70 per cent. of its capacity, The tin-plate mills have been largely 
idle for a few days for the annual repairing. Copper, strange to 
say, has been manipulated in an upward direction. This is due to 
quite an influx of domestic consumers, who have decided that now 
is a good time to purchase. The largest buyers are manufacturers 
of electrical equipment. Both Lake and electrolytic were put up 
4 cent by the a agents. They are now pretending to see 14 
and even 15 cent copper before long. Pig tin is also advanc- 
ing without any statistical reason. Rumours of lessened Straits 
output helped on the scare, coupled with the unfounded report 
that some cargoes had gone down in transit. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE Bethlehem Steel Company has established a London office 
at 25, Victoria-street, from which it will conduct its European 
business, 

THE United States Metallic Packing Company, Limited, of 
Bradford, has changed the address of its London office from 17, 
Victoria-street, to 110, Fenchurch-street, E.C., telephone 2010, 
telegrams ‘‘ Zircons.” 

WE are asked by Mr. Frank E. Priest, late of Beloe and Priest, 
13, Harrington-street, Liverpool, to state that he has entered into 
partnership with Mr. Somers Howe Ellis, M. Inst. C.E., and that 
henceforth the style of the firm will be Messrs. Priest and Ellis. 

Mr. JAMES TURNBULLannounces that having severed his eight and 
a-half years’ connection with the British Westinghouse Electric and 
Manufacturing Company, Limited, as an engineer, he has opened 
an office at 3, New-street,: Birmingham, where he will undertake 
general work. 

ON Wednesday last, August 12th, the registered and head 
offices of the Engiish McKenna Process Company, Limited, were 
removed from York Mansion, York-street, Westminster, to the 
works, Dock-road, Seacombe, Cheshire, to which address all 
future communications should be made. The works telegram 
address will be ‘‘ Rails,” Birkenhead, and telephone No. 45 
Liscard. The London address will still be kept on as a selling 
agency office for facilitating the transaction of London business. 





Contracts.—The Underfeed Stoker Company, Limited, have 
recently received a number of orders representing a total of some 
seventy stokers. Among these are ten for the Lancashire and 
Yorkshire Railway at Newton Heath. and twelve for the Bull- 
croft Main Colliery.—Bolton Corporation have accepted the tender 
of the Triumph Stoker, Limited, of Leeds, to supply six patented 
Triumph stokers to the electricity works, to replace the stokers 
now in use. This is the sixth repeat order from this source. 

THE INSTITUTION OF CIVIL ENGINEERS : ASSOCIATION OF YORK- 
SHIRE STUDENTS.—On Friday, August 21st, by permission of 
Robson’s Cement Company, Limited, Stoneferry, Hull, a visit will 
be paid to this company’s factory, where the processes employed in 
the manufacture of cement will be seen. In the afternoon, by 
invitation of Mr. R. Pawley, chief engineer to the Hull and 
Barnsley Railway, a visit will be paid to the new dock which is in 
process of construction at Hull. The party will leave Leeds by 
the North-Eastern Railway at 9.35, arriving at Hull at 10.55. 

SHEFFIELD AND SOUTH YORKSHIRE NAVIGATION,—At an extra- 
ordinary general meeting of the Sheffield and South Yorkshire 
Navigation Company, held at Sheffield on the 10th inst., a resolu- 
tion was proposed for raising £50,000 for works of lock extension. 
Mr. S. Roberts, who presided, in proposing the resolution, stated 
that the Board had frequently told the shareholders that at some 
time or other they would have to lengthen four locks at Sandall, 
Doncaster, Sprotborough, and Conisborough, if they wanted to 
take full advantage of the expenditure already incurred on the 
new Junction Canal. The locks at present were too short to take a 
train load of compartment boats at one time, and without 
lengthening them the Navigation could not avail themselves fully 
of the coal traffic. The question had been brought forward at the 
present time by the fact that the Doncaster Corporation had 
deposited a Bill this session seeking powers to divert the Great 
North Road at Doncaster, and to erect a new bridge over the canal 
to carry the deviation. The directors saw at once that if the 
bridge was built it would be impossible for the Navigation after- 
wards to lengthen the Doncaster lock. They therefore opposed 
the Bill, and as a result Parliament said that the new bridge 
should not be commenced for at least nine months, thus giving 
the Navigation time to lengthen the lock. The estimate for 
lengthening the four locks, and also for making two new cuts or 
straightenings of the canal below Doncaster, was between £35,000 
and £40,000. If the raising of the money was authorised, it would 
be a question for the directors as to whether they would go on 
with the whole scheme at once or only with the Doncaster lock. 
The resolution was seconded by Mr. A. Smith Denton and carried 
unanimously. 
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BRITISH PATENT SPECIFICATIONS. 





When an invention iscommunicated from abroad the name and address 
of the Communicator is printed in italics. : ee F 
When the i is not illustrated the Specification is without 


drawings. * ~ . 

: tions may be obtained at the Patent-ofice Sale Branch, 
Cope 8 of Species Tiunsore-ione, London, W.C., at 8d. each. 
the date of application; the second date at the 


the date of the advertisement of the acceptance of 





The first date given is 
The firs icfissings 


specification. 
~, ven: pom ‘may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the nt, give notice at the 
Patent-office of opposition to the grant of a Patent, 





STEAM GENERATORS. 


3060, April 11th, 1908.—IMPROVEMENTS IN WATER-TUBE BOILERS, 
by Wallace Fairweather, of 62, Saint Vincent-street, Glas- 
gow. Communicated by the Babcock and VV leox Company of New 
York. ee ars 
The object of this invention is to provide a free and unob- 
structed passage for the gases or products of combustion and yet 
to divert or guide them in such a manner as to confine them to 
the spaces occupied by the tubes of the water-tube generator, and 
more particularly to ensure a maximum length of passage in 
contact with such tubes, and also a maximum velocity of flow. 
To this end the invention consists in the arrangement of baffling 
in which the gases are forced to travel in a longitudinal direction 
parallel with the tubes. This passaze is preferably from the 
furnace forwardly longitudinally with the tubes at each side of 
the generator, and thence rearwardly longitudinally between the 
central tubes and thence up and outward through the stack. 














By thus confining the gases to a longitudinal and parallel move- 
ment with the tubes, the cleaning of the baffling and of the tubes 
is greatly facilitated, and counter-currents and eddies due to cross- 
impingement are avoided. In the engraving Fig. 1 is a 
sectional side elevation of a water-tube boiler embodying the 
invention, and Fig. 2 is a transverse sectionon X Y. From the 
arrangement of baffling shown, it will be seen that the gases from 
the furnace pass upwardly through the opening A, and by means 
of the transverse baffle are diverted to the side of the generator 
so that they pass forwardly with the tubes at each side in the 
direction of their length. At the front the gases pass around the 
sides of and underneath the baffle wall, rearwardly between the 
central tubes underneath the baffle plate C to the opening EH, and 
thence to the stack. In this manner the gases pass in a direction 
parallel with the tubes. The longitudinal bafflings are preferably 
so arranged as to permit the substantial utilisation of the heating 
surfaces of the lines of tubes where these bafflings are placed. 
July Dud, 1908, 


TURBINE MACHINERY. 


16,270. July 16th, 1907.—IMPROVEMENTS IN STEAM AND OTHER 
TURBINES, by Joseph Wilfred Bowley, of Aintree Villa, Court 
Oak-road, Harborne. 

This invention has relation to steam and other turbines and 
refers more particularly to the type wherein the rotor is balanced 
by the flow of the fluid in contrary directions. According to the 
present improvements a series of sections are provided and so 
combined that the motive fluid is adapted successively to traverse 
the sections alternately in forward and backward directions. By 
these means an efficient balance is effected, while no material 
increase is incurred in the cost of manufacture. To carry out the 
invention diaphragms are arranged so as to form compartments 
inside the case, the hollow rotor to which the blades may be 
secured being constructed in separate sections which are fixed 
upon the shaft in such a manner that there is one section in each 
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compartment. Pipes or channels are provided, preferably situated 
exterior to and leading into the interior of the case for the fluid 
to flow through, causing it to cross over from one compartment 
into the next one and to take a doubling course through the blades 
of the r2spective sections on its way to the exhaust. Fig. 1 is a 
part sectional plan, and Fig. 2 a part sectional elevation of the 
invention. Steam or other fluid enters the high-pressure end of the 
turbine and impinges against the blades on the rotor, its egress 
from the compartment a being through the conduit }, by which it 
is conducted t> enter the next compartment ¢ at the end remote 
from the exit of the preceding compartment. By this method the 
axial flow of the fluid through adjacent compartments is caused 
to take place alternately in opposite directions, the end thrust of 


8386. April 15th, 1908.—IMPROVEMENTS IN AND RELATING TO 
THRUST BALANCING IN STEAM OR GAS TURBINES USING 
REVERSIBLE PROPELLERS, by Brown, Boveri and Cie., of Baden, 
Switzerland. 

This invention relates to a method and device for balancing the 
axial thrust in a turbine which, with the turning direction 
remaining unaltered, can be made to run as an ahead or astern 
turbine. The object of the invention is to balance the axial 
thrust, viz., the propeller thrust plus the steam thrust. The 
characteristic feature of the invention is that simultaneously with 
the reversal of the propeller for astern movement live steam is 
admitted to a balance piston having a surface of suitable size, by 
means of a controlling mechanism, while in the case of en ahead 
movement the steam pressure acts on both sides of the piston, 
whereby the piston is practically isolated. Fig. lis a longitudinal 
section of a turbine showing the controlling mechanism in the 
position for ahead movement, and Fig. 2 is a similar view of the 
same mechanism in the position for astern movement. On the 
left of the turbine shaft is mounted the propeller. The supports 
f and g are fitted with the ports 4 andi respectively, so that the 
chamber / in the rear of the dummy piston communicates with 
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the exhaust, and is consequently under the same pressure as the 
latter. From the controlling device tubes or. conduits are passed 
to the steam inlet, to the chamber 4 in front of the balance piston 
and to the chamber /, so that by means of the controlling device 
the steam inlet may be made to communicate with the chamber in 
front of the balance piston, or the chamber 4 with the chamber 4, in 
the rear of the piston. When the vessel is moving ahead, a com- 
munication is established between the chambers 7 and /, so that 
the same pressure is acting on the front and rear of the piston, 
the pressure thus being made ineffective when the vessel is moving 
ahead. In this case the steam thrust and propeller thrust are 
acting in directions opposite to one another and balance each 
other. When the vessel is to move astern, the propeller blades 
are reversed, the controlling device at the same time being turned 
by hand or automatically, so that the steam inlet is put into com- 
munication with the chamber s> that live steam may act directly 
on the balance piston, the surface of which is of such a size that 
thrust due to the steam acting on it will be equal to the thrust 
of the propeller plus the thrust caused by the steam passing 
through the turbine, minus the axial pressure acting upon the 
packing. The pressure will thus be balanced, since the forces are 
eyual to one another and act in opposite directions,—/«/y 22nd, 
1908. 


ELECTRICAL DISTRIBUTION. 


24,231. November Ist, 1907.—IMPROVEMENTS IN AND RELATING 
TO SYSTEMS OF ELECTRIC DISTRIBUTION, The British Thomson- 
Houston Company, Limited, of 83, Cannon-street, London, 
E.C. 

This invention relates to alternating-current distribution, and 

particular y to railways operated by alternating current. If a 

low-voltage conductor, such as a telegraph or telephone wire, 

extends in close proximity to a conductor carrying single-phase 
alternating current, the low-voltage conductor is subject to dis- 

turbances due to induction both static and magnetic. Thus, in a 

single-phase alternating current railway, a telegraph wire on the 

same poles with the working conductor is subject to such disturb- 
ances. The disturbances due to magnetic induction are largely 
avoided when sub-stations are connected to both ends of the work- 
ing conductor. The object of this invention is to provide in such 

a system a simple arrangement for preventing the disturbing 

effects of induction. In accomplishing this the catenary is 

made use of, which is usually employed in the suspension of trolley 
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wires, and means provided for maintaining this catenary at a 
potential approximately equal but opposite to that of the trolley 
wire. That is, the catenary is kept at the same potential as the 
trolley wire, but with its potential wave displaced approximately 
180 deg. from that of the trolley wire. Under this condition, a 
telegraph or telephone wire situated in proximity to the trolley 
wire will be subject to the static inductive effect of both the trolley 
wire and the catenary, and owing to the fact that the voltage of 
these conductors is at every instant approximately equal but 
opposite, the resultant effect on the adjacent telegraph or other 
wires will be nil. In carrying out the invention, insulation is pro- 
vided between the catenary and the trolley wire, and these wires 
are connected to ground through the coils of a transformer, as 
shown in the engraving. In this way a potential may be at all 
times maintained on the catenary equal to the potential on the 
trolley wire, but with its wave displaced 180 deg. from the wave of 
the trolley wire.—Ju/y 22nd, 1908. 
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ELECTRICAL. 


26,404. November 29th, 1907.—IMPROVEMENTS IN OR RELATING 
TO SPEED CONTROLLING APPARATUS FOR ELECTRIC Motors, 
Siemens Brothers, of York Mansion, York-street, West- 
minster. 

This invention has reference to speed contro!ling apparatus for 

motors, especially such as used for hoisting purposes, which are 

operated by controllers in the usual manner. The essential 
feature of this invention consists in so arranging the ordinary 
form of check brake that it is normally held out of action by the 
current, whereas when a certain speed is exceeded the brake 
circuit is broken, and the brake is temporarily applied for the 
purpose in view through the medium of a centhifugal « pendulum ” 
governor or equivalent device. The engraving shows the arrange- 
ment as used for a continuous current, motor. On an extension 





one rotor section neutralising that of another, thereby balancing 
the turbine and substantially reducing wear.—Ju/y 22nd, 1908. 





exceeded, thrusts upward the rod or spindle A and opens the 
switch B, these parts thus forming what may be termed a centri- 
fugal switch device. This latter is situated in, or controls, the 
circuit of the electro-magnet, whereby the electro-magnet is 
deprived of current until the throw of the governor has been again 
paleoed.—that is to say, until the motor has suitably moderated its 
speed under the action of the check brake. The switch B is then 
again allowed to close and re-makes the circuit of the electro- 
magnet whereby the check brake is again lifted. The brake 
device described thus comes into action—in the “‘ on” or working 

ition of the controller or starting switch—only when the motor 
is running at too high a speed. A complete braking of the 
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motor so as to bring it absolutely to rest and hold it so is, however, 
ot ag since immediately the speed has been sufficiently 

uced the brake is at one lifted again. Instead of the switch 
being operated directly through the governor, an intermediate 
relay may be provided for opening the switch. The switch may 
also be so constructed as to be suitable for working with a series 
wound brake magnet carrying the main motor current. The 
switch is then connected as a shunt to all or a part of the winding 
on the brake magnet and is normally open but arranged to be 
closed by the governor as soon as the speed rises above the per- 
missible limit, and in this way the current is deflected through tie 
switch, the brake magnet is weakened and the brake applied. There 
are several modifications. — Jv/y 2Zad, 1908. 


26,797. December 4th, 1907.—IMPROVEMENTS IN OR RELATING TO 
STARTING SwITcH SETS, OR ARRANGEMENTS FOR POLYPHASE 
Motors, Siemens Brothers, York Mansion, York-street, 
Westminster; and Robert Alexander Raneau Bolton, of the 
Gables, Wolsely Bridge, Stafford. 


This invention has reference to starting switch sets or arrange- 
ments for polyphase motors, such sets or arrangements comprising, 
for example, a main starting switch proper in the stator circuit, 
and a three-armed rheostat switch in the rotor circuit. According 
to this invention improved automatic releasing arrangements are 
provided, and also means whereby the switches are interlocked 
together. The rheostat or rotor switch—which is provided with a 
spring for returning it normally to the zero or open circuit position 
—has in combination therewith an automatic releasing e- 
ment which operates either on the occurrence of an overload or 
on a no-voltage condition being set up. The interlocking 
mechanism comprises a segmental piece A mounted on the rheostat 
switch and co-operating with a double or forked tail piece at the 
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end of the axle of the stator switch B, the fork piece carrying a 
cross pinC. This pin enters a recess at the end of the segment A, 
and the arrangement is such that when the switch D turns in an 
anti-clockwise direction, as at the commencement of the ‘“start- 
ing” movement, it causes the blades of the main switch B to 
swing down and close the stator circuit. As soon as this is done 
the pin C, having now come into the dotted position, clears the 
recess C, «hilst the segment A comes under the pin, and prevents 
it moving at all whilst the switch D is travelling—either to or fro 
—over its resistance contacts. When, however, the switch D is 
turned back to the zero or open position, a projection or tooth 
connected with the segment A strikes the pin C and causes it to 
re-enter the recess, thus automatically opening the stator switch. 
The movement of the latter is, of course, possible at this time, 
owing to the locking segment A having cleared the tail piece, all 
the parts having returned to the position shown. It will be seen 
that with this arrangement the main switch B is dependent on the 





of the motor shaft, or in any other suitable manner, is arranged a 
pendulum governor, which, when the highest pre-arranged speed is 





rotor switch both for its opening and closing, but in some cases, 
especially in switches of a larger size, it may be desirable to have 
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the main switch B made capable of separate actuation if desired. 
An arrangement which enables this to be done is given. In order 
to effect the release of the rotor switch automatically in the event 
of ‘‘overload” or “no voltage,” three electro-magnets with 
armatures E, F, G, are provided ; two of the magnets are in series 
with two of the phases, and the third in shunt ; the latter actuates 
the no-voltage release, and the two former the overload release. 
July 22nd, 1908. 


MISCELLANEOUS. 


27,369. December 11th, 1907.—RoLLING MILL For ROLLING OvT 
HoLtow Biocks, by Alloys Fassl, of 859, Windstrasse, Wessel, 
Germany. 

Two methods are generally employed for rolling out hollow 
blocks by means of pairs of rollers arranged transversely behind 
each other and rotating at increasing speeds, the mandril in the 
first method being moved forward by the fastest rotating pair of 
rollers provided with grooves forming a round pass, and in the 
second method the mandril is moved f. rward by the slowest pair 
of rollers likewise provided with round grooves. In another 
arrangement of rolling mill for rolling tubes from heated billets 
having a series of rolls in pairs st alternately at right angles to 
each other and each succeeding pair being driven at an increasing 
speed, the first pair of rollers were formed with grooves of an 
elliptical or approximately elliptical contoar, the second pair with 
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grooves of a round or semi-round contour to grip the billet on the 
mandril, and the remaining pairs with elliptical or approximately 
elliptical-shaped grooves. In the present invention the pair of 
rollers having the desired speed are provided with round grooves 
forming a round pass, while all the other oval-grooved rollers 
forming an oval pass are retained. If the groove ¢ of the third or 
fourth roller d in the arrangement shown in Figs. 1 and 2 is round, 
the mandril D is advanced at the speed imparted to it by the 
groove, that is to say, quicker than the groove at « and /, and 
slower than the rollerse f. In any case the passes of the rollers 
towards the entrance and exit side away from the grooved rollers 
having a round should be oval and preferably have the 
broadened shape shown in Fig. 3. In the specification of a prior 
patent a rolling mill is described in which the passes further from 
the driving pass have an increasing departure from the circular 
form for the leaving direction.—Ju/y 22nd, 1908. 


28,615. December 30th, 1907.— IMPROVEMENTS RELATING TO UNION 
BaRS FOR USE IN COMBINED METAL AND CONCRETE AND OTHER 
STRUCTURES AND TO STRUCTURES EMBODYING SUCH BaRs, by 
William John Gilliland, F.R.I.B.A., of 9, Howard-street, 
Belfast. 

This invention relates to flat union bars for use in structures 
which combine metal and concrete or brickwork. It relates in 
general to all structures in which flat perforated bars are incor- 
porated, but more especially to structures wherein the bars are 
subject to tensile stresses, such as are, for example, described in 
Specification No. 27,632 of 1906. It has already been proposed to 
slit flat bars and displace the metal so as to form openings of 
elliptical shape, with strengthening flanges of varying lateral width 
partly on one side of the bar and partly on the other side of the 
bar, but with such a construction the locking effect is not equal 
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in all directions, nor does the form permit of the combination of 
the bar into trussed members rigidly connected. According to 
the present invention the perforations are made circular, each 
perforation being completely surrounded at one or other or both 
sides by a strengthening fillet somewhat after the nature of 
annular flanges already proposed in connection with the webs of 
girders, so that the locking effect is equal in all directions in the 
plane of the bar. Three forms of such bars are shown in the 
accompanying engravings. The bar a shown in elevation in Fig. 1 
and in longitudinal section in Fig. 2 has a series of circular 
perforations / surrounded on one side of the bar by annular fillets¢. 


In Fig. 3 the fillets ¢ are shown as surrounding alternate perfora- 
tions / on one side of the bar, and surrounding the remaining non- 
corresponding alternate perforations on the other side of the bar. 
In Fig. 4 each perforation / is surrounded at each side of the bar 
with an annular fillet ¢ which may individually project to a lesser 
extent than when a fillet is arranged on one side only of the bar, as 
in Figs. 1, 2 and 3. It will be understood from the foregoing that 
the shearing action of the bar upon the concrete or other mass at 
the perforations is considerably diminished, the shearing action 
being transferred from the perforation to the fillet or fillets 
of larger dimension, and that the locking action is the same in all 
directions in the plane of the bar.—Ju/y 22nd, 1908. 


6743. March 26th, 1908.—IMPROVEMENTS IN TURNTABLES, by 
Paul Klemp of 68, Worringerstrasse, Diisseldorf. 

This invention relates to turntables of that class which consists 
mainly of a metal plate having inclined edge or side plates, the 
metal plate being placed on to the track at acrossing and arranged 
with one of the inclined surfaces between each of the pair of rails 
which are to be used with the track. In using this turntable the 
trucks are drawn or pushed from one pair of rails on to the turn- 
table on which they rest on the flanges of their wheels, they are 
then turned towards another track or pair ef rails and drawn or 
pushed off the turntable. The present invention consists particu- 
larly in making the central portion or turntable proper capable of 
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being turned upon a supporting or sole plate having the inclined 
surfaces and wheel guides. In constructing these improved turn- 
tables the sole plate is preferably centrally recessed to receive the 
turn-plate so that the trucks have not to overcome excessive 
gradients, but can pass easily from the top of the sloped edges on 
to the turn-plate and thus jolting is prevented, and the additional 
motive power for drawing the vehicle upon the turn-dise is obvi- 
ated. The whole gradient which the wagon has to master from 
the upper edge of the rails is only like the thickness of the 
plates. A cross section of the invention is shown in Fig. 1, whilst 
Fig. 2 shows a plan view, with the turntable partly broken away. 
—July 22nd, 1908. 


9206 April 28th, 1908.—IMPROVEMENTS IN OR RELATING TO 
Bow RUDDERS FOR SHALLOW-DRAUGHT AND OTHER VESSELS, 
by Alfred Fernandez Yarrow, of Messrs. Yarrow and Co., 
Limited, of Glasgow and London. 

The object of this invention is to provide river steamers or other 
shallow-draught vessels with sufficient steering power when going 
astern, and this without interfering with the lines of the vessel 
forward or involving any appreciable or serious delay in changing 
from the operative to the inoperative position or condition or con- 
versely. Accordingly, by the invention, the bow rudder is 
mounted so that it can be raised and lowered by suitable tackle on 
a vertical or inclined guide, which also forms the pivot upon which 
the rudder turns when in use or when it is raised clear of the water 
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and housed along the bow of the vessel. The rudder post is formed 
or provided with pierced lugs or eyelets and a similarly pierced 
rudder head, through which passes a post, fitted paraliel to, but 
clear of, the stem of the vessel, to which the post is secured by any 
suitable means. The post extends upwardly to a sufficient dis- 
tance to allow the rudder to be raised clear of the water, and has 
a projecting arm A, to which the standing block of the hoisting 
tackle is shackled, the running block being similarly shackled to 
the rudder. The post may be poamce: | upwards beyond the 
arm to form the jack-staff, or the latter may be separate, and 
stepped in a socket at the top of the post. To house the rudder 
in the position shown in dotted lines in the drawing, the tiller is 
unshipped, the rudder is hoisted by the tackle until clear of the 
water and swung round against a stop on the bow plates, and 
secured in this position by means of a suitable latch, indicated 
To ship the rudder it is merely necessary to unlatch it, slack off 
the fall of the tackle to allow the eyelets of the rudder post to 
sli’e down the guide and pi.ot post, and then ship the tiller.— 





SELECTED AMERICAN PATENTS. 
From the United States Patent-ofice Oficial Gazette, 


891,337. Fivrer, J. G. Heitzman and O. B. Heitzman For 
Madison, lowa,—Filed August 3rd, 1905. “— 
A filter for use in connection with a water cooler and compris 
a cylindrical water receptacle of uniform diameter and having md 
integral downwardly dished foraminous bottom, an outward] 
flanged upper portion integral with said receptacle for beasties 
upon the walls of the cooler, the lower portion of said receptacle 
being exteriorly screw threaded, a collar integral with the 
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receptacle and outstanding therefrom at the upper end of the 
threaded portion thereof, a cylinder of uniform diameter and 
interiorly screw threaded to receive and engage the bottom 
portion of the water receptacle, the movement of said cylinder 
upon the receptacle being limited by the collar, said cylinder 
having an inturned flange at its lower end, and a one piece filtering 
dise insertible into the cylinder ‘and seated upon the flange, the 
entire upper surface and that portion of the lower surface within 
the wall of the flange being freely exposed for filtering purposes, 
There is only one claira. 


891,346. Rotary Enaine, A. H. Korhonen, Detroit, Mich.—Filed 
March 2nd, 1907. 

A rotary engine comprising a cylinder, a driven shaft, a rotatable 
piston mounted upon the shaft contacting on its periphery with 
the inner periphery of the cylinder and formed with peripheral 
chambers and radially extending adjacent impact shoulders, power 
admission chambers each communicating through the wall thereof 
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with the corresponding peripheral chamber, an exhaust channel 
opening through the wil each power admission chamber com- 
municating with the peripheral chambers, successively, radially 
movable abutments located between the corresponding impact 
shoulder within the power admission chambers, respectively, and 
the corresponding exhaust channel, and means to actuate said 
abutments, said abutments being normally closed when the power 
is applied to the piston. There are six claims. 
891,422. VERTICAL-SHAFT CENTRIFUGAL Pump, A. W. Hunsekvrr, 
Pomona, Cal.—Filed January 22nd, 1906. 

A vertical-shaft centrifugal pump comprising a shell having an 
impeller chamber, a bottom intake, a peripheral outlet, an upper 
suction chamber above the impeller chamber, a counterbalancing 
suction chamber below the impeller chamber and outside the 
intake, and also having ports connecting the intake and said lower 
counterbalancing chamber, a balancing suction pipe extending 
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from the upper suction chamber to the intake ; and an impeller in 
the shell between said suction and lower counterbalancing 
chambers and provided with an upper head working in said suc 
tion chamber, and with two lower heads working in the intake 
and in the lower counterbalancing chambers, respectively, the 
one head being adapted to cut off communication between the 
pressure chamber and the intake when the impeller lowers, and to 
open said communication when the impeller rises. There are two 
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FOR SALE. 

Babcock and Wilcox Saf ty WATER-TUBE BOILER, 
fer 150 lb. pressure; 54 tubes; drum, 17it. Sin. long, 
3ft. dia.; heating surface, 1098 sq. f. Complete with 
mechanical coking stoker, inj ctor, valves. and gauges. 

Two sets 100° 1.H.P. Compound Vertical STEAM 


ee 
9 ENGINES, H.P. cvls. 12in. dia., LP. cyls. 20in. dia., 
18in. str. ke. Fitted with Turné®Hartnell fly-whec! 
governors, drivir g pull ys, valves, ard lu bricators. 
Set of Marshall’s Vertical High-speed ENGINES, sunt- 


able for driving dynamo; two cyls., llin. dia., léin. 











stroke, which can b work. d independ+ntly or combined, 
1011 Row’s Patent FEED-WATER HEATER, capable of 


Ee heating 6000 lb. of water per hour from FO to 180 deg. F. 
The above are in excellent condition, equal to new, 
and can b: inspected at our works at any time. 
* HENRY BERRY anv CO., LTD., 
J froydon W rks, Lecds. 
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GERMAN EXPERIMENTAL TANKS. 
No. L 


THERE are many scientific questions which cannot be 
answered by the aid of mathematical theories and for- 
mule alone, but for the solution of which resort must be 
had to experiment, because complicated subsidiary cir- 
cumstances that are not expressible by figures play a part 
in them. Prominent among these is the determination of 
the resistance which is offered to the forward movement 
Dumbarton 
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Fig. 1—PLANS OF EXPERIMENTAL TANK 


of a vessel through water, the estimates of which given 
by formule are often very wide of the mark. In this 
domain, accordingly, experiment plays a very important 
part. The question of how the necessary — 
should be carried out was for a long time difficult of solu- 
tion, for an experimental trial with actual vessels is, on 
account of the size of these, exceptionally inconvenient 
and expensive. As long ago as 1763 attempts were made 
to arrive at a result by the towing of models, but the late 
Mr. William Froude was the first to attain real success 
in this direction. In his famous rider to the report of the 
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undertaken such experimental trials with various models 
of vessels which he had towed by means of an outrigger 
from a steam launch, the resistance being obtained from 
a self-registering dynamometer. In 1874 the results of 
these experiments were brilliantly confirmed by means of 
the experimental trials with the Greyhound. 
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Fig. 3—-CROSS SECTION OF BREMERHAVEN TANK 
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Length Length 

Constructed in. of tank. of a 

Feet. Feet. 

1.-Dumbarten .... 3.) ... 103... 2c MB 6 2 
2. Haslar, near Gosport ... 1886 ... ... 400 ... ... 360 
A | ae! rere Ley 
i I 0 ne Sagi ace, Ces cca I on Ge 
5. Washington ... 1896-98 ... 470 ... ...° 384 
6. Bremerhaven . ee 1899-1900 ....540 ... ... 476 
ts: TO soe ce Ow. ee ee 
8. Uebigau, near Dresden 1903-04 ... 312 .... 289 


| To enable a comparison to be made between the different 
| establishments, their ground plans and the plans of their 
| tanks are given in Fig, 1. 

| In addition to the length, and to a sufficiency of 
breadth and depth of the tank in each case, an absolutely 
| firm foundation for the rails bearing the towing carriage, 
and the instruments mounted on the latter, is the most 
| important requirement for the attainment of a correct 
| result. The different ways in which the attainment of 
| these desired ends has been sought are shown by the 
| sections of Fig. 2. 

The most recent, and therefore most up-to-date experi- 
| mental tanks, are the three in Germany, and details of 
| these will be given in the following pages :— 

| I.—THe ExpeRtMENTAL Tank OF THE NORDDEUTSCHER 
| Luioyp IN BREMERHAVEN. 

| The absence of facilities of the kind in Germany, 
| except those offered by the older very primitive tank at 


On this foundation Froude then built up a theory of | Uebigau, near Dresden, which will be briefly described 
resistance which depends on the law of mechanical later in connection with the account of the new establish- 


similarities discovered by Newton. 


To go into this | ment at this place, prompted the Norddeutscher Lloyd in 


theory here would take us too far out of our way, and its | the spring of 1888 to construct a new experimental tank 
general features may be taken as being familiar to readers | for naval architectural purposes. The tank itself at this 
of this' journal. Of all theories of resistance to ships | establishment is 540ft. long, 19ft. Sin. broad, and 10ft. 6in. 
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Fig. 4—GROUND PLAN OF BREMERHAVEN TANK 


hitherto entertained, that of Froude is still the best. In | 


recognition of this, then, a number of experimental tanks 


have been established, in spite of the very great expense | 


entailed. These are constructed on the pattern of that 
established by Froude at Torquay in 1872, improved, of 
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Fig. 2—CROSS SECTIONS OF EXPERIMENTAL TANKS 


Commission appointed to inquire into the state of existing 
knowledge on propulsion and other features of ships’ 
behaviour he set forth, in opposition to the opinions of 
the other members, that this could best be attained by 
the help of models. 








At the present time there are eight establishments of 


In 1867 he had himself already | the kind in existence, viz.:— 





deep. Unlike the tanks in England, Italy, and America, 
it has been built of wood, because in the soft clayey 
ground of the site on which it was erected, a wooden struc- 
ture seemed to offer a better guarantee for the absolute 
| immobility and strength of its walls. At distances apart 
cf 3ft. 3zin. heavy pitch pine piles of 23ft. to 26ft. 
in length were driven into the ground and made 
|to give mutual support by the insertion between 
them of horizontal beams of the same section. At 
their heads the piles were held in place by earth- 
anchors 19ft. 8}in. in length, with 24} square feet of sur- 
face. To stay the vertical piles against the horizontal 
beams, oblique struts of the same dimensions were made 
| use of. The bottom and walls of the tank were then 
| formed by a lining laid upon this framework, consisting 
| of tongued and grooved pitch pine planks 2}in. thick by 
| 10in. broad. As a covering board to the wooden planking, 
| and in order to connect together the piles which sup- 
| ported it, a very strong crown timber was worked along 
| the heads of these, and was at the same time made to 
| serve as a bearer of the rails for the carriage—see section 
| through the tank in Fig. 3. 
At the head end of the tank—see ground plan and 
section E F, Fig. 4—and in the middle of the waterway, 
| there is a dry pit 31ft. 2in. long by 5ft. Tin. in breadth 
| and 4ft. lin. in depth, access to which is obtained by a 
| ladder. Since the rails reach right to the end of the 
tank, the carriage can run over the pit, so that the 
| engineer can stand in it to take the measuring appliances 
to pieces and check them. Above all, the pit enables 
| propellers to be put on or taken off when trials have to be 
| made with these. At each side of the pit there is a pro- 
| longation of the main tank, 33ft. long by 4ft. 1lin. broad 
| by 2ft. 74in. deep, and in the two docks thus formed, the 
| sides of which are provided with foot-planks, the models 
| are exactly adjusted to their right draughts of water pre- 
paratory to being drawn into the main tank and attached 
| to the towing carriage. 
| To make sure of always having clear and pure water 
| in the tank it was necessary to lay down a large filtering 
| plant of 480 square yards effective surface—see Fig. 5. 
| The water flows from the harbour basin into a well, whence 
it is pumped into the filter basin—see Section A B. 
| Here it descends through the purifying layers of sand and 
| pebbles, and rising up into a second well, flows through 
| another pipe into the main experimental tank—see 
| Section C D. Overflow pipes prevent the water from 
| rising too bigh, either in the filter basin or in the experi- 
| mental tank ; further, the pump is arranged to draw from 
| the latter, to enable it to be pumped out, if necessary, for 
| cleaning, repairing, or the insertion of different sections of 
| channel. 
| At the head of the experimental tank are the various 
| rooms necessary for the working of the establishment— 
see ground plan, Fig. 4—such as the mechanical work- 
| shop, joiners’ and turners’ shops, in which all works 


course, in accordance with the experience gained during | necessary for the production of the models, and small 
years of work, and with the progress made meanwhile in | repairs to the apparatus can be carried out. Then there 
mechanical engineering. 


| arethe model shaping and casting shops, with the paraffin 
| melting furnace, the room for the model cutting machine, 


| the drawing-oftice, two other offices, the store, and a room 
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for a powerful accumulator battery, which, in case of a 
stoppage of the electric working machinery, can keep the 
whole establishment going. The whole covered-in area 
of the establishment is about 2440 square yards, and in 
addition there is the open filtering plant which as a whole 
takes up about 1290 square yards. The building is on the 
wooden framework system with fillings of brickwork. The 


Sect 
Normal High water 


copper vessel, the interior surface of which is lined with 
zine, and which holds about 66 gallons, is traversed by a 
number of water tubes 1}in. in diameter. It is inserted 
in a second receptacle, made of cast iron, in such a 
manner that there is a space of about 4in. between its 
own walls and those of the latter. The outer vessel is 
encased in brickwork, the length of side of which is 6ft. 
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Experimental 
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Fig. 5—DETAILS OF 


walls of the long hall have no windows, but the room is 
lighted by eighty skylights, 6ft. 6in. by 4ft. 

As in the case of most of the experimental tank esta- 
blishments which are not~subject to very high summer 
temperatures, as, for instance, that in Washington, the 
ship models, in Bremerhaven, are made of paraffin wax, 
because this material is specially suitable for the purpose. 
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Fig. 6—PARAFFIN MELTING FURNACE 


T 1e paraffin can be very easily worked, but is, notwith- 
standing this, fairly strong, and, in addition, possesses the 
im vortant attributes that alterations in the form of the 
-m»del can be made without great difficulty during the 
course of an investigation, and that after the trials are 
concluded the wax can be melted up again without detri- 
ment to the quality of the paraffin, which can then be 














Fig. 7—CROSS SECTION OF MOULDING BOX 
used over again. The loss of paraffin during the whole | 
process comes to about 5 per cent. 

The melting point of the paraffin used for the construc- 
tion of the models lies between 144 deg. Fah. and | 
154 deg. Fah. In order, therefore, to prevent its being | 
subjected to too high a degree of heat, it is melted in a | 
bath of water. The melting furnace shown in the accom- | 


panying drawing—Fig. 6—is arranged as follows :—A | 
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FILTERING 


and in which firebrick-lined flues have been constructed. 
Into the inner vessel the paraflin is introduced in lumps, 
while the annular space between the two vessels and the 
tubes is filled with water. The annular space is provided 
with a water-tight cover, and connected with a water 
tank placed above the furnace. Into the latter at a height 
of 4ft. 5in. above the melting furnace a supply pipe is led, 
which is automatically closed by a float valve in the 
reservoir as soon as the water reaches to this height. 
As a result of this, the water in the boiler is always 
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Fig. 8—-SHEER-DRAUGHT SECTION 


subjected to a pressure represented by a head of 4ft. Sin. 

It bas been found in prattice that the models are 
least porous when the casting is carried out about sia 
to seven hours after the complete melting of the paraffin. 
As soon as this point is reached, then, the fire under 
the boiler is removed, and the furnace is allowed to stand. 
During the time of waiting the temperature of the liquid 
paraffin falls to about 4 or 5 degrees above the melting 
point. By means of the cock it is then allowed to flow 
through a 13in. pipe into the mould. 

The models tried in Bremerhaven are 14ft. Qin. 
long, the moulding-box for this being 19ft. 8in. long. 
The latter has a clear width of 3ft. 34in., and a depth of 
2ft. 114in. It is filled almost to its upper edge with 
best modelling clay. On the inner longitudinal side of 

















Fig. 9-MOULO ANO TRANSVERSE HEAD PIECE 


the moulding box is fitted a wooden batten, which 
is provided with notches at intervals corresponding with 
the distances between the sections of the sheer-draught 
of the model vessel to be produced—Fig. 7. To avoid 


| the necessity of filling the whole form with paraffin, the 


model is always made as a cast hollow shell. It becomes 
necessary, therefore, to make two sheer-draughts for the 
construction of the moulds. As will be seen in Fig. 8, 
the equidistant lines which serve for the construction of 
the outer form are drawn at distances of jin. to din. from 
the sheer draught sections. Moulds are then made to the 


— 


former, and by means of these a hollow form is given 
to the clay. The moulds for making the core are about 
jin. to ljin. broader than the corresponding sheer 
draught cross-sections, and are provided with transverse 
headpieces which fit exactly into the above-mentioned 
notches in the longitudinal batten fitted in the mould 
box—see Fig. 9. These core moulds are connected 
together into a whole by means of longitudinal battens 
nailed on to them, and the skeleton core thus produced 
is covered with strong linen or canvas. In order to make 
the covering impervious to liquid parafiin, and to prevent 
its adhering to the model, it is covered with two or tliree 
coats of clay. 

The core of the model now finished is hung in the box 
in such a manner that the section moulds lie in their 
corresponding notches in the batten. The hollow space 
thus produced between the clay and the core has q 
thickness of 1fin. to 2}in. The core is then prevented 
from floating up by means of cast iron weights, and the 
paratiin, which has meanwhile been cooled down to the 
proper temperature, is run in. During the operation of 





Fig. 10O-MODEL IN MOULDING BOX 


pouring in the core is kept filled with cold water, partly 
in order to increase the weight against floating up, and 
partly to prevent the paraffin from exuding into the core, 
as also to expedite the cooling of the model. Great care 
must here, however, be exercised that the water always 
stands somewhat lower than the paraffin without the 
core. Since the paraflin shrinks very considerably in 
cooling, several fillings up are necessary, and two 
columns of the molten material, rising to about Sin. in 
height, are arranged for at the ends of the model. 
According to the size of the model and to its temperature, 
it takes from twelve to fifteen hours for it to become 
completely cool. The water is then withdrawn from the 
core, and the core from the box. 

When the model leaves the moulding box it only has, 
approximately, the shape of the vessel, and has to undergo 
further treatment by a model-cutting machine. For this 
purpose it is necessary in the first place to smooth the 
surfaces that have become uneven in the process of cool- 
ing. To do this an edge-cutter is used, which slides 
along the edge of the moulding box, and the cutter being 
at the same time made to revolve, the surface of the 
model is paired off smooth. Three wooden cross-pieces 





Fig. 11—-MODEL FLOATED FROM MOULD 


are now screwed to the edge of the model, and the latter 
may be looked on as finished and be removed from the 
moulding box. ‘To effect this a trough about 2}iu. deep 
is scored into the clay round about the model—see Fig. 10— 
into which water is introduced. The water very soon 
finds its way between the paraffin and the clay and causes 
the model to float up gently and evenly—see Fig. 11. So 
much water is now introduced into the mould that the 
model floats high enough to enable a pair of broad bands 
to be put round it. These latter are attached to the ends 
of a transverse beam which hangs with a block and tackle 
purchase from a derrick crane which can run over 
the whole breadth of the upper part of the building. 
After the model has, by the help of the crane, been care- 
fully raised from the mould, any clay that still adheres to 
it is washed off, and it is then placed on the cartiage uf 
the model cutting machine, which can be run on rails 
under the crane in the moulding shop. 

The construction of the model-cutting machine is as 
follows :—In a strong channel-iron frame, which. rests on 
two fixed cast iron bearers, two slides are arranged so 
that they can be easily moved backwards and forwards. 
In these slides, which take the form of screw nuts, there 





are two hollow vertical spindles with finely pitched 
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square threads. In each of these spindles runs a shaft, 
set in ball bearings aboye and below, to the lower end of 


which a cutting head ia attached. The shafts are driven 
by means of electrical’ rope gearing, and run at 1600 
revolutions @ minute. Under the cutting heads the 
carriage already alluded to as bearing the inverted model 
runs on fails. It is fixed by means of plugs, which 
fit into the three transverse battens of the model. The 
bottom and the side walls of the carriage are provided 
with frames covered with sail cloth to catch the paraflin 
cuttings. Beside the carriage is the profile table, 
which also runs on rails parallel with the model 
carriage. The model carriage and profile table are now 
moved simultaneously by the same motor. Since, how- 
ever, ib would be very troublesome to make profiles of 
13ft. to 16ft. in length, the longitudinal scale of the latter 
is so chosen that the model is from 1.6 to3.3 times as 
Jong as the water-line plan. The water-line plan is 
thereby distorted, but the shape of the model as cut is 
nevertheless correct, if only the model carriage moves in 
the same proportion faster than the profile table. To 





Mogel Carriage 





Fig. 12—MODEL AND CUTTER 


give an example of this, we may assume that the model 
to be cut ‘is 12ft. long and the drawing only 6ft. long. 
If the speed of the carriage be twice as great as 
that of the table, when the profile moves 6ft. forward the 
model moves 6ft. x 2ft. = 12ft.; the length of the model 
then, will be 12ft. To effect this, the carriage and the 
profile table are connected by disconnectable clutch nuts 
with two spindles, which, by means of a removable 
toothed wheel gearing, are turned by the motor above 
referred to at the relative speeds desired. The water 
lines must always be cut from the middle of the model 
towards its ends. With this view, at the beginning of 
the work the carriage and the profile table are brought 
into the middle position. By means of a special appliance 
the profile table is set exactly opposite the middle of the 
model. The cutting knives are then adjusted exactly at 
the height of the water-line that is to be cut. 

The horizontal movement ‘of the cutting head is 
directed by means of a hand wheel and bevel wheel gear 
from the profile table, the position of the cutter at any 
moment being controlled by means of a kind of panto- 
graph, one arm of whichfis connected with one of the slides 








Fig. 13—MODEL LEAVING CUTTING MACHINE 


which bear the cutting spindles. The other arm of the 
pantograph presses against one end of 4 tracing pin set 
free to turnin a frame which is fixed immovably to the 
substructure over the middle of the table. At the other 
end of the tracing pin there is a guiding curve. This 
guiding curve is an ellipse, the major axis of which is 
always equal to the diameter of the circle described by 
the cutter, i.., in this case = 7}in., while the minor axis 
is equal to 7Ain. X a fraction which depends upon the 
proportion borne by the length of the drawing to that of 
the model. To return to the example already given, if 
the model be 12ft. and the drawing 6ft. long, the minor 
axis of the ellipse will be Thin. x 4 = 38,%in. If the model 
and the water-line drawing be on the same scale, the 
minor axis will be equal to the major axis, that is to say, 
the guiding curve will be a circle. The difference between 
the familiarly known pantograph, and the instrument here 
applied is the following :—Instead of the pointer which is 
moved along the lines’of the drawing to be transferred, 
we have an ellipse which slides along the water-line and 
bears against it, while in place of the pencil which draws 
the altered curve we have the circular paths of the cutters 
which roll along the model. 


the cutters and the guiding curve on the drawing table be 
kept continuously touching the water-line to be operated 
upon, this latter will be exactly cut into the model. 

After a water-Jine has in this manner been completely 
cut out, the vertical position of the cutters is altered so as 
to correspond with another such line, and in this manner 
successive horizontal incisions are made all round the 
model at vertical distances of from Zin. to 1}in , according 
to the shape of the frames. When this cutting operation 
is finished, the model has a stepped appearance from end 
to end—Fig. 12. The engraving, Fig. 13, shows a model 
which has just left the cutting machine. 

After the model has been removed from the carriage 
and laid on the table the triangular excrescences are so 
far removed by the help of mould and plane that the 
waterline marked by the point of the cutter is only just 
visible and the surface is completely smoothed down. 

The outward hull is now finished. Since, however, for 
the experimental trials it has to float at a particular 
draught which cannot yet be read off with the necessary 
exactness, it is provided with special indicating appliances 
and then trimmed to the right condition as regards 
buoyancy in the side tanks. As shown in the accom- 
panying sketch—Fig. 14—a vertical hole is bored at the 
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Fig. 14-NEEDLE HOLDERS 


side of the model,-into which the needle holders are 
inserted and made fast ir such a way that the vertical 
distance from the lowest point of the gunwaleto the point 
of the needle is 4,5;in. At each side of the model there 
are four needles at points exactly opposite to each other. 
To ensure that the points of the eight needles lie exactls 
in a plane that is identical with the plane of floatation of 
the vessel, a line has to be drawn on the sheer draught 
of the model at a height of 4,;;in. above the load water- 
line, which must then be cut into the model with the 
rest of the water-lines by the machine. 

The towing bridle has now to be fitted. This takes the 
form of a light wooden frame, and is screwed to the 
wooden cross bars of the model. The wetted surface up 
to the load-line is then exactly measured by the help of 
strips of paper bent round at the different sections, the 
offsets being set off on ‘an’ expansion drawing, and the 
model is exactly weighed and put into the water. 
Ballast in the form of scrap iron and lead is now intro- 
duced, so that the sum of the weights of hull, needles, 
towing brid'e, and ballast, is equal to the calculated 
displacement. The ballast having been so distributed 
that the required draughts forward and aft, as shown 
by the above-mentioned indicators, are exactly attained, 
the model can be brought into the main tank and 
placed under the towing carriage. Should it happen, 
however, that the model does not float exactly at the 
intended water-line, it is evident that the work has not 
been done with sufficient care, and a fresh model has to 
be made. 7 








FLUOR SPAR. 


THE greatly enhanced use of fluor spar as a fiux in 
metallurgical works during the last few years has led to 
great development in the mining of the mineral, and it 
may not be without interest to say a few words on the 
subject, more particularly with regard to Derbyshire, 
where the augmentation in the output is so striking. 
Although fluor spar, which is the fluorride of calcium, is 
found to some extent in other geological horizons, it is 
nowhere so abundant as in the carboniferous limestone 
and its associated Yoredale beds, and the whole of the 
present British production comes from these strata, 
where it is found as the gangue of metelliferous veins. It 
is usually associated with cale spar, quartz, or barytes, 
though this is not universally the case. The present 
importance of the miving industry will be at once 
apparent when we compare the output of only a few 
years ago with the figures for 1906, which are the most 
recent ones available :— 


Tons. | Tons, 
1898 owe 56 | NOG. ws pk. Be 
1899... .. 783 } m.. .«. «. RR 
1900.. .. 1,448 | OG... i... Bae 
1; Se 4,214 Wee... .. 480 
1907.. wa 6,287 


Until 1902 the bulk of the output came from Durham, 
from the mines of the Weardale Lead Company, but since 
that year Derbyshire has gone rapidly ahead, and Durham 
now takes the second place. - This has been brought 
about chiefly through the working of the old lead mine 
dumps, in which the fluor spar exists as the waste mate- 
rial from lead mining operations dating from remote 
times. When the exploitation of these dumps was com- 
menced four or five years ago a great show of secrecy 





If, then, the carriage with the model be led along against 


was made about the proceedings, and but little informa- 
Me 


tion was obtainable as to the destination and uses of the 
wagon loads of mineral sent off from Hassop and Hope 
Stations. At the present time the mystery has been dis- 
pelled to a great extent, and it is known that the stuff 
which has been so largely shipped to America from 
Liverpool is valued for its contents of fluor and not for 
any precious metals. At*the present time there are about 
twenty workings for fluor spar in Derbyshire, and with the 
exception of one or two at Ashover, in the isolated mining 
district to the east of the county, these are all in the 
northern district, Great Longstone, Eyam, and Bradwell 
being the principal points of activity. The great master 
vein on Longstone Edge, known in the west as the High 
rake and in the east as the Deep Rake, is a considerable 
producer of fluor spar, which is now being got from virgin 
ground as well as extracted from old dumps. From veins 
closely associated with the Deep Rake, it is also being got 
notably from the Salad Hole (originally spelt Sallet) mine 
and the Red Rake mine. The High Rake has yielded large 
quantities of lead ore in the past, a good deal from open 
surface workings, the vein being in places as mwuch as 
14 yards in width. In.the Eyam district the old mine 
heaps on the great vein which runs nearly east and west 
from Tideswell Moor to Eyam are being exploited, more 
particularly at the Eyam end, where four or five 
workings are now in progress, the most accessible of 
which is at the old Glebe mine dumps, close to Eyam 
church. At Bradwell, nearer Castleton, considerable 
activity is being displayed by the four firms engaged in 
the fluor business; and what with this, the resuscitation 
of lead mining, and the quarrying and mining of calc 
spar and limestone for certain industrial purposes, the 
place seems likely to regain its erstwhile importance as a 
mining centre. Until recently the bulk—in fact, practi- 
cally «ll—the fluor spar has been got in Derbyshire from 
the old mine dumps, an operation which cannot be called 
mining, being merely an elaboration of the “ hillocking ” 
which has for long been carried on for fluor and barytes 
by miners working on their own account. It is cer- 
tain, however, if the present demand continues— 
and there seems little doubt of this—that regular 
mining will be more and more entered upon, as 
the hillocks or dumps, cannot, of course, be con- 
sidered inexhaustible. Indeed, in one or two cases 
already the fluor is being mined for, specially where the 
prospects of finding lead also seem favourable, and in 
this connection the Red Rake mine at Calver and the 
Nunley at Bradwell may be mentioned. It will be 
recognised, no doubt with envy by lead speculators in 
other British districts, that where the gangue is saleable 
it is possible to drive levels and open stopes in search of 
lead at no loss, even if the metal is present in unpayable 
quantity. With regard to royalties and mineral rights, 
special conditions obtain in Derbyshire dating from very 
early times. Matters, however, having become some- 
what chaotic, the existing laws were revised by Parlia- 
ment in the middle of the last century, the result being 
the High Peak “‘ Mining Customs and Mineral Courts 
Act of 1851” and the “ Derbyshire Mining Customs and 
Mineral Courts Act of 1852.” In these Acts the local 
customs and quaint phraseology of early times are to a 
great extent preserved, and we still have the bar-master 
and jurymen as. important personages in the “nicking” 
or taking up of a mine, while the dishes and loads of ore 
remain as measures of volume and weight. Not to 
enlarge too much on this topic, it is important to note 
that while the lead ore is now the property of the Crown 
in the King’s field, its associated gangue belongs to the 
lord of the manor. Although most of the dumps have 
been nicked as lead mines, and figure as such in the bar- 
master’s books, very little revenue has so far accrued to 
the Crown, or, more precisely speaking, the Duchy of 
Lancaster, the royalties on the fluor spar going to the 
landowner, with whose interests the bar-master is not 
concerned. With regard to values, it is noticeable that 
in the Home-oftice “ statistics” the Derbyshire output 
was valued at £1 per ton four years ago, and in 1906 
at 10s. per ton. These figures, however, must be taken 
with a good deal of reserve, the spar being by no means 
uniform in quality, the large clean crystalline blocks 
being superior to the smalls which form a considerable 
part of the output. Moreover, considering that at some 
of the dump workings a mixture of fluor with calc 
spar and other minerals is sent away to be more care- 
fully separated elsewhere, it is clear that the valuation 
given can only approximate to accuracy. There are one 
or two other points in the “statistics” which seem 
open to question, but they hardly call for notice in a 
general article like the present. 

Glancing now at Durham, we find that the whole 
of the output of fluor comes from the neighbourhood of 
Weardale. It has been mentioned that Durham now 
comes second to Derbyshire in point of output, but the 
great spurt made in 1906, and more recently, indicates that 
the industry will be a permanent and increasing one. 
Although one or two other firms are also engaged in the 
business, more particularly as regards old mining dumps, 
the principal producer is the Weardale Lead Company, at 
whose various mines fluor spar is a regular vein stuff. 
The fluor is by no means confined to the main limestone 
from which the bulk of the lead ore is at present being 
obtained, but is being mined of exceptional purity in the 
hazle or sandstone beds between the main limestone and” 
the Tyne bottom limestone. As a producer of best quality 
fluor in bulk the Sedling mine of the Weardale Lead Com- 
pany is in the front rank. For some time the mineral 
was obtained mainly from the old dumps, but these 
are now exhausted, and the present production comes 
entirely from the mine. The Sedling vein, which is a right 
running vein Sft. to 15ft. in width, is now being worked 
at a depth of 70 fathoms, the winding of the ore being 
effected by a water wheel, an interesting survival of old 
practice. Habitues of the Jermyn-street Museum are 
doubtless familiar with the fine crystallised specimens of 
fluor spar which have come from Weardale, and though, 
of course, the district has been specially favoured by 





Nature, the writer has been much impressed by the 
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interest taken by the local mine agents and miners in the 
subject of mineralogy, compared with what he has found 
in various other lead mining districts. The occurrence of 
fluor spar in Weardale having recently been dealt with by 
Mr. W. M. Egglestone in a paper before the North of 
England. Institution of Mining and Mechanical Engineers, 
we do not propose to say anything further on the subject, 
and pass on to remark that in Teesdale the lead mines 
have only yielded fluor in insignificant quantities, and no 
working of it is on record, a remark which applies with 
equal force to Swaledale and Wensleydale, further south, 
where lead mining was once such an important industry. 

It will be of interest now to glance for a moment at 
other countries. Although we are not in possession of 
detailed figures, it. is apparent from the latest statis- 
tics that the rise of ‘fluor mining into prominence 
in England has been reflected in such foreign locali- 
ties as produce the mineral. Roughly speaking, the 
American output has increased at about the same pace 
as our own, and. is now at somewhere the same figure. 
Kentucky has achieved the first place as a producer, 
and it is followed by Illinois, Tennessee, and Arizona. On 
the European Continent the mineral is by no means 
widely distributed, in the well-known mining districts 
at any rate; it is, however, now being obtained in 


France, Saxony, Bavaria, and Spain, though in small | 


amounts compared with England and America. In view 
of the fact that America is now shown to be possessed 
of so much fluor of her own, it seems rather strange 
that the British export should continue; it does con- 
tinue, however, with which categorical statement the 
inquisitive must rest content. Apart from a certain 
employment in glass and enamelling works, and in the 
preparation of hydrofluoric acid, the bulk of the present 
production of fluor spar is used as a flux in the metallur- 
gical industries. 
came into regular use in Germany in connection with 
the ferro-manganese aid ferro-silicon manufacture, and 
this practice is now general in England and America. 


It enables a fluid slag to form at a low temperature, | 


and also reduces the sulphur and phosphorus contents. 


It has also an increasing application in foundry work, | 


and altogether there is little reason to condemn the 


optimism of those who see a great future for the mineral | 


when its potentialities become eyen more widely recog- 
nised than is the case to-day. Purity is, of course, a 
matter of importance, especially freedom from silica, and 
careful selection of the mineral as it comes from the 
dumps or the mine is made before it is offered for sale. 
This naturally means that considerable variations in 
price are to be met with. An impurity which has to be | 
specially guarded against is galena, the lead ore with | 
which the fluor is so intimately associated in the mine. | 
Although it is freed as much as possible from it, the | 





It is now some ten years since it | 


| sellers of fluor spar refuse to give any guarantee as to its 
absence, and it is probable that but few shipments are 
entirely free from it. With regard to what is perhaps the 
most generally known form of fluor spar it may be men- 
tioned that the greatly increased production of which we 
have spoken has not affected in any way the artistic 
business carried on at the famous Blue John mine 
at Castleton, Derbyshire, where the fluor has unique 
characteristics. In conclusion we may say that fluor 

| mining depending so much on the iron and steel indus- 
tries is in a somewhat stagnant state at the present time, 
and owing to the accumulation of stocks there is no 
immediate prospect of a return to the activity of two 
years ago. 








BOGIE TANK ENGINES, NORTH STAFFORD- 
SHIRE RAILWAY. 


THE North Staffordshire Railway has recently introduced | 


a new type of togie tank engine, of which we are enabled, by 


the courtesy of Mr. John H. Adams, the chief locomotive | 


engineer of the line, to publish the accompanying drawings. 


Two of these engines were got to work before the end of last | 
year, and others have since been turned out of the company’s | 
They have been designed chiefly for passen- | 
ger traffic, but as they have good cylinder capacity, a fairly | 
large boiler, and moderate-sized wheels, they will, we under- | 


works at Stoke. 


stand, sometimes be put to work hauling goods and mineral 
trains. Before the advent of these engines the four-wheeled 
bogie had not been used on the North Staffordshire Railway, 
| notwithstanding the fact that the line abounds with curves. 
| Naturally, it is anticipated that the new engines will cause 
| less wear gf the rails. 
The draWings give the full dimensions, and the leading 
particulars of the engine are given in the following table :— 


Leading Particulars of North Staffordshire Railway Bogie Tank 





Engines. 
Main frames of Siemens-Martin mild steel ljgin. thick. 
Bogie ,, 5, - ” “s in. = 
Diameter of bogie wheels 3ft. Tin. 
Centre of boiler above rails .. Sft. 
Diameter of boiler barrel 4ft. Tin. 
Length ,, » » 11ft. 3in. 
Length of fire-box casing oft. 
Heating surface :— 

Fire-box.. 108°3 sq. ft. 

Tubes 1011°7 sq. ft. 

Total — — 1120°0 sq. ft. 
Guete arGh.c- .. 5. ea! ce 17°8 sq. ft. 
Wheel-base of coupled wheels Sft. 

ke , bogie “il 5tt. 6in. 

sa »» total.. 23ft. 3in. 
Capacity of water tanks 1300 galls. 

‘ », coal bunker 24 tons. 
Weight in working order . T. C 
On leading wheels 16 15 
, driving ,, 18 0 
, bogie 21 5 
Total 56 0 


There are no very long runs on this line, and it is found 
that the greater part of the passenger traffic can be worked 
with tank engines. The new type of engine appears to be 
doing so well that it is likely that it will become the standard 
for some little time to come. Its cylinders are 18}in. in 
diameter by 26in. stroke. The coupled driving wheels are 
5ft. 6in. in diameter, and the steam pressure 175 1b. on the 
square inch. 








THE METROPOLITAN WATER BOARD. 


THE fifth annual report of the Metropolitan Water Board, 
dealing with the year ended 31st March last, was issued last 
week. It runs to over a hundred pages and contains a large 

| amount of useful information. Much of this is of general 
| rather than engineering interest, but there is also much 
which appeals specially to the engineer. We propose, 
therefore, briefly to refer to some of the points discussed in 
it. 

Coming into the period of time under consideration 
is the passing of the Metropolitan Water Board (Charges, 
| &c.) Bill, which received the Royal Assent on August 28th, 
| 1907. It was as inevitable that this measure should cause 
dissatisfaction in some parts as that it should be accepted 
with pleasure in others. The rates charged over the area 
covered by the late water companies varied in different 
districts, partly because some of these were higher than 
others and hence necessitated an increased expenditure on 
| pumping. The new Act, which came into force on April ist 
| last, established a uniform charge of 5 per cent. on the rate- 
| able value, this charge to include the ordinary “‘ extras.”’ 
| On the face of things it certainly appears correct that there 
should be one uniform charge, but it has come very heavily 
on some districts, notably on the City of London itself, where 
| rateable values are high. This sort of thing is, of course, 
| inevitable while the system of charging by levying a percentage 
on the rateable value is in vogue, and it is difficult to devise 
| another means unless payment by meter is resorted to, a 
| course which entails many difficulties. ‘ 

As is well known, the Board’s sources of supply are four in 

| number, namely—(i) the rivers Thames and Lee ; (ii) gravel 
| beds adjoining the main stream of the Thames and other 
| gravel beds at Hanworth; (iii) natural springs; and (iv) 
| wells sunk in the chalk or other strata in the Lee Valley on 
| the north of the Thames, in Kent and at certain other 
| points south of the Thames. During the year covered by the 
report the Thames furnished 56.0 per cent. of the total supply 
as compared with 57.3 per cent. during the previous year. 
The daily average amount of water measured as passing 
| Teddington was 1289.8 million gallons, which was an increase 

of 570.1 million gallons as compared with the year 1906-7. 

The daily average total abstraction from the river was 122,2 

million gallons, and had this been allowed to flow down, the 
| amount passing Teddington would have been 1412 million 
| gallons. This figure compares with 857.8 million gallons in 
' 1906-7, a difference of no less than 554.2 million gallons a 
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day. It may be added that the total volume of water 
abstracted from the river during the year was 44,705.4 million 
gallons, or 5717.4 million gallons less than in 1906-7, although 
the year 1907-8 contained one day more. 

An interesting table is published showing the months 
during which the greatest and least proportions of the 
Thames flow were extracted during each of the calendar years 
1900 to 1907 inclusive. It is curious to note that in no two 
years are the maximum and minimum months the same. 
Thus September was four times the maximum month, but 
the minimum month was different in each case: January, 
February, October and December. July was,.twice a 
maximum month, and August and October each once. 
January and February were each twice minimum months, 
while March, April, October and December were each once 
minimum months. October, therefore, was in one year a 
maximum and in another a minimum month. As showing 
the extreme variation in the flow of the river Thames, it may 
be said that on eight days the actual flow, i.e., after the 
abstraction of water by the Board, was. below 200 million 
gallons, while on ten days the natural flow was between 
4000 and 5000 million gallons, and on eight days above the 
latter figure. The average natural daily flow in no month in 
the year-fell below 349 million gallons, 

The total amount of water supplied to consumers during 
the year was 80,170.9 million gallons, or 357.9 million tons, 
this including water from all sources. The average daily 
supply was 219 million gallons. This amount may perhaps be 
better understood when it is said that it would filla canal 20ft. 
wide, 20ft. deep, and nearly 16.6 miles long. The total 
estimated’ population supplied by the Board was at the close 
of the year 6,976,795, which represents 15.7 per cent. of the 
population; of the whole of Great Britain and Ireland. 
The average daily supply of water per head per day was 31.55 
gallons, this being a decrease of 1.29 gallons per head per day 
as compared with the preceding year. 

The Board have all along devoted a considerable amount of 
attention to the question of water storage, in continuation of 
the policy of the old companies. The Knight and Bess- 
borough reservoirs at Walton, containing 480 and 718 million 
gallons respectively, were formally opened on 13th April, 
1907. A new reservoir to be capable of containing 3000 million 
gallons is being constructed in the Lee Valley. A reservoir 
of 1000 million gallons capacity is to be built at Island Barn, 
which lies partly in the parish of East Molesey and partly in 
that of Walton. The effective amount of storage and sub- 
sidence reservoir capacity for unfiltered water in use at the 
end of the year was 8844.7 million gallons, made up of 6345.5 
million gallons in the Thames Valley and 2499.2 million 
gallons in that of the Lee. In addition to this amount the 
total storage ‘‘ in course of construction, but not commenced ”’ 
was 6000 million gallons, making a total of 14,844.7 million 
gallons ; the total number of days’ storage for the whole area 
is 40.69. 

Various works, such as the laying of mains, the construction 
of distributing reservoirs, &c., were carried out during the 
year for facilitating the supply of water from the Staines 
reservoirs, and the actual amount of water supplied from 
these amounted to 10,072.5 million gallons, which represents 
an average of 27.5 million gallons per day throughout the 
year. 

As is well known, the excellence of the water supplied to 
consumers in London depends largely upon the efficient 
manner in which it is filtered. The total number of filter 
beds is 161, and their total average is 161.91, which represents 
-87 acre per million gallons acreage daily supply of filtered 
water. Six new filters are being constructed at Long Ditton, 
and two acres of filter beds are in progress at Barn Elms, 
while the Board have approved an estimate of £1900 for the 
provision of three small filter beds at Rye Common. These 
were commenced in December, 1907. The total number of 
service reservoirs is 78, and they together have a capacity of 
243.142 million gallons. Of these only two, which are 
situated at Hanger Hill, Ealing, and have a capacity of 53 
million gallons, are uncovered. In addition there are four 
service reservoirs of 60 million gallons capacity’in course of 
construction at Honor Oak, two at Fortis Green of 8 million 
galloas, and one at Southfleet of 1 million gallons, 

Some interesting particulars are given regarding the con- 
sumption of coal at the various works of the Board. The 
total amount of coal burnt during the year amounted to 
162,783 tons, which represents 2.03 tons per million gallons 
supplied, each ton representing 492,501 gallons delivered. 
The consumption per million gallons was lowest in the 
Eastern district, namely, 1.57 tons as contrasted with the 
highest, 2.65 tons, in the Kent district. Each ton in the 
Eastern district represented 635,578 gallons supplied, and 
each ton in the Kent district 377,302. It is to be 
remembered, however, that in the Kent district all the 
water has to be pumped vertically from deep wells. It would 
have been more instructive had the report given in all cases 
the average head against which the water was pumped. In 
this connection it is interesting to note that the total length 
of water mains in position at the end of the year was 6116 
miles, 863 miles having been added during the year. The 
size of pipe of which there is, the greatest amount is 
the 4in. 

The Board possess 90 pumping stations in all, of which 
53 are for wells and 37 stations other than wells. The total 
number of engines 1s 257, of a total horse-power of 36,645. 
There are 130 engine-houses and 511 boilers, these figures 
excluding the equipment of small auxiliary works. 

As regards proceedings in Parliament, the Board 
endeavoured to obtain protection for their mains from 
electrolytic action in the London County Council (Tramways 
and Improvements) Bill, which sought power to construct 
new tramways and to convert horse tramways into electric 
tramways. The London County Council objected to the 
Board’s locus, alleging that the matter had received the 
fullest consideration in the previous session, when special 
protection was disallowed on the ground that the Board of 
Trade regulations afforded sufficient protection to both gas 
and water mains. The Court of Referees disallowed the 
Board’s locus, but the protection clauses contained in the 
London County Council (Tramways and Improvements) Act, 
1901, were incorporated in the Act of 1907. The same 
question arose on the North Metropolitan Electric Supply 
Bill, upon which the Board took the position that this was 
the first case in a Power Bill, as distinguished from a 
Tramway Bill, where exception had been taken to the 
protection afforded by the ‘‘Electrolysis’’ clause. An 
interview was obtained with the Lord Chairman for the 
purpose of putting the Board’s views before him in support 
of the retention of such clause, but the Lord Chairman 





eventually decided to delete it. General provisions for the 
protection of the Board’s mains are, however, contained in 
the Act. ; 

A good deal of space is devoted to the results of the 
chemical and bacteriological examjnation of the water 
supplied to the Board. The results obtained are embodied 
in tables, and are for the most part eminently satisfactory. 
We may say that during the year 11,760 samples of water 
were examined, this number being exclusive of 762 samples 
collected for special purposes. Several pages are also devoted 
to rainfall, while the report ends with a reprint of the 
resolutions of the Board regarding additional storage 
reservoirs. Attached to the report are 30 appendices 
containing data relevant to the subject matter dealt with in 
the report. 








THE RAILWAY POSITION. 


Tue railway half-year recently closed was one of the 
worst upon record Out of the twenty-three leading 
railways in England and Wales seventeen have reduced 
their dividends, five have retained them, and only one 
has increased it. This latter is the Metropolitan District, 
which deserves congratulation, as although the increase 
is only one-eighth per cent., yet it has been achieved 
without any abnormal cause, and indicates that the line 
has turned the corner. Matters have been better in 
Ireland, as although they have been comparing against a 
half-year when there was an exhibition in Dublin, yet five 
out of six companies maintain their dividends. The 
Scotch results come a month later, but they are sure to 
be disappointing. 

The rise in the price of coal has been the main factor 
in these unfortunate results. Sir Charles Scotter said at 
his half-yearly meeting that each shilling per ton meant 
£22,000 a year; and Sir George Armytage, at the Lan- 
cashire and Yorkshire meeting, said every penny per ton 
meant £3600 per annum to the company. The London 
and North-Western has been particularly hard hit, and 
although it took £50,000 from reserve against £70,000 
placed to reserve a year ago, it only paid 4} per cent. 
against 5} per cent. a year ago. Its coal bill is £152,222 
more, but for some reason it ran 114,596 more passenger 
miles, whilst it ran 308,672 fewer goods miles. The 
Midland ran 484,365 fewer goods miles, and only 47,413 
more passenger miles. The Great Northern achieved 
excellent results in this direction. It ran 202,151 fewer 
passenger miles, and 175,404 fewer goods miles, and the 
result was,as Lord Allerton remarked, its receipts were down 
31 per cent., but its mileage was down 3} percent. That 
whilst the Great Central goods mileage was down 233,630, 
yet its passenger mileage was up 59,790, rather disposes 
of any idea that the successful efforts of the Great 
Northern were due to the withdrawal of competition 
between it and its new allies, the Great Central. It 
should be remembered that time is required to reduce 
passenger train mileage. Goods trains can be withdrawn 
without any intimation to the public, but passenger trains 
cannot be altered without notice, and, as a rule, these 
changes are made in May, July,and October. Passenger 
trains make so many connections that even a slight dis- 
turbance to the times of one often dislocates a dozen. 
Further, British railway companies have hitherto been 
very amenable to the wishes and complaints of their 
patrons. Having regard then to the difficulties as to 
reducing the passenger train service, the efforts of the 
Lancashire and Yorkshire are the more noteworthy as 
its passenger mileage is down 51,340 and its goods mileage 
91,171. 

It is a relief to note that at last the items for rates and 
taxes now begin to show decreases. The Midland was 
down £15,283; the Great Northern, £6075; the North- 
Eastern, £4632; the Lancashire and Yorkshire, £3751 ; 
and the South-Eastern and Chatham, £4286. 

There is, moreover, hope of better days for the compa- 
nies in the matter of the elimination of much of the inane 
competition that has prevailed too long. Only those 
behind the scenes have any idea as to how far this bas 
been carried. The Scotch companies set the example, 
and when the Caledonian and North British companies 
agreed it was like the lion and lamb lying down together. 
These and the Glasgow and South-Western have had a 
bad half year, but the withdrawal of competition is 
bound to produce a good offset. The Great Northern, 
Great Central, and Great Eastern agreement has already 
been referred to by us. This was not mentioned at the 
North-Western meeting, but the chairman of the North- 
Eastern said that until all the details were known they 
could not tell how the interests of the line would be 
affected, but they were watching the question. Sir Ernest 
Paget, at Derby, adopted pretty well the same attitude, 
his company’s agreement with the London and North- 
Western having placed it, perhaps, at some disad- 
vantage, and probably the remarks of Sir Alexander 
Henderson at the Great Central meeting, to the effect 
that when the scope of the alliance was understood the 
opposition would not be serious, had had some effect. 

The agreement between the London and North-Western 
and the Midland is one that must afford much pleasure 
to the shareholders of these companies, and on its achieve- 
ment the directors and officers deserve the highest con- 
gratulations. In February, 1906, it was stated by the 
chairmen of the two companies that they had made 
arrangements to eliminate some competition, but the 
results of these were not very apparent. Behind the 
scenes, without doubt, much was being done. The North- 
Western had, of course, the whip-hand, as in nearly 
every instance it possesses not only the nearer, but the 
easier road, and any attempt on the part of the Midland 
to enter into severe competition was only a pin-prick to 
it. The Midland authorities have evidently recognised 
this, and during the present year signs have not been 
wanting as to which way the wind was blowing. For 
instance, last May the Midland gave more time to its 
trains between London and Manchester. When on 
July 1st the Midland and Glasgow and South-Western 
altered their 11.30 a.m. express from St. Pancras to 





Glasgow so that it only made one public stop—at (ar. 
lisle—with a service stop at Shipley—north of Leeds— it 
was generally assumed that this was a challenge by the 
Midland Company. They were, however, simply adopt. 
ing the non-stop long runs of other companies. Such 
trains as run from London to Plymouth, to Cardiff, to 
Norwich, to Rhyl, &c., without an intervening stop, pay 
the companies in a variety of ways. They concentrate 
the traffic for certain places to certain trains—people 
going to North Wales will prefer the 11.15 a.m. from 
Euston, which does not call between London and Rhy] — 
there are no delays at stations loading up passengers and 
luggage, and waiting for connections, so punctuality js 
secured, and they obtain a good advertisement for the 
company. 

Some agreement between the Great Western and the 
London and South-Western as to the West of England 
traffic, and between the Great Western and the Nort). 
Western over the South of Ireland traffic, has been 
expected by some. Viscount Churchill has, however, 
disposed of this for the present. He said at the Great 
Western meeting that until they had consolidated their 
position, and reaped the full benefit of their new routes, 
they would not be prepared to consider any question as 
to pooling competitive traffic. The North London his 
fallen from its high estate of paying 7} per cent. for many 
years to only paying 3$ per cent. Anonymous circulars 
have been issued suggesting that the London and Nort). 
Western take the line over and guarantee the share. 
holders 5 per cent. This is most unlikely, but there sees 
no reason why the North-Western should not work the 
line and so reduce some of the administrative charges. 

Two other matters were referred to at most of the 
meetings. One was excursions at cheap fares. The 
Great Western chairman dealt with this. He said their 
cheap excursions to such places as Weston-super-Mare 
and Weymouth did pay. Further, they ran them so that 
they did not clash with the week-end facilities, and on 
days when the ordinary traffic was slacker. They have 
reason to believe that but a very minute proportion of 
those people who travel by these trains would pay the 
full rate, even if they travelled at all. The other item 
was the Conciliation Boards, and from the remarks it 
would seem that the companies are now out of the frying- 
pan into the fire. Sir Ernest Paget said at Derby—and 
we commend the words to the earnest consideration of 
the railway workpeople—* In the half-year under review 
they had been particularly hard hit in the matter of the 
price of coal, and had been unable immediately to reduce 
their wages bill or clerical staff, although they were quite 
alive to the absolute necessity of saving, and fully intended 
to make economies. Under those circumstances, when 
all trades were depressed, when he was obliged to address 
the meeting on a report of a disappointing half-year, 
when, moreover, they had been obliged to part with men 
—and he was sorry to say they would also be compelled 
to part with a great many more—it certainly did seem 
strange, and, he thought, somewhat ill-advised, that 
practically the whole of their wages staff were making 
more demands for increased remuneration. They were 
unable to give what they demanded, and he supposed 
an arbitrator would have to decide between them.” 








THE FRANCO-BRITISH EXHIBITION. 
No. XIV.* 


CONTINUING our description of the exhibits on the 
French side of the Machinery Hall, a stand which appeals 
to both mechanical and electrical engineers is that of 
MM. Sautter, Harlé et Cie. One interesting exhibit on 
this stand is a Diesel oil engine. It is a four-cylinder 
vertical engine, and it is direct-coupled to a 100-kilowatt 
continuous-current dynamo. The speed is 450 revolutions 
per minute. It is claimed that the engine will develop 
one actual horse-power hour with 7 0z. of oil. The 
cranks are placed 0 deg., 180 deg., 180 deg., 0 deg., 
and each piston gives one active stroke for every two 
revolutions of the crank shaft. The arrangement 
is such that the active strokes of the four pistons 
succeed each other alternately. The crank shaft thus 
receives two impulses during each revolution. While the 
principle of the Diesel oil engine is now well known, a 
few brief remarks with reference to the action vf this 
particular engine may not prove altogether uninteresting. 
As the piston moves forward on the downward stroke, 
air is drawn in which completely filis the cylinder. Onthe 
return stroke the air is compressed to a pressure of about 
66 lb. per square inch, and in consequence there is a con- 
siderable rise in its temperature. At the commencement 
of the next forward stroke a small quantity of oil in a finely 
divided state is injected into the cylinder. This oil 
is ignited on coming into contact with the compressed 
air. The rise in temperature which results keeps the 
pressure constant in the cylinder during the period of 
combustion corresponding to the first part of the piston 
stroke. The inert gases produced by this combustion 
then expand in the cylinder, and work is done on the 
piston. The cycle is then completed by the piston return- 
ing, and in doing so it drives the burnt gases out of the 
cylinder. The distribution of the oil is effected by valves 
controlled by cams on the distribution shaft. A single 
valve serves to admit the air to all four cylinders. In 
accordance with the usual practice the engine is started 
with compressed air. The compressor is mounted on 
the engine bed, and supplies air while the engine is run- 
ning for the injection and pulverisation of the fuel. On 
the same stand a large coast searchlight projector is to 
be seen; also an electrically-driven turbine pump, electric 
motors, and other machines manufactured by the com- 

any. ; 

‘ Near to this stand the exhibits of MM. André Citréen 
et Cie. are to be found. These comprise spur and bevel 
gears, with single, double, and multiple cut helical teeth. 








* No, XIII, appeared August 14th, 
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The helical gears manufactured by this company 
are claimed to have the property of transmitting 
absolutely continuous motion without shocks or vibration, 
owing to their being no backlash between the teeth. 
The teeth are cut and divided by special patented 
machines, and are formed from the solid metal by one 
single application of the tool. By the method of production 
employed it is pointed out that the faces of the teeth are 
fine and correct, while their mutual inclination is guaran- 
teed. The main advantages claimed for the company’s 
double helical gears are six in number:—(1) The possi- 
bility of guaranteeing the quality of the metal; (2) accuracy 
of tooth surface and consequent maximum efficiency ; 
(3) avsolutely noiseless running without shock, even with 
high powers and great speeds, and consequent regularity 
of transmission ; (4) highest possible strength of teeth; 
(5) durability of teeth—it is claimed, in fact, that this is 
almost infinite; (6) absence of vibration. These double 
helical gears, it is stated, may be substituted with great 
advantage for mortise wheels, as the latter are expensive to 
maintain unless made with a large coeflicient of safety. 
The standard velocities adopted by the company are 
bronze on bronze up to 8400ft. per minute ; cast iron on 
cast iron or bronze up to 3000ft. per minute; and steel 
on steel up to 1800ft. per minute. The company’s pinions 
with double helical teeth are claimed to be the best sub- 
stitute for raw hide gears. The angle of the helix 
of the company’s gears is 45 deg., thus making the teeth 
stronger at the root than at the pitch circle, whereas it is 
well known that in straight tooth pinions of less than 
thirty teeth the reverse is the case. One other feature 
put forward on behalf of helical wheels is that they are 
able to transmit a greater amount of power than the 
sinzle-tooth wheels. 

Those who are interested in ventilating machinery should 
inspect the exhibits to be found on the stand of MM. E, 
Faccot Fils. Among other things, there is a model of the 
ventilating fan used for the ventilation of the tunnel of the 
Albespeyre line from Clermont-Ferrand to Nimes, on the 
Paris, Lyons and Mediterranean Railway. The tunnel 
is 1640 yards long. It is S-shaped, and it is situated 
2625ft. above the sea level. The fan blows into an 
ejector of the Saccardo pattern. The diameter of the 
fan is about 19.7ft, and the width 8}ft. The delivery of 
air per second is 150 cubic metres—say, 5300 cubic feet— 
the pressure 40 mm. (1.5in.), and the speed 120 revolu- 
tions per minute. The fan was’ put into service in the 
year 1904. Other exhibits consist cf blowing and exhaust 
fans for mines, &c. 

The firm of La Carbone, which claims the credit of 
first placing carbon brushes on the market for use on 
dynamos and motors, exhibits specimens of the various 
brushes which it manufactures. Professor Forbes, we 
believe, was the first to suggest the use of carbon brushes, 
and they were made commercially by the firm of La 
Carbone in the year 1889. In consequence of the imper- 
fections in the design of electrical machinery at that 
period, however, little progress was made, and it was not 
until the subsequent Electrical Exhibition held at the 
Crystal Palace that the advantages of carbon brushes for 
dynamos and motors became manifest. From the com- 
mencement of the industry, we understand, the firm has 
been favoured with the collaboration of the electrical 
designers of the leading firms in Europe, and of late 
years in the United States, and to meet the varying con- 
ditions which have been brought to its notice during that 
period it has been led to the manufacture of the range of 
goods which it now supplies. Besides carbon brushes a 
patented re-chargeable ignition cell for motor cars, Kc., is 
also on view. The cell is of new construction, the object 
being to combine maximum output with the smallest 
possible dimensions. The E.M.F. of the cell is from 
1.55 to 1.6 volts, and the output on short circuit is from 
22 to 25 ampéres. The cell is claimed to be admirably 
suited for use in the Colonies, where, on account of the 
difficulties in re-charging, accumulators cannot: be em- 
ployed. 

The firm of MM. Jacquot et Taverdon exhibit some 
neat little hand shaping machines, one of which we 
illustrate in Fig. 67. This machine is designed to sdapt 





Fig. 67—HAND SHAPING MACHINE 


itself to any kind of vice, and it is claimed that it will 
plane shavings one-eighth of an inch thick from steel. 
The tool head is graduated and adjustable for planing 
both vertical and inclined surfaces. The machine has a 
longitudinal stroke of 10in. and a transverse stroke of 
‘tin. The makers guarantee the machine to work on the 
hardest steel or any other material that can be worked 
with a file, without noise and without toiling. The cutters 
are cut out of steel bars without any subsequent forging, 
and the cutting edge is obtained in the usual way on the 
grindstone. The machine, as may be seen from our 


illustration, consists of a bed provided with a screw 


to one jaw of the vice. The underside of the bed is so 
shaped that it can be fixed to the table of any machine 
tool or to a table specially provided for the machine. 
The bed supports a saddle carrying a slide rest, which is 
operated by means of a lever. The saddle itself is moved 
by a divided leading screw, working backwards and 
forwards either by hand or automatically. The move- 
ment is reversed by removing a pin, which is always 
inserted in one of three stopping holes in the side of the 
slide rest. When it is necessary to cut a bar of metal or 
to mill out a wheel tooth, the saddle is fixed by raising 
the catch of the slide rest and placing it over the pin, 
which is then in the centre hole. A_ bed-plate is 
provided with these machines if desired. The machine 
when mounted on the bed-plate is capable of doing 
very accurate work. The total weight with the bed- 
plate is 77 lb. 

MM. G. Lariviére et Cie. exhibit specimens of their 
roofing slates. This slate is a silica, flint, and it is said to 
be unaffected by acids and alkali. It can therefore be 





employed for galvanising and electro-plating vats, labo- 
ratory tables, sinks, kc. The slate is claimed to possess 
a coefficient of breaking strain which exceeds that of the 
best oak. It can, therefore, be substituted for oak in 
many articles, and it possesses the additional advantage of 
not deteriorating under atmospheric influences. The co- 
efficient of elasticity, the makers state, is sensibly the 
same as that of a casting of average quality, and it is 
claimed to be much superior to that of all other similar 
materials in France. The resistance to crushing the firm 
gives as 1285 kilos. per square centimetre, or 2834 lb. per 
square .32371 of an inch perpendicularly to the stratifi- 
cation, and 877 kilos. parallel to the stratification. The 
figure for density is said to be very high, which 
accounts for the slate being non-porous. The slate, 
we understand, can be planed, turned, or drilled with 
perfect ease. 

The firm of MM. P. Seurat and Deschamps exhibit 
samples of their volcanic cement roofing. The advan- 
tages claimed for this class of roofing are far too numerous 
to give here. One thing worthy of mention is that the 
makers inform us that this kind of roofing has been used 
for more than thirty years without the necessity of the 
slightest repairs. No zine, tile, or other slate roofing, the 
makers maintain, can remain in repair for more than 
twenty or twenty-five years. The interiors of rooms 
immediately beneath a volcanic cement roofing are 
claimed to remain at an agreeable temperature. Another 
point put forward is that the use of the system removes the 
necessity of gutters or channels, which in itself is a con- 
siderable economy, apart from the cost of upkeep. 
Immunity from danger through atmospheric changes, 
cyclones, storms, &c., is claimed as another feature. 

In our last issue we gave a description of a full-sized 
Niclausse boiler. This we are now enabled to illustrate 
it in Fig. 68, and in doing{so may repeat that the heating 
surface is 900 square feet, the grate area 26} square feet, 























Fig. 68—NICLAUSSE BOILER 


the superheater surface 175 square feet, and the steam- 
raising capacity 4400 lb. of steam per hour. The boiler 
is provided with a mechanical stoker of the firm’s own 
design. Owing to the extensive use of turbines on land and 
sea, this firm has adopted a superheater which is claimed 
to maintain a constant temperature even with careless 
stoking. It is well known that one of the chief things 
that an engineer in charge of steam turbines has to watch, 
when working with superheated steam, is the temperature 
of the steam; and if the claims of the makers are borne 
out in practice, then the responsibilities of engineers in 
charge of such plants should be considerably relieved. 
The firm of Establie Fréres exhibit various pieces of 
metallic furniture. This furniture is intended for use on 
board war and other ships; also for use in the Colonies, 
because it is not affected in any way by the heat. Most 
of the parts are machine-cut, and the ornamental work 
is done with copper fittings. The firm also exhibits two 
types of radiators for motor cars. One is termed the 
Bees’ Nest wind-cutter, and it is characterised by the 


wires or plates. The other radiator is of p:a:tically of 
the same construction as that previously mentioned, 
except that the tubes are jin. larger and rings are soldered 
on to the grooves. It is claimed that this radiator has 
advantage over other types in that it allows of easier 
access of the air. 

The firm of MM. H. D. Grange exhibit specimens of boiler 
gauge glasses and reflectors for use with them. These 
gauge glasses are said to be manufactured by a special 
process, the casting and annealing rendering it possible to 
obtain extra strong gauge glasses which, it is claimed, 
will withstand very high pressures ; and they are also said 
to be unaffected by draughts of air. The reflectors are 
to enable the stoker to see his water level with a 
minimum of trouble, and the use of these reflectors does 
not prevent the cocks on the fittings being opened and 
closed. 

On the stand of M. A. Janet several exhibits are to be 
found which should be inspected by engineers interested 
in flexible shafts. There are two complete flexible shafts, 
as manufactured by the firm, one having a metallic 
woven case, and the other a leather case. There is also 
a flexible shaft which is partly opened in the middle and 
at one end, so as to show the core sleeves, clutch, &c. A 
core of a flexible shaft removed from the casing is also 
exhibited, and a series of separate links, showing the 
arrangement of the main parts of flexible shafts. In 
addition, there are three tool holders, as used for drilling, 
capping, and grinding. 

The apparatus exhibited by MM. Crepelle-Fountaine 
has for its object the production and rectification of 
sulphuric ether, which is largely used in the manufacture 
of smokeless powder and of artificial silk. The apparatus 
consists of two principal parts, the ether producer and 
the rectifier, which latter separates the ether from the 
alcohol, water, and acid. The acid is eliminated by 
neutralising it with soda in the saturating apparatus. 
The ether is concentrated in the rectifier, and the alcohol 
is separated from the water in the apparatus for recover- 
ing the alcohol. 

The exhibits of MM.C.and A.Cusson Fréres et Cie. com- 
prise a centrifugal bolting machine, a centrifugal bran 
brush, and a centrifugal wheat brush. The bolting 
machines are chiefly employed in flour mills, where they are 
used to separate the pure flour from the residues. They 
can also be used for sifting all kinds of powder. The 
bran brushes and wheat brushes are used for removing 
the flour. The bolting or sorting machines are of special 
design. They consist of a cylinder round which is fixed a 
large number of brushes or flexible needles of tempered 
steel. They form a kind of ribbon, and follow a helical 
path. These needles may be replaced by metallic blades 
which may be made to follow a helical path or a straight 
line parallel to the axle of the cylinder. In the latter 
case the blades are so disposed as to form a helical 
spire. All these parts are contained in an iron framing 
composed of straight fiat iron bars assembled. in 
metal rims. The framing is covered with a metallic 
gauze which forfns the sifting screen. The material is 
fed into the machine by means of a worm conveyor. 
A double brush “supple ” is suitably placed so as to clean 
the screen when necessary. The outside framing of -the 
machine may be’ driven by means of a chain or belt. 
Two inspection doors are provided on either side of the 
framing in order that the cylinder may be inspected. 
The material to be treated having been introduced into 
the machine through the spout, is carried by a specially 
designed bladed wheel into the space between the inside 
cylinder and the sifting screen. It is then divided by the 
steel needles and thrown against the gauze of the screen, 
and the helical design of the cylinder drives the matter 
treated towards the outlet spout. The most important 
point about the machine is that there is very little room 
left between the screen and the cylinder fitted with the 
needles, and consequently the matter being treated is 
always in contact with the gauze. The machine: is 
claimed to have an output double that of the usual centri- 
fugal machines of the same size, and it is said to take half 
the usual amount of power for such machines. Other 
advantages claimed are that it does the work very quickly, 
and that the refuse contains absolutely no flour. 








MARTELL ScHOLARSHIP (1908).—The Martell Scholarship in 
Naval Architecture has been awarded by the Council of the 
Institution of Naval Architects to Mr. A. Riddle, of Portsmouth 
Dockyard. The Scholarship is of the value of £50 per annun, 
and, subject to the regulations governing the jsame, ‘= tenable for 
three years. 

CoMPETITION FoR AUToMATIC RalLWway COUPLERS The 
National College of Italian Railway Engineers, in order to 
encourage the study and facilitate practical trials of an automatic 
carriage coupling applicable to the rolling stock actually in use, 
which will simplify the formation of trains, and above all make 
such work less dangerous to the persons employed, has instituted 
au international competition. The first prize will b2 10,000f. and 
a large gold medal given by his Majesty the King of Italy. The 
second prize is 5000f. A few of the more important con- 
ditions which the apparatus must fulfil are as follows :—The 
coupling has to correspond with the international regulations for 
the exchange of rolling stock between the various railways. 
There must be a‘ reserve coupling in case the one in use breaks. 
It has to fulfil the condition of automatically coupling securely 
the wagons which collide, even slightly, the one against the other, 
without impeding in any manner the movement of the wagon with 
wedges, brakes, or other means ; and in every case the device is to 
be so constructed as to render coupling possible and easy without 
the men being obliged to go between the wagons. Uncoupling 
must be able to be performed by one man without any undue 
strain, and from outside the buffers, with a quick, easy and safe 
movement. The apparatus must also lend itself to being placed 
out of action from outside the buffers, even when. the wagons, 
although colliding with great force, are not desired to couple 
themselves, so as to render practically possible the breaking up of 
trains either by shunting or by gravity. The coupler must act on 
lines which curve at a minimum radius of 90 metres; and it must 
be capable of a complex force of at least 14 tonsat thecoupling hook. 
All danger of uncoupling must be excluded in case of compression 
between the vehicles caused by sudden application of the brakes. 
All particulars relative to the rules of the competition can be 
obtained from the National College of Italian Railway Engineers, 





shape of the tubes, which are grooved and flushed, and 





clamp and 


a fixing screw, by means of which it is secured 





they are soldered to each other without the use of rings, 


of 70, Via delle Muratte, Rome. 
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to the principal Western Australian hardwoods are added. 
Our previous article contained a detailed descriptign of 
the , 
carrying out the experiments. The tests made on 
Eastern hard woods in the 1907 series numbered over | 





Fig. 1—-DIAGRAM SHOWING RESULTS OF TESTS 


8800, bringing up the total number of the two series to 
approximately 25,800 for all the Australian timbers. We 
do not know of any series of timber lists on so elaborate 
a scale as has been adopted by Mr. Julius, and the records 
of the experiments, which are so fully detailed in the 
reports issued, will be of great service to future expe- 
rimenters. 


RECENT FRENCH TORPEDO BOAT 
DESTROYERS. 


Tuer French navy will this year be augmented by a 
flotilla of twenty-one torpedo boat destroyers. The first 
batch of these has recently been completed, and on their 
trials the vessels attained a mean maximum speed of 
291 knots, which may be considered as satisfactory having 
regard to their tonnage. The accompanying Table I. 


TABLE I.—Details of R 


Nationality 


Class type Mousquet. 
Displacement : 302-76 tons 
Length at the water load line 184ft. Sin. 
Breadth at the w.]. 19ft. 8in. 
Draught (astern) Oft. din. 


2 Normand or Du Ten 
2 3-expansion ; 3 cylin 


Boilers 
Engines 


Propellers 

I1.H.P. (expected) 

Speed on trials (maximum)... 

Junker capacity ...  .. Sey 

Radius of action at 10 knots (estimated) . 
Radius of action at full speed 


9 
6300 to 7200 on trial 
28 (mean) 30-75 
27 tons 
2300 miles 
217 miles 


ienaatieent { 1 of 65 mm. 
; ' 4 of 47 mm. 
Torpedo tubes se 2 of 450 mm. (18in. 
Crew oh das 4 officers, 56 men 


It is worthy of note 


tection a deck plating of nickel steel above the boiler 


testing appliances, and the methods adopted for | 


| 
| destroyers, and the Tartar, as well as those concerning 
| the German destroyer G 137. A comparison of the figures 
in these two tables is instructive, and emphasises the 
contentions brought forward in the following criticisms, 
which are those of a Frenchman well versed in matters 


at /2% Moisture 


24,200 





concerning not only the navy of his own country, but also 
those of other Powers. He contends that the vessels 
of the French navy which are called torpedo boat 
destroyers—or to use the French term contre-torpilleurs, 
are destroyers in name only. They are, in fact, very 
similar to the British “coastal destroyers,” which are 
now-a-days called first-class torpedo boats, but are much 
inferior both in armament and speed to the British and 
German destroyers which were built at the same time. 
They could be regarded, continues the critic we are 
quoting, as torpedo boat destroyers only in French naval 
mancuvres. The type of modern destroyer of the great 
maritime nations against which these vessels would have 
to pit themselves range up to nearly 900 tons displace- 
ment, and it is certain that in an engagement the French 
craft would be little, if any, better than torpedo boats 
pure and simple. 

From the foregoing it is clear, he points out, that these 


ecent French De stroyers. 


France. 
Sabretache. Chasseur. 
328-70 tons 447 tons 
190ft. 4in. 210ft. Sin. 
20ft. 7in. 22ft. 
Oft. Yin. 7ft. 9in. 
iple 2 Normand 4 Normand 
ders 2 3-expansion ; 3 cylinders 3-expansion; 3 cylinders at 
the centre ; 2 turbines at the 
wings 
‘ 2 3 
s 6800 7200 
29-5, 30-7 28 knots 
30 tons —_— 
2300 miles 2300 miles 


217 miles _- 





1 of 65 mm. \ 2 os 
4 of 47 mm. ] 6 of 65 mm. 
) | 2 of 450 mm. (18in.) 3 of 450 mm. (18in.) 


4 officers, 58 men 


Similar protection on deck— 
20 mm. nickel steel 


that this latest type has as pro- 


and engine-rooms ; this nickel plating is 20 mm. thick (fin. ) 


These last destroyers are sic in number. Three of them will be fitted with a central triple-exparsion, three cylinders, main 


engine, and side twin-screw turbine engines. The turbines are of 
and one the Breguet type. The other destroyers will be fitted on 


different types—one is of Parsons type, one of the Rateau type, 
ly with two main engines of the usual type. It is said that liquid 


fuel will be used on certain of them (Chasseur, Voltiguer, Tirailleur fitted with turbines). 
Mortier, Fleuret, Coutelas, Stylet, Troublon, Cognee, Carquois, Trident, Pierrier, Hache, Massue, Glaive, Poignard (which have 


been built in the dockyards), Branlebas, Etendart, Fannion, Sape, 


Fanfare, Gabion, Cognee, Oriflamme belong to the “ Sabretache ’ 


type. Those of the Spahi type include Voltigeur, Hussard, Tirailleur, Carabinier, Chasseur. 


TABLE II.—Details of Recent British and German Destroyers. 


Nationality England. Germany. 

Class type Coastal destroyer.* Tartar. G 137 
_— = . ae cone | 

Displacement ... Seale coed caca™ ates oh 215 tons 900 tons 572 tons | 

SA UR te oii, Tas Saw) cae bas 166ft. 6in. 272ft. 244ft. 9in. 

Breage a ie Soa te oe 17ft. 6ft. 26ft. 23ft. Yin. 

Draught (astern) ... ... ... 0.0.0... 5-8ft. Oft. | 8ft. Yin. 

MME a eh She cieh vend iekb, Posh ne 2 Thornycroft 4 Thornycroft 4 Schultz 

Engines ... 3 Parsons turbines 3 Parsons turbines 8 Parsons turbines 

Propellers , oe Ee te he pho 3 é 3 

A a ee ged ste Piet 3750 14,500 10,000 

Maximum speed on trials... ... : 27 +52 35-672 (mean of 6 runs) | 33-10 | 

Bunker capacity 20 tons 74 tons oil — 

Radius of action 1200 miles at 13 knots 1700 miles at 13 knots - 


Armament 2 12-pounders 


Torpedo tubes 


3 18in. 
Crew ... 35 


* The coastal destroyer is now classed i 


gives, under the heading Sabretache, the principal 
data concerning these boats, while under the head- | 
ing Mousquet are given those of a type which imme- | 


diately preceded the Sabretache class, and under the | 
heading Chasseur details of some later vessels which are | 
at the present time under construction. For the purposes 
of comparison we also give in Table II. some corre- | 


sponding particulars 


regarding the British coastal! 


2 4in. guns in some of the class| { 1 of % —* bee — 


3 18in, 3 18in. 
68 


| 
| = 
| 





n our Navy as a first-class torpedo boat. 


so-called destroyers would have no opportunity of display- 
ing their qualities as destroyers of torpedo boats. Fight- 
ing, as they would have to, did they engage with either 
the British or German fiotillas, they would meet 
with certain destruction, since they would have to deal 
with enemies which are individually stronger, and, taken 
collectively in squadrons, more numerous. 


Further than this, it is pointed out that the fact that 








the French destroyers are so different from their counter- 
parts in other navies arises from the fact that in France 
there is an entirely wrong conception as to the duty which 
this type of vessel is called upon to perform. Sofarfrom 
having to contend with boats smaller than themselves, 
they will be opposed to vessels which are superior in every 
way, and it is added that the function which they are 
capable to some extent of performing is that of protecting 
a squadron of larger vessels from attack—though when 
due consideration is made of all the factors, they are 
really not even powerful enough for that duty. 

These strictures, coming as they do from a Frenchman, 
and one who is acquainted to a very considerable degree 
with naval matters, are undoubtedly severe, but it cannot 
be denied that the authority we are quoting makes out a 
very good case against the latest additions to the French 
flotilla of destroyers. 

The following are among his reasons for his state- 
ments :— 

In the first place the speed of this type of boat is not 


_ sufficient. A mean speed of from 32 to 33 knots on 
i service ought, he considers, to be the minimum. 


More- 
over, the weight and the space set aside for machinery 
and boilers ought to be increased, so as to avoid having 
delicate boats, whose speed hasto be reduced considerably 
as soon as a bit of seais met with. At all events, oil 
fuel and steam turbines should be employed, as these 
alone will give for a minimum of weight the speed 
required and the necessary radius of action. The strength 
of the decks should also be greater than it is, so that under 
no circumstances can any boat be injured when making 
use of her armament. Even under the most favourable 
circumstances it is necessary, in order that a torpedo may 
be certain of reaching its mark, that it should be fired as 
near as possible to that mark, so that the causes of error 
arising from distance, and from the speed and direction of 
the vessel aimed at, may be reduced to a minimum. To 
this end it is necessary that the attacking boat should 
have its stability, speed, and facility of manceuvring most 

















Fig. 1—-BOW VIEW OF THE SABRETACHE 


perfectly developed, and it is urged that it is impossible to 
have all these qualities condensed into a hull of only 
328 tons displacement. At least 600 tons would be 
required. 

With such a displacement a type of destroyer might be 
developed which could maintain a speed of from 32 to 33 
knots on service ; could carry an armament of three tor- 
pedo tubes, three 100 mm. and six 65 mm. guns. Such a 
vessel could render all the services required of modern 
vessels of this type, that is to say, it would be capable of 
playing either an offensive or a defensive part, and could 
protect the coasts or accompany fleets. 

Our critic considers that the best policy which the 
Conseil Supérieur of the French Navy could pursue is 
that carried out by the German authorities, for it could 
not hope to equal England, against which it would be 
necessary to bring a fleet capable of taking the offensive, 


| whereas in recent years the French fleet has declared 


itself to be purely for defensive purposes. 
At this point he draws attention to several anomalies 


which exist in the French navy. Until quite recently the 


chief destroyers of a group of torpedo craft were painted 
white, while their attendant vessels were painted black. 
This he ironically presumes was in order to render it more 
easy for an enemy to discover the presence of a flotilla 
which was to attack it! Lately, however, the chief 
vessel of a group has been painted—to use the French 
expression—en toile mowillée, a kind of kahki. It would 
have been much more simple, it is urged, to have all the 
hulls painted black or some other neutral tint. 

It is also remarked what little progress has been made in 
the French marine in the use of oil fuel. It is not as though 
experiments in this direction in France were only a thing 
of yesterday. The first trial of liquid fuel in that country 
was made, our informant believes, on the yacht Aigle, 
which belonged to Napoleon III. The matter was then 
dropped, taken up again, again dropped, and soon. “It 
is true,” he continues, “ that use is made of a combina- 
tion of liquid and solid fuel, but France has not achieved 
the splendid results obtained in the British Navy, of 
which the scientific spirit, the desire to excel, and the 
methods of research are admirable, and are the source 
of its perfection and of the superior work done by this 
fleet, which is followed in the line of progress by that of 
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Germany. The latter country, although it has only 
lately started on the conquest of the world, takes a rank 
which is continually becoming more important, and the 
importance of which must go on increasing.” 

The contre-torpilleur Sabretache, which we illustrate 


NEW P. AND 0. LINER MOREA. 


THERE was launched from the Clydeholm Shipyard of 
Messrs. Barclay, Curle and Co,, at Whiteinch, on the 15th 
inst., the twin-screw steamer Morea, the latest addition to 

















Fig. 2—THE FRENCH DESTROYER SABRETACHE 


in the three views Figs. 1, 2, and 3, has the following 


characteristics :— 


Length on the water-line ... 
ce, A ig SE ie en Ete 
Maximum draught... ... 
Corresponding displacemen 
Indicated horse-power 
Number of boilers 
Working pressure 

Grate area A 

Heating surface 

Number of engines 


h8 m., say 190ft. 23in. 
y 20ft 7in. 

2.96 m., say 9ft. Sin. 

328.7 tons 

6800 

2 (Normand) 

265 1b. 

162 square feet 

7500 square feet 

Two. Triple-expansion, 
three cylinders, 19in.. 
8lin., and 45in. 

23in. 

310 

274 knots. 


Stroke of pistons... ... 
Revolutions per minute ... ... ... 
Speed to be’ realised during six hours .. 
Coal consumption required per sq metre 
of grate area in full power trial— 400 kilos, = 
square foot 
It is remarked that although this type of destroyer, 
or, more correctly, seagoing torpedo boat, has a slightly 
greater displacement than its predecessors, its quartezs 
are less comfortable, which is certainly not an advantage, 
because it is impossible to expect the same work from a 
tired crew, which can only with difficulty obtain repose, as 
from a crew which can sleep in greater comfort. There 
are other points in the design which are far from being in 
the direction of progress. 


37 Ib. per 


fifty-eight men. The bunker capacity is 30 tons of coal, 
which gives, according to our informant, a theoretical 
radius of action of 2300 miles at 10 knots. The 
armament is very weak. There is one 65 mm.—2.56in. 
—gun in the bows, and six 47 mm.—1.85in.—guns on 
the broadside. Tnere are two torpedo tubes—one amid- 


the fleet of the Peninsular and Oriental Steam Navigation 
Company, Limited. She is one of the new type of ‘‘M”’ 
class of steamers, three of which are being built at this time 
—two in the yard of Caird and Co., Greenock—and marks an 
advance on the other vessels of the class in power, size, and 
accommodation. Speed being a regulating object in the 
design of the vessel, her fine lines and graceful appearance 
suggest a large yacht rather than a vessel of commerce. The 
chief dimensions of ths Morea are: Length, 560ft. ; breadth, 
61ft. 6in.; depth, 39ft.; and gross tonnage, 11,500 tons. 
The vessel has been built under the supervision of the 
P. and O. Company’s own staff of inspectors, to the require- 
ments of the Board of Trade for a foreign-going passenger 
steamship, and under the special survey of Lloyd’s Registry. 
The hull has been constructed of Siemens-Martin mild steel, 
and is divided into separate water-tight compartments with 
a complete inner bottom fitted all fore and aft, and numerous 
water-tight bulkheads dividing the hull transversely. The 
vessel has four complete decks, viz., orlop, lower, main, and 
upper—sheathed with teak and yellow pine. Above the spar 
deck is a long forecastle, a midship hurricane deck, and poop 
deck aft. Above the hurricane deck is the first-class 
promenade deck, extending for 300ft. amidships. The second- 
class promenade deck, 130ft. long, is situated above the poop 
deck. Above the midship promenade deck is the boat deck, 
at the fore end of which are placed the captain’s and officers’ 
rooms, surmounted by wheel-house and two flying bridges, 
The arrangements for the passenger accommodation have 


The complement of this type of boat is four officers and | been designed to give the maximum of space and comfort 


to each individual. The first-class passengers, 400 in number, 
ara all berthed amidships ; the sleeping cabins being placed 
on the main, spar and hurricane, and promenade decks. The 
dining saloon is situated on the spar deck at the fore end of 
the bridge space, and extends the full breadth of the ship. A 
feature of this apartment is its great height, with a large open 
well overhead, which extends through three decks to a large 














Fig. 3-STERN VIEW OF THE SABRETACHE 


ships and one astern, for 450 mm.—18in.—torpedoes 
of the latest type. 

The Sabretache was built in the yard of MM. de la 
3rosse et Fouche, of Nantes, who have constructed not 
only the hull, but also the engines and boilers. She was 
launched in a practically complete state, with machinery 
on board. She began her builders’ trials only a few days 
after she wa3 launched, 


dome of stained glass on the boat deck. A handsome double 
stairway at the aft end of the dining saloon leads to the hurri- 
cane deck entrance hall, aft and forward of which are placed the 
divan and music rooms. At the aft end of the promenade 
deck is the first-class smoke room, a spacious and well- 
appointed room with a large lighting well overhead. The 
second-class passengers, 200 in number, are accommodated 
towards the after end of the vessel, and everything is arranged 
for them in a style but little inferior to the first-class. Large 





storerooms are provided on the orlop deck, and a refrigerating 
chamber with separate compartments for preserving perishable. 
provisions, also an ice-making room, the temperature of these 
chambers being kept at any desired point by a refrigerating 
machine on the dry-air principle, placed in the engine-room. 
In addition to this, a large refrigerating installation is fitted 
for carrying meat cargoes in the forward holds, which are 
insulated for the purpose. The electric light plant consists 
of five independent dynamos, each driven by compound 
coupled engines, and in addition a dynamo is fitted complete 
and self-contained for use in emergency. On the upper deck, 
at the aft end, is situated a large post office, fitted with sorting 
tables and other devices necessary for the expeditious handling 
of mails, whilst on the main deck is a supplementary sorting- 
room so that a more than ordinarily heavy mail may be dealt 
with. The mail-rooms for India, China, and Australian mai] 

are arranged on the lower deck. Bullion rooms are situated 
on the lower deck; they are built of steel and fitted with 
Chubb’s doors. 

The ventilation of the vessel is unusually complete, and in 

addition to the usual methods electric fans are fitted through 

ut. The Lascar crew are berthed at the extreme aft end, 
under the poop, while the British crew and stewards are 
accommodated at the fore end of the main and spar decks. 
The engineers are on the spar deck; alongside the entrance to 
the engine-room. A novel feature is a large steam laundry 
on the poop deck, fitted up with machinery of the latest type. 

The steam steering gear is in a steel house immediate], 
over the rudder head. It is actuated by telemotor gear from 
the bridge and aft, and hand steering gear is fitted for use in 
the event of a breakdown in the steam gear. The carg. 
loading and discharging facilities are very complete. Hight 
cargo hatchways are served by ten powerful hydraulic cranes 
and the absence of noise in working these will be appreciated 
by passengers. Hydraulic boat hoists are also supplied. 

The machinery for propulsion consists of two sets of four 
crank quadruple-expansion engines, balanced for smooth and 
silent working, which will reduce vibration to a minimum 
It is designed to develop sufficient power to give a speed of 
18 knots. There are eight boilers, working at a pressure of 
215 1b. per square inch, four of which are double-ended and 
four single-ended. Collectively, there are thirty-six furnaces. 
They work under Howden’s forced draught system, and have 
four large fans electrically driven. The outfit of auxiliary ma 
chinery in engine-room is unusually comprehensive, and in 
cludes fourteen separate steam pumps, an ash expeller, a feed 
water evaporator, a feed water distiller. Evaporating and filter- 
ing plant is fitted both in the engine-room and for the 
refrigerating machinery. A special feature is the ash expeller, 
whereby the ashes are put out through the ship’s bottom. 
The keel of the vessel was laid on the 6th November, 1907, 
and, being launched on the 15th August, gives a period of 
nine months and one week occupied in construction. It is 
expected that she will be handed over to the owners, ready 
for service, about the end of October, or in less than one year 
from the laying of the keel. The naming ceremony was per- 
formed by Mrs. Russell Ferguson, wife of the managing 
director of the builders’ firm, and the owners were represented 
by Mr. J. H. Taylor, Mr. Leslie, Mr. Lowe, Mr. Wilson, and 
other members of the staff of the company. 








THE Dust ProptemM.—The Rt. Hon. Earl Cadogan, K.G., in 
his capacity of president of the Roads Improvement Association 
(Incorporated), has addressed a circular letter to the road 
authorities of Great Britain asking them for certain statistics 
respecting what has been done to deal with the dust problem. 
This information is specially required for the International Road 
Congress, convened by the French Government, which is to be 
held in Paris in October next, and in which the Association is 
taking a very active interest. A form has been circulated asking 
for a return of the length, area and cost of the roads (a) laid with 
dustless road material, (4) treated with a surface coating of tar, 
and (c) treated with other palliatives. Information is also sought 
as to the comparative cost, results, notes of efficiency, &c. 


COMBINED RECIPROCATING AND TURBO PROPULSION.—The 
launch from the shipyard of Mess's. Denny and Brothers, Dum- 
barton, on the 15th inst., of the twin-screw turbine steamer Otaki, 
built to the order of the New Zealand Shipping Company, Limited, 
London, marks a further development in the cartes system of 
propulsion for vessels in which moderate speed, or even high speed, 
combined with periods of economic driving, are essentials. The 
machinery of the vessel consists of a combination of reciprocating 
engines and turbines, this being the first vessel launched in which 
this combination of propulsive machinery is adopted. The general 
principle of the arrangement is that the steam is first admitted to 
the triple expansion engines, which drive the twin screws, and 
then passes to a contre turbine driving the centre screw before 
reaching the condenser. Ia this way fuller advantage is taken of 
the expansion of the steam. The idea of a combination of 
reciprocal engines and turbine engines, if not originally conceived 
by the Hon. C. A. Parsons, has been strongly urged by him, and 
has received considerable attention of a practical kind from ship- 
owners and engineers in various quarters. From the departure 
just initiated on the Otakia very considerable economy is expected, 
and, as was remarked by Colonel J N. Denny on the occasion of 
the launch, scientific calculations are so accurate now-a-days that 
there is little doubt these expectations will be realised. If so, the 
New Zealand Shipping Company, Limited, which has had the 
pluck to go in for the experiment, will deserve much of the credit 
and profit attaching to the step. 

THE INSTITUTION OF MENING ENGINEERS. —The nineteenth annual 
general meeting of the members of the Institution of Mining Engi- 
neers will be held in Edinburgh on Wednesday, September 2nd. The 
members will meet at 11.30 a.m. in the Large Hall of Dowell’s Rooms, 
18, George-street. The following papers will be read, or taken 
as read:—(1) ‘*Coal Dust to Date and its Treatment with 
Calcium Chloride,” by Mr. Henry Hall, H.M. Inspector of Mines ; 
(2) ‘‘On the Practical Use and Value of Colliery Rescue Appa- 
ratus,” by Mr. George Blake Walker; (3) ‘‘The Wemyss Coal- 
field,” by Mr. John Gemmell ; (4) “‘ The Working of Oil Shale at 
?umpherston,” by Mr. William Caldwell ; (5) ‘‘ Deep Diamond 
Boring,” by Mr. James Thomson. The following papers, which 
have already appeared in the ‘‘ Transactions,” will be open for 
discussion :—(a) ‘‘ Mineral Resources of Trinidad,” by Mr. John 
Cadman; (+) ‘‘Caleining Kilns,” by Mr. Greville Jones; (c) 
‘* Cobalt and Northern Ontario,” by Mr. J. B. Tyrrell; (d) ‘‘ The 
Fluorspar Deposits of Derbyshire,” by Messrs. C. D. Wedd and 
G. Cooper Drabble ; (¢) *‘ The Utilisation of Sewage for the Pro- 
duction of Crude Oil and Ammonia,” by Mr. Marmaduke F. Pur- 
cell ; (f) ‘‘The Oil Prospects of Central British South Africa,” by 
Dr. C. G. 8S. Sandberg; (g) ‘‘ Notes on the Winning of 
Crude Oil,” by Mr. D. M. Chambers. At 6.30 p.m. a dinner 
will be held at Macgregor’s Royal Hotel, 53, Princes-street, 
Edinburgh. On the Thursday there will be a choice of two excur- 
sions, the first being to the Wemyss Collieries of the Wemyss Coal 
Company, Limited, and the other to the Pumpherston oilworks 
and shale mines of the Pumpherston Oil Company, Limited. On 
Friday, September 4th, there will be a special steamer excursion 
on the Firth of Clyde. 
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RAILWAY MATTERS. 


Tue railways of Peru are run according to American 
jdeas, and the type of rolling stock is according to American 
standard patterns, both as regards passenger coaches, goods 
wagons, and locomotives, 





Tye railway from Chamounix to Mer de Glace was 
opened for traffic on the 10thinst. An official reception marked 
the opening ceremony, — Afterwards the line was opened for 
trailic. It is the only railway reaching the glacier region. 


ne Board of Trade has recently confirmed the under- 
mentioned Order made by the Light Railway Commissioners : — 
Central Essex Light Railway (Amendment and Extension of Time) 
Order, 1908, amending the Central Essex Light Railway Orders, 
1901 to 1907. 


Tur Board of Trade has recently confirmed the under- 
mentioned Order made by the Light Railway Commissioners :— 
Llandilo and Lampeter Light Railway Order, 1908, author sing 
the construction of a light railway in the counties of Carmarthen 
and of Cardigan, from Llandilo to Lampeter, 


‘ax boiler of the locomotive of a train running from 
Paris to Boulogne exploded last Saturday morning between 
Louvres and Survilliers. ‘The driver was killed, and the fireman 
and a guard were seriously injured. All the twelve carriages were 
thrown off the rails, but there were no casualties among the 
passengers, 

Tur long-talked of project of re-building the Nicolas Rail- 
way stationin St. Petersburg is about tobe carried outat an estimated 
cost of £1,275,000. The Society of Architects hegged the Ministry 
of Ways of Communication to allow it to examine the project and 
to give it very careful consideration. The Ministry has just 
acceded to this request, and it is to be hoped that the re-con- 
structed railway station will be equally ornamental and useful. 


A TUNNEL more than a mile in length, said to be the 
longest in existence for use by a municipal electric railway, has 
just been opened for operation by the Genoa Street Railway. It 
connects Genoa with the adjacent large commune of Rivarolo, 
which previously was reached by circling the mountain, the dis- 
tance being now shortened 14 miles, and the trip is made in 
fifteen minutes less time. Constructive work began on June Ist, 
1905. 


A report from Lisbon, dated Tuesday, August 18th, 
says: In the Chamber of Deputies to-day Admiral Auguste 
Castilho, Minister of Marine, in reply to an interpellation, said the 
report that Portugal had proposed to lease the railway connecting 
the Transvaal and Delagoa Bay either to the Transvaal direct or 
to the British Government was incorrect. The Minister added 
that Lord Selborne’s visit to Louren¢o Marques was purely one of 
courtesy. 


A report from Ottawa says that four survey parties 
were to start from Winnipeg this week to survey routes for the 
proposed Hudson Bay Railway. They will survey alternative 
routes ¢i@ the Nelson and Charchill rivers. It is expected that 
they will complete the survey in about three months, thus placing 
the necessary information before Parliament next session to enable 
the Government to secure a start in the construction of the line 
early next year. 


A CONCESSION has been granted to the Sociedad Anonima 
Electra Aoiz for the construction of a secondary railway from the 
station of the Ferrocarril Norte fat Pamplona to Sanguesa, Spain, 
ata cost of about £157,142. The minimum amount of rolling 
stock provided for is as follows:—T'wo large motor passenger 
coaches, three small motor passenger coaches, 12 motor goods 
wagons—closed—-three motor goods wagons—-open— and 13 tender 
goods wagons—open-—with low sides. 


Ir is reported that a group of Siberian capitalists has 
arranged with London bankers a scheme for completing the pro- 
jected railways and feeder lines to connect the Great Siberian 
Railway with the Russian poscessions in Central Asia. Copper, 
iron, and coal are the minerals sought by this scheme. Rich 
deposits are known to exist in the regions covered by the scheme, 
and, indeed, copper is worked already, but the absence of roads of 
any kind makes even rich deposits too expensive to work by 
Russian methods, 


An international competition for automatic coupling 
apparatus for railway wagons has been organised at Milan on the 
initiative of the National College of Italian Railway Engineers, 25, 
Rue San Giovannisul Muro, Milan. The Minister of Public Works, 
the Administration of Italian Railways, and the Minister of Agri- 
culture, Industry and Commerce, with other subscribers, have 
granted subventions that will allow of prizes of 10,000 lire (about 
£409) and 5000 lire (about £200), besides medals, being given to 
the makers of the two best appliances submitted. The competi- 
tion will be closed on December 31st next. 


Tue agreement which was recently signed between the 
sritish South Africa Company and the Tanganyika group with 
reference to railway construction in Rhodesia and the Congo, it is 
stated, did not actually provide for the construction of the pro- 
posed line connecting the present terminus of the Cape to Cairo 
Railway at Broken Hill with the Congo, but provided that when 
the Rhodesian Railway reached the Congo border it would be pro- 
longed and extended by the Congo group interested. Negotia- 
tions are still in progress for providing the capital for building 
se esi from Broken Hill to Bwana Mcuba and on to the Congo 
order, 


A pirEcT main line ruining almost due south from St. 
Petersburg to Kieff, and thence to Odessa, has long been wanted. 
The project was talked about a great deal, and at last a start was 
made. Only two sections of the projected main line to the south 
have been made ; they are from St. Petersburg to Vitebsk, which 
was built by the Moscow, Windau and Rybinsk Railway, and the 
section from Vitebsk to Shlobin, which has been built by the 
Russian Government. The Ministry of Ways of Communication 
has just ordered surveys to be made for carrying the railway 
forward from Shlobin to Kieff, and also from Zvetkovo to 
Pogrednizy. 


Tuk electrification of the London, Brighton, and South 
Coast Railway Company’s line between London Bridge and Victoria 
is proceeding rapidly. It is expected that the portion between 
Peckham Rye and Battersea Park-road will be completed by the 
end of September, when trains will commence running. Many 
difficulties, it is reported, have had to be overcome, but with the 
exception of a small junction near Peckham Rye the whole of the 
standards have been placed in position ready for the trials. 
Greater difficulties at London Bridge and Victoria have, itis said, 
to be surmounted. There will be four “roads” at the two ter- 
mini, but only an ‘‘up” and “down” line between. 


Tae Board of Trade has extended the time for the 
compulsory purchase of the land necessary for the construction of 
the Central-Essex Light Railway to December, 1309, and the time 
fi or the completion of the work to December, 1911. The railway 
will Join the Great Eastern Railway at Ongar and the Colne Valley 
Railway on the north. The promoters of the line are the Light 
Railway Syndicate. At an inquiry into the application on which 
the extension was granted it was stated that certain people had 
now offered to find the capital as well as construct the line. It 
was further stated that a deposit had been made which would be 
forfeited if the work was not commenced within a fortnight, 








NOTES AND MEMORANDA. 


ACCORDING to a writer on copper and brass, in selecting 
coal for mufiles it is advisable to have present as little sulphur as 
possible ; but for furnaces where the products of combustion come 
in contact with the molten metal the necessity for sulphur-free 
coal is increased. 





Fro the report of the Comptroller-General of Patents, 
Designs, and ‘Trade Marks of last year we learn that, owing to the 
success attained by certain flying machines, inventions relating to 
aéronautics were more than twice as many as in 1906, and nearly 
five times as many as in 1905. 


THE production of pig iron in Belgium during the six 
months ending with June last comprised 75,490 tons of forge pig, 
461,710 tons of Bessemer and basic pig, and 41,180 tons of foundry 
pig, an aggregate of only 578,380 tons, as compared with 708,820 
tons in the first half of last year. 


AccorpinG to the Engineering and Mining Journal, 
experiments have been made to reduce the wear on the lining of a 
cupola above the melting zone by introducing several rows of 
hollow cast iron blocks. These blocks resist erosion better than 
firebrick, and easily withstand the temperature around the charg- 
ing doors, 


AccorpINnG to the Iron and Coal Trades Review, only 
1,699,143 tons of foreign iron ore were imported into Belgium 
during the six months ending with June last, as compared with 
1,827,126 tons in the first half of last year. There has also been 
a decline in the exports of Belgian ore—from 259,542 tons in the 
six months ending with June, 1907, to 228,138 tons in the first half 
of the current year. 


In an address on “ The Induction Motor in Mining 
Work” recently delivered by A. W. K. Pierce before a meeting of 
the South African Association of Engineers, held at Johannesburg, 
the author stated that the most suitable induction motor for 
general use was one running at as high a speed as was consistent 
with its size, at a voltage not exceeding 400, and on a circuit 
having a frequency of fifty cycles per second. He confined his 
attention to three-phase motors of the induction type, and said 
that certain special applications of electric power, or the limita- 
tions imposed by the existing systems of supply, might occasionally 
render the employment of other types necessary, but such cireum- 
stances would only be exceptional. 


Ir is said that Ekeberg, the Swedish discoverer of 
tantalum, gave that name to the metal because of the tantalising 
ditticulties that he encountered while investigating it. It is only 
recently that tantalum has been obtained in a state of purity, and 
the rapidity with which it has been produced in response to the 
demands of commerce and industry is almost unprecedented. 
Only a little while ago the mineral from which tantalum is 
obtained was so rare that not enough could be found to supply 
specimens to all the mineralogical museums. Now Australia alone 
produces more than 70 tons of tantalite a year. This does not 
seem a very great quantity, but it is to be remembered that a 
single pound of tantalum suffices to furnish 23,000 lamps, each of 
25 candle-power. 


AccorpInG to a recent patent specification, copper may 
be extracted electrolytically from old or waste bronze by making 
the latter the anode in a refining bath of copper sulphate and 
sulphuric acid, and in order to keep the composition of the bath 
constant there is added to it at regular intervals sulphuric acid 
and cupric oxide. The latter is obtained by roasting copper or 
bronze turnings or waste in a furnace comprising a number of 
superposed mufties with side openings in the walls, through which 
the turnings are stirred and raboled to assist the oxidation. The 
oxide is placed in perforated copper boxes, either in vats themselves 
or in a distribution vat if there is a general system of circulation. 
The circulation of the liquid in the vats is effected by means of 
tubes, in which the liquid is raised by a current of air and from 
which it overflows again into the vats. 


A patent which has been issued in Germany dealing 
with the use of selenium for signalling purposes is described in a 
recent issue of the Western Electrician. The arrangement, which 
is due to Hirt, endeavours to eliminate the disturbances caused by 
the variation of sunlight or other external illumination. The car 
carries a source of polarised light, which on passing the signal 
point is reflected througha Nicol’s prism. In the paths of the 
two sets of rays thus formed are two selenium cells connected to 
a battery. In series with these cells are placed the opposing wind- 
ings of a differential relay controlling a suitable source of current 
which operates the signal mechanism. It will thus be seen that 
unpolarised light, such as emanates from the sun or other external 
source, will not affect the relay, which will only be operated by 
the polarised source of light on the car. 


Accorp1NG to a Consular report on the trade and com- 
merce of Peru for the year 1907, electric power is very little used 
for industrial purposes in that part; a 100 horse-power per hour 
costs £1 ls. 6d. Light for private houses is expensive ; 16 candle- 
power lamps cost about 8d. per kilowatt hour. Moreover, the 
Santa Rosa Electrical Company have a clause in their concession 
which stipulates that no consumer can use any appliances which 
they—the company—do not provide. The tension of the current 
supplied by this company is subjected to great variations, so that 
lamps are continually being burnt out and the light is very unsatis- 
factory. It is estimated that there are 23,090 lamps actually in 
daily use in the town of Lima. The company also supply light to 
Callao, but many, if not the majority of people at this port, 
prefer to use gas, which, bad as it is, is found to give more satis- 
faction. 


Accorpinc to returns compiled by the Liverpool 
Underwriters’ Association, the following casualties to vessels of 
500 tons gross and upwards were posted in the loss book during 
last month:—From weather damage, 38; from founderings and 
abandonments, 6 ; from strandings (including 7 total losses), 125 ; 
from col isions (including 2 totai losses), 124; from fires and 
explosions (including 1 total loss), 37; missing, 2; damage to 
machinery, shafts and propellers, 33; and other casualties, 9, or a 
total of 3/4 casualties (of which 18 were total losses), against 414 
(20 total losses) in July last year, 380 (24 totat Josses) in July, 
1906, and 313 (13 total losses) in July, 1905. Of the total losses 
last month 6 steamers, of 11,356 tons, were under the British flag 
(against 9 vessels, of 18,394 tons, in July last year), and 1 sailing 
ship, of 879 tons, and 11 steamers, of 19,302 tons, or a total of 
12 vessels, of 20,181 tons, were foreign (against 11 vessels, of 
14,534 tons, in July, 1907). 


Accorpine to the Scientific American, the water- 
power stations at Leizaran, Quintana, and Puentelarra respectively, 
the first two with a capacity 4000 horse-power and the last of 8000 
horse-power, supply the town of Bilbao with electric energy for 
light and power. There are four three-phase Siemens-Schuckert 
generators at the first-mentioned stations; these are driven by 
1000 horse-power Pelton wheels running at 375 revolutions 
per minute. They generate at 3000 volts 50 cycles, and this 
pressure is raised to the transmission pressure of 30,000 volts by 
four groups of single-phase transformers, each group of three 
being star connected. The second station contains four 1000 
horse-power Francis turbines and the third contains four 2000 
horse-power units, The stations are respectively 49, 38 and 35 
miles distant from Bilbao, in which town a sub-station with a 
capacity of 6800 kilowatts has been built. The town of Basconia 
has a 1700-kilowatt sub-station, and smaller sub-stations are 
situated at St. Sebastian, Vitorio, Arrigorriogo and Mirando, 








MISCELLANEA. 


A Swiss water-power plant utilising a head of 1150ft. 
is now being completed on the river Loentsch. Pelton wheels, 
rated between 6500 and 7000 horse-power, direct connected to the 
generators, are used. The total capacity of the station is 42,000 
horse-power. 


LEAVING Queenstown on Sunday, the Lusitania steamed 
21 knots to noon, at an average of 22.91; then 650 nautical miles 
to noon on Monday ; and 631 nautical miles, at an average of 
25.21 knots, to noon on Tuesday—a total of 1302 nautical miles at 
an average of 25.39 knots. 


A rEporT from Ontario, dated August 14th, says the 
Government has awarded a tender for the construction of an 
electric power transmission line at a cost cf £254,000. The line 
will be used to transmit cheap electrie power, generated at the 
Niagara Falls Power Station, to many municipalities. 


Tue Philadelphia subway in Market-street is now com- 
pleted, the official inspection of the last section, that between the 
City Hall and the Delaware River, having taken place on July 30th. 
The subway connects with the elevated line which runs west from 
the Schuylkill River crossing. The total length of subway and 
elevated road is about seven miles, 


On Saturday last the riveters at the Vulcan Works at 
Stettin decided to resume work, and thus staved off a lock-out in 
the shipbuilding industry which would have involved between 
50,000 and 60,000 men, and might have spread to the entire iron 
and steel trade. It was hardly to be feared that the strikers 
would hold out long, as their action was not supported by the 
unions, 


Ir is reported that three French naval officers have 
succeeded in constructing wireless telephony apparatus which 
they have brought to perfection. Since May and June last they 
have been experimenting between Paris and Dieppe, a distance of 
100 miles, and now they claim that singing or talking can be heard 
distinctly over that distance by means of their apparatus. Until 
recently their experiments had been conducted with the greatest 
secrecy. 


Ir is expected that the Liverpool Salvage Association 
will shortly attempt to right the sunken cruiser Gladiator, 
probably on Sunday next. The salvage men have for days past 
been engaged erecting two large tripods on the uppermost side of 
the wreck, and these will play an important part in getting the 
vessel on to an even keel. Air cylinders are being sunk alongside 
and fastened to the ship, and special additional pumping appliances 
are being made at Portsmouth Dockyard. 


Tue August report of the Steam Engine Makers’ 
Society, just issued, states that the unempioyed figures have not 
been so bad since 1894. There are out of employment this month 
367 fitters or erectors, 153 turners, 12 patternmakers, 4 millwrights, 
17 smiths, and 15 sea-going engineers—568 in all, and 179 on the 
sick fund, being an increase of 62in the number of unemployed, but 
a decrease of 39 in the number of sick. They have, in addition, 
670 on strike on the North-East Coast. There are also 318 
superannuated members. 


Ir is stated that the coalowners’ representatives on the 
Monmouthshire and South Wales Conciliation Board have decided 
not to make any application for a reduction in the wage rate, and, 
therefore, during the next three months the miners’ wages will 
remain at the maximum, namely, 60 per cent. above the standard 
of 1879. The average f.o.b. selling price, as declared to the 
Customs for the three months ending June, is still actually a little 
higher than it was nine months ago, when the wages were 
advanced to the maximum. 


L’Electricien announces that a telegraph system will 
shortly be completed in the French African colonies enabling com- 
munication to be established with the most distant posts. The 
Government of French West Africa is erecting a line connecting 
Timbuctoo with Zinder, thus putting the basins of the Niger and 
Tchad in communication with the coast. This Government, in 
conjunction with that of Algeria, has, it is stated, under con- 
sideration a line connecting North and Central Africa, which will, 
in effect, duplicate the submarine cable from Brest to Daken. 


Tue British airship completed a trial last Saturday 
afternoon without mishap. In descending, however, the bottom 
of the car touched the ground rather sooner than was anticipated, 
and rebounded into the air a few feet, but parties of Royal Engi- 
neers had her quickly under complete control, and towed her into 
the shed. Information was given later that the airship had sus- 
tained no injury by her sharp contact with the ground, and that 
a long trip was in contemplation. The airship was subjected to a 
long series of tests in a stiff breeze. Colonel Capper personally 
took charge of the trials, and about twenty miles were covered in 
a series of circular flights. The final trip was to Frimley and back, 
with and against the wind. The vessel, we understand, behaved 
splendidly, and every part tested was found to be in perfect 
order. 


Pians have been submitted for the construction, at 
Crownhill, Devonport, of a storage reservoir, with a capacity of 
20,000,000 gallons, at an estimated cost of £31,000. This is part 
of the scheme for carrying out which the Corporation have 
acquired powers to spend £80,000. The scheme also includes the 
piping of the leat from Dousland to Roborough, which has been 
completed, the construction of an additional filter bed at Crown- 
hill, and the blocking of certain parts of the leat. The plans and 
estimates for tae new reservoir have been adopted. It is hoped to 
commence the work in October, and complete it in two years, and 
as it is to be carried out by direct labour, it will provide work for 
the unemployed during the winter months. When the whole 
scheme is cornpleted, it is hoped that it will ensure an uninter- 
rupted water supply in winter and summer. 


Tae new Walney bridge, which will connect the town 
of Barrow with the Isle of Walney, was opened on the 30th ult. 
The structure consists of nine spans, eight of which are fixed, 
while the other is the opening to permit of the passage of vessels 
up or down channel. The width between the fixed spans varies 
from 82ft. 8in. to 117ft. 10in., while the opening span is 136ft., 
but the dolphins which are built upon each side to protect the 
bridge and floating traffic reduce tht width of passage to 120ft. 
The bridge is 1123ft. long and 50ft. wide, has a carriageway of 
31ft. 4in., on which two sets of tram lines are laid, with the live- 
wire standards running along the centre. The parapets are 
9ft. 4in. wide. The girders rest upon cylinders, which in turn 
rest upon piers sunk to a depth sufficient to withstand the great 
weight. The late Sir Benjamin Baker was responsible for the 
designs, and the contract was let to Sir William Arrol and Co. 


Onx of the subjects to be discussed at the annual meet- 
ing of the United Textile Factory Workers’ Association is, says 
the Journal of the Royal Society of Arts, the crowding and incom- 
plete fencing of machinery in cotton mills. In the majority of 
cotton mills there is room for a great deal of improvement in this 
direction which might be effected without serious increase of 
expense or loss of convenience. In many of the older mills the 
driving wheels attached to mule headstocks are insufficiently pro- 
tected, and even in newer mills the external pulleys of carding 
engines and of opening machines in blowing-rooms are either 
guarded inadequately or left altogether unprotected. In blowing- 
rooms, where the machinery revolves at very high speed, it is very 
necessary that all possible protection shall be provided. Under 
hhe stress of competition machinery is apt to be crowded in textile 
ts in other classes of factories, and this involves additional 
aazard. 
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Fig. 1—VIEW OF LINE AND DISCHARGING STATION Fig. 2—LOADING STATION LOOKING UP THE LINE 




















Fig. 3—-THE ROAD SCREEN Fig, 4—VIEW_OF LINE FROM DISCHARGING STATION 
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The Railway Agreement. 


THE “ Railway Agreement ”’ between two of our 
great companies may now be regarded in the light 
of an accomplished fact. It has been termed an 
amalgamation, but it is nothing of the kind. 
Various agreements are being talked about. Most 
certainly for the moment, probably for the future, 
the most important is that between the London and 
North-western and the Midland. Lord Stalbridge, 
the chairman of the first-named line, at a meeting 
of shareholders: held on Friday last, said : “ That its 
principles are, first, the elimination of all induce- 
ment to excessive competition, which, while expen- 
sive, produced no additional traffic; and, secondly, 
co-operation in the working of all competitive 
traffic in the manner most convenient to the public 
and most economical to both companies. These 
being the principles, the mode of application is the 
division of receipts from competitive traffic in certain 
proportions, based upon the actual carryings of the 
two companies over a given period in the past.” It 
must be kept in mind that there is an important 
difference between such an agreenient as this and 
pooling oramalgamation. It concerns receipts only, 
not expenditure. Itis very difficult to trace the con- 
nection between outlay and income on railways, and 
it is obvious that curious points for discussion may 
turn up... Thus, let it be supposed that one of the 
parties in the agreement permitted its plant and 
rolling stock generally to deteriorate. Traftic might 
concentrate on the better-kept roads. In proportion 
to the expenditure, therefore, one company would 
receive more than its proper share of the; receipts. 
There ought, however, to be no difficulty in guard- 
ing against contingencies of this kind. 

The advantages which will ensue from the friendly 
co-operation of two or more companies are so obvious 
that it is matter perhaps for wonder that they have 
not been secured long since. Nothing would be 
gained, however, by attempting to define with 
precision the reasons which have brought about a 
ruinous rivalry. It is more profitable by far to 
determine why such a drastic change in policy has 
now been instituted. The reason is not far to 
seek. Management has undoubtedly been extravagant, 
and the demands of labour and of Parliament have 
resulted in something like a crisis. With these 
questions and the price of fuel we deal in more 
detail in other columns. When labour be- 
comes expensive its quantity must be reduced. 
After all, the directors of a company are simply 
intermediaries between the general public and the 
men employed in the conduct of traffic and the 
maintenance of the road and the plant. The public 
will only pay certain sums to the companies; this 
has to be divided, and the larger the number of 
hands at work the less will be the sum allotted to 
each. If the men demand more, then the public 
say virtually, ‘“ We will do without some of you.” 
It is indisputable that one considerab’e result of the 
agreement will be a reduction in the number of 
hands employed. The circumstance may bedeplor- 
able, but neither Parliament nor anyone else can 
compel the directors of a company to find work for 
men whom they no longer want.- That the. public 
will be better served in the future we do not for a 
moment doubt. In such matters, for example,'as 
securing the correspondence of trains’ at junctions 





there is plenty of room for improvement. In goods 


position. In the words of Lord Stalbridge, the 
closer working arrangement between the two com- 
panies will enable merchandise traffic to be forwarded 
by the shortest and most direct route, and also 
small consignments, which have hitherto had to be 
loaded to some intermediate point for transhipment, 
to be amalgamated at the starting point with the other 
company’s traffic, thus securing a through load to 
destination, with quicker transit. The general 
reader may not appreciate the change; but the 
trader will not fail to recognise the advantages which 
he ought to secure. 

No change in the conduct of traffic can be quite 
satisfactory unless it includes a reform in the 
passenger train service. As it stands that is simply 
wasteful in the extreme. We have repeatedly 
called attention to the facts. There is not a loco- 
motive superintendent in the kingdom who does 
not endorse what we say. The dead weight of 
rolling stock has gone up, and is still going up out 
of all proportion to the legitimate demands of the 
public. The old passenger coach weighed 10 tons. 
Then weights were doubled, and we have now 
corridor coaches 72ft. long, weighing over 35 tons, 
and these monster vehicles often run with about a 
dozen passengers in each. If only the traffic managers 
and officials took care that their trains were even 
half filled an enormous economy might be secured. 
By far the worst offender is the first-class carriage. 
Examples in number may be cited. A first-class saloon 
is run from Euston to the Lake District with one pas- 
senger and a guard. East of England Coast trains 
may any day be seen made up of eighteen coaches, 
only first and third, no second class. The thirds 
are so full that in some compartments passengers 
stand. There are four first-class coaches and not 
twenty passengers in them. It is admitted on all 
hands that the first-class traffic is insignificant. 
If so, why provide for it on the most lavish 
scale? It is to be hoped in the interest of all con- 
cerned that traffic managers will now put their heads 
together, and re-arrange the composition of their 
trains and their dimensions with more regard for 
the actual requirements of the public. The first- 
class passenger may like to have a compartment to 
himself ; but sound policy shows that there are four 
corner seats in each compartment, and that these 
should each hold an occupant. The enormous loco- 
motives, and the tremendous coal bills which have 
recently become the rule, are rendered necessary 
simply by the augmented dead-weight of the rolling 
stock, not by a corresponding increase in the num- 
ber of persons: carried, or by the receipts. No 
doubt much of this waste and extravagance has been 
due in the past to senseless rivalry, and a futile idea 
that to secure passengers it is necessary to run 
trains about one-fourth full. A drastic reform has 
long been wanted in the conduct of traffic of all 
kinds. The agreement between two great railway 
companies supplies an opportunity for change. It 
remains to be seen whether there is_ sufficient 
capacity, courage, and energy available among the 
officers of the companies to seize it. We feel certain 
that there is. 


The German Steel Syndicate. 


THE publication has just taken place of the 
annual report of the German Steel Syndicate, and 
it may be worth while, as on former occasions, to 
draw attention to a few features contained in this 
document of international importance, and con- 
sequently of interest to the British iron and steel 
trades. This is especially desirable, as the report is 
the first issued since the renewal of the combina- 
tion in April, 1907, for a period of five years ending 
with June, 1912, provided that no action should be 
taken to dissolve it before the expiration of this 
term. It is necessary in the first place to recall the 
fact, which was pointed out in these columns on the 
prolongation of the Syndicate, that a remarkable 
change came into operation under the new régime. 
For instance, the aggregate allotted tonnage of. the 
constituent works expressed in ingots was increased 
from 11,178,000 tons in round figures in the last 
year of the old Syndicate to 11,870,000 tons in the 
initial year of. the new organisation. A -more 
significant change was, however, represented by the 
displacement of the tonnage allotments of the 
individual constituents in-the direction of the pro- 
duction of more highly finished articles than in 
preceding years. Thus, the total tonnages in the A 
group of products, which comprise the three classes 
indicated by semi-finished steel, railway material, 
and shapes, were reduced from 6,327,000 tons to 
6,054,000 tons under the fresh arrangement, the 
diminution mainly affecting blooms, billets; &c. 
On the other hand, the allotments in the B group, 
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castings, wire rods, and other manufactures, were 
advanced from 4,851,000 tons to 5,817,000 tons 
under the new combination, or an augmentation of 
966,000 tons. These transfers were prompted by the 
development of certain of the constituent works in 
the manufacture of various products not previously 
made by them, and the progress in this respect has 
been continued down to the present time. 

A large amount of the information contained in 
the report, which is the fourth since the establish- 
ment of the original Syndicate in 1904, has already 
been detailed in the official statements published 
every month, and it will, therefore, be unnecessary 
to refer to these particular matters. The docu- 
ment, which relates to the financial year ended 
with March, 1908, is of special interest from the 
circumstance that it covers a period during which 
a term of declining prosperity manifested itself, 
whereas the industrial tendency in the three pre- 
ceding years was on a rising scale of economic 
activity. As the Steel Syndicate merely controls 
both the production and sale of A products, it is 
only possible to deal with them on the present 
occasion, the B group being disposed of by the 
constituents of the combination in their individual 
capacity to the extent of their allotments. The 
report shows that the aggregate turnover -in A pro- 
ducts in the past financial year amounted to 
5,426,000 tons as compared with 5,756,000 tons in 
the previous twelve months. These figures repre- 
sent a reduction of 330,000 tons, which is arrived 
at by deducting an increase of 335,000 tons in the 
volume of business transacted in railway material 
from a combined decline of 665,000 tons in the 
turnover in semi-finished steel and in shares. 
Although a diminution might have been expected in 
a falling market, the fact that the decrease is so 
large scarcely supports the very optimistic tone of 
the monthly statements published by the Syndicate 
in the past year. Of course, in considering the 
figures regard has to be had to the point that a less 
tonnage of semi-finished steel was available for dis- 
posal in consequence of the transfer from the one 
group of products to the other, whilst at the same 
time certain makers began to work up material 
which they formerly sold through the Syndicate. 
The reduction has also to be considered in the 
light of the progress made in the preceding years. 
Thus in the year 1905-06 the Syndicate’s turnover 
exhibited an increase of 890,000 tons over the 
previous or first year of the activity of the combi- 
nation, and a further augmentation of 284,000 tons 
took place in 1906-07. The considerable advance 
in these two years naturally mitigates the import- 
ance of the set back in a declining period of inter- 
national prosperity. 

The question of international competition, of 
course, affects British iron and steel producers, and 
it is therefore of interest to hear what the report 
has to say on this matter. We are told that the 
underselling of semi-finished steel by Belgian and 
French works caused consumers to observe a wait- 
ing attitude in the final quarter of 1907. Not only 
so, but no inclination to enter into long term con- 
tracts was shown, and thesmall quantities demanded 
were keenly contested by American, English, Belgian, 
and French works, and even by Russian and Spanish 
producers. This statement is astonishing in view 
of the circumstance that the Germans were the first 
to resume the cutting of prices in markets beyond 
their domestic sphere. The entrance of Russian and 
Spanish makers appears new as regards partly 
manufactured steel, but what is to be understood 
by British rivalry in this material? Our 
exports are comparatively insignificant, although 
they could be expanded if it were thought 
advisable to do so. If the reference is to 
British competition with the German article in the 
United Kingdom, our steel makers very naturally 
endeavour to retain their position in the home 
market. The rail trade is, perhaps, of more interest 
to our readers, but the Syndicate has very little to 
say on the subject from the international. stand- 
point. It appears that prices which had for some 
time past proved to be satisfactory have now been 
ruined by the competition of Russian rolling mills. 
This assertion indicates that the efforts made to 
include the Russian rail makers in the International 
Rail Convention, which has hitherto practically 
ruled the markets of the world, have failed to 
accomplish their object. A word in conclusion 
may be mentioned with regard to shapes, in which 
branch the Syndicate states that it had to reckon 
with severe English competition in Great Britain, 
owing to the depression in the shipbuildingindustry. 
The Germans may depend upon it that they will 
always have to meet with keen rivalry when they 
seek to swamp our home market. At the same 
time they should be thankful for having had a 





prosperous year, and, in fact, one far superior to that 
of the United States Steel Corporation. 


Railway Coal Bills and Wages. 


THE first half of the present year has been a 
very unfavourable period for the principal railways 
throughout the United Kingdom, .as they have 
experienced a decline in profits and a reduction in 
the dividends distributable among the shareholders. 
Almost without exception the railways complain of 
a shrinkage, both in the passenger and goods traffic, 
as compared with the corresponding half in 1907, 
and the gross receipts of twelve of the leading 
railways actually show a diminution for the first 
time since the equivalent term in 1901. The losses 
on suburban traffic, owing to the competition of 
electric tramways and motor omnibuses, have con- 
tinued; and although increases have taken place in 
the longer distance traffic on some of the railways, 
decreases have occurred in connection with the 
working of other lines. The depression in trade, 
which is once more strikingly illustrated in the 
Board of Trade returns by the considerable retro- 
gression both in the import and export trade of the 
country in the first seven months of the current 
year, is naturally responsible for the transport of a 
smaller quantity of merchandise, and for a portion 
of the curtailment of the passenger business on 
certain of the railways. But the working results 
in general would have been less unsatisfactory if 
two important factors had not manifested them- 
selves in the sense of the higher cost of locomotive 
power and the growth of the labour bill. Indeed, 
it is probable that the extra cost of coal, and 
increased outlay on wages, have in several instances 
been solely responsible for the decline in the rates 
of dividend. The London and South-Western 
Railway is a case in point, as these two items alone 
have absorbed more money in the half year than 
would have sufficed to have maintained the dividend 
on the previous level. As far as additional expen- 
diture on coal is concerned, it appears that the 
Great Central Railway has had to incur an outlay 
of £51,000 in excess of that paid for coal in the 
corresponding period of 1907, whilst the Great 
Western records the sum of £100,000 as the 
increased cost of locomotive power and carriage 
repairs, which are placed together. The coal bill 
of the Great Eastern Railway has advanced by 
£47,000, that of the London and South-Western 
by £38,000, the Great Northern by £33,000, the 
South-Eastern and Chatham Railways by £32,000, 
and the London, Brighton and South Coast Railway 
by £16,000, as contrasted with the equivalent half 
in 1907. 

The half-yearly reports of the companies or the 
speeches delivered by the chairmen at the meetings 
of the shareholders all refer to the disastrous effects 
produced by the higher cost of fuel and of wages. 
A typical instance of the advance in coal prices is 
afforded by the London and South-Western Rail- 
way Company, which was compelled to pay an 
increase of 1s. 9d. per ton for deliveries between 
July and December, 1907, and a further advance of 
ls. per ton for supplies during the first three months 
of the present year. A decline of 2s. per ton took 
place between April and June, and as a further 
reduction of 6d. has occurred since the latter month 
for contracts expiring at the end of this year, the 
position of affairs has nearly been restored to that 
which prevailed in the first half of 1907. The fall 
in the prices of coal is naturally causing some of 
the companies, notably the Midland Railway, to 
continue to purchase in the open market in the 
expectation that quotations will become still lower 
in the near future. However this may be, the rail- 
ways in general have the satisfaction of knowing 
that the cost of locomotive power will be consider- 
ably less in the current half-year than in that which 
terminated with the month of June. 

The advance in the wages of railway workers in 
a period of declining prosperity in the trades of the 
country would appear strange were it not for the 
circumstance that, under the influence of the Board 
of Trade, the railways have continued to reduce the 
hours of labour, and thus improved the social posi- 
tion of the men. There is, however, a limit 
beyond which concessions cannot be made, even in 
the interests of railway servants, if the shareholders 
are to retain the possibility of securing a moderate 
return on their investments in the future. How far 
the railway workers have benefited inrecent years was 
effectively demonstrated in the course of a memorial 
which was presented to the President of the Board 
of Trade a short time ago by an influential deputa- 
tion representing the Shareholders’ Associations of 
England and Scotland. Taking as the basis the 
Board of Trade railway returns for 1906, it was 





shown in the memorial that whilst the wages paid 
by fifteen leading companies had increased by 32} 
per cent. in a period of ten years, the net earnings 
of the companies owning the whole of the railways 
in the United Kingdom had only advanced by 11 per 
cent. in the same decade. These figures clearly 
indicate that the railway workers have participated 
to a far larger extent than the shareholders in the 
augmentation in the earning capacity of the rail- 
ways. Yet the companies are confronted with the 
prospect of demands for increases in wages, or the 
equivalent in the form of a reduction in the number 
of hours worked, seeing that the introduction of 
shorter hours means the employment of additional 
men if the same amount of work has to be 
accomplished. The conciliation boards have 
been formed, but, according to the Chairman 
of the Great Eastern Railway, it has been 
stipulated that they should not meet in 
August or September, leaving questions for con- 
sideration in the following month. This obserya- 
tion applies in all probability solely to the com- 
pany, as all the railways have been invited by the 
men to convene meetings of the boards. In this 
connexion the chairman of the South-Eastern 
Railway recently stated that if the company was 
driven to an arbitrator to decide whether the Hours 
of labour were too long or too short or whether it 
was paying sufficient wages, he thought the arbi- 
trator would have to consider first that it was 
paying the full market value at the present time 
for labour in every department, and that it had to 
consider the question rather in the interests of the 
shareholders than in those of the working classes. 
These points will, of course, have to be settled by 
the arbitrator in the event of arbitration being 
resorted to, failing any agreement between the two 
parties forming the boards. Without attempting 
to predict what may happen, there is no doubt 
that the future presents delicate questions which 
it would be unwise to attempt to solve. The com- 
panies will in the contingency of arbitration loyally 
adhere to the awards; but it remains to be seen 
what the railway workers will do in case the 
decisions are against them, and for this reason the 
prospect in view is not of a reassuring character. 


The Prolongation of Patents. 


IN a recent case in which the prolongation of a 
patent was sought, Mr. Justice Parker laid down a 
number of rules which are of great interest on the 
question of prolongation of letters patent. In 
accordance with the Act now in force, a patentee 
has but fourteen years in which to exercise his 
monopoly, unless there are special reasons why the 
term should be prolonged. Formerly he had to 
make a petition to the Privy Council; now the 
High Court has jurisdiction in the matter. In 
considering whether the patentee should have exten- 
sion of time, the Court “shall have regard to the 
nature and merits o/ the invention in relation to the 
public, to the profits made by the patentee as such, 
and to all the circumstances of the case.’ In the 
case under notice, letters patent were granted on 
October 23rd, 1894, to Mr. James Johnson for an 
invention of a method of extracting moisture 
from air for blast furnaces and converters. An 
assignee of the patent now applied for an extension. 
In the course of an elaborate judgment, as a 
result of which he refused to grant an extension, 
Mr. Justice Parker laid down certain principles of 
great importance. He said that in order to decide 
whether an extension should be granted, the Court 
must consider the nature and importance to the 
public of the disclosure made in the specification, 
and for that purpose questions of novelty and sub- 
ject matter are necessarily material; and it is the 
duty of the petitioner for an extension of term to 
bring to the notice of the Court all that may in any 
way affect the judgment of the Court in these 
matters. But if, after hearing the evidence of the 
petitioner’s witnesses, there is in the opinion of 
the Court a primd facie case for upholding the 
validity of the patent in respect of novelty and 
subject matter, the Court need not, as a general 
rule, investigate the matter further, it being always 
open to an objector to challenge the validity of the 
patent in proceedings more appropriate for that 
purpose. For the purpose of considering whether 
a patentee has been adequately remunerated, profits 
on his corresponding foreign patents as well as on 
his English patents, must be taken into account, 
and some allowance ought also to be made for 
profits which will in all probability be received in 
respect of both before their expiration. It is 
incumbent on a patentee who petitions for an 
extension of his patent to prove that he has done 
all that a patentee could do to launch his invention 
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on the British market. He ought also to state all 
facts which are within his knowledge, and which it 
ig obviously material that the Court should know. 
This clear statement of the law by the Judge whose 

. duty it will be to consider every application of this 
kind ought to prove serviceable to inventors who 
require an extension of time. 


The Iron Trade Revival, 


THERE seems reason to believe that the long 
period of trade depression in the Midland and 
Staffordshire iron trade is approaching its end. 
The news is welcome, and will be received with 
satisfaction over a wide area. ‘Tired of the 
reiterated demands by consumers for lower and yet 
lower prices, the makers of pig iron have at last 
made a stand and, determined to adopt attacking 
instead of defensive tactics. They have declared an 
advance in prices, and a reference to our Midland 
letter this week shows that this course has engen- 
dered alarm on the part of buyers, who have 
re-entered the market and are now offering more 
contracts than makers will accept. The change in 
the Midland iron situation has come as a surprise, 
for it was entirely unforeseen. Prices have 
suddenly advanced 1s. 6d. to 2s. per ton, and on 
some brands as much as 2s. 6d. in the space of a 
fortnight. _ The ironmasters appear to have been 
able to bring the market once more round to their 
own side, and to convince consumersof their earnest- 
ness by preparing to damp down or blow out 
furnaces rather than allow selling prices to fall still 
lower. In this respect they have followed the 
example of the pig iron makers in the West of 
Scotland, and with more success. At any rate, the 
turn in the tide which has been waited for so 
patiently is now believed to have come, and busi- 
ness is reported to be more healthy than at any 
time for six months past. How far the Midland 
revival has been ministered to by the appreciation of 
Cleveland warrant iron prices it is difficult to say, 
but it is quite probable that the earlier event has 
had something to do with what is now going on in 
the Midlands. The news of recent purchases 
by America of Cleveland three months warrant iron, 
at first received with incredulity, is now confirmed, 
though it is said that buyers are not dealing with a 
view to taking absolute delivery of the iron, but that 
their intentions are to protect themselves against a 
possible sudden and sharp advance in prices across 
the Atlantic. The full value and effect of the 
American purchases cannot yet be very well esti- 
mated. 
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The Evolution of Forces. By Dr. Gustave Le Bon, Membre 
de L’Académie Royal de Belgique, London: Kegan Paul, 
Trench, Triibner and Co. 1908. 

CONCLUDING NOTICE,” 

HavinG dealt with the more important general concepts 
involved in Dr. Le Bon's book, we now proceed to consider 
some of his investigations, discoveries, and facts, and the 
deductions which he has drawn from them. There is 
this difference between him and Dr. Stallo—that while 
the latter simply demolished, the former only demolishes 
to rebuild. The structures which he rears all depend on 
a proposition, the falsity of which—if, indeed, it be false— 
itis quite impossible to prove; while it must be admitted 
that it is, on the whole, not beyond the range of human 
thought, nor opposed to the phenomena which we see 
daily. ‘The root idea is that the energy of matter varies 
as the mass and the square of its velocity. Mass is com- 
posed of matter, in the form of minute particles rotating 
at enormous velocities, and restrained from flying inte 
space by attraction. But nevertheless some particles 
escape, and the motion of these upsetting equilibrium repre- 
sent the forces of Nature. His experiments have all been 
directed to find proof of thistheory. One of the most striking 
features of his work is the unexpected results which he 
has obtained from the most simple apparatus; results 
which are directly contrary, in various cases, to those 
laid down in ordinary text-books. Take, for example, 
the well-known goldleaf electroscope. A pith ball gilded 
is at the top of a brass rod, which descends through a 
cork into a glass bottle. To the lower end of the wire 
are attached two slips of goldleaf. Rub a stick of sealing- 
wax with a silk handkerchief and present it to the pith 
ball; the leaves fly apart; take the rod away, and they 
fall together again. But this, says Dr. Le Bon, is by no 
means all; keep the leaves electrified for a few minutes 
and they will remain apart after the rod is taken away, 
and the pith ball changes its sign. Use a disc or a pointed 
rod instead of a pith ball, and the phenomena are again 
quite different. Who would have expected this from the 
friend of our youth, the goldleaf electroscope ? 

_ Some of the newer experiments are very pretty and 

interesting. He is speaking of induction, or, to use his 

own word, influence, and showing that a very small 
quantity of electricity, applied as in the electrophorus, 

Will give off an endless supply of electricity. A metal 

point stands, earthed, on a table. Above it is a metal 

ball kept charged with positive electricity. A small strip 
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of aluminium foil, shaped like a projectile, is placed in the 
air between the ball and the point on the table. The 
aluminium strip has its pointed end turned toward the 
electrified ball. It will remain suspended in space with- 
out any visible support. “ After a few trials a position is 
easily found in which the strip of metal remains wholly 
and indefinitely motionless in space. In spite of its 
slight consistence, it remains fixed and rigid as if held by 
springs, and its point throws out little sparks visible in 
the dark. Its various parts take charges, negative at the 
top, positive at the base.” 

Dr. Le Bon proceeds to consider why the strip of 
metal hangs suspended in space. “It only remains 
motionless,” he says, “ because it is the seat of a constant 
emission of particles. The emission is made 
plain by the little sparks easily seen in the dark which 
issue from the point of the metal. In the experiment 
thus arranged the electricity produced can only issue 
from the element composing the strip of aluminium. 
How can we explain the fact that from an isolated frag- 
ment of metal we can extract an apparently infinite 
quantity of electricity ?”’ The answer is that the metal 
arrow in the experiment is in every way comparable to a 
fragment of radium. The only difference is that, instead 
of dissociating itself spontaneously like the radium, the 
fragment of aluminium is only dematerialised under 
the influence of electric action. Few people believe 
that it is possible to get electricity by friction from a metal 
plate. Dr. Le Bon shows that itis extremely easy. Take a 
small rectangular plate of any metal but copper, secure 
it to an ebonite handle, so that we have something 
resembling a little spade. If, now, holding the ebonite in 
one hand, we slightly rub the metal with a cat skin, it will 
be seen on bringing it to an electroscope that it is charged 
with electricity to a potential of 1000 to 1500 volts. This 
is curious enough, but it is not all. The experiment will 
only succeed if the air is very dry. “If to dry the metal 
it is heated to about 100 deg. Cent., or a little more, it 
can no longer after cooling be electrified by friction 
otherwise than very slightly. It then regains the pro- 
perty of being electrified at a high potential only after a 
certain lapse of time which varies with the metal.” 

Dr. Le Bon attacks the problems of magnetism. He 
is interesting and suggestive, but he admits that no satis- 
factory explanation of the magnetic lines of force has yet 
being framed. In a general way he answersthe question, 
“ How can a magnet indefinitely replace the lines of force 
it loses by magnetising another body ?” by saying, ‘“‘ We 
can only explain the apparently infinite production by 
recurring to my theory of the dissociation of matter, and 
of the liberation in immense quantities of the intra-atomic 
energy it contains. A loadstone can generate an almost 
unlimited number of lines of force, exactly as a fragment 
of radium can generate an almost unlimited quantity of 
heat and of certain radiations. These radiations again 
are capable of being seized upon by neighbouring bodies 
and of giving them the properties of radium itself.” But 
he goes on, “ I shall not dwell on the preceding inter- 
pretation, because it is impossible to verify its validity by 
experiment.” 

In dealing with the theory of the dynamo, Dr. Le Bon 
is brief and unsatisfactory. He will not hold the exist- 
ing theory. He cannot see how the energy developed by 
a steam engine can be transmuted into that other form of 
energy known as electricity. “The displacement of the 
conducting body in the magnetic field seems solely to put it 
in the condition necessary for absorbing the lines of force, 
and giving them the form of an electric current; a 
determinate quantity of movement, and consequently of 
work, is then required to generate a certain quantity of 
electricity ; but we are in no way justified in deducing 
from this the transformation into electricity of the 
simple movement of the body.” The “body” in this 
case is the copper wire which cuts the magnetic field. 
No attempt whatever is made toexplain the resistance 
which the body experiences in being moved through the 
magnetic field. 

The fourth chapter of the volume deals at length with 
electric waves. It is full of curious information concern- 
ing puzzling phenomena, which it is impossible to do 
much more than mention. Some of them deal with 
matters of much importance. Extending his investiga- 
tions into the operations of the Branly filings tube as 
used in some form in wireless telegraphy, he has 
arrived at remarkable results. M. Branly built up a 
column 16in. or 20in. high of polished dises of bismuth, 
aluminium, «&c., the size of a five-frane piece, or it may be 
built up of bicycle balls in a test tube. The resistance of 
the column to the passage of a current is very great. If 
we make a small electric spark near it, its resistance drops 
to almost nothing. Tap the upper part of the column 
and the resistance reappears. ‘“ With a column of alter- 
nate discs of lead and aluminium a few taps will raise the 
resistance to 30,000 ohms, and very small electric waves 
sent from a distance will reduce it to four ohms.” But 
this is not all. Copper is an exception. Its conductivity 
in a column of discs is invariable, and strange to say, if 
a column is built up of copper and aluminium discs the 
latter seem so to modify the former that the conductivity 
remains unaffected either by current or shock. 

The most noteworthy statement in the book is the 
following, which we commit to the careful consideration 
of our readers:—‘ The problem of sending a parcel of 
parallel Hertzian waves to a distance possesses more 
than a theoretical interest. It is allowable to say that 








its solution would change the course of our civilisation 
by rendering war impossible. The first physicist who 
realises this discovery will be able to avail himself of the 
presence of an enemy’s ironclads gathered together in 
a harbour to blow them up in a few minutes from a dis- 
tance of several kilometres simply by directing on them 
a stream of electric radiations. On reaching the metal wires 
with which these vessels are now honeycombed this will 
excite an atmosphere of sparks, which will at once 
explode the shells and torpedoes stored in their holds.” 
May we not ask ourselves whether or not a connection 





exists between the use of wireless telegraphy in warships 








and the disastrous explosions which have recently 
occurred, as, for example, that on board the Couronne a 
few days ago. It is easy to put the blame on to powder ; 
but it is matter of common knowledge that this explana- 
tion is not universally accepted by experts. 

Chapter V. concerns the transparency of matter to 
electric waves. Do the Hertzian waves pass through 
mountains or over them? Can they be shut out or shut in ? 
To recount his experiments in detail is out of the ques- 
tion. It is enough to say that they go to show that 
matter is not penetrated under certain conditions, and 
that it is a mistake to imagine that they move only in 
right lines. They behave much like light. He con- 
structed a small chamber of cement concrete, and 
fitted this with a steel plate door which could be 
secured on its seat by bolts and nuts. Inside the 
chamber was a bell; when the door was open the bell 
rang under the influence of Hertzian rays, when the 
door was put on and screwed down tight the bell would 
not ring. It was only necessary, however, to slack the 
nuts to get the bell to ring. That is to say, the rays 
would not pass through concrete, but they found their 
way through chinks so small that the eye could not 
detect them. He sums up his conclusions in the follow- 
ing words:—“ (1) The transparency of non-metallic 
bodies to Hertzian waves depends on their nature, and 
varies considerably from one body to another; (2) this 
transparency is always much greater than that of these 
same bodies to light; (3) absorption increases in pro- 
portion as the thickness of the body in question increases ; 
(4) humidity greatly increases absorption: (5) when the 
electric waves meet great obstacles, such as hills, these 
obstacles are passed round and not transpierced.” 

The researches which our author has carried out have 
convinced him that much recently advanced and accepted 
by physicists is quite untenable. The fundamental basis 
of his views is that the dissociation of matter is respon- 
sible for all the “forces of nature;” but although this 
dissociation can produce heat, light, electricity, &c., yet 
it does not follow that dissociated matter is itself heat, 
light, or electricity. ‘The conception of electrons, a near 
relative to the old phlogiston, is, as has been well shown 
by Professor de Heen, one of the most unfortunate ideas 
recently formulated.” 

The chapter on the problems of heat and light should 
possess a special interest for the engineer. Hitherto it 
has been perfectly understood that no one knows what 
heat is. To Tyndal we are indebted for the well con- 
structed theory that heat is a mode of motion. But pre- 
cisely the same idea was advanced by Sir Humphry Davy 
a century ago. Our author does not pretend to advance 
a satisfactory explanation of the nature of heat. The 
old notion was that “ caloric” was a special fluid. That 
view has been nominally abandoned; but everyone 
since the time of Carnot continues to speak of it, and 
write about it, and make calculations concerning it, as 
though it really is a fluid. ‘“ We are not certain, more- 
over, that this fluid does not exist. Electrons are begin- 
ning to be made to play a great part in calorific pheno- 
mena. After having brought us back the old electric fluid 
they are perhaps going to revive the caloric fluid. For 
the moment our ignorance is complete.” 

The chapter on phosphorescence may be said to 
contain all that is known on the subject. The experi- 
ments made by the author are remarkable. The most 
practical outcome is the announcement that the true 
Brazilian diamond can always be told from the Cape 
stone by the fact that the former phosphoresces in the 
dark and the latter will not. The test never fails. The 
diamonds are placed on a table in a dark room, an 
assistant illumines them by burning a bit of magnesium 
tape; then the observer returns to the dark room, and 
will find the Brazilian diamonds phosphorescent, but no 
other stones are. There is such a thing as invisible 
phosphorescence, and he mentions a very pretty experi- 
ment in which a statuette ina dark room is made to 
glow by turning on it certain dark rays of the spectrum. 
Dr. Le Bon does not seem to know that several years 
ago a Mr. Harrison utilised this principle, and actually 
used it for theatrical purposes. Thus a knight in full 
armour was suddenly made to appear as a luminous being 
on a dark stage. His armour was made of uranium glass, 
which became luminous under the action of the invisible 
rays of the spectrum. 

Nothing more marvellous in photography has been 
recorded than the experiments recorded in this book. 
Photographs can be taken in a dark room from a body shut 
up in a black box. A lighted candle shut up in a black box 
will photograph its image on a plate in a dark room, and 
that in one-thirtieth of asecond. ‘‘ Down to the absolute 
zero of temperature all bodies incessantly radiate, as has 
been seen, waves of light invisible to our eyes, but pro- 
bably perceptible by the animals called nocturnal and 
able to see their way in the dark.” 

Here we must stop with regret. Much more would 
have to be said in order that our readers should be able 
to form an adequate notion of the contents of this 
remarkable book. It matters nothing that it may be 
held that in certain cases Dr. Le Bon has failed to make 
his views clear, or produce convincing proof that his 
theories are true. It is, at all events, certain that the last 
few years have seen a general uprooting of old theories. 
New ones have been freely advanced. A great difference 
between the work of other writers and that of Dr. Le 
Bon is that he never advances a theory or gives an 
explanation without telling his readers something of the 
experiments which have led to their formation. This is 
obviously in all ways commendable. But it renders it 
very difficult for a reviewer to deal with such a volume as 
that before us within the space which can be alloted to 
him. ‘ 


SHORT NOTICES. 


Practical Shipbuilding. By A. Campbell 
M.I.N.A. Second edition. (Two volumes.) London: 
Longmans, Green and Co., 39, Paternoster-row. Price 30s. 
each volume.—This is an excellent book on the subject of 
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shipbuilding, and is a treatise on the structural design and 
building of modern steel vessels. It describes the work of 
construction from the making of the raw material to the 
equipped vessel, including subsequent upkeep and repairs. 
The first volume contains all the letterpress and no illustra- 
tions. In this, the second edition, a few alterations have 
been made in a number of minor details, processes, and 
appliances, and the text has been amended and amplified 
where it has been considered advisable. The illustrations in 
the second volume are excellent. They are clear working 
drawings of good size, and are dimensioned. Two new plates 
have been added, representing different structural designs for 
two large single-deck vessels, and some of the others have 
been slightly modified. A carefully-arranged index further 
enhances the value of the work. The book is thoroughly 
practical, and will appeal to all interested in practical ship- 
building and those studying the subject. 

Summary of Progress of the Geological Survey of Great 
Britain for 1907. London: E. Stanford, 12, 13, and 14, 
Long-acre. Price 1s.—This volume gives accounts of the 
work of the Geological Survey for the past year. In England 
and Wales work has been carried on at the Lizard, and also in 
North Cornwall and the borders of Devon near Tavistock. 
Also in the Pembrokeshire coalfield, the northern part of the 
Derbyshire coalfield, and the bordering areas near Mansfield 
and Ollerton. In Scotland the re-survey of the Midland 
coalfield has been continued, and much work has been done 
in the Northern Highlands ard Caithness, in the area between 
Glencoe and Ben Nevis, and in the islands of Mull and 
Colonsay. There are special contributions dealing with 
certain igneous rocks known as Mugearites, with the marine 
beds near the base of the carboniferous Red Barren Measures 
of Scotland, the eastern extension of the Nottinghamshire 
and Yorkshire coalfields, and with the cuttings on the Great 
Western Railway branches in course of construction in Oxford- 
shire and Somerset. 

Wynne-Robert’s Pocket Hydraulic Calculator for Circular 
Pipes. London: The St. Bride’s Press, Limited, St. Bride’s 
House, 24, Bride-lane,E.C. Price 5s. net.—This instrument 
is a circular calculator, nicely arranged in the cover of a 
pocket-book of convenient size. It is applicable for circular 
pipes ranging from 3in. to 40in, in diameter, with gradients 
of from 1 in 1 to 1 in 10,000. The design of the calculator is 
based upon Kutter’s formule, and the coefficient for skin 
friction is taken as 0 013, a figure which the author claims 
gives the most reliable results under working conditions. 
Full working instructions are given, together with numerous 
examples, and there are several pages of squared paper on 
which notes can be made. There is one table given which 
shows the proportional values of velocity and discharge for 
circular sewers at various depths. This little calculator is 
extremely neat, and will, we have no doubt, be found very 
useful by those who have such calculations to make. 

The Diseases of Workmen. By T. Luson, M.D., and R. 
Hyie, M.R.C.S. With an introduction by His Honour 
Judge Ruegg, K.C. London : Butterworth and Co., 11 and 12, 
Bell-yard, Temple Bar. Price 4s. net.—There are, no doubt, 
persons interested in the action and application of the Work- 
men’s Compensation Act of 1906 who feel the need of a 
handy book of reference dealing particularly with certain 
industrial diseases contracted by workmen in the course of 
their employment, who have been certified by the certifying 
surgeon as (1) disabled from earning full wages, (2) suspended 
from usual employment, (3) dead from such diseases, when 
the cases became eligible for compensation under certain 
modifications set forth in the Act. What these diseases are 
can be seen in Schedule 3 of the Act. This little book briefly 
describes these various diseases in popular language—or where 
medical terms are used they are generally explained—and the 


text does not touch upon aspects of the diseases apart from: 


their relation to the Act. 

Weights of Lengths of Rolled Steel Sections, Computed 
by the Constructional Department of Dorman, Long and Cc., 
Limited. Middlesbrough: Wm. Appleyard and Sons, 
Limited. Price 8s. 6d. net.—Engineers will find thisa most use- 
ful book, and a labour-saver. It containsover 30,000 references, 
showing at a glance the calculated weight of any given length 
of various rolled steel sections, rising by inches from lin. to 
80ft. llin. The contents include joists, angles (shipbuilding), 
angles (engineering), channels, flats, and bulb iron; besides 
a sheet of conversion tables which is inserted in the book. 
The calculations have been made on the basis that a piece of 
steel one foot long and one square inch in sectional area 
weighs 3.41b. For convenience of reference the results 
are given to the nearest pound. The tables are well 
arranged, and the different divisions of the book can be 
readily found. 

The Official Mining Directory of Mexico. By John R. 
Southworth, F.R.G.S., and Percy G. Holms. Liverpool : 
Blake and Mackenzie, Limited, School-lane. Price £1 1s.— 
This book is issued under the authorisation of the Mexican 
Government. It contains alphabetically-listed descriptions 
of over 1500 mining companies operating over 7000 mining 
properties in Mexico, and only such companies that employ 
over twenty men and use power other than animal power 
are included. A large amount of information is given of the 
firms and their management, production of ore, geological 
formation, and other data. Tables of-utility to mining men, 
shippers and investors, and a Spanish-English glossary of 
mining terms, are other features of the book. It is nicely 
printed and well illustrated, and will be of value and interest 
to those in any way connected with the mining industry of 
Mexico. 

The Trees of Commerce. By W. Stevenson. London: 
William Rider and Son, Limited. Price 3s. 6d. net.—The 
new edition of this book has been revised, and its value has 
been increased by the insertion of some notes upon the higher 
branches of hardwood, which are in large measure outside the 
general timber trade, and in the hands of specialists.. Most 
of the older matter given in this book originally appeared in 
the Timber Trades Journal, and gives an account of the trees 
which yield the staple of the trade in home-grown and 
imported timber. To a great extent the work is a 
compilation and condensation of the information contained 
in the scattered literature on the subject. In every case the 
botanical name of the tree that produces the wood under 
consideration has been given, also in a number of cases the 
French, German, and other foreign names of thé various 
trees have been included. 

The Encyclopedia of Practical Engineering and Allied 
Trades. Vol. VII. Edited by Joseph G. Horner, 
A.M.I, Mech, E. London; Virtue and Co., 7, City-garden- 





row, City-road. Price 7s. 6d. net per vol.—The seventh volume 
of this series deals in the same concise manner as its pre- 
decessors with the many branches of engineering which the 
series is intended to cover. These books treat mechanical, 
electrical, mining, and in fact every branch of practical 
engineering, and should prove useful to students and others 
desirous of gaining an all-round knowledge, as well as to the 
specialist. Numerous illustrations are given in the present 
volume, and the text maintains its usual character, which is 
specially framed for those engaged in the shops more than 
for any other class. 


Coast Erosion and Foreshore Protection, By John S. 
Owens, M.D., Assoc. M. Inst. C.E., and Gerald O. Case. 
London: The St. Bride’s Press, St. Bride’s House, 24, Bride- 
lane, E.C. Price 7s. 6d. net.—This book deals at some length 
with foreshore protection, and many systems and plans 
adopted to check the action of the sea are illustrated and 
described. The authors state in the preface that it is their 
intention to present in a popular rather than a scientific 
manner an account of the forces and agencies acting on the 
coast which tend to cause erosion, together with a short 
account of the principles of foreshore protection, illustrated 
by descriptions of various methods of defence actually 
carried out. This statement generally gives the scope of the 
boo 


Industrial Electrical Measuring Instruments. By Kenelm 
Edgcumbe, Assoc. M. Inst. C.E., M.I.E.E. London: 
Archibald Constable and Co., Limited, 10, Orange-street, 
Leicester-square, W.C, Price 8s, net.—This book deals solely 
with electrical measuring instruments, and is treated from a 
practical engineer’s point of view. Mathematics, at least the 
more advanced, are almost entirelyabsent. As so many books 
have already been written on supply meters, this type of measur- 
ing instruments has been excluded. The descriptions and views 
of the various instruments dealt with are good, and wherever 
possible diagrams and curves have been given in preference to 
formule. Engineers will find this a useful book, for much 
information has been condensed into a small space. 


The Mechanical Engineer’s Reference Book. By Henry 
Harrison Suplee, B.Sc., M.E. London: Chas. Griffin and 
Co., Limited. Price 18s. net.—The third edition of this book 
has been revised and nearly 100 pages of new matter have 
been added. The mathematical tables have been extended, 
and there is now some useful matter on ball bearings, 
machine elements, fuel tests, steam turbines, and electrical 
installations. Many of the tables are given in both British 
and metric units. Among these tables may be mentioned the 
metric steam tables which render it convenient for steam 
computations to be made in the metric system. The index 
has been re-arranged and extended, and it is now considerably 
more detailed than in previous editions. 


The British Trade Book. By John Holt Schooling. 
(Third Issue.) London: John Murray, Albemarle-street, W. 
Price 10s. 6d. net.—This book is concerned solely with thecourse 
of trade, aud with the investigation of trade tendencies over 
a long period, and not merely with the quoting of statistics 
for single years. Annual revision is thus unnecessary, and 
in future the book will only be published every other year. 
All the tables have been brought up to date, and much 
additional information is now included which have resulted 
from fresh investigations. Special attention is drawn toa 
new chapter on ‘‘ National. Working Expenses,’’ which deals 
with some important aspects of our internal trade and 
industries. 

Consular Requirements for Exporters and Shippers to all 
Parts of the World. By James Shaw Nowery. London. 
Simpkin, Marshall, Hamilton, Kent and Co., Limited. 
Price 2s. 6d. net.—A useful little book. It contains 
information which is necessary for the correct conduct of 
all exporting and shipping. The author states that attention 
to details, especially of consular requirements’imposed by 
foreign countries, avoids heavy fines and often unnecessary 
detention of goods in foreign custom-houses. In many 
instances these requirements are officially set forth in lengthy 
documents, and it is the essential gist of them that the author 
puts before the reader. 


The Naval Pocket-book. By G. 8. Laird Clowes. London : 
W. Thacker and Co., 2, Creed-lane, E.C. Price 7s. 6d. net. 
—Few alterations have been made in the current issue of this 
pocket-book. The list of dry docks has been revised, and 
about twenty new diagrams of ships have been added. The 
table giving a comparative summary of the fighting fleets 
has been slightly altered in form in order that it may show 
the position of Great Britain with regard to a combination 
of any two of the world’s three next strongest naval Powers. 
This table shows clearly to what extent in each class of ships 
the British Navy exceeds or falls short of the two-Power 
standard. 

The Architects’ and Builders’ Pocket-book. By Frank E. 
Kidder. London: Chapman and Hall, Limited.—Two 
chapters in the fifteenth edition of this book have been 
re-written, and all typographical errors in the previous edition 
which have been reported to the publishers are now corrected. 
Chapter XXIII., on the fireproofing of buildings, has been 
revised, one half of the matter in the old edition having been 
used again. The new matter has been substituted for such 
parts as have been found unnecessary or out of date. 
Chapter XXIV., on reinforced concrete, is entirely new. The 
section on paints and varnishes has also been brought up to 
date. 

Practical Steam and Hot-water Heating and Ventilation, 
By Alfred G. King. London: Crosby Lockwood and Son, 
7, Stationers’ Hall-court, Ludgate-hill, E.C. Price 12s. 6d. 
net.—This is a practical work on steam and hot-water heat- 
ing and ventilation, with descriptions and data of all materials 
and appliances used in the construction. of such apparatus. 
At the end of the book much data and many tables are given 
which will be found useful in connection with this subject. 
The author sets forth the principles of heating and ventilat- 
ing clearly, and illustrates his remarks with nicely drawn 
diagrams and other engravings. 


The Gas Engine Manual. By W. A. Tookey. London: 
Percival Marshall and Co., 26-29, Poppins-court, Fleet-street, 
E.C. Price 3s. 6d. net.—This is a somewhat similar book 
to the handbook published a few years ago by the same 
author. It deals at a much greater length with the subject. 
The book is essentially practical, and is confined entirely to 
a study of the working principles of the ordinary industrial 
gas engine built on the ‘‘Otto’’ cycle and governed on the 
** hit-and-miss’’ principle, The illustrations throughout are 
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clear, and in nearly every case are line drawings insteag of 
the usually useless half-tones. 


Cast Iron House Drainage. By Gerard J. G. Jensen 
London: The Sanitary Publishing Company, Limited 5, 
Fetter-lane, E.C. Price 4s. 6d. net.—This book comprises 4 
revised and amplified form of articles which some years ago 
the author contributed to the Decorators’ Gazette and 
Plumbers’ Review. The text deals primarily and chiefly wit} 
the materials and construction of the drainage system. hg 
planning and arrangement of the drains, and the subject of 
sanitary fittings have been touched upon. Numerous wel]. 
drawn illustrations accompany the text. 


The Motoring Annual and Motorist’s Year-book for 1908 
By Noel B. Kenealy and Edward Kenealy. ‘London: 
Motoring Illustrated, 11, Arundel-street, Strand, W.C, 
Price 2s. 6d. net.—This annual is an encyclopedia of the 
year’s automobilism, including lists of the world’s motor 
records, all the better known automobile clubs and instity. 
tions, and many other tables giving information which the 
motorist will find most useful. Marine motoring is fully 
dealt with, and all information concerning the now many 
motor yacht clubs will be found in the pages of this annual,” 


Handbook on Railway Surveying. By B. Stewart, 
London: E. and F. N. Spon, Limited, 57, Haymarket, 
Price 2s. net.—The young engineer will find quite a lot of use. 
ful information in this book, which deals solely with railway 
surveying. It gives him the principles of chaining and level. 
ling, and describes some of the better known surveying 
instruments. The author then goes on to explain the 
setting out of curves. The last chapter, entitled ‘‘ Problems 
and Hints,’’ will require no explanation. The subject has 
been dealt with in a concise and intelligent manner. 


The Caleulus for Engineers and Physicists. By 
Robert H. Smith. London: Charles Griffin and (o., 
Limited, Exeter-street, Strand. Price 7s. 6d. net. — In 
the second edition of this book many additions have 
been made, mostly in the form of appendices. These deal 
for the most part with new applications, the original work of 
the author, and particularly with the problems of economy in 
construction. They include also additions to Part II. in 
the reference tables of integrals. 

Tables for Setting out Curves. By H. Williamson, 
London: E, and F. N. Spon, Limited, 57, Haymarket, 
Price 2s. net.—This is a convenient sized pocket-book, 
specially written for engineers who adopt the “‘ tangential 
angle system ’’ of curves ranging in countries where the metric 
system is used. Numerous tables are given, all of which are 
carefully explained. Tables are given for the setting out of 
curves from 200 to 4000 metres radius by tangential angles or 
offsets from tangents. 


Handbook of Mathematics for Engineers. By L. A. Water- 
bury.. London: Chapman and Hall. Price 4s. 6d. net.— 
This handbook is intended as a work of reference for the use 
of those who have studied or are studying the branches of 
mathematics usually taught in engineering courses. It is 
not intended: for a text-book, and no attempt is made to 
prove the:/fermule given. The book is nicely bound in 
leather, and: is of a convenient size for the pocket, measuring 
only 3in. wide by 54in. by about fin. thick. 
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George, ©. H, Congdon, J, Sutton, E. J. Ferguson, R. H, Lilley, 
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ROPEWAY AT A COLLIERY. 





THE ropeway which we are about to describe is particularly 
jnteresting a8 an example of a conveyor where no other 
means of transport would have been possible. It has to pass 








The Eaginrcer™ 


over a number of boilers, two gantries, the main line of the 
Midland Railway and a public bridge which also passes over 
the railway. This ropeway was designed and constructed by 
Bullivant and Co., Limited, of 72, Mark-lane, E.C., for the 
Barnsley Main Colliery Company, for the purpose of conveying 


wa Road Bridge over * 


the carriers are suspended from and move with the running | mote sheaves carried upon one rocking centre, and so 
rope. These carriers are attached to the moving rope by | balanced as to provide for each sheave taking an equal 
means of a special gripping apparatus which engages auto- | pressure from the rope. The tension gear for keeping the rope 
matically with the rope when the carrier is pushed off from | taut consists of an 8ft. diameter horizontal sheave carried 
the shunt rail, and disengages on arriving at the discharging | upon a four-wheeled carriage which runs upon rails. To this 
terminal. The design is such that the heavier the load to be | carriage there is attached a balance weight equal to the 
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Fig. 5—-GENERAL ARRANGEMENT OF THE ROPEWAY 


carried the greater the grip exerted by the rope clip. Each | working stress of two parts of the rope. This balance weight 
of the carriers contains 6 cwt. of coal, and is fed from a is suspended in a pit and automatically takes up any varia- 
hopper at the loading end of the line, which is filled by means | tion in the length of the rope due either to temperature or 
of a screw conveyor from the washery. stretching. The large wheel and the pit can be seen in 
The loading terminus is illustrated in Fig. 2, page 194, | Fig.6. The weight being attached without any intervening 
gear to the sheave, it is instantly responsive to any such 

alteration in length. The level of the weight is adjusted by 














Fig. 6—-LOADING TERMINUS 


coal at the rate of 50 tons an hour from the washery to a 
bunker situated near one end of the works adjacent to the 
coke ovens, which it is intended to feed. The accompany- 
ing engravings illustrate clearly the nature of the many 


means of a crab shown in the foreground of the illustration. 

Where the ropeway crosses the road bridge precautions had 
to be taken to prevent any accident which might occur from 
some of the contents of the buckets falling out or of a more 
sericus nature. As is usual in such cases, a road screen was 
constructed, the nature of which is clearly shown in the 
engravings Figs. 3 and 8. The screen is carried by two of 
the ropeway trestles 60ft. high, and was specially designed to 
meet the requirements of the Midland Railway Company. 
The bridge is of 8Oft. span, and is covered with a flooring of 
3in. planks, over which are laid sheets of galvanised 
corrugated iron, and the sides are covered with wire netting. 
Fig. 1 illustrates the boilers referred to above, over which the 
line passes, and in the distance can be seen the discharging 
terminal. A general view of the line lookiag from the dis- 
charging terminus towards the loading end is shown in 
Fig. 4, whilst Fig. 7 shows the coal bunker and the 
discharging terminal. This bunker, which has a capacity of 
600 tons of coal, was in existence before the ropeway was 
erected, and the roof had to be cut away to take the terminal 
frame. The bunker is supported on eight slender columns, 
and the pull of the ropeway is taken by a wire rope guy— 
shown at the right-hand side of the engraving—anchored to 
a block of concrete buried in the ground 200ft. away. 

The motive power for driving the ropeway is supplied by 
a steam engine which can be seen in Fig. 2. The speed of 
the lineis four miles per hour, and although at present it only 
conveys 50 tons of coal an_ hour, by the addition of further 
buckets the amount could be materially increased. 





~~ 





HIGH-VACUUM PUMP. 


FOR the high degree of vacuum required in labora- 
tory work and in the manufacture of incandescent 
lamps, the mercury air pump was until recently the only 
successful apparatus, but this has the disadvantage of being 
very slow in action. The Westinghouse Electric Lamp 
Company is using a Blake and Knowles high-vacuum pump 
of the piston type, driven by belting from a shaft. It 
is of the two-stage type, the first cylinder discharging into the 
second. This is necessary for a good vacuum, and by reduc- 
ing the difference in pressure on opposite sides of the piston 
and Fig. 6, and on the right hand side of the latter view | it takes care of the leakage of air in the intake cylinder. 
can be seen the loading hopper. This hopper delivers the |The two cylinders are 12in. by 12in., with a connecting-rod 
washed coal to the ropeway buckets over a shoot, which can | to the crank shaft, whieh carries the belt driving wheel. It 
just be seen between the two workmen standing on the plat- | runs at 100 revolutions per minute, and will produce a 











Fig. 7—COAL BUNKER 


obstacles which had to be surmounted and give a good idea 
of the general features of the line. 

It will be seen from the general arrangement of the line 
illustrated in Fig. 5 that the ropeway is constructed . on 
what is known as the endless running rope system, in which 
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Fig. 8-ROAD SCREEN 


form. The same terminus, looking up the line towards the | vacuum of within 0.02in. of the barometric height. The 
discharging end, is illustrated in Fig. 2, page 194, and the | pump draws air from a closed receiver, which is connected by 
gantries referred to above can also be seen in this view. piping with the stands containing the electric lamps. It 

The rope is supported at the trestles by the ordinary type | works on the dry system. The machine has proved its 
of compensating sheaves, which consists of sets of one, two or | efficiency in service. It has simplified former methods, and 
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RECLAMATION DREDGER, BOMBAY 


HARBOUR WORKS 


WILLIAM SIMONS AND CO., LIMITED, ENGINEERS, RENFREW 








has, it isclaimed, made it possible to increase the speed of pro- 
duction of lamps, while making this more easy and economical. 
The pump is adapted also to high vacuum work in connec- 
tion with evaporative processes, reducing the boiling point 
temperatures materially. This work is required in sugar 
refineries, chemical works, soap works, &c. The greater 
part of the work is done, of course, in the second stage 
cylinder. The valves are operated from excentrics on the 
crank shaft, and the vacuum cylinders have water jackets. 
The machine is now being built with tandem steam cylinders, 
and also with an extended bed to carry an electric motor for 
‘direct connection to the shaft. 








RECLAMATION DREDGERS FOR BOMBAY. 


THERE was launched from the works of William Simons 
and Co., Limited, Renfrew, on 13th inst., the first of two 
large suction pump and discharging dredgers which that 
firm are building for the Bombay Trust. The vessel, which 
is named the Jinga, has been specially designed and con- 
structed for the Sewri Reclamation Scheme at Bombay, 
which was described in our issue of August 14th last, and is 
fitted with what is claimed to be the most powerful pumping 
plant afloat. It has been designed to dredge 2700 tons of 
material per hour, and to discharge the spoil through a float- 
ing pipe line fitted with steel ball-and-socket joints, and land 
pipes to a distance of upwards of 4500ft. from the side of the 
dredger. The sister ship to the Jinga is in a forward con- 
dition in the builders’ works, and both dredgers will be 
employed on the extensive reclamation scheme at Bumbay 
referred to. It is estimated that by the operations of these 
two dredgers, under the present scheme alone, an addition of 
4% per cent. will be made to the area of the city of Bombay. 
The pumping plant of each dredger consists of very large 
centrifugal suction and discharging pumps, directly coupled 
to triple-expansion surface-condensing engines. A large con- 
denser is fitted to take the exhaust steam from all engines on 
board. The Jinga is arranged to proceed to Bombay under 
her own steam, and for this purpose two sets of compound 


surface-condensing engines are provided, capable of giving | 


the dredger a speed of 8 knots. Steam is supplied from four 
very large cylindrical multitubular boilers, constructed to 
Lloyd’s full requirements and fitted with Howden’s patented 
forced draught. The boilers are specially designed for burn- 
ing inferior Indian coal. A very full equipment of engine- 
room auxiliaries is provided, including independent circulation 
pumps, automatic feed pumps, bilge and general service 
pumps, feed-heater, filter, evaporator, &c. 

A spiral rotary cutter is fitted at the lower end of the 
suction frame, this cutter being driven through steel spur 
gearing by a set of compound surface-condensing engines. 
The suction frame is controlled by independent steam hoisting 
gear. Bow and stern winches of very powerful construction, 
arranged for rapid handling, are provided. The control of 
the dredger is centred on the operating bridge, on which are 
placed all telegraphs, speaking tubes and signals for control- 
jing the cutter engines, pump engines and stern winch, as 
well as the handles for controlling the frame hoisting gear 
and the bow winch. One man can thus direct all the opera- 
tions of the dredger and the pipe line. The living accommo- 
dation and the general arrangements are all designed for a 
vessel working in a tropical climate, every attention having 
been given to light and ventilation. The boat is electrically 
lighted throughout, having a powerful searchlight for 
manipulating the dredger’s pipe line when working at night. 
Telephone communication between the dredger and the end 
of the pipe line is aiso provided. 

The Jinga, as launched, was complete and ready for ber 
trials, the naming ceremony being performed by Mrs. A. J. 
Barry. Both dredgers have been constructed under the direc- 
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tion of Sir J. Wolfe Barry and Mr. A. J. Barry, MM. Inst. C.E. 
consulting engineers to the Bombay Port Trust, and of 
Mr. George Turner, resident inspecting engineer. 








MARINE REVERSING GEAR. 


WE recently had an opportunity of inspecting the ‘* Ideal ’’ 
reversing gear, which is made in various sizes for marine 
purposes, by Dickinson and Burne, Limited, of Guildford. 














Fig. 1—-GEAR WITH CASING REMOVED 


As will be seen from the engravings Figs. 1 and 2, the gear 
is compact, and it appears to be quite effective. It has been 
on the market for nearly four years, and we were informed 
that it has proved to be reliable in every way. Many are the 


Tus Excincer” 


several ingenious devices have been embodied in the design 
which tend towards the more efficient working of the 
system. Fig. 1 shows the gear with the casing removed but 
in order properly to understand the working, reference must 
be made to Fig. 2. In this engraving the shaft D is directly 
coupled by some suitable means to the engine, and G js thy 
propeller shaft. The clutch H and the pinion F are both 
keyed on to G, and the pinion E is keyed to the engine shaft 
D. Internal gearing, not shown in the engraving, impart 
the motion of Eto F. The links P are pivoted at O, and the 
small rollers M are inserted between the shaft D and the 
links N. These rollers are pressed against the link N by 


Fig. 3-END VIEW OF THE GEAR 


means of spiral springs, the strength of which can be adjusted 
to suit the requirements of any particular case. The brackets 
carrying the rollers are pinned to the clutch L which controls 
the movement of the gear. When the rollers are exactly 
central with respect to N, as shown ia the engraving, the gear 
is neutraland the propellershaft has nomotion. If the clutch is 
moved in the direction shown by the arrow the roller slides 
along the link and causes the shaft C to move the clutch W 
into the clutch K. The latter clutch is firmly secured to the 
framework of the gear. The gear-box cannot therefore 
revolve, and consequently the epicyclic gear c~mes into 
action. The pinion F is driven by the pinion E through 











Fig. 4-COMPLETE GEAR IN CASE 


gearing which is not shown. The intercommunicating 
pinions are six in number, two being keyed on R, two on S, 
and two on a similar spindle not shown, the three spindles 
being placed at 120 deg. apart. If the clutch L is pushed 
towards the gear, the roller M slides along N, causing the 
clutches W and H to engage. This has the effect of locking 
the whole gear, making it, so to speak, into one sclid piece, 
and the motion of the engine shaft D is therefore directly 
transmitted to the propeller shaft G, and the gears are in 
this position when the ship is steaming ahead, By this 
arrangement the additional advantage is also obtained of the 
gear box acting as an extra fly-wheel. It is apparent from 


Fig 2—PLAN OF THE GEAR 


devices which have been patented for reversing gears for use in 
connection with interna] combustion engines, and most of 
them are on the double cone principle. With the ‘‘ Ideal ’’ 
gear, reversing is effected by means of an epicyclic gear, and 


the design of the device that the forward and reversing speeds 
cannct be the same, Nor is it desirable that they should be. 
The makers have adopted what is about the best ratio, 
namely, 3 to 4. 
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he method we have just described of operating the clutch | pended and unevaporated and then, passing rapidly through 
It is easy to | Steam pipes, passages, and cylinder, adhere as water to every sur- 
face they strike, continuing to attract and accumulate other | the Parliamentary Committee, the scheme had to be elaborated 


allows of a gradual and shockless engagement. 
manipulate and possesses the advantage of allowing the clutch 
to be slipped. This advantage will be fully appreciated by 
those who have had experience in manwuvring a fully-laden 
poat in a strong tideway or a harbour, and for getting in and 
out of locks it is particularly useful to be able occasionally 
to slip the clutch. One reason for there being no shock when 
the clutch is engaged is that the cones engage before the 
leverage of the spring is exerted. An end view of the gear 
showing the controlling lever and the two springs which press 
the rollers against the links is illustrated in Fig. 3. In the 
larger sizes of the gear @ wheel is substituted for the starting 
handle, as shown in Fig. 4. In other respects the gears are 
the same. This engraving also shows how the gears are 
encased. Special care is taken to make the casing a nice fit 
so us to exclude any possibility of salt water getting to the 
working parts, and to prevent the oil from flying about. 





THE ENGINEERS’ STRIKE. 


Iv is satisfactory to be able to note that the difficulty 
between the shipbuilders of the North-East Coast and the 
engineers employed at their yards, which has led to a strike 
of fully six months’ duration, is a step nearer settlement. 
‘Negotiations between the two sides have practically been 
suspended for the Jast two months, but at last the men 
concerned have voted in favour of the Executive Committee 
being empowered to reopen negotiations with the employers, 
and bring about a settlement on the best terms possible, such 
terms, however, to be submitted to the general body of 
members, who will vote by ballot as to their acceptance. 
There are three societies of men concerned in the dispute—the 
Amalgamated Society of Engiveers, the Steam Engine Makers’ 
Society, and the Machine Workers’ Society. Towards the 
close of last week they were asked to vote by ballot on three 
questions, and the following is the text of them and 
result :-— 





(1) Shall the North-East Coast Committee be empowered to 
obtain best terms possible, subject to endorsement by 
ballot vote of the North-East Coast members? .. - 1115 


(2) Shall the Executive Committee of the three Societies 
involved be empowered to obtain b st terms possible, 
subject to a ballot vote of the North-East Coast 
Ne. ne eee ek Ge ak as ae 

(3) Against both of these propositions ba! Sear taas (ak ion - ee 

There is thus a majority of 2517 for negotiation. The total 
vote is less than has been recorded on previous occasions. 
This is the fourth ballot that has been taken during the pro- 
gress of the dispute. On February 18th there was a majority 
of 4833 for a strike; on March 5th the majority against 
having the wages question submitted to a referee was 2783 ; 
and on March 18th there was a majority against a proposal 
that a referee should be chosen by Mr. Lloyd George and Mr. 
G. Barnes. It will be remembered that the employers, in the 
first instance, asked for a reduction of 1s. 6d. off time and 
5 per cent. off piece-work rates, but they modified this to 1s. 
off time and 24 per cent. off piece-work rates, and it is hardly 
probable that they will still further reduce their claim. The 
men have twice rejected a proposal for a settlement by arbi- 
tration, but it is now thought that if the offer were repeated 
it would be accepted. It is suggested that Mr. Winston 
Churchill, the President of the Board of Trade, might be 
invited to intervene between the parties at this critical stage. 
It is generally acknowledged in commercial circles in this 
district that the men have misjudged the time for such a 
strike as they entered upon last February; everything was 
against them and in favour of the employers winning, and 
still more is this the case now. Employers stand more in 
need of reduced costs than ever, and the remuneration of 
labour cannot, in such times as these, be kept up at the 
figures which ruled when the ‘‘ boom ”’ was at its#height. All 
the other workmen at the shipyards have recognised that, and 
have agreed to lower rates, though the wood-workers, unfor- 
tunately for themselves, did not arrive at a recognition of the 
fact until they had carried on a strike of several months’ 
duration. It is evident that there is a good proportion of 
the engineers yet unconvinced that it is necessary for them 
to accept a reduction of wages. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





CYLINDER CONDENSATION, 

Sir,—Adding to the numerous references to cylinder condensa- 
tion appearing in your columns permit me to offer a few remarks. 

My experience confirms me in the opinion that a very large part 
of the sustained and constant cylinder condensation is caused by 
residual water in the cylinder, by which I mean that water which 
is not completely expelled by-the exhaust and which is produced 
initially at starting up, and that the amount of condensation from 
this cause will vary with the design of the engine. 

At the starting of any engine there must be condensation due 
to warming up, and although most of the resulting water may be 
expelled as the engine works, no complete drainage ever takes 
place. The remaining quantity may be assumed to be a constant 
proper to each individual engine as long as the steam entering it 
maintains a constant degree of saturation and the engine speed 
and steam pressure at point of release are constant But so long 
as any water remains upon the internal surfaces so long will initial 
condensation take place. 

Many years ago, while making alterations with a view to economy 
of fuel in the works of which I was manager, I became convinced 
that unexpelled water in the cylinder of my main engine was the 
cause of waste, and as a preliminary experiment I had the engine 
run for a month with both drain cocks partly open and a month 
he cocks closed, at the same time keeping careful record of coal 
purnt, 

The amount of fuel saved with the drain cocks open was sur- 
prising, in spite of the loss of steam. Steam was supplied by 
two Lancashire boilers 7ft. by 24ft., which were separated from 
the engine by a wall only ; the steam pipe was therefore short. 

Pipes, boilers, and cylinder were all well clothed and the boilers 
were not forced, therefore the steam should have been fairly dry. 
The same results have been obtained in other engines in the same 
way. The behaviour of steam in motion is also interwoven with 
causes for cylinder condensation, but before the whole “missing 
quantity ” can be accounted for the boiler must give up its secrets 
and tell us why steam condenses in the stearn space. 

We all know that we must provide drain holes in internal col- 
lecting steam pipes to relieve them of water accumulations, but 
we do not know why the water collects there. We know that our 


particles! Explanations of these phenomena will either reconcile 
us to the inevitable “ missing quantity” or lead us to its recovery. 
That slide valves in good condition pass a tangible amount of 
steam is simply incredible, and if they do or do not leak can be 
very easily proved ocularly once and for all by a practical experi- 
menter. JAMES K. REBBECK, 
Victoria, B.C., Canada, August 4th. Consulting Engineer. 





Sir,—If “5S. W.” will study the mathematics of the subject of 
cyclical flow of heat through a conducting substance, he will be 
able to answer his own question as to how far into the metal of a 
cylinder a change of temperature can extend. Further, if he will 
carefully follow Callendar and Nicolson’s work he will find that 
they made leakage experiments on more than one engine. It is 
not necessary for me to state that an engine valve can allow a 30 
per cent. leak to maintain the theory of valve leakage. 

My sole object in entering this controversy was to try to point 
out the present position to those who were interested in the 
subject. R, Roybs. 


TANK ENGINES ON CURVES. 

Sir, The letter on the above subject in the current number of 
THE ENGINEER calls for some reply from me. 

With reference to blind tires, the question is that of modern 
English practice, and I cannot see that the Iron Duke, an engine 
whose career dated from 1847 to 1871, has anything to do with 
the matter. Such statements as “‘ the use of blind tires is quite 
usual on main lines,” and ‘‘eight-coupled mineral engines nearly 
always have one pair of wheels blind,” require substantiating, and 
I shall be much obliged if ‘‘J.” will give some information as to 
the general use of such wheels. 

According to the pages of THE ENGINEER, the 0-8-0 engines 
of —taking a few at random—the North-Eastern, Great Northern, 
Hull and Barnsley, Lancashire and Yorkshire, and Great Central 
Railways, have flanges on all the wheels, as also the 0-8-2 Great 
Northern tanks, &c. &c. The English 4-4-2 and 4-6-0 engines 
have flanges on all the wheels. It is true that the first few of the 
North-Eastern’s 4-6-0 engines were originally built with the 
drivers blind, but it was very soon found advisable to alter them, 
and all of that type have now flanges on all wheels. The 0-10-0 
Great Eastern tank was built with one pair blind, but this engine 
-was rebuilt differently some time ago. 

As for side play, some is always—and must be—allowed, or large 
engines would never get round smal} curves at all. It is not often 
mentioned in the descriptions, but it is there all the same. In the 
description of the Midland 0-5-4 tanks, mention is made of the 
Cartazzi axle-boxes of the leading axles, and the special function 
of such boxes is to allow of a side play greater than usual, while 
providing a centering force without the use of side springs ; and 
the crank pins are not made spherical. 

Perhaps ‘‘ J.” will be good enough to mention a few cases, 
admitting of verification, where the gauge is spread to something 
like 4ft. 10in. I have not yet met with such a case—I believe 
some of the Metropolitan and District was spread }in., but do not 
know if such is still the case—and | am always pleased to extend 
my ‘‘ limited acquaintance with railway practice.” 
I am awere that foreign engines with five or more axles often 
have a blind pair of wheels, but they are always very large 
engines, such as the 2-8-0 New South Wales, 0-10-0 Austro- 
Hungary, 4-8-0 Natal, &c., and then the tire is always made 
from jin. to lin. wider than the others, as can be easily verified by 
a reference to the plates in the back numbers of this journal. 

I do not think that there is a single main line engine at present 
in regular work in England without flanges on all the wheels ; but 
of course it is not possible to be certain, and I think that it will 
puzzle ‘‘ J.” to substantiate either of his two statements. 

August 17th. ARCANUM. 





Sin,—Referring to the various letters on the above subject, I 
enclose tracing showing the locomotive on two curves, first, with 
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flanges on all wheels, and, secondly, with no flange on the centre 
wheel. 

In both cases the gauge has been widened jin. and no side play 
allowed onaxles. I quite agree with ‘‘J.” about the centre wheel 
being fiangeless, and should also recommend the gauge being 
widened in. to lin. 

I could give numerous cases where this has been done on various 
Indian and Cape Government Railway locomotives. 

The curves are the least it would be advisable to work the loco- 
motive on. TANK ENGINE. 
August 18th, 





WILLIAM JAMES AND THE HISTORY OF RAILWAYS. 


Str,—I have not seen Sir Alfred Pease’s book, alluded to by 
your correspondent, Mr. R. Seymour Ramsdale, but should like to 
point out several errors in his dates, wherever they come from. 
In the first place, lime was certainly not carried from Merstham 
to Wandsworth in 1803 by rail, the line continuing the Surrey 
Iron Railway not being finished till 1805. It can hardly be the 
case that ‘‘several miles” of the Gloucester and Cheltenham 
Railway were ready for use in 1808, as its Act was not obtained 
till the following year, the Leckhampton branch being opened in 
1810, and the main line in 1811. A more serious error is that of 
stating that the Stratford and Moreton line was completed by 
1817. It was only authorised in 1821, and opened in September, 
1826, just a year after the Stockton and Darlington got to work. 
The book ‘‘ The Two James’s and the Two Stephensons ” is by 
‘“*E. M. S. P.”—whoever that was—not by ‘“‘ W. P.” Mr. Smiles, 
in his ‘‘ Life of George Stephenson,” appears to me to give the 


the Liverpool and Manchester Railway ; but as he was not able, 
whatever the reason, to produce the necessary plans to go before 


afresh by other people, who, being successful, naturally and 
rightly are remembered rather than James himself. 
Chelsea, 8.W., August 17th. W. B. PAtey. 





Sir,—I was glad to see in your last issue an article by Mr. R. 
Seymour Ramsdale, in which he calls attention to the almost 
forgotten claims of William James to be regarded as the original 
projector of the Liverpool and Manchester Railway. I sincerely 
hope that the article may be the means even at this late date 
of recovering some further details of William James’s career. 
There appeared a letter in the advertisement column of the 
Midland Counties Herald of May, 1839, in which George Walter 
James, a son of William James, sets forth his late father’s claims, 
and states that his reports and correspondence were about to be 
published in London, in numbers, in the shape of a biographical 
memoir of his father. The letter is dated ‘‘ Handsworth [Bir- 
mingham|], May 21st, 1839,” and was reprinted in the Mechanics’ 
Magazne, May 31st, page 156, with s me remarks by the Editor. 
I do not think that this letter is mentioned in ‘‘The Two James's 
and the Two Stephensons,” by “‘ E. M.S. P.,” not ‘‘ W. P.,” as stated 
by Mr. Ramsdale in his article. William James was bankrupt in 
1823 or 1824, and it is quite possible that his ‘‘ schedule’ and 
perhaps other papers relating to the case are still preserved at the 
Bankruptcy Department of the Board of Trade. Mr. Ramsdale’s 
derivation of ‘‘tramway” from ‘‘Outram way” is called by Dr. 
Skeat ridiculous, as may be seen by reference to that author’s 
** Concise Etymological Dictionary,” fourth edition, 1890. The 
word was known in the North of England long before Outram’s 
time. R. B. P. 





BRITISH ENTERPRISE, 


Sir,—Your leader of the 14th inst. on ‘‘ Enterprise” calls for 
some remarks, 

THE ENGINEER has, during the past few years of unlimited 
glorification of American and German methods, kept a level head, 
and stated facts more in accord with common sense than the 
ordinary (anti) British Press. 1 regret to notice, however, in your 
leader on ‘‘ Enterprise” a falling away from this level-headed 
fairness. The charge is one of want of courage by British manu- 
facturers to accept responsibilities which German makers readily 
accepted. In the case under notice you may be right in the 
charge you make, but in these days of fierce competition orders 
are not lightly declined, and I should attribute the refusal more 
to justifiable business caution than anything else. May I state a 
similar and very recent case within my own knowledge. 

An offer was made to a firm of manufacturing engineers to 
construct a machine which had hitherto been made in Germany, 
and said to have been successfully worked under certain condi- 
tions. The conditions proposed and said to have been accepted 
by the German manufacturer were the usual guarantees for 
material and workmarship—these, of course, quite reasonable- 
the machines to be constructed to patentee’s drawings and 
instructions ; but here comes the point, the manufacturer was to 
be responsible -for the ultimate satisfactory working of the 
machine. No choice in anything, but “make the machine as [ 
want it, and if it works well I pay for it ; if not, the loss is yours.” 
You may say, why hesitate if the thing is a proved success! My 
answer is, why im the condition if it is really a proved 
success? The condition was declined, and the order passed on. 

I believe every manufacturing engineer will agree with me in 
the extravagant and unfair conditions often sought to be imposed 
on them under stress of competition which buyers avail of to the 
bitter end, conditions and penalties ad libitum, but never, or 
hardly ever, a premium for fulfilment. Even in public contracts, 
is it fair that after tests and surveys of the most searching kind, 
that even these do not free the manufacturer from responsibility 
for possible failure ! 
The Press, during recent years, has never ceased to glorify 
German methods, travellers sent all over the world, regardless of 
cost, to take orders fot the most trifling sums on terms of unlimited 
credit, for delivery in impossible times and exactly to buyers’ 
requirements, How this fits in with economic manufacture due 
to repetition we are not told, and how these fairy tales work out 
at the bitter end we should like to know. To crown all, after 
proclaiming to the world that the British manufacturer is an 
awful fool and quite unreliable, saddled with this heavy handicap, 
he is blamed for want of effort. 
It says something for British enterprise that in spite of this too 
universal and exaggerated belittlement, the manufacturing 
engineers of this country have retained a fair share of the world’s 
business. What the future may have in store under the con- 
stantly increasing and unfair burdens imposed on them I cannot 
predict. - 

Ve 





Str, - Your recent criticism on the methods of English firms 
seems to be justified by my experience. I forwarded to some firms 
interested in the subject particulars of a simple method of carrying 
out a process-which has been unsuccessfully. attempted for over 
fifty years. The replies I received were practically identical, and 
may be summarised as,follows :— 

‘Weare very much interested in this process.” 

‘‘ We cannot expend any money on experimental work ” 
‘When someone else has done so, kindly let us know the 
result.” 

My only resource seems to be the foreigner. 
August 19th. 


INVENTOR. 








Ar a recent meeting of the Société Francaise de 
Physique an absolute torsion electrometer invented by M. E. Sal- 
mon was exhibited. The arrangement follows that of the Kelvin 
absolute electrometer, the attracting plate, the attracted disc, 
and the guard ring being, however, vertical instead of horizontal. 
The attracted dise is supported by a fibre in such a way that when 
no electrical force acts on the disc its front surface isin the same 
plane asthat of the guard ring. When the potential tobedetermined 
is applied to the attracting plate, the dise moves outwards from 
its normal position, and is brought back by twisting the head of 
the suspending fibre through the requisite angle. The torsional 
constant of the fibre is determined by means of a thread attached 
to the centre of the disc, which passes over a pulley and supports 
a weight. The instrument has been used to measure potentials 
between 0.05 volt and 40,000 volts, and has an accuracy within 
about 1 per cent. 


TuE world’s largest bottle factory is at Diisseldorf, and 
in his report on the trade of the district—Westphalia and the 
Rhenish provinces - Mr. Consul Koening (No. 4059, Annual Series) 
gives some particulars of the company which is, conjointly with 
other German and continental manufacturers, introducing the 
Owen patent glass bottle machine. The latter will, says the 
Consul, revolutionise the manufacture of glass bottles in. all the 
factories, and he expects that the art of blowing glass bottles by 
hand will have become extinct in about ten years’ time. The 
export trade of the Diisseldorf glass works is very large. The 
Rhenish-Westphalian Coal Syndicate was unable to supply the 
Diisseldorf glass factory with sufficient coal last year, and the 
board of directors were forced to import very considerable 
amounts of coal from the United Kingdom at enhanced prices. 
There is now a regular trade of coal from the United Kingdom, 








steam.is a very attenuated fog, and that the suspended particles 
of water coalesce and aggregate; but why do they remain sus- 


fullest credit to William James for his share in the inception of 





chiefly from Newcastle, up the Rhine to Diisseldorf. 
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TWIN-SCREW PASSENGER AND CARGO STEAMER 


MESSRS. RUSSELL AND CO., PORT GLASGOW, BUILDERS 


MARTHA WASHINGTON 








CLYDE-BUILT SHIPS FOR AUSTRIA. 


SINCE the beginning of 1907 at least a dozen fine 
steamers have been built on the Clyde for Austrian owners, 
and other vessels to the same account have been produced by 
builders at Dundee, one of which, the Baron Gautsch, for 
the Austrian Lloyd Company, Trieste, has just passed 
through her speed trials. For the passenger and emigrant 
traffic between Trieste and other Adriatic and Mediter- 
ranean ports, and New York, the Austro-Americano—Fratelli 
Cosulich, Trieste—have been supplied within the period 
named with four twin-screw steamers by Messrs. Russell and 
Co., Port Glasgow. The latest and largest of these— 
and the largest steamer ever constructed at Port Glasgow— 
is the Martha Washington, of 8500 tons gross, of which an 
illustration is given on this page, reproduced from a photo 
graph taken while the vessel was on trial by Maclure, 
Macdonald and Company, Glasgow. The other three twin- 
screw steamers referred to, of the same general character 
and for the same service, were of smaller tonnage; the 
Laura, of 6126 tons; the Alice, of 6126 tons ; and the Argen- 
tina, of 5108 tons. All were designed for combined cargo 
and passenger and emigrant carrying, and were fitted with 
powerful propelling machinery by engineering firms in 
Greenock and Glasgow, the firm of Russell and Co. not 
themselves making engines. While the deadweight cargo | 
capacity of the Martha Washington is large, the accommoda- | 
tion for passengers and emigrants is also notable, the shelter- | 
deck type of construction lending itself to this end. Accom- | 
modation of a spacious and airy character is provided for | 
60 first-class and for 130 second-class passengers, while the | 
whole of the available space on upper and lower ’tween decks 
is fitted for the comfortable accommodation of no less than | 
2000 emigrants. Like the most of the other large Austrian | 
steamers lately produced, the Martha Washington is fitted | 
with apparatus for the operation of wireless telegraphy. On | 
April 16th she was tried for speed on the Firth of Clyde, and | 
attained as the mean of an extended period of steaming a | 
speed of 17 knots. Representatives of the owners, builders, | 
and engineers were on board, and satisfaction was expressed | 
with the new vessel and her performances, A sister vessel, | 
the Columbia, for the same ownership, was launched by | 
Messrs. Russell and Co. on April 2nd, on which day, it may 
be of interest to add, five vessels, whose combined tonnages 
amounted to 28,500 tons, were launched from Clyde stocks. 








A SIMPLE DRAWING-OFFICE SYSTEM. 
By Ernest A. VESSEY. 

SO much matter has appeared from time to time in | 
engineering periodicals under headings similar to the above | 
that it is with some diffidence that the writer ventures to add 
one more article to those already on record. 

It is quite possible that the system hereinafter described 
is already familiar to some readers, but the writer has nowhere 
seen any description in print, nor has he heard of any firm 
using it. He, therefore, hopes that it may interest many 
who are in search of a simple and cheap system, and that 
they may find in it, at any rate, something of what they 
require. 

The upkeep of the drawing-office and its staff is in mcst 


| 
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works a proportionately heavy item, and, since it is very seldom 

that clients can be directly charged with the cost of drawings, | 
the whole of the latter necessarily becomes one of the items | 
making up the establishment charge. Consequently, since it 

is to the reduction of the latter that a good manager devotes a | 
good deal of his effort, any system which tends to reduce the | 
drawing-office cost should command the attention of managers | 
bent on turning out their finished products at the lowest | 








particular lines, the machines being carefully standardised 
and made in series, all machines in series being of similar 
general design, and differing only in one of size. In a shop 
working on these lines, the following system will, in the writer's 
experience, be found to be satisfactory in every way. By this it is 
not intended to convey that the system is only applicable to 
works of this description, but that the full benefit of it is not 
brought out if it is used in what may be termed a general 
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possible prices. The system described below has been in use 
by the writer for the past four or five years, and consequently 
has been thoroughly tested, and it has been found to tend 
very materially towards the end in view, his draughting staff 
being reduced to one draughtsman and a boy. 

The trend of modern engineering shop management is 
becoming more and more to specialise in one or more | 


shop, even though in the latter it will always reduce 
expense. 

For the sake of clearer description, the writer will assume 
that a works is to be started, specialising in some particular 
class of machinery that the general design is fixed upon, but 
that the standardising and preparation of drawings has still 
to be effected. In the process of standardisation, and before 
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any drawing can be attempted, a certain amount of figuring 
is necessary ; and in almost every case it will be found that 
the dimensions of each part may, with very little trouble, be 
expressed in the form of a very simple equation, from which, 
by inserting known values, the dimensions of that part may 
be calculated for each machine in the series.. In the present 
system the whole of the dimensions throughout the series 
are thus calculated and afterwards tabulated. Two assembly 
drawings are then prepared in pencil and to scale, one of 
the smallest machines in the series and the largest, giving 
the dimensions in the table already drawn up. In some 
cases it may be advisable to add a drawing of the machine 
half-way up the series. From these drawings it will be 
easy to see if all the proportions are correct, and if not, to 
adjust the table accordingly. The next step is to prepare 
detail drawings of the several parts. These are made to such 
a scale that they may be dimensioned without confusion, 
and that all the details of the parts may be quite clear. 
Also, since tracings are ultimately to be filed, the size of the 
sheet for the largest part should be proportioned to suit one 
of the standard sizes of file. The ordinary letter file will 
generally be found sufficiently large, except inthe case of very 
intricate parts ; but even then larger sheets may be used and 
folded neatly to the size of the file. These drawings are made 
in pencil on the cheapest of cartridge paper, since they are 
not required to be kept. All the dimension lines are put in 
in the ordinary way, and spaces for the figured dimensions 
are left blank. The next step is to trace the detail drawings 
on sheets of good linen cut to fit the files. Where details are 
small several may be traced on one sheet, but should be so 
arranged that the ultimate print may beneatlycutup. Alllines 
should be in black ink to obtain good results in printing. 
The spaces for the dimension figures should be filled in by 
solid black circles, so as to form white discs on the print. 
Black spaces should also be provided around each detail for 
‘Job No.,’’ ‘* Order No.,’’ ‘* No. Off,’’ and ‘‘ Pattern No.’’ 
if distinct from ‘‘ Job No.’’ Also after the words ‘‘ First 
used on Order No.’’ and ‘‘ Last used on Order No.’’ the 
name of the part should be clearly printed in and also ‘‘ The 
number in one set,’’ the material to be used and any remarks 
which are general throughout the series. Blank spaces 
should be provided for notes which may be special to the 
part. This set of tracings when completed will form the 
negatives for the whole series and must be filed, all together, 
under the name of the machine which they depict. In the 
figure is shown a reproduction of one such negative, which it 
is hoped will make the foregoing description quite clear. It 
will be noticed that it is quite possible to dimension clearly 
every detail of this part, even when the number of dimensions 
are large. 

From these tracings a set of blue-prints is made for each 
machine in the series, and each set is dimensioned in red ink 
from the table of dimensions already mentioned. After 
checking, the blues are fastened together in sets, and filed 
with cover sheets marked with the size of the machine they 
refer to, and with any further description which is necessary. 
Since the ordinary letter file will hold from 200 to 300 
sheets with ease, it is obvious that the blues for several 
machines of a series may be accommodated on one file ; thus 
effecting saving in space and first cost, and, if a full 
description of the contents of each file be clearly marked on 
the back of the file, no confusion need arise and any 
particular part may be turned up for. reference in the 
minimum of time. 

These blues now become the standard reference drawings, 
and it will be seen that if an alteration in dimension or 
design of any part is necessary it may be made at a very 
small expense andin a few minutes. In the latter case, a fresh 
detail drawing may be necessary with a new tracing and 
blue; whilst in the former, which is of more frequent 
occurrence, all that will be required is the filling in of a new 
blue. Even in the extreme case of the whole series being 
re-designed, the work may be accomplished by one draughts- 
man in the space of a few days ; the time, of course, depend- 
ing on the intricacy of the design. In any case it may be 
done in a very small fraction of the time required in ordinary 
practice, where a separate set of detail drawings, tracings, 
and blues is prepared for each machine in series. A com- 
parison of the relative costs is quite unnecessary, The blues 
of parts which have been altered should not be destroyed, 
but should be clearly stamped ‘‘ Obsolete,’’ and filed for 
reference under the initial of the name of the part in a 
separate file labelled ‘‘ Obsolete Parts.’’ At the same time 
the number of the last order on which that particular part 
was used should be filled in. 

The files with their standard blues should now be arranged 
in one of the many cases provided by file makers and the 
whole will make a neat, compact and ornamental arrange- 
ment. The file case should be provided with drawers, suit- 
ably partitioned, to accommodate a stock of spare blues. It is 
perhaps hardly necessary to say that if the number of blues 
to a series is small, several series may be accommodated in 
one case, but if it is large it may be advisable to provide a 
separate case for each series. This, however, must be left to 
the discretion of the user. 

The system as far as standard reference drawings are con- 
cerned is now complete, and it is only necessary to show how 
the shop blues are prepared and issued. 

Suppose it is decided to make a certain number of machines 
of each size in a particular series. For cost-keeping purposes 
it is probable that a separate order will be entered for each 
group of machines of one size, Blank blues are taken from 
the stock drawer described above in sets, one set of each 
group of machines in series. The standard drawings referring 
to the machines on order are taken from the file, and a boy 
is set to copy the dimensions figured on each standard on to 
a similar blank blue, the entries being made in black ink to 
avoid confusion between shop blues and reference blues. 
When this process is completed, the whole are checked and 
signed by the draughtsman, who at the same time adds the 
order number to each blue and the total number of parts 
required. The blues are then ready for issue. 

If the number of sets of work to be made to each blue is large, 
the latter being thereby liable to a deal of handling, it has been 
found a good plan to paste each blue on a sheet of cardboard, 
cut so as to leave a small margin round the paper. The whole is 
then varnished over, back and front, with two or three coats 
of thin shellac varnish. Otherwise the blues may be issued 
unmounted. 

When the order is completed all blues are returned to 
-the office and preferably at once destroyed, as they are sure 
to be in a more or less dilapidated condition, and, moreover, 
since the order number, &c., is figured on each, confusion 
might result on re-issue. The blues can never be required for 


references since the standard blues will serve that purpose. In 
the case, however, of mounted blues, these may, if preferred, 
be preserved, and when re-issue is necessary, the new blues 
may be pasted over the old ones and revarnished. If this is 
done a set of pigeon holes of suitable sizes will be found con- 
venient for storing the cards. 

Although the mort careful supervision is used, shop 
drawings are still liable to be lost or damaged, but it will 
be seen readily that in this system any drawing may be 
replaced at a very small expense, and the loss of time 
in the shop is insigificant. 

The enormoussaving effected in every way by this system over 

any of the ordinary systems is so very obvious that the writer 
does not think it necessary to enter into a detailed comparison. 
One draughtsman and a boy can very easily keep all 
drawings up to date in the office, and the shop fully supplied 
with all necessary information in a works doing a very large 
business of the class described, and at the same time have 
ample leisure to be making new designs and finding fresh 
applications for the machinery dealt with by his firm. 
In conclusion, the writer, who has experienced the great 
satisfaction of reducing by this system his drawing-office cost 
to a comparatively negligible quantity without in any way 
impairing its efficiency, would strongly recommend his 
fellow-managers to give the system a trial. This trial may 
be made on one series of machines only, and it is not necessary, 
by any means, to invest in an expensive file case until the 
system is approved. The writer, when developing the system, 
used the old-fashioned hanging strap files, which may be 
bought at about 10s. per dozen. A few nails in the wall and 
a drawer or two suitably partitioned off will constitute the 
whole of the apparatus necessary. 








CANE SUGAR FACTORIES.* 
By Cyrit W. Dawson (Graduate), London. 

In 1902 the paper contributed to the Institution by Mr. Williams, 
of Hawaii, gave a detailed description of modern cane sugar 
factories in the Hawaiian Islands. This paper having been dis- 
cussed by the highest authorities, the author of the present paper 
would feel it presumptuous to endeavour to traverse the same 
ground aspiring to any degree of originality. But as physical 
conditions in different parts of the tropics differ so widely trom 
each other, it may be both interesting and instructive to take a 
cursory glance at the chief problems which confront engineers 
entrusted with the care of large sugar factories and those whose 
duty it is to improve and enlarge on existing ones. 

The author proposes dealing with each item separately, viz.:— 

Boilers and boiler plants.—There is little doubt that in a sugar 
factory, where such sudden demands for steam are made, the best 
boiler is that which provides the largest ‘‘steam reserve.” Now 
this is just where the water-tube boiler fails, and the increased 
facilities such boilers afford for the expeditious raising of steam 
can hardly be said to compensate for their lack of capacity. Those 
who have been in a sugar factory and have watched the engines 
suddenly slowing down and the a dropping rapidly will 
appreciate the importance of this large steam reserve. Amongst 
water-tube boilers, the B. and W. and Stirling take prominent 
places, but perhaps the ordinary multitubular has up to the 
present been most generally used. The Climax boilers are suit 
able when made in large units—say, from 600 to 1000 American 
horse-power. These boilers are vertical, and therefore occupy 
very little superficial area. It is, however, most essential for the 
successful working of these boilers to provide furnaces of large 
dimensions, also flues large enough for men to walk through, as 
the silica deposits on the walls of the flues should be removed weekly 
if the boilers are working continuously day and night. Induced 
draught should be employed in order to work up to full capacity. 

The author would like to point out here the necessity for pro- 
viding adequate safety valve area, ¢.g., sup} the boilers are 
being worked at full pitch and the induced draught engines are 
doing their utmost to supply the vacuum pans with ‘‘ live steam,” 
and suddenly the pan boiler shuts off the supply without pre- 
viously warning the mill superintendent, the result must be a rapid 
accumulation of steam and a consequent sudden rise in pressure. 
Now, obviously if spring safety valves are used the chief objection 
1s that the higher the valve is raised the more force is required to 
compress the spring, and even with weighted valves similar 
troubles arise. The most praciical solution to this difficulty is to 
employ a number of small valves which give more opening for 
the same “ lift.” 

In factories which have a battery of multitubular boilers, the 
addition of what is termed ‘‘ water legs” would not only increase 
the heating surface, but would add greatly to their efficiency by 
improving the circulation. The ‘‘ water legs” consist merely of a 
nest of tubes similar in appearance to those of a B. and W. boiler. 
These tubes are attached to the multitubular boiler like the tubes 
of the B. and W. are connected to the ‘‘drum.” 

It still remains an open question whether the multitubulars are 
not superior to the water-tube boiler for the combustio. of 
megass. Even with the best types of water-tube boilers a con- 
siderable deposit is found on the tubes after a few weeks of 
continuous working ; this greatly reduces their steaming capacity, 
and the incrustation is also very difficult to remove. The author 
believes that the best boiler for sugar-house work would be a 
multitubular of large diameter and comparatively short, with 
‘‘water legs.” The nest of tubes constituting the water legs 
would be so arranged as to facilitate cleaning. Such boilers would 
also be more adapted for burning wood. (This applies more to 
the multitubular boiler.) In the B. and W. boiler it has been 
found necessary to provide a considerable length of flue between 
the combustion chamber and the boiler for the complete combus- 
tion of megass. It might be mentioned here that it is doubtful 
whether the economic limit in modern plants has not been ex- 
ceeded, and whether a somewhat shorter arrangement of flues 
would not give better results. 

The author suggests the following as being a suitable arrange- 
ment for a boiler system in a sugar factory :—That a set of multi- 
tubulars should be so arranged as to give two separate steam 
supplies, first, to cane engines, auxiliary engines, &c.; secondly, 
to evaporators, juice heaters, &c. The advantages of this system 
are twofold. First, that it would be able to cope with the unequal 
consumptions of steam in the different parts of the factory ; 
secondly, that when one yortion of the factory was not working, 
the opportunity could be taken to clean those boilers out of use. 

Comparative Test of a Combined Boiler 7ft. diameter by 15ft. din. 

long and a Multitubular Boiler 8ft. by 14jt. long. 

Combined. Multitubalar. 
Se ee ie 


Duration of tes' rs. 











Fuel used .. .. Megass.. .. Megass. 
Type of furnace Step grate .. Step grate. 
Grate surface .. .. .. 30 sq. ft... 22.8 ea, ft. 
Average steam pressure 40 1b. persq. in. 401b, per sq. in. 
Ten.perature of steam .. .. 289 deg. Fah. 287 deg. Fah. 
Temperature of feed-water .. 79 deg. Fah. 80 deg. Fah. 
Weight of megass burned .. 9035 Ib. -- 9565 is 
Total water evaporated.. .. .. .. 29,620 Ib. 28,215 Ib. 
Total water from and at 212 deg. Fah. 34,434 Ib. 32,771 Ib. 
Water evaporated per lb. of megass. . 3.28 Ib... 2.95 Ib. 
Water from and at 212 deg. Fah. .. 3.81 1b... 3.42 Ib. 
Water evaporated per hour.. .. 4936 Ib. 4702 Ib. 
Water from and at 212 deg. Fah.. .. 5739 Ib. 5462 Ib. 
Water evaporated per sq. ft. grate 
surface perhour.. .. .. .. .. 104Ib. .. 209 Ib. 

Water from and at 212 deg. Fah. 191.3 Ib. 242.5 Ib. 

* The Institution of Mechanical Engineers, Graduates’ A iati 





These figures show the atneien in economy of working of the 
combined boiler over the multitubular. We should, however, do 
well to bear in mind Mr. Williams’ answer to Mr. Abell’s criticism 
on the “main” boiler plant. when he says:—‘‘ Economy in the 
construction and setting of a large boiler plant, such as described, 
required to be studied, as well as economy in operation. It 
required no argument to prove that a boiler of small diameter and 
long tubes was cheaper to make and to set per square foot of 
heating surface than a boiler of large diame er and short tubes.” 
The question, therefore, is carefully to discriminate in what 
cases the economy in working shown by the combined boiler will 
warrant the extra capital expenditure involved in setting and con- 
struction of same. 

Fuel.—Megass is the staple fuel of the modern sugar factory, 
although wood is used to supplement the supply. The calorific 
value of the megass varies considerably with the different varieties 
of seedlings now in use. Deerr gives the following figures for the 
average calorific values of the different fuels :— 


Gross B.T.U. /Ib. 
Air-dried wood, 25 per cent. moisture .. -. +. 4500 to 500 
Green megass, 50 per cent. moisture .. 
Cane straw, 10 per cent. moisture . . 5500 
Molasses, 25 per cent. moisture 4500 


The heat available for generating steam in the case of megass 
may be taken at 55 per cent. of the gross thermal value, as the 
heat required to evaporate the associated moisture has to be 
deducted from the above-mentioned figures in each case. It might 
be mentioned here that in British Guiana the wood used is Coorida; 
where this wood constitutes the regular fuel in use, care should be 
taken to inspect the boiler tubes from time to time, as the acid 
distilled off from Coorida, if allowed to settle on the tubes, sets 
up corrosion. With certain varieties of seedlings, the megass is 
so poor that it is of very little use as fuel. Now, in order to raise 
its calorific value, molasses is sometimes sprinkled on to the 
megass. There are two methods of doing this. One method is 
to thin the megass by heating it and then to spray it across the 
megass carrier at the rear of the last set of mill rollers by means 
of acopper pipe something similar in construction to a maceration 
ipe ; but this method is not very satisfactory. The second and 
etter means to employ is to spray the molasses direct into the 
furnaces. It is, of course, purely a question of calculation to 
determine when it is economical to use mo asses for this purpose 
and when to use it for making rum or catt’e food. The author’s 
opinion is that it would in many ways prove remunerative to Jay 
on molasses burners to the furnaces and to use these at certain 
riods when the thermal value of the seedling megass became 
inordinately low. - Experiments have been carried out on furnaces 
burning molasses and megass and on furnaces burning megass 
only, and samples of ash taken from each. On comparison the 
ash taken from ‘the former was found to contain considerable 
quantities of lime and potash and a valuable fertiliser was thus 
produced, It is now universally recognised that the value of any 
particular variety of seedling does not depend merely on its sugar- 
giving property, but also on the value of its megass as fuel. To 
obtain in tabulated form the thermal values of the different 
varieties of seedlings now in use has long been the desire of the 
author, but it is quite certain if such tables are to be prepared 
that experiments will have to be carried out on a large scale, and 
the particular conditions under which each is run carefully noted. 
The fuel value of megass does not only vary with the different 
types of canes and the meteorological conditions under which 
these are reared, but also with the treatment they recei.e in the 
mill. 

Since the calorific value of our fuel varies so greatly, the 
question arises what proportion of grate area to heating surface 
should be employed in order to ensure the best results. The 
author maintains that the only solution to this problem will be 
found in some form of expanding grate in which this ratio could 
be varied at will to suit the different fuel values of the megass— 
for it is just as necessary to have some elasticity in this direction 
as it is to be able to vary the supply of air to the furnaces. 

Arrangement of pressure mains, &c.—A little consideration will 
show that the pressure mains in a sugar factory must be arranged 
in such a manner as will fulfil the following conditions :—First, to 
give an ample supply of dry and, if possible, superheated steam to 
the cane engines, steam pumps, &c.; secondly, to give a good 
supply of steam to evaporators. 

In a certain sugar factory in British Guiana which has been 
added to from time to time the engineer adopted a high-pressure 
and low-pressure system to satisfy the two conditions mentioned 
above. The high-pressure superheated steam taken from two 
B. and W. boilers is mixed with the saturated steam from a 
B. and W. without a superheater, and the whole taken through a 
reducing valve, which further dries the steam, reducing the 
pressure from 120 lb. to 801b. per square inch, The low-pressure 
system is supplied from multitubular boilers at 601b. per square 
inch ; this constitutes the ‘“‘live” supply te evaporators. Old 
multitubulars were used as exhaust superheaters, and the exhaust 
steam had 60 deg. of superheat; this showed great economy 
in the triple. It might be mentioned here that this factory ran 
for two years with 100 deg. superheat on the high-pressure system, 
and gave considerable satisfaction during this period. It is some- 
times contended that the old type beam engines are not adapted 
to the use of superheated pouting wth the author’s experiences have 
proved to be in direct contradiction to this, for when a thoroughly 
efficient system of lubrication is provided superheating is particu- 
larly advantageous in the older type of engine, as they have only 
single-ported valves, and the exhaust steam returns, therefore, by 
the same passage that the “‘live” enters, thus setting up conden- 
sation, which superheating tends to ameliorate. The fact, how- 
ever, that native labour cannot appreciate the properties which 
superheated steam possesses should not be lost to sight, and it is 
well, therefore, in a factory where a high degree of superheat is 
employed to enforce the most stringent rules with regard to 
lubrication. 

Superheating.—It is objected by some authorities that the use of 
high-pressure steam in pans has a deterrent effect, resulting in 
local overheating and tending to produce caramelisation. A 
similar objection might be raised against the use of low-pressure 
steam highly superheated ; but this can but be one of ‘‘ degree.” 
In triple effets and juice heaters superheating should work an 
economy if not carried to excess, embodying as it does the two 
qualifications necessary to the frugal expenditure of thermal 
energy for evaporation in vacuo, viz., high temperature and low 
pressure. The actual degree of superheat likely to be attended 
with the most economic results cannot be obtained from mathe- 
matical formule, but must be found empirically for each particular 
case. 

Choice of engines.—In many sugar factories steam is not used 
expansively, as the exhaust steam is used for evaporative purposes, 
and a large supply is therefore welcomed. In the later factories, 
however, expansion is apparently used with advantage. The chief 
point in choosing machinery is to have it as simple as possible. 
Any complicated gears, &c., lose their utility in the hands of 
native labour, and such may therefore be regarded as unnecessary 
refinements. Cylinders should be fitted with relief valves as a safe- 
guard against ‘‘ priming,” which is at times unavoidable. In 
factories were ‘double crushing ” is effected by two mills, each 
having its own motive power, care must be taken in adjusting 
their relative speeds, in order to obtain a continuous ‘ blanket of 
megass,” which is, so to speak, the “hall-mark” of a good 
“crush.” For this purpose it is better to place the mills ‘‘ tandem- 
wise ” than ‘‘in parallel” connected by a cross carrier. But the 
advantage claimed for the latter system is, that in the event of 
one mill breaking down the other can continue working. This is, 
however, quite an unnecessary precaution to take in a factory 
which is under proper supervision, and it would also entail a 
special arrangement of carriers from the second mill to the cane 

unts. 
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quadruple crushing ; that is, they consist of six, nine, or twelve 
rollers with a crusher on the first mill. The eleven-roller mill, 
which would include a Krajewski crusher, is probably the best of 
these. In exhaustive trials run on nine-roller and twelve-roller 
mills, the latter show a slightly higher percentage extraction ; but 
it is doubtful whether the advantage gained is sufficiently sub- 
stantial to warrant the extra expenditure involved in purchasing 
the fourth mill. There are several methods for taking up sudden 
strains in mills. The hydraulic is the most sensitive of these and 
acts as a safeguard should any metallic substance be passed 
through the mill either by design or accident. The toggle gear 
placed on the top of the mill cheek and fitted with volute springs 
is another method, but should a gudgeon break it would entail 
considerable labour in removing the toggle gear. Perhaps the 
simplest system to -— is the Rousselet Sot, which passes 
right through the miil. e four bolts—two in each mill cheek— 
can be so proportioned, the tensile strength being known, to 
stand the maximum allowable strain on the gudgeons. Should 
the strain at any time exceed this limit the bolts would burst 
and could be quickly replaced by new ones. Hydraulic gear is, 
Nita almost essential where a krajewski is in front of the 
mull. 

Arajewski.—It is the practice in certain parts to reduce the width 
of the cane carrier as it approaches the krajewski, the theory 
being to concentrate the supply of canes, and thus to produce a 
“thicker feed.” Now, if each cane could be placed in the cane 
carrier lengthwise, the above-mentioned theory might work out in 
actual practice. But as the canes are thrown on to the cane 
carrier haphazard, many falling crosswise, they tend to mount the 
cane s as they approach the narrowing-in portion, and cause 
trouble in this manner. Krajewski rolls will add from 20 to 30 per 
cent. to the capacity of the mill. 

The surface of mill volls.—A word might be said regarding this 
important point. It is a peculiar fact that although the same 
mixture may be used for the rolls, there are hardly two rolls whose 
surfaces are alike. It is necessary, therefore, to find out the 
nature of the new roll and to treat it accordingly. On a certain 
sugar factory in the West Indies pneumatic chippers were used to 
roughen the roller surfaces to make them grip the canes, but such 
severe treatment as this must be judiciously applied, as, if carried 
to excess, the rolls will be rapidly ruined. A small Westinghouse 
pump, such as is used on locomotives, supplied the compressed air 
for the purpose, 


(To be continued.) 








AUSTRALIAN NOTES. 


THE report of the New South Wales Public Works Department 
for the year ended June, 1907, has only recently been published. 
As it deals comprehensively with all public works in the State, it is 
always late in See issued. The expenditure during the year, 
exclusive of cost of administration, has been as under :— 


Rivers, water supply, and draina, 

Roads, bridges, and ferries.. .. .. .. 

Railways and tramways (construction) . . 

Local Government (incidental to) .. .. 

State buildings cee rks 

gk. a eee 
These figures are exclusive of work carried out for 
departments or for the Commonwealth Government. 

On works of water supply and sewerage the expenditure during 
the year amounted to E21 916. On the Cataract Dam every effort 
was made by contractors to complete within contract time, which 
expired on 10th April, 1907. By that date the contract was near- 
ing completion, and a large body of water had been impounded. 
Owing to the continued dry weather, it has already been found 
necessary to draw upon this supply to replenish the reservoir at 
Prospect. The main wall was finished at the end of June, and the 
whole scheme is now practically complete. 

In December, 1906, after a comprehensive and searching inquiry, 
authority was granted by Parliament to proceed with the Barren 
Jack storage and Northern Murrumbidgee irrigation scheme. The 
cost of this proposal, exclusive of land resumption, is estimated at 
£1,574,008. In addition to supplying about 1,000,000 acres with 
water for stock and the cultivation of fodder crops, the scheme 
will provide for the irrigation of about 357,000 acres of high-class 
land suitable for close settlement and intense cultivation. The 
salient features of the proposal include a dam across the Murrum- 
bidgee River at ‘‘ Barren Jack,” about three miles below its con- 
fluence with the Goodradigbee River ; a movable diversion weir 
and regulator, about 220 miles down stream ; a main canal approxi- 
mately 132 miles jong: a main branch canal about 35 miles long, 
and a series of subsidiary canals and distributing channels passing 
through the area to be oy The dam will be of cyclopean 
masonry and concrete, and will be sufficiently high to impound 
water toa depth of 200ft. immediately above it. The reservoir will 
have a capacity of 33,380,864,000 cubic feet, the catchment area 
being about 5000 square miles. The land to be irrigated will be 
resumed where necessary, subdivided, and sold -on easy terms. A 
charge of probably 5s. per acre-foot will be made to the settlers 
for water. 

On the Ist January, 1907, the bulk of the works hitherto dealt 
with by the roads and bridges branch were transferred by the 
operation of the Local Government Act of 1906 to the shire or 
municipal councils, but the more important bridges and ferries 
were proclaimed national works, and these, together with the 
roads, bridges, ferries, and public watering-places in the Western 
division remain, as before, under the control of the roads and 
bridges branch. 

Authority was granted during the year by Parliament for the 
construction of the North Coast Railway, Maitland to South 
Grafton, 3103 miles in length, estimated cost £2,650,820, and 
surveyors working from separate camps have been engaged on the 
permanent location of the sections. The advocacy of this railway 
has continued since about 1882. Some of the country passed 
through is of a rough character, and although there will be no 
works of any special magnitude, the line will include about 
thirteen tunnels, the longest being about 1941ft., and a number of 
more or less important bridges. The line will open up large areas 
of good agricultural and dairying country, make available a variety 
of excellent timber, and will bring the north-eastern producer into 
closer touch with the metropolitan market. 

The Local Government (Shires) Act came into force in February, 
1906, but as a matter of expediency, and to allow time for the new 
conditions to be arranged in working order, it was provided that 
the administration of the various works which ultimately would 
be transferred, should be continued by the department until they 
were taken over by the councils on a date to be fixed. Subse- 
quently, in Deeember, 1906, the Local Government Extension Act 
was passed, which extended the principles of the first Act to muni- 
cipalities, These Acts were at once consolidated by the Local 
Government Act of 1906, and, with the exception of certain clauses, 
came into operation on Ist January, 1907. The provisions of the 
Act embrace that section of the State, a little more than half the 
whole area, comprising what are known as the eastern and central 
divisions, excepting only the city of Sydney, Lord Howe Island, 
and fae islands in Port Jackson. The remainder or western divi- 
sion is held principally in large pastoral areas; the population is 
comparatively small and widely scattered, and the conditions with- 
out doubt are unsuitable for the application of the principles of 
local government. The incorporated area is divided into 134 
shires, and these are subdivided into ridings, three to each shire. 
The shires range in area from 33 square miles to 5894 square miles. 
In addition to the shires, there are 193 municipalities, Ridings 
have equal ——— on the council, and may each return two 
councillors, which number may be increased to three by subsequent 


940,935 
412,331 
317,185 
200,517 


158,333 
40,058 


other State 





resolution of the eouncil, while the number of aldermen in any 
municipal council is in general limited to not less than six nor more 
than twelve. The shires and municipalities have full control of all 
public places, roads, bridges, ferries, wharves, and public watering- 
laces within their areas, with the exception of such works as have 
n proclaimed ‘‘national,” in which case the construction and 
maintenance rests with the Public Works Department. 


Ladder Dredge Expenditure, Year ended June, 1907. 
Material lifted. 


Where working. 


| 


Dredge. 





| 

..| Mud, sand, and stones! 421, 
..| Mudandsand.. ..| 498, 
.| Mud, sand, stone, and| 190, 

clay | 

.| Mud, sand, and shell .. | 

Mud, sand, and acd 

xa as ee | 


Samson ..| Newcastle .. 
Newcastle..' Newcastle .. 
Hunter .| Newcastle .. 


., Cape Hawke 
.| Clarence river .. 
.| Manning river .. 


Ulysses 
Minos.. 
Pluto .. 





Sand Pump Dredge Expenditure, Year ended June, 1907. 


..| Neweastle ....| Sand, mud, and shell .. 

..| Neweaste ..  ..| Sand, mud, and shingle 

..| Newcastle ....| Sand, mud, and shell .. 
eA 


"| Richmond river..| Hard sand 
..| Macleay river “| Stone, mud, and sand.. | 


Neptune 
Jupiter 
Castor 
Dictys 
Glaucus 


..| Neweastle .. ..| Sand.. 
Groper 


Combined Grab and Sand Pump Dredge Expenditure, Year 
June, 1907. 


148,780 
120,190 
137,035 

46,993 


Sand, mud, and shell .. | 


| 
and 
| 
| 


Delta .. Newcastle & Lake} 
Macquarie } 
Eta .| Moruya river ..| Sand, gravel, 
| shingle 
Camden Haven..| Sand.. 


Tweed river —..| Sand, mud, shingle 





Theta .. 
Sigma. . 


(irab Dredge Expenditure, Year ended June, 1907. 


x | Nambucca river | Gravel. ae 

..| Richmond river..| Sand and mud 

..| Clarence river ..| Rock... .. .. .. 
7 Newcastle .. ..| Gravel and sand .. 


lota 
Mu 
Omega 
Upsilon 


9,668 | 7.11 
34,035 | 8.43 


CATALOGUES. 

SHERARD” CowrER COLES AND Co., Limited, 82, Victoria-street, 
Westminster, 8.W.—A leaflet received from this company has 
reference to centrifugal pumps for acids. 

THe British ELgecTRIC TRANSFORMER COMPANY, Hayes, 
Middlesex.—This is a circular having reference to Berry 
ee auto-transformers for use with metallic filament lamps. 

ransformers of various capacities and voltage ratios are dealt 
with. 

BEANLAND, PERKIN AND Co., Leeds.—Sectional catalogue H.3. 
to hand from this company has reference to hack saws, kc. It 
illustrates and describes power-driven hack sawing machines of 
various kinds; also hand-operated rail sawing machines, hand 
hack saws, &c. Prices, dimensions, &c., are included. 

RIcHARD WADE, Sons, AND Co., Limited, Hull._-We have 
received a revised copy of this company’s catalogue of wooden 

les. It gives among other things the results of tests in tabulated 
orm. The catalogue has been considerably enlarged, and it now 
contains much of interest to engineers whose work necessitates the 
use of wooden poles. 

Bascock AND WILCOX, Limited, Oriel House, Farringdon-street, 
E.C.—Two leaflets have reached us from this company dealing 
with water-tube boilers for land and marine service, Sectional 
drawings of the marine boilers are given, and there is also a 
general description of and other information pertaining to this 
firm’s boilers. 

G. HERBERT TAYLOR, Levenshulme, Manchester,A catalogue 
of wire machinery sent us by Mr. Taylor includes illustrations and 
particulars of wire flattening and wire cutting and straightening 
machines, The hines are claimed to contain the most recent 
improvements, and judging from the excellent illustrations, seem 
to show a marked advance in design. 

THE AUTOMATIC SIGNAL CoMPANY, 35, Queen Victoria-street, 
London, E.C.—This is a pamphlet pertaining to automatic signal- 
ling on locomotives on Rowen’s electrical system. The pamphlet is 
well got up, and it deals with the subject in a concise manner. 
Many illustrations are given, and the reader cannot fail to grasp 
the principle of this system of signalling. 

GEIPEL AND LANGE, 72A, St. Thomas’-street, S.E.—A circular 
has reached us giving particulars of this firm’s new ‘‘ guar | 4 
steam trap. which has just been put upon the market. The 
advantages claimed for this new trap are clearly set forth, and 
there is a full description and a sectional drawing. Prices and 
other particulars interesting to purchasers are also included. 

ANDREW BarcLay, SONS, AND Co., Limited, Caledonian Works, 
Kilmarnock, N.B.—A circular has been received from this company 
which deals with Oddie-Barclay high speed ram pumps, and several 
different pumps of this ty i lan 





are illustrated. There is also a 
and elevation accompanied by a complete description. We have 
also received a card illustrating some of the company’s locomotives. 

TURNERS AND MANVILLE, Limited, Hopetoun House, 5, Lloyd’s- 
avenue, E.C,—‘‘ What is Voltax?” is the title of a little pamphlet 
sent to us by this company. The pamphlet deal» with an anti- 
corrosive varnish combining the qualities of transparency aud 
elasticity with waterproofing and insulating properties. Its uses 
comprise the covering of wood work,- metal work, and electrical 
apparatus, 

F. REDDAWAY AND Co., Limited, Pendleton, Manchester.— 
This is an extensive and interesting catalogue. It gives full 
particulars of the company’s ‘‘ Camel” brand camel-hair belting 
and other specialities manufactured by the company. The cata- 
logue is divided into five sections, and descriptions of the goods 
with which the catalogue deals are given in English, French, 
Spanish, Chinese, and Japanese. In Section 1 an interesting 
report is given on some tests made on ‘‘Camel” brand belting. 
The tests were carried out by Mr. Hopkinson, M. Inst. C.E., of Man- 
chester, who from these tests concludes that the ‘“‘ Camel” belting 
has a number of favourable points not ssed by ordinary 
leather belts. Particulars of Reddaway’s standard cotton belting— 
“‘Crocodile” brand—and the new ‘‘ Ressiter” driving belt are 
also given, together with suggestions to users. Section No. 2 
deals with canvas hose, unkinkable ventilating hose, tank hose, 
and other fire appliances. Section No. 3 has reference to 
patented pads or st felts for calico printers, laundries, &c, 
Section No. 4 is devoted to mineralised rubber goods for general 
mechanical work, collieries, &c. Besides many other things 
dealt with in this section, there are illustrations showing the 
various kinds of rubber tires as manufactured by the company 
for motor cars. The Jast section treats of the ‘‘Sphincter” 
grip for hydraulic work, steam, and many other purposes. 
Illustrations are given in this section showing the hose in use 
on rock drilling, riveting boilers, &c. Improved high-pressure 
hydraulic couplings are also treated of in this section, The 
catalogue is well illustrated throughout, and it is provided with 
an extensive index, with the aid of which any specific information 
can readily be found, 





THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Raw Iron Excitement. 
EXCITEMENT is this week observable in the raw iron trade 

The improvement reported last week has been succeeded by a re- 
markable concurrence ot buying operationson the part of consumers 
and the improvement has become very distinctly emphasised, 
Prices are rising and sellers declare that the present is no passing 
‘‘spurt,” but an exact trade revival. There is every reason to 
hope that their views may be justified, and certainly there seems 
much to support them even thus early. It has been made clear 
for some time past that consumers of pig iron were far from 
adequately covered, and a firm attempt by sellers to put an end to 
the ‘‘rot” that had set in in prices, and secure a rise, however 
small, created an immediate haste by buyers to get in at the old 
prices. In this buyers were not successful. Makers refused the 
increased contracts that were now pressed upon them, and taking 
immediate advantage of the favourable change in the market 
declared specific advances, which this week have had to be paid or 
the iron gone without. 


Advances in Pig Iron Prices. 

Pig iron prices have now been pushed up Is. 6d. to »s., 
and on some brands as much even as 2s, 6d. per ton. Consumers 
on ‘Change in Birmingham to-day—Thursday—protested that the 
advance was over-rapid and was unwarranted by the actual con- 
dition of the consuming industry, i.¢., the manufactured iron 
trade. Makers, however, were firm in refusing to give any heed 
to the protests, and declared that they had suffered from the 
trade depression long enough. They declined to give way in 
the course upon which they have entered, and, indeed, were by 
no means anxious to book all the forward orders now offered. 
A few firms were reported to have accepted contracts up to 
Christmas, the individual bookings being from 1000 tons to 
3000 tons and up to 5000 tons. But the bulk of producers would 
not book as far forward as this, and consumers were unable to put 
on all the business they would have liked. 


New Iron Quotations, 

In view of the approach of autumn, when the iron trade 
generally enjoys increased activity, the advanced prices are not 
likely to come down, and at the close of to-day’s market the ten- 
dency was still upwards. The new quotations may be set out as : 
—F« "ge pig iron: Staffordshire common, 46s.; part-mine, 48s. to 
fi0s.; best all-mine, 80s. to 85s.; and cold blast, 110s. per ton. 
Midland forge irons were :—Northamptonshire 45s. to 47s., and 
Derbyshire 47s. to 48s, North Staffordshire forge iron was 48s, tid. 
to 50s. and on to 51s. per ton. 


Manufactured Iron Position. 

Manufactured iron does not yet show much quickening 
movement in sympathy with the revival in the raw iron trade, since 
demand yet in this branch is no better ; but the common and un- 
marked bar makers are quoting prices up Is. 6d. to 2s. 6d. per 
ton. Their position at present is exceptional. If, however, the 
upward movement in pigs should be prolonged, manufactured iron 
prices generally will certainly have to be advanced. Selling rates 
are now so excessively low that with material dearer makers will 
have no alternati e. Common bars this week are quoted on the 
higher basis of £6 to £6 5s.; merchant bars, £6 5s. to £6 10s.; 
hoops, £7 ; tube strip, £6 10s. to £6 12s. 6d.; and rivet iron, 
£6 Tre. to £7 per ton. The condition of the sheet trade, whether 
black or galvanised, continues a matter of concern, but with 
autumn apprvaching a larger demand, particularly in the eerie 
department, is pretty confidently predicted. Sheets, black doubles, 
for merchant and galvanising purposes, remain at £7 7s, 6d. to 
£7 10s. per ton ; and trebles, £8 to £8 2s. 6d., all f.o.b. Liverpool, 
or equal. Galvanised sheets of 24 w.g. continue £12 10s. f.o.b. 


Raw Steel More Optimistic. 

Raw steel sellers are this week more optimistic. They 
opine that the revival in pig iron may communicate itself te their 
own branch. In steel half products, as in pig iron, users are 
known to have been curtailing purchases a good deal, and now 
that iron buyers have started to contract ahead again, steel sellers 
are hopeful that raw steel consumers will take a similar course. 
In view of such an eventuality, steel prices were firmer to-day in 
Birmingham, although actual quotations were without much 
change, on thé basis of £4 10s. to £4 12s. 6d. for Bessemer sheet 
bars, and £4 12s, 6d. to £4 15s. for Siemens qualities. 


Rolled Steel. 
Demand in the rolled steel trade is without change, and 
— continue at: Angles, £5 16s. 3d.; girder plates, £6 2s. 6d.; 
voiler plates, £6 15s.; and joists, £5 15s, to £6 5s. per ton. 





NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
MANCHESTER, Wednesday. 
Better Prospect in Pig Iron. 

ALTHOUGH the Iron ‘Change on Tuesday was rather 
meagrely attended, caused to some extent by the holidays in 
certain parts of Lancashire, yet the feeling in pig iron continues 
good, and forward prospects are decidedly better. There is a 
greater disposition on the part of buyers to cover both prompt and 
forward requirements, but merchants and makers are keen after 
orders, and, notwithstanding this, prices were 6d. to 1s. per ton 
higher for certain brands. The warrant market continues to show 
some strength, and this reacts here, in so far as East Coast brands 
are concerned, and these again show higher prices as compared 
with a week ago. There was not much change to note in Scotch, 
but it was noticeable that Glengarnock was held for full rates. 
Derbyshire on the present level is about the best value in this 
market, and both this and Lincolnshire have an upward tendency. 
Hematite was slightly better, and forge iron was reported to be 
about 1s. per ton higher. There was not much doing, however, in 
the latter class, 


Finished Iron and Steel. 
Finished iron is quiet, but in most classes of steel makers 
are holding for full rates, foreign competition, especially in billets, 
notwithstanding. 


Copper and other Metals. 
In manufactured copper the feeling was quietly steady. 
Sheets were about £1 per ton dearer as compared with last week. 
Tubes remain unchanged. Sheet lead quiet at late rates, Tin: 
English ingots have been variable and closed lower. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 51s. 6d.; Stafford- 
shire, 51s. 6d. to 52s.; Derbyshire, 51s, 6d.; Northamptonshire, 
53s.; Middlesbrough, open brands, 59s. 10d. to 60s. 4d. Scotch: 
Gartsherrie, 61s. ; Glengarnock, 59s. to 59s, 6d. ; Eglinton, 57s. 9d. to 
58s.; Dalmellington, 57s. 6d. to 57s. 9d., delivered Manchester. 
West Coast hematite, 57s. 6d. to 58s.; East Coast ditto, 56s. 6d., 
both f.o.t. Scotch, delivered Heysham : Gartsherrie, 59s.; Glen- 
garnock, 57s. to 57s, 6d.; Eglinton, 55s. 6d. to 56s.; Dalmellington, 
55s, 6d. to 55s. 9d. Delivered Preston: Gartsherrie, 60s.; Glen- 
garnock, 58s, to 58s, 6d; Eglinton, 56s, 9d. to 57s.; Dalmellington, 
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6s, 6d. to 56s. 9d. Finished iron: Bars, £6 10s.; hoops, 
(7 2s, 6d.; sheets, £7 15s. to £8. Steel: Bars, £6 5s.; Lancashire 
hoops, £7 5s.; Staffordshire ditto, £6 17s. 6d. to £7 ; sheets, 
£7 17 6d.; boiler plates, £7 17s.; plates for tank, girder, and 


bridge work, £6 5s. to £6 7s. 6d.; English billets, £4 10s. to 


£4 12s, 6d.; foreign ditto, £4 to £4 2s, 6d. Copper: Sheets, 
£76; tough ingots, £64 10s.; best selected, £64 10s. per ton; 
copper tubes, 94d.; brass tubes, 7}d.; condenser, 84d.; rolled 
brass, 64d.; brass wire, 64d.; brass turning rods, 6¥d.; yellow 
metal, 6d. perlb. Sheet lead, £16 to £16 5s. per ton, English 
tin ingots, £133 10s. per ton. 


The Lancashire Coal Trade. 

The particular feature of the week was the meeting of the 
Conciliation d for the Federated Districts held in Manchester 
on Tuesday afternoon. The meeting was consequent on an 
application by the employers for a 5 per cent. reduction in the 
colliers’ weges. The matter was little discussed on the Coal 
Exchange, as it a) ypeared to be a foregone conclusion that no 
agreement would be arrived at, and this turned out to be the 
case. The matter will now be referred to Lord James of Hereford, 
who will make his report according to rule within the ensuing 
three weeks. So far as business was concerned, there was little 
passing, especially in the shipping department, and prices all 
round were distinctly in buyers’ favour. 


Employment in the Engineering Trades. 

According to the official report, employment was fairly 
good with makers of textile machinery, and some overtime was 
still reported. In general, engineering employment was slack, 
and short time frequently worked. Inthe Manchester and Liver- 
pool district the percentage returned as unemployed continues to 
increase, being 10.4 per cent., as compared with 9.7 in June last, 


and 2.7 in July of 1907. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

No improvement can be reported in the hematite iron 
trade of this district. Orders are coming to hand very slowly, 
and smelters are only indifferently employed. There are only 
twenty furnaces in blast in the district out of fifty-nine built, 
and makers find it difficult to get buyers even for the small output 
of iron they are putting on the market. Yet, although the pro- 
spects are gloomy, a general belief is entertained that a change 
for the better will soon come about. There are silent indications 
of this, but no actual proof of a better demand springing up at 
an early date. There is, however, a gradual growth of commercial 
confidence, and this is being shown alike by makers and those who 
are usually their best customers. The shrinkage in the consump- 
tion of iron by local steel makers is the greatest blow the ane 
has felt of late, as it makes it necessary to depend on the ordinary 
demand for hematite iron to keep the furnaces at work. Prices 
show no variation on the week. Makers are quoting 59s. nominal 
for mixed Bessemer numbers net f.o.b., but sales are being made 
at 57s. to 57s. 6d. Warrant iron is at 56s, 9d. per ton net cash 
sellers, but no transactions in warrant iron have been noted for 
some time past. There is very little doing in special hematite 
iron, although this is a feature of local trade which is now 
established in connection with certain classes of high-class steel, 
which needs the best of iron for its production. Ferro-manganese 
and spiegeleisen are in quiet sale. Scrap iron is not in much 
demand. Iron ore is very quiet indeed at native mines, and 
there is a smaller production than has been known for some 
time past, while prices are low at 10s. for good ordinary sorts net 
at mines, 


Steel. 

There is a very meagre demand for steel of all sorts, and 
the orders offering to British makers are not sufficient to employ 
even one-third of their plant. Nothing whatever is being done in 
this district in shipbuilding material, because the Barrow works 
where this class of steel is produced are at a standstill, and have 
been so for over three months. The rail and merchant mills at 
Barrow are also standing, and so also is the large steel casting 
department, where heavy castings are made for shipbuilding and 
engineering purposes, 


Shipbuilding and Engineering. 


There is marked depression in both these trades, and no 
new business has been secured lately ; but prospects are better 
than they have been. 


Shipping and Coal. 
The shipments of iron and steel from West Coast ports 
last week amounted to 8124 tons—iron 5147 tons and steel 2977 
tons, as against 14,818 tons for the corresponding week of last 
year, a decrease of 6694 tons. For the year to date the shipments 
aggregate at 311,691 tons, against 570,162 tons for the correspond- 
ing period of last year—a decrease of 258,471 tons. There is no 
improvement in the coal and coke trades, and although prices are 
low the volume of business is small. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The Business Situation. 

THE improved tone noted last week in the iron market is 
fully sustained. An impression appears to prevail that prices are 
sufficiently low to induce more buying, and this has been freely 
done of late, the situation being decidedly better as regards the 
purchasing of pig iron. In the heavy industries the general con- 
dition continues as previously reported, with, however, some 
expectation of improvement in the autumn. The collieries are 
working very well, being employed generally from four to five 
days a week, in some instances rather more and in others rather 
less. The local ‘‘ feasts” are still operating somewhat against 
the output, and holiday influences at oak altogether disappear 
pee Doncaster Races wind up the “play” habit in the mining 

istricts. 


Steam Coal. 


A satisfactory trade continues to be done on export 
account, but the business from the Tyne is relatively higher, the 
coal supplied for the Baltic ports having mostly been bought this 
year in the Tyne districts, the total quantity of coal purchased 
being considerably less than last year. The latest available 
returns from,Hull and Grimsby show that the export business is 
below that of the corresponding period of last year. From Hull, 
for the week ending August 11th, the total coal exports reached 
‘7,476 tons, compared with 97,680 tons for the similar week of 
1907; from Grimsby, 41,490 tons, against 45,473 tons. The 
principal foreign market supplied from Hull was Cronstadt, which 
took 10,939 tons, Civita Vecchia coming second, with 6717 tons. 
The chief foreign market supplied from Grimsby was Hamburg, 
which received 6207 tons, Gothenburg taking second place, with 
3961 tons. A considerable quantity of coal from South Yorkshire 
goes to the Manchester Ship Canal, mostly Partington. Although 
this business shows no great animation, it is rather increasing than 
otherwise. Coal for shipment remains at 10s. to 10s. 6d. per ton, 
but quotations are stiffer, owing to advances in the Tyne district, 
and the export season now getting well on. There is no improve- 
_—_ » report in the demand for steam coal from the home 
marke 


House Coal. 
An advancein household coalisanticipated ata later period, 








owing to the lessened buying during the summer months, con- 
sumers having held off in expectation of reductions which did not 
take place. eanwhile a fair business is being done with all 
markets. Best house coal is quoted at 10s. 6d. to 11s. per ton ; 
secondary sorts, 9s. 9d. to 10s. per ton. The latter have been in 
more active request for some time, but there is now an increased 
tendency to purchase freely in the higher grades. 


Coke and Coking Fuel, 

Best washed coke is a trifle weaker, if anything, the current 
quotations being from 10s. 9d. to 11s. per ton ; unwashed coke 
remains at 10s. 3d. to 10s. 9d. per ton. From the Derby district 
it is reported that the market for coke is recovering, but that the 
demand is not yet sufficient to exhaust the output of the ovens, 
There is still a steady trade doing in coking fuel; slack is at 
4s, 6d. to 5s. per ton, with output rather larger than the market 
requires, 


Iron and Steel. 

The official quotations for hematites remain unaltered, 
but the firmer tone to which reference was made last week is fully 
maintained. ‘Ihe export business for Germany is kept up, and 
the resumption of buying for the United States is regarded as a 
favourable feature. The Lincolnshire Ir ters’ Association, 
at their meeting last Friday, left quotations unaltered, and Derby- 
shire are also unchanged. We have already noted the improved 
business in both Lincolnshire and Derbyshire irons used in this 
district. The improvement is continued, buying being much more 
active owing to a pretty general impression that the present prices 
are about as low as they will be. There is no change for the better 
to report as yet in the finished iron and steel trades, but a more 
hopeful feeling is apparent, although it is not expected that any 
considerable improvement can take place for some time in the 
general run of the steel manufacturing industry. 





Iron Quotations. 

West Coast hematites, 68s. to 70s. per ton; East Coast, 
63s. to 65s. per ton; Lincolnshire No. 3 foundry, 49s. per ton ; 
No. 4 foundry, 48s. per ton; No. 4 forge, 47s. per ton; No. 5 
forge, mottled, and white, 47s. per ton; basic, 48s. per ton. 
Derbyshire, No. 3 foundry, 49s. per ton ; No. 4 forge, 48s. per t_n. 
All the foregoing quotations are net, and delivered in Sheffield or 
Rotherham. 


Bars, Sheets and Billets. 
Quotations are unaltered. Bar iron, £6 10s. per ton; 
sheets, £8 to £8 10s. per ton; Bessemer billets, £7 per ton; 
Siemens ditto, £7 10s. per ton. 


The Heavy Industries. 

In military material we hear of no fresh orders either on 
home or foreign account. Work is much needed in this important 
department, as the orders in hand are being rapidly completed. 
Requirements in railway material are not coming forward in 
any bulk, but a more hopeful indication is the circumstance 
that in some firms inquiries are more numerous, These inquiries 
are for distant markets, the home railway companies showing 
no disposition towards placing more work than has been the 
case with them for a considerable time. In regard to the new 
working arrangements between railway companies, it is felt in 
this district that the effect will rather tend to the economical 
use of stock, with probably some curtailment of replenishing, the 
allied companies being able to help each other as occasion may 
require. Although there is no fresh work in marine material, a 
feeling exists that we must be getting nearer to an end of the long- 
continued depression, and that shipowners must soon be thinking 
about building. In the engineering and other establishments 
affairs continue as previously reported. New work would be very 
welcome all round. 


Trade with New Zealand. 

The Board of Trade have created a new appointment, with 
the object of fostering and developing trade between Great Britain 
and her Colonies. The new official is called his Majesty’s Trade 
Commissioner, and his duties will be to promote the advancement 
of home trade in the country where he is situated. The Commis- 
sioner for New Zealand, Mr. G. H. Rolleston, visited Sheffield last 
week, and consulted with leading manufacturers to ascertain the 
views of home traders as to the best way of advancing the com- 
mercial interests of the city. Mr. Kolleston, although a native of 
New Zealand, belongs to a Yorkshire family, and has lived for 
some ten years in this country. He proceeds at once to take up 
the duties of his appointment in New Zealand. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

Tue Cleveland pig iron market has been somewhat 
stronger during the last few days than for some weeks past, that 
being mainly due to the fact that some considerable transactions 
in Cleveland warrants have been carried through, the chief buyers 
being London houses, who have bought nearly 30,000 tons of 
Cleveland warrants, though not for forward delivery ; they are 
wanted, if at all, in three months. It was rumoured that the pur- 
chases were really made on behalf of American consumers, who intend 
to protect themselves against a sharp advance in American pig iron, 
though agood deal more iron than has been, or can be, bought will be 
needed to be at all effective for this purpose. The statement has 
been made that the Americans do not intend to take delivery of 
the warrants which have been bought. As far as can be ascer- 
tained, only about 5000 tons were bought on American account ; 
that was openly stated respecting short tonnage. Those who have 
been buying warrants paid a very fair price for them—they agreed 
upon 51s, for three months when the prompt price was at that. 
It must be borne in mind that there is only a stock of about 
56,000 tons of Cleveland warrants. The prices of No. 3 Cleveland 
pig iron this week have ranged from 51s. to 51s. 6d. per ton for 
early f.o.b. delivery, and Wednesday’s closing figure was 51s. 3d., 
while 53s, 6d. was asked for numbers, which is very scarce. The 
most unsatisfactory feature of the market is the very low prices 
which have to be accepted for the lower qualities of Cleveland pig 
iron. Inthe ordinary course of trade No. 4 foundry is 6d. per ton 
below No. 3 ; now it is 2s. 3d. below, while No. 4 forge, which is 
usually ls. less than No, 3, is at present 4s. 3d. below, and it is not 
easy to get consumers to give even the low figures that are 
quoted. The fact is that the higher qualities of Cleveland pig iron 
are scarce, while there is a plethora of the lower qualities. The 
furnaces lately, much to the surprise of ironmasters, seem to have 
made a larger proportion of the lower qualities than is general in 
the summer time, when the materials are mostly in a very dry 
state, and can be fed into the furnaces in their best condition. 
No. 4 foundry can now be got as low as 49s. 3d.; and No. 4 forge 
at 47s. Such wide differences between the prices of the various 
qualities of Cleveland pig iron are almost unprecedented. 


Hematite Pig Iron. 

A somewhat better demand is reported for East Coast 
hematite pig iron, the reduced prices having brought consumers 
forward, though their trade is not in the least improved, nor are 
prospects encouraging. But consumers have so long bought 
sparingly that they have no stocks on which to fall back. For 
mixed numbers 55s. per ton must now be given. -Rubioore is at 
14s, 9d. per ton c.i.f. Middlesbrough, and average quality coke at 
lds. 6d, per ton delivered at Middlesbrough furnaces. 





Cleveland Pig Iron Stock. 

The stock of Cleveland pig iron in Connal’s public store 
has begun to increase slowly but steadily ; indeed, on only two 
days this month has a decrease been reported. This week local 
consumption of Cleveland iron has been reduced, nearly all the 
Middlesbrough and Stockton iron and steel works, foundries, shi 
yards, &c., being laid off for the nsual August holidays. The 
additions to the stock, however, are not so heavy as might have 
been ex d, for shipments are well maintained this week. The 
stock of Cleveland pig iron held by Connal’s on Wednesday was 
57,463 tons, an increase this month of 5145 tons. All but 1500 
tons is of No. 3 quality. 


Pig Iron Shipments. 


The shipments of pig iron from the Cleveland district 
this month are not equal to what were expected ; in fact, they are 
the worst that have been — in any month this year. ere 
is a large falling off in the demand from the Continent, more espe- 
cially toGermany. The exports this month are very much less 
than those of the corr ing period of last year, and also of 
1906. They reached 45 tons to 19th, as compared with 60,635 
tons last month ; 86,827 tons in August, 1907 ; and 82,538 tons in 
August, 1906, also to 19th. 


Manufactured Iron and Steel. 


Producers give very poor accounts of the business that 
they are a and it is difficult to find an establishment that is 
fully occupied. This week is the period of the holidays on Tees- 
side, and nearly every manufactory in this district is closed, the 
stoppages being more generally carried out than for years. There 
is no inducement for makers to keep their works going, and some 
are to be idle a fortnight. Even the rail mills are laid off this week, 
and they are the least unfavourably situated of all the works. 
The quotation for heavy steel rails is £5 15s. net f.o.b. No 
alterations have been made in any prices of finished iron and steel 
this week. Steel ship plates are at £6; steel boiler plates, £7 ; 
iron ship plates, £6 5s.; stee! ship angles, £5 12s. 6d.; iron ship 
angles, £6 15s.; steel engineering angles, £5 17s. 6d.; steel hoops, 
£6 17s. 6d.; steel strip, £6 12s. 6d.; steel bars, £6 7s. 6d.; iron 
bars, £6 15s.; steel sheets, £7 15s., all less 24 per cent. f.o.t. 
Cast iron railway chairs are at £3 10s. net. 


Coal and Coke. 

The coke trade, influenced by the depression in the iron 
trade, is in an unsatisfactory condition, demand being slacker 
than ever and prices weak. ‘lhe damping down of the furnaces 
in this district will have reduced the consumption of Durham 
coke by fully 2500 tons per week, and taking the whole 
of Cleveland it will now require at least 15 000 tons per week less 
coke than was being taken in August last year. The quotation 
for average qua.ity coke is 15s. 6d. per ton delivered at the 
Middlesbrough furnaces, and foundry coke is at 17s. f.o.b., 
but lower prices are expected. Best steam coals have been raised 
to 15s. 6d. per ton f.o.b., and best gas coals to IIs. 6d. Demand 
for coal continues extraordinarily good, and there is considerable 
congestion of traffic at the docks and staiths, the most pressing 
demands being on export account. It may well be reported 
that the coal trade of this district is at present in a prosperous 
condition, differing in this respect from all the other industries 
Coking coal is up to 10s. 3d.; and bunkers range from 10s. to 
10s. 6d. f.0.b. 


New Graving Docks near Middlesbrough, &c. 

The new graving docks which are being constructed for 
Smith’s Dock Company on the Tees at South Bank, have been so 
far completed that a few days ago the dock gates were tested, the 
tide being admitted through the cofferdam for the first time. It 
is a year and a-quarter since the work was begun. It was hoped 
that the docks would be ready for opening during next month’s 
visit of the members of the Iron and Steel Institute, but it seems 
probable that this will not be the case, though the members 
will visit the undertaking. The gates have been built by Messrs. 
Head, Wrightson and Co., Teesdale Ironworks, Stockton. The 
North-Eastern Railway Company is about to convert the 
Victoria Dock at Hartlepool into a tidal harbour, and to construct 
a new fish quay, the whole at a cost of £130,000. Work on this 
undertaking was commenced this week. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General Business Outlook. 

WITH every desire to hai] any indication of improving 
business with pleasure, there is so far no substantial evidence that 
trade has really begun to improve. In several departments of 
manufacture there is, it is true, a little more employment, but ~ 
this appears to be largely the result of orders that accumulated 
during holiday times, and only in isolated instances are these 
orders backed up with the promise of a continuance of additional 
work. Talk on Change emphasises the decline in the national 
revenue, in the Beard of Trade returns, and the earnings of the 
principal railways, while the depression in shipping is also a fertile 
source of comment. At the same time, trade has often been in an 
unpromising condition in the past, and it is an encouraging cir- 
cumstance that costs of production are now so much reduced that 
manufacturers are in a better position to undertake work with 
some hope of making a profit than they were twelve months ago. 


The Warrant Market. 


Towards the end of last and at the beginning of the 
present week there was a considerable demand for Cleveland 
warrants for delivery in three months, and a large amount of iron 
changed hands between 49s. and 50s. 94d. per ton. It was under- 
stood that a great proportion of buying was on southern account. 
There has been less doing in the last few days, and prices have 
accordingly receded to some extent. Business was done from 51s, 
to 51s. 64d., and back to 51s. 14d. cash, and at 51s, 3d. for delivery 
from thirteen to twenty-four days. 


Scotch Makers’ Iron. 


With a reduction in the price of coal the ironmasters have 
been able to meet the market by a gradual modification in prices, 
and the result is that in many cases they have good orders for pig 
iron in course of execution. Since last report one furnace has 
been changed from ordinary to hematite. There are now 37 
making ordinary and 39 hematite. the total of 76 furnaces 
in blast in Scotland comparing with 90 at this time last 
year. There are four fewer on ordinary and also four less furnaces 
making hematite than twelve months ago, which means that the 
output of each class of iron is less now than at this time by 
1400 tons a week, ora total of 2800 tons. Besides this, the six 
furnaces that had been long employed in making basic iron at 
Glengarnock, and put out at the end of last year, are still out of 
blast. In the course of the week one or two brands have been 
reduced 6d. per ton, while others have hardened to a similar 
extent. Monkland, No. 1, is quoted at Glasgow 57s.; No. 3, 54s.; 
Carnbroe, No. 1, 57s. 6d.; No. 3, 55s.; Clyde, No. 1, 60s. 6d.; No. 3, 
55s. 6d.; Gartsherrie, No. 1, 6ls.; No. 3, 56s.; Calder, No. 1, 
61s. 6d.; No. 3, 56s. 6d.; Summerlee, No. 1, 62s.; No. 3, S7s.; 

loan, No. 1, 65s.; No. 3, 60s.; Coltness, No. 1, 88s.; No. 3, 
6ls.; Glengarnock, at Ardrossan, No. 1, 61s.; No. 3, 56s. 6d.; 
Eglinton, at Ardrossan or Troon, No.1, 57s.; No. 3, 54s.; Dal- 
thellington, at Ayr, No. 1, 59s.; No. 3, 54s.; Shotts, at Leith, 
No. 1, 62s.,.No. 3, 57s.; Carron, at Grangemouth, No, 1, 63s, $d. ; 
No, 3, 57s. 6d. per ton, 
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The Hematite Trade. 

As indicated above, the output of hematite iron in Scot- 
land at present is at the rate of about 1400 tons per week less than 
at this time last year, and amounts to about 13,650 tons a week. 
It is not believed that this quantity is going into immediate con- 
sumption ; but there is little or no risk in turning out any reason- 
able amount of this class of iron with prices at their present 
abnormally low level. Besides, it is reported that fair sales are 
being made for the general manufacture of structural material, 
while there has also been more done with makers of shipbuilding 
steel. Some 10,000 tons of Scotch hematite were sold a few days 
ago at 55s, per ton, and merchants now quote 56s. 6d. for delivery 
at the West of Scotland steel works. 


Exports and Imports of Pig Iron. 


The shipments of pig iron from Scottish ports in the past 
week were smaller than usual, amounting to 3393 tons, compared 
with 11,735 tons in the same week of 1907. To Italy 645 tons were 
despatched, South America 300, Germany 230, Australia 150, 
Canada 125, India 108, Holland 95, Belgium 30, other countries 
614, the coastwise shipments being 1094, against 5018 tons in the 
corresponding week of last year. The arrivals at Grangemouth of 
pig iron from the Cleveland district were larger than for some 
time, amounting to 10,303 tons, being 2139 tons more than in the 
corresponding week of last year. 


Finished Iron and Steel. 


There has been a moderate inquiry for finished iron. At 
a meeting in Glasgow this week the makers determined to make 
no change for the present in quotations. The position of the trade 
is rendered more favourable ty the result of negotiations with cer- 
tain local makers who were alleged to have been in the habit of 
cutting prices. An agreement has been reached for eliminating 
this practice in future, so that as regards the home branch of the 
trade at least there will be something like uniformity of charges. 
The outlook in the steel trade is only moderately encouraging. 


The Engineering Trades. 

The marine department of the engineering trade, which 
was well employed when the initial branches of shipbuilding had 
become quiet, is now also beginning to feel the pinch of dull times. 
Engineers who have devoted themselves to the manufacture and 
repair of general plant are also in some cases becoming slack, and 
discharging workmen. Some boilermakers are well supplied with 
orders for land plants, and overtime is resorted to in certain 
cases. Tube makers are doing well in a number of instances, the 
larger works being on full time. Locomotive engineers have good 
contracts in kand, but at one or two of the works hours are in the 
meantime curtailed in the erecting and finishing branches, which 
are expected to be better employed later. 


The Coal Trade. 


There is a continuance of good business in the shipping 
department of the coal trade, and prices are maintained. The 
demand for manufacturing purposes is improving, and all kinds of 
small hard coal sell at steady prices. Household sorts are in fair 
demand at former prices. © sparen and shippers appear to be 
doing a more satisfactory business than the coalowners. From an 
examination of the books of the latter for the month of June, it 
appears that the average price obtained at the pits for June 
throughout the Scottish coliiery districts was 7s. 44d, per ton. 
When the coal reaches the domestic consumer the charge has 
grown to about 20s. per ton for the best qualities. Of course, 
other kinds fetch considerably less, but it is generally believed 
that the merchant is doing better than the coalmaster. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
The State of the Coal Trade. 


THE present time may be regarded as in some degree 
critical, for though prices remain fairly steady there has been a 
slight decline in best qualities of steam. Last week for several 
days quotations were fixed from 16s. 6d. to 16s. 9d., but when the 
market resumed business this week figures were from 16s, 3d., and 
it seemed to be likely that there would be a reversion to the 15s. 
rut. This has not been confirmed, and for the present best steam 
rules at 16s. 3d. to 16s. 9d. Supplies continue limited, and buyers 
are unable to ‘‘ bear” prices except in some cases. The general run 
is as follows :—Best seconds, 15s. to 15s. 6d. The steadiness of 
seconds and the demand invariably yield aguarantee for the firmness 
of best. Ordinary seconds are at 14s, to 14s. 6d.; best drys, 15s. 6d. to 
15s. 9d. ; ordinary drys, 13s, 3d. to 13s. 9d.; best washed nuts, 12s. 6d. 
to 13s.; seconds, 11s. 6d. to 12s.; best washed peas, lls, 3d. to 
lls. 9d.; seconds, 10s. to 11s.; very best smalls, 9s. to 9s. 9d.; best 
ordinaries, 8s. to 8s. 9d.; inferior sorts, 6s. 6d. to 7s. 6d.; best 
Monmouthshire black vein, 14s. 9d. to 15s.; ordinary Western 
Valleys, 14s. to 14s. 6d.; best Eastern Valleys, 12s. 6d. to 13s. 3d.; 
seconds, lls. 9d. to 12s. 3d. _ Bituminous coals: Very best house- 
holds, 17s. 6d. to 18s, 6d.; best ordinaries, 15s. to 16s.; No. 3 
Rhondda, 18s. to 18s. 6d.; brush, 13s. 9d. to 14s. 3d.; smalls, 10s. 
to 10s. 6d.; No. 2 Rhondda, 10s. 9d. to 11s. 3d.; through, 10s. to 
10s. 6d.; smalls, 7s. 9d. to 8s. 6d. At Newport best black vein is 
quoted at 14s, 6d. to 14s. 9d.; ordinary Western Valleys from 
13s. 9d. ; and Eastern from 12s. 6d. Patent fuel, at Cardiff, is 
15s, 6d. to 16s.; Newport prices, 15s. 6d. to 15s. 9d. Coke, from 
15s. 6d. to 24s. and 25s., according to quality. Pitwood, 19s. 6d. 
to 20s. Newport quotes the same. 


Anthracite. 


The future of this class of coal is regarded as hopeful, 
especially when railway enterprise has progressed. As it is, every 
week of late has yielded improvement in the market tone, and with 
the ending of holidays it is considered that output will be in- 
creased. Prices are firm, and some qualities, such as Swansea 
Valley, large in demand. For machine-made coals late quotations 
remained. This week best malting coals were firm at 24s, 6d. to 
25s. net ; second malting, 22s. to 23s. net. ‘Big vein, 19s. 6d. to 
20s. 6d., less 24 ; red vein, 12s. 3d. to 12s. 6d., less 24 ; machine- 
made cobbles, 21s, to 21s. 6d. net ; Paris nuts, 23s. to 23s. 6d. net; 
French nuts, 23s. to 23s. 6d. net ; German nuts, 23s. to 24s. net; 
beans, 21s. to 21s. 6d. net ; machine-made large peas, 14s. 6d. to 15s. 
net; fine peas, 10s. to 10s. 6d. net ; rubbly culm, 5s. 6d. to 5s. 9d. 
net, less 24; duff, 3s. to 3s. 6d. net. Swansea quotes other coals 
as follows :—Best large steam, 16s. to 16s. 6d.; seconds, 14s. 6d. 
to 15s.; bunkers, 10s. to 10s. 3d.; small, 8s. to 8s. 6d. Bituminous 
coal: No. 3 Rhondda, 18s. 6d. to 19s.; through, 14s. 6d. to 15s.; 
small, 11s. to 11s. 6d., all less 24. Patent fuel, 13s, 6d. to 14s. 


The Pitwood Market. 


The droop to normal conditions has not increased, though 
the quantity of wood coming in from France and Spain continues, 
It is evident that foreign merchants are well ted with the 
changes at Welsh markets, as immediately following the high 
prices which ruled lately cargoes began to come in plentifully, and 
I note that at present, in addition to old sources of supply, pit- 
wood is coming from Oysterhaven, Hennebont, and Cronstadt, 
with increased quantities from Ireland. French and Portuguese 
wood continues the chief supply. 


Coal Prospects for Autumn. 

The opinion is strongly expressed on ’Change, Cardiff, 
and amongst coalowners generally, that coal prospects of the 
future are very promising. Inquiries have been numerous, and 
if much business has not resulted, these show the drift of things, 





Coal must be had, but there is the {usual preliminary fencing, 
buyers holding off and sellers firm, yet in some cases showing a 
disposition to come to business. It will not be long before cor- 
respondence and discussion end in something more practical. 
Probable buyers are indicating possible needs. Egyptian State 
Railways will want 300,000 metrical tons. The Italian State 
Railways and naval requirements will be considerable, and Welsh 
coal is always secure there of a good market. Foreign demands 
are fairly certain to be large, and our own Navy is expected to 
require 1} million tons, An authority in Cardiff states that every 
year he finds that the requirements of foreign railways are on 
the increase, the demand progressing in ratio with the expansion 
of the foreign lines of rail. Admitting this, there is little doubt 
but thatafter the great excursion season has ended orders will flowin 
considerably. The Cardiff authority names amougst large buyers 
the French railways, Italy, Egypt, Argentina, Brazil, and Chili, 
which favour Welsh coal. 


Hauliers’ Grievances. 

For some time the hauliers, with an exception or two, 
have been in a fairly quiescent state, but of late there have been 
indications of unrest, which, unless handled with judgment, might 
spread and cause trouble. They have now a committee, and have 
scheduled some grievances, which have been placed before the 
Conciliation Committee of the Coalowners’ Association, and will be 
discussed on Saturday next. At Talywain, to show the readiness 
with which individual disputes are taken up by the general body, 
one man was discharged last week, and directly the whole of the 
hauliers left work, and the colliers were obliged to follow their 
example. 


Colliery Lamp Rooms, 

There have been of late several disastrous and expensive 
lamp-room explosions and fires, and authorities are considering the 
wisdom of making very close investigation into them. Apart from 
the financial loss, there is the stagnation of the colliery and the 
loss in wages to the collier. The latest outbreak of this kind was 
at Blaen Rhondda on Saturday night in the Fernhill Colliery. 
Very few out of the 600 lamps in use were saved. 


Iron and Steel. 

The situation remains much the same as in my last 
report. One of the few consignments of railway iron has been on 
Great Western account from Newport to Highbridge ; one or two 
cargoes of Spanish ore came to Newport, with a moderately large 
consignment of steel billets from Antwerp ; Minehead has con- 
tinued its small despatches of ore from a locality which many years 
ago, before Bilbao was such a great base of supplies, used to be in 
touch with Welsh ironworks. I must note, too, that Grimsby has 
sent a large cargo of pig—985 tons—to Swansea, Workington a 
quantity of crop ends, and London a cargo of old rails. Market 
quotations remain. Si and B bars figure at the last 
reduction, and steel rails remain unquoted. Rubio ore about 14s. 





Tin-plates. 


The resumption of work has been general, and the out- 
look is a good one. In this industry labour friction is now 
unknown, and all that is required is an addition of new areas and 
a retention of old customers, such as Russia, America, and the Far 
East. On the Metal Change last Saturday it was stated that an 
active condition of the market existed, and that not only were 
bookings well up to the end of the year, but also on into the next. 
As regards this year, it was added that autumn prospects were of 
a substantial kind. There is no change in price. One Swansea 
quotation gives Bessemer cokes, C. 18? x 14, 12s, 74d. to 12s. 9d.; 
C. 20 x 10 Siemens, 17s. 9d. to 18s.; C. 20 x 14 charcoal, up to 
17s. 6d. Large developments are pending in the Swansea district. 
Other districts are also doing well. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
Rheinland-Westphalia. 


THE downward movement in the iron and steel trade con- 
tinues, and prices have almost touched the bottom now. Con- 
sumers and dealers, therefore, have been coming forward more 
freely with their orders, being anxious to secure supplies at the 
ridiculously low prices now ruling. In some instances bars are 
reported to have been sold at M. 95 to 98 p.t. for large contracts, 
while M. 98 to 102 p.t. was taken for smaller orders. For heavy 
plates prices are said to have been fluctuating between M. 106 to 
110 p.t., and for small contracts M. 110 to M. 114 p.t. is taken. 
The quotations here mentioned refer to inland orders only. The 
Siegerland Iron Ore Syndicate reduced the prices for iron ore 
M.1 p.t. for the fourth quarter. A further reduction in the 
prices for pig iron is likely to take place in the next quarter. 


Coal and Coke. 

In Silesia, where the iron industry is, on the whole, a 
little less depressed than in Rheinland-Westphalia, engine fuel 
has met with a moderately active demand, and deliveries in the 
district have been heavier than last year. Firmness has, accord- 
ingly, characterised the coal market in the district. No change 
has taken place in the condition of the Rhenish-Westphalian 
coal trade. The Coal Syndicate is going to propose a continuation 
of the restriction in output for September also. Deliveries of 
coal, coke and briquettes, from the Ist to 3lst of July of present 
year have been 6,108,930 tons, against 6,140,710 tons in the same 
period last year; this shows a decrease of 5 per cent. 


Iron and Steel in Austria-Hungary. 


Some branches of the iron industry are fairly well off for 
work, while others have been rather quiet ; on the whole, however, 
a steady tone prevails. German competition has not been so keen 
as to cause a marked reduction in prices for next quarter, and the 
fact that the deliveries of the Austrian ironworks in June were 
8 per cent. higher than in the same period last year has tended 
to stiffen" the market, at least for the present. Engine coal is 
being readily consumed by the iron industry, and house fuel, too, 
meets with good request. 


Quietness in France. 


The Paris market is entirely without animation, and the 
present state of things is likely to continue till October, when a 
revival, at least for some articles, is expected. In the Ardennes, 
too, busi tr tions have been limited, having been confined 
to purchases for immediate requirements. The position in the 
Haute-Marne continues favourable, and from the Meurthe-et- 
Moselle an improvement even has been reported lately. In 
the other districts a quiet but rather satisfactory business is stated 
to be going on. In the Nord and Pas de Calais district the 
market for coal has maintained the character of former weeks. 
Shipments, especially in house coal, are rather heavy. Until now 
— have remained the same as before, but it is not at all un- 
ikely that they may be reduced later on, owing to the continual 
reductions on the Belgian coal market. 


Dull Trade in Belgium. 


Business in the present month has been just as slack and 
highly unsatisfactory as during the previous months. The works, 
in many instances, make stocktaking and repairing a plea for 
continuing the restrictions in output, and the business that is 
changing hands gets smaller from week to week. Whierever an 
order of some weight is in question the works are offering large 
concessions, The bar trade moves on languidly ; inland demand 
decreases, Quotations for foreign orders donot exceed £4 15s. for 








bars in basic, and £4 17s. for iron bars. For rails a better inquiry 
on foreign account has been noticed during the past few weeks, 
while the girder trade is in a perfectly hopeless condition. In 
plates foreign competition has been getting stronger every week, 
and the trade on colonial account is slow; £5 7s. is about the 
highest quotation realised. Offers increase on the Belgian coal 
market. The rise in stocks has already caused coalowners to 
negotiate with consumers directly, and they show a willingness to 
agree to concessions that might have been effectual if practised 
before. Now consumers, both of the iron and glass industry, have 
been covering their requir ts till Sept from foreign firms, 
and the quality of the coal bought abroad proving good, consumers 
may be inclined to favour the foreign market with further orders. 
The coalowners of the Mons district have decided upon a reduc- 
tion of If. p.t. for all sorts of coal. As a reduction in wages of 
11 per cent. has been resolved upon at the same time, a strike is 
not at all unlikely. 











LAUNCHES AND TRIAL TRIPS. 


LUTETIAN, steel screw steamer; built by Messrs. Lane and 
Macandrew ; to the order of Messrs. Flannery, Baggallay and John- 
son; dimensions, 365ft. by 51ft. 6in. by 29ft. 6in.; to carry 7000 
tons ; engines, triple-expansion, 26in., 43in., 70in. by 48in. stroke ; 
constructed by Messrs. John Dickinson and Sons; trial trip, 
August 11th. 

Hyrcani, petroleum steamer ; built by Sir W. G.”Armstrong, 
Whitworth and Co.; to the order of Mr. A. O. Gonkassov ; to 
carry 7500 tons; engines, triple-expansion ; constructed by the 
North-Eastern Marine Engineering Company; trial trip, 
August 14th. 

SKJOLD, steel screw steamer ; built by the Laxevaags Engineer- 
ing and Shipbuilding Company ; to the order of Mr. Joh Sundfer, 
of Haugesund, Norway; dimensions, 239ft. 6in. by 35ft. by 
16ft. 10in.; engines, triple-expansion, 16in. by 254in. by 43in. by 
30in. stroke, pressure 175 Ib.; constructed by the builders ; 
launch, August 15th. 

MERGANSER, steel screw steamer ; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of the Cork Steamship 
Company ; dimensions, 290ft. by 38ft. beam ; to carry 2900 tons ; 
engines, triple-expansion ; constructed by the builders ; trial trip, 
August 17th. 

City oF NAPLEs, steel screw steamer; built by Swan, Hunter 
and Wigham Richardson, Limited ; to the order of the Ellerman 
Lines, Limited ; dimensions, 418ft. by 53ft. 24in. by 33ft.; engines, 
triple-expansion ; constructed by the Wallsend Slipway and Engi- 
neering Company, Limited ; trial trip, recently. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 

THE Thames Ironworks, Shipbuilding and Engineering Company, 
Limited, asks us to state that it has appointed Mr. John Fisher, 
late of Harland and Wolff, Limited, Belfast, as the manager of its 
Dry Dock Department, vacant through the death of Mr. Austin 
Doe. 

MEssrs. SAMURLSON AND Co., Britannia Works, Banbury, inform 
us that they have terminated their exclusive arrangement with 
Messrs. Briddon and Fowler for the supply of milling machinery 
to them, and that they are now in a position to supply such 
machinery direct to millers and others. 
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Contract.—The Mirrlees Limited, has 


plants, 


Company, 
recently received orders for a of cond Zz 
from the Borough of Southport, the Aktiebolaget de Lavals 
Augturbin, Stockholm, Mitsui and Co., James Howden and Co., 
and from Blane and Co., Johannesburg. 


THE VALUE OF FIRE FLoats.—About two months ago the Genoa 
Harbour Board received from England a fire float, the San Giorgio, 





built by Messrs. Merryweather and Sons, of London. This vessel, 
which has a total pumping capacity of 4000 gallons per minute, has 
not been long finding an opportunity of getting to work. On Friday, 
August 7th, a fire broke out on board the Italian Navigation Com- 
pany’s fine steamer the Campania, caused by the ignition of 
shavings, which set fire to a quantity of timber and then to a life- 
belt store. The San Giorgio was summoned, and brought into 
action in less than nineteen minutes from the alarm. Eight jets 
of water were put into play, with the result that the fire was 
quickly reduced, being limited to the timber and life belts. The 
resultant damage amounted to about 1000f. The articles which 
were destroyed can be promptly replaced, and, as a consequence, 
the Campania will not have to incur any delay in rendering her 
military service, she having been commissioned for the transporta- 
tion of troops on the occasion of the coming naval manceuvres, 


THE RanD WarTER BoarpD.—In the third annual report it 
is stated that the supply of water available from all sources at 
the 31st March, 1907, amounted to about 54 million gallons daily. 
This figure was gradually increased during the year as the develop- 
ment of the boreholes in the Klipriver Valley proceeded. On the 
31st March, 1908, there was an available supply of, approximately, 
8 million gallons a day, which will be increased on the completion 
of the shafts now in - to about 10 million gallons, the total 
quantity which the Board is allowed, under its statutes, to take 
from the dolomite formation. As far as can be foreseen at present 
this latter quantity will be more than sufficient to meet the normal 
demands of the mines and municipalities within the area served by 
the Board for some years tocome. The sale of water during the 
year 1907-08, namely, 2,692,488 gallons daily, fell short of the 
quantity estimated a 257,512 gallons a day, and by 104,520 
gallons of the average daily consumption for the previous financial 
year. 


Test or A 5000-KiLowatr TURBINE.—During June last tests 
were carried out on the 5000-6000 kilowatts steam turbine recently 
completed by Willans and Robinson, Limited, of Rugby, at the 
Stuart-street Station of the Manchester Corporation. The plant 
had been supplied to the specification of Mr. S. L. Pearce, and 
the tests in question were carried out to ascertain whether the 
plant complied with the guarantees laid down in the contract ; 
and, further, whether any penalty or bonus had been incu red on 
account of steam consumption. It may be mentioned that the 
unit in question is one rated normally as 5000 kilowatts at full 
load, whilst it is capable of running continuously at a load of 
6000 kilowatts. The speed of the set is 1000 revolutions per 
minute, and the turbine is supplied with steam superheated up to 
100 deg. Fah., and ethausts into a vacuum of 2/in., this being 
the highest commercial vacuum possible in view of the high tem- 

rature of the circulating water prevailing. We are informed 

y the makers that the trials showed that between the loads of 
5L00 and 6000 kilowatts the results were somewhat better than 
those guaranteed by the contractors. In other words, at the 
5000 kilowatts load the results were .03 lb. better than the 
guarantee. At the 5500 kilowatts load the results were .07 lb. 
better than those guaranteed, and at the 6000 kilowatts load the 
results obtained complied exactly with those guaranteed. At the 
time this contract was placed doubt was expressed in certain 
quarters as to whether the results promised would be obtained in 
actual practice, and it is therefore worthy of note that the 
guarantees at the normal loads of operation are somewhat better 
than the actual guarantees, 
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BRITISH PATENT SPECIFICATIONS. 


Ww iscom vicated from abroad the name and address 
f the Communicator ts printed in italics, : alps: 
When the abridgment is not illustrated the Specification is without 
Specifications may be obtained at the Patent-ofice Sale Branch, 
ata Pee aildt 98, Siauseetee, London, W.C., at 8d. each. 
The first date given is the date of application; the second date at the 
rid. - 


end of the igment is the date of the advertisement of the acceptance of 


drawings. 








: te ion. 
a pn may on any of the grounds mentioned in the Acts, within two 
ale of the date given at the end of the abridgment, give notice at the 
Patent-office of opposition to the grant of a Patent, 

ELECTRIC MOTORS. 
gg51.—April 16th, 1907. — IMPROVEMENTS IN OR RELATING TO 


MULTI-PHASE ELEcTRic INDUCTION Morors, Alexander 
Mavor and Mavor and Coulson, Limited, 47, Broad-street, 
Mill End, Glasgow. 

This invention relates to multi-phase electric induction motors, 
and has for its object to enable the speed of such motors to be 
altered to different values in an improved manner by an arrange- 
ment of a simple and effective character in which, as has already 
been proposed in other regulating schemes, the primary element 
is caused to rotate with respect to the secondary. To achieve the 
object, the primary element of the motor, with respect to which 
the secondary element or rotor possesses a certain constant and 
characteristic synchronous speed, is adapted to be held stationary 
or to be revolved in either a positive or a negative direction by 
another induction motor. For example, the primary element of 
the main induction motor may be connected concentrically within, 
or axially to and at one side of the secondary element of another 
induction motor which may have a similar characteristic and be of 
a similar construction to the main motor, be different therefrom, 
or be capable of adjustment to correspond thereto or not, as may 
be desired. Referring to the engraving, let it be assumed that 
the main motor is constructed with four pairs of poles and that 
the other motor is provided with eight pairs of poles which can be 
connected and used at will as four pairs of poles, then, if the 
periodicity of the current supplied to the main motor be 25 cycles 
























yer second, the speed of the rotor, whilst the primary element is 
held stationary, will be equal to 375 revolutions per minute. If 
now the second or regulating motor be connected in circuit with 
its eight pairs of poles active, and the means initially employed to 
retain the primary element of the motor be released, the primary 
element can be revolved in either the same or the reverse direction 
to that in which the secondary element or rotor of the main motor 
is revolving, its synchronous speed, however, being only half that 
described as obtainable with the main motor whilst the primary 
element was held stationary—that is to say, only equal to 187.5 
revolutions per minute. As will be obvious, the speed, dependent 
upon the direction of rotation of the primary element of the main 
motor, will, in the first case just mentioned, be added to the 
characteristic synchronous speed of the secondary element or rotor 
of the main motor, increasing the same to 5625 revolutions per 
minute, or subtracted therefrom in the second case mentioned, 
reducing the same to 187.5 revolutions per minute. If, whilst the 
regulating motor is excited to increase the speed of the main 
motor as referred to, the number of pairs of active poles be 
reduced from eight to four, then the synchronous speed of th» 
controlling motor will equal that of the main motor and the speed 
of the latter on such change will be increased to 750 revolutions 
per minute. The illustration on the right-hand side shows one 
modification having one set of slip rings. There are four other 
illustrations.—Ju/y 29th, 1908. 




















DYNAMOS. 


27,260. December 10th, 1907.—A NeW oR IMPROVED ALTERNAT- 
ING-CURRENT MACHINE, Dr. Rudolph Goldsemidt of Herder- 
strasse, Darmstadt, Germany. 

This invertion relates to an alternating-current machine, which 
obviates the necessity of supplying current from an outside source 
to the rotor winding, this being effected by short-circuiting the 
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rotor winding on itself either directly or through the intervention 
of slip rings, and arranging both the field and the armature wind- 
ings on the stator. The invention is based on the peculiar reaction 
of a single-phase rotor winding, short-circuited on itself and rotat- 
ing in a stationary field—in the case of an alternator or motor— 
this field being produced by a primary winding on the stator, 
excited by means of directcurrent. The accompanying engraving 
shows the construction of a machine according to this invention. 
The rotor carries the single-phase winding, whilst the stator carries 
the exciting coils and the armature winding proper. ‘The field 
winding is excited by a direct current taken from the exciter or 
a battery, thus producing a stationary magnetic field. If the 
rotor winding revolves in this field, currents are induced in its 
windiog. If the winding were a polyphase one, the currents in it 
wou'd be able entirely to extinguish this stationary field through 
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their reaction, the ohmic r being d to be compara- 
tively small. This is well known from short-circuit tests of poly- 
phase alternators, carried out to determine the voltage drop. If 
the armature is a single-phase one, it can at short circuit extinguish 
the field only in one position—i.e., when the openings of the arma- 
ture coils are opposite the field poles. When the armature has 
moved 90 deg. electrically from this position, its reaction is 
directed towards the neutral zone between two poles, and conse- 
quently is not able to cancel the primary flux. This action 
peculiar to single-phase alternators even at normal load is well 
known through its undesirable effects, the exciting current becom- 
ing a pulsating one through the influence of the armature reaction, 
an alternating current of double the frequency of the rotor 
current superposing itself upon the direct current, or, in other 
words, electrical energy is given back to the exciter circuit from 
the armature. These pulsations of the exciting current become 
very large indeed if the armature is short circuited, so that the 
energy produced by the reaction of the armature can be utilised. 
According to the present invention, in consequence of the single- 
phase character of the rotor, the currents therein set up a second 
field which revolves at double the speed of the rotor, this latter 
field being free to produce E.M.F. and current in the armature 
winding.—/uly 29th, 1908. 


9577. May 2nd, 1908.-IMPROVEMENTS IN AND RELATING TO 
DYNAMO-ELECTRIC MACHINES, the Allgemeine LHlektricitiits 
Gesellshaft of Friedrich Karl-Ufer, 2-4, Berlin, Germany. 

This invention relates to dynamo-electric machines, more 
especially to machines of the high speed type such as turbo- 
generators. The ventilating and cooling of such machines 

resents difficulty because of the small available cooling surface. 

he present invention consists in a method of ventilating and 
cooling dynamo-electric machines, which combines the advantages 
of radial and longitudinal ventilation. According to the invention 
the cooling air is caused to enter radial slots in the stator, then to 
flow through longitudina) ducts, and finally to pass away through 
the stator to the outlet by means of the remaining radial slots. 

The upper engraving shows a section of the upper portion of the 

stator of an electrical machine, the core of which consists of three 
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Fig.2. 


sets of laminations a, between which are formed the slots 4 and /! 
connected by a longitudinal air duct c in the centre bundle of 
laminations. The slots } 4! are closed at the inner periphery of the 
coreatd. The stator winding is represented by e and the casing is 
provided with a flange or rib G, which extends inwardly into 
engagement with the centre bundle of laminations a. Cooling air 
is forced in any suitable manner into the end of the stator, but is 
prevented from passing right through the casing by a flange G. 
This flange causes the air to take the path indicated by the dotted 
line and arrows, whence it passes to the outlet at the other end of 
the machine. In the modification shown in the lower engraving 
the number of bundles of laminations is increased, as also is the 
number of ribs or flanges, thereby causing the cooling air to take 
the path indicated by the dotted line. There are several other 
modifications —July 29th, 1908. 


9637. May 4th, 1908.—ImMPROVEMENTS IN DyNAMO ELECTRIC 
MACHINES FITTED WITH COMMUTATION POLES, Siemens- 
Schuchertwerke, G. M.B.H , of Askanischer Platz 3, Berlin, 
S. Wes Crermany. 

If the armature winding of a dynamo electric machine fitted 
with commutation poles is arranged so that its winding step is 
equal or approximately equal to the pole spacing, then it is 
possible to have half as many commutation poles as there are main 
poles, This invention relates to machines having fewer commuta- 
tion poles than main poles, and more particularly to means 
whereby space can be economised in such machines. The fore- 
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going advantage is secured by displacing the middle or axis line 
of the main poles so that it is no longer parallel with a radius line 
drawn through the centre of the armature. The drawing shows, 
by way of example, the invention applied to a four-pole railway 
motor. It represents a section through the frame of such a 
motor, There are four main poles and two commutation poles. 
The middle lines of the main poles, which would ordinarily cor- 
respond to the radius lines E, are according to this invention 
displaced, and coincide with the lines F. It is clear without 
further description that the existing space within the shell is by 
this means used to better advantage than hitherto. If, as shown 


in the drawing, those commutation pol s in the horizontal plane 
are abolished, it becomes easier to divide the frame for the 
purpose of opening. Other advantages of this arrangement are 





also dealt with.—/uly 29¢h, 1908. 





GAS PRODUCERS. 


16,768. July 22nd, 1907.—IMPROVEMENTS IN GAS PRODUCERS, 
by Arthur Woolley, of Belgrave-road, Normacot, Longton. 

This invention relates to gas producers chiefly designed for 
firing pottery ovens and kilns. It applies to that class of producer 
wherein the requisite supply of hot air for causing the combustion 
of the gas is obtained by causing the air to pass through es 
around the producer walls. According to this invention the wall 
of the generating chamber of the producer has formed around it a 
continuous spiral or other si flue co ing at or near the 
base of the producer, where it is open to the atmosphere, and ter- 
minating at the other end in the gas flue or duct from the fur- 
nace. Fig. 1 is a sectional view of a gas producer as constructed 
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under this patent. Fig. 2 is a section on X Y, and Fig. 3 is a 
section on W Z. It will be seen that there is a wall built around 
the body so as to leave a space or jacket around the body. The 
wall, as shown, is surrounded by a series of bands which serve to 
strengthen it. There is a spiral partition which is arranged in the 
space between the shell and the wall, the partition being advan- 
tageously formed of firebrick burrs, which are built into the wall. 
This spiral passage forme i by the partition at its lower end com- 
municates with the atmosphere through an aperture in the wall, and 
at its upper end terminates adjacent to the duct A. With this 
arrangement it will be understood that the producer proper is 
jacketed with air and that the heat radiating from the walls of 
the producer will be taken up by the air and mingle with the gas 
escaping from the producer through the aperture B and passing 
to the duct A through the aperture C.—Ju/y 29th, 1908. 


FEED-WATER HEATER. 


27,302. . December 10th, 1907.—IMPROVED BOILER FEED-WATER 
Heater, by Josef Rosemeyer, of No. 272, Diirever Strasse, 
Cologne, Lindenthal, Germany. 

This invention relates to a feed-water heater having several 
annular water and heating spaces placed one within the other, 
and it consists in the — of large water spaces at the 
head of the apparatus. By this means it becomes possible to heat 
large quantities of water during the stoppage of the feed, and 
thereby to restrict the formation of steam as much as possible and 
to diminish the formation of scale. The engraving shows the new 
feed-water heater in one construetion in vertical section. The steam 
which enters rises in the innermost cylinder, passes above in the 
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Steam Entry 





direction indicated by the arrows through the openings c into the 
annular space e, passes down through this, then through the open- 
ings f into the space g, and rises in it, escaping from the heater 
through an outlet. The water enters as shown and rises in the 
tube and flows above into the large water space, which is enclosed. 
The water flows downwards in contradistinction to the direction of 
flow of the steam; it passes through the openings x into the 
annular space o, through the openings p, into the space y, and 
escapes underneath at r in a highly heated state In-order to 
effect the cleansing of the device from scale, the outermost casing 
is first removed, then successively the two covers. In order to 
reach the s; ace g, the central part, which still stands, is then un- 
astened from the base plate.—Ju/y 29th, 1908. 


MISCELLANEOUS. 


16,471. July 18th, 1907.—IMPROVEMENTs IN WATER COOLERS FOR 
USE WITH CONDENSING LOCOMOTIVE STEAM ENGINES, by James 
Duncan Crighton, The Klein Engineering Company, Limited, 
of 94, Market-street, Manchester. 

This invention relates to the construction, arrangement, and 
disposition of the constituent parts of a water cooler of the drip 
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type for cooling the condensing water of a condensing locomotive 
steam engine. The cooler is attached to the locomotive in a truck, 


bearings, thus obviating the danger of the besring becoming 
heated by the friction. The improved packing may be employed 
ffectually for all the various journals of machinery of different 





and the condensing water is cooled as the result of the passage of 
air through the cooler, The accompanying engravings illustrate 
a form of cooler constructed to embody the claims in this patent. 
In carrying these improvements into effect an air water cooler of 
the drip type is mounted upon or within a truck, and has the 
water which is to be coolei? conveyed and distributed toit. The 
leading end of the truck or the sides, or both the leading end and 
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the sides, are open or formed with openings for the admission of 
air when the truck is running, which air passes through the 
cooler and comes into contact with the condensing water to be 
cooled. The air which has passed through the cooler is, before dis- 
charge to the atmosphere, passed around or about certain battle 
plates or into an expansion chamber or to equivalent devices by 
means of which any or most of the water in suspension in the air 
is separated therefrom and returned to the cooled water which has 
passed through the cooler to a suitable tank or receptacle, and 
which cooled water is returned to the condenser as desired.— 
July 2th, 1908. 


17,351. July 29th, 1997.—IMPROVEMENTS IN CONNECTION WITH THE 
MANUFACTUBE OF “ABLE AND OTHER CHAINS, by William 
Speirs Simpson, of 49, Batterea Park-road, London. 

This invention has for its o' ject a further and more defined 
illustration of the inventor’s previous specifications for the welding 
of metals—Nos. 27,628, December 4th, 1906, and 86, of January Ist, 
1907—with regard to the manufacture of chains and chain links. 
Having prepared the chain link as in the example shown in the 
accompanying engraving, and having by means of small encircling 
wire (removable after welding) ramets | into the desired position 
the ends or other surfaces of each link which are to be joined or 
welded, and so placing such ends or surfaces in relation to each 


N°17,35: 


other that the welding metal may, when fused, find its way into 
the proposed joint or weld, a strip of copper, brass or other 
suitable welding metal is inserted between the faces to be 
joined or welded, or a small Jump or bar of such welding metal 
is p'aced over the proposed joint or joints, the link or the series of 
links is then enveloped in a composition or paste, firmly packed 
around the same on all sides, made of ground coke, charcoal or 
other pure form of carbon mixed with a binding material, soluble 
in water. The mass is then placed in a fire-resisting receptacle, 
subjected to a sufficient degree of heat, in an ordinary annealing 
or other furnace, to fuse the welding metal, but not the iron or 
steel of which the chain links are made. The result is a perma- 
nent and satisfactory weld of every joint and of every surface in 
contact without injury or oxidation of the iron or steel, and in the 
case of a composite or folded link, there is produced a solid and 
homogeneous link of great strength in proportion to its thickness, 
free from the danger of internal flawsin the metal composing it.— 

July 29th, 1908. 

10,338. May 12th, 1908.—IMPROVEMENTS IN JOURNAL BEARING 
PacKING, by Ada Rogers Scott, of 308 E, 60th-street, Chicago, 
Illinois. 

This invention relates to the packing for journal bearings, to 
retain the lubricating material and apply it continuously to the 
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bearings, and has for its object to provide a packing composed of 
certain materials or substances, which when eombined and com- 
mingled possess the power of absorbing the lubricating material 
and transmitting the same uniformly and continuously to the 





kinds, but is more particularly adapted for car axles, locomotive 
bearings, automobile axles, dynamo and motor bearings and 
similar structures, while the rings are required to support 
heavy loads and sustain correspondingly severe frictional strains, 
and consists of a freely intermingled mass composed of cotton 
waste or fibre usually employed in journal boxes, and which con- 
stitutes a capillary conductor, metal shavings, preferably steel, 
which constitute a non-absorbent pressure-exerting and anti- 
packing concomitant, and pieces of sponge orlike material, which 
constitute emulsive absorbents to occlude the lubricant and supply 
the same to the capillary conductor, and thus to the bearing 
continuously and uniformly. It is claimed that the waste material, 
metal shavings and pieces of sponge possess the power of eausing 
the liquid or semi-liquid lubricating material to pass upward 
through the mass, while the sponge absorbs the lubricant, which 
expands and thus supplies a larger quantity of lubricant and 

it to the journal with sufficient profusion to maintain 
constant lubrication.—J/uly 29th, 1908. 





SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


891,549. ORE-REDUCING FuRNACE, J. 7. Jones, Tron Mountain, 
Mich., assignor of one-half to G. A. St. Clair, Duluth, Minn.— 
Fited December 23rd, 1907. 

In combination, an ore-reducing furnace of the character 
described having an ore-stack provided with a discharge opening 
for the odinal ore, a close chamber communicating with the 


stack through a gas outlet opening therein, and into which said 

discharge opening leads, and an ore se tor in said chamber, 

with means therein for directing the ore to it from said discharge 

opening. ‘There are six claims. 

891,671. CURRENT WaTEeR Motor, R. H. Coon, Portland, Oreg. 
— Filed July 3rd, 1907. 

A current motor, consisting of two elongated boat-shaped 
floats connected together at the bow and stern, an intermediate 
deck arranged between the floats and having pendent shaft bear- 
ings on its under side, a wheel shaft journalled in said bearings 


[891,671] bie 














and provided with inclined blades, bearings mounted above the 

deck, a driven shaft arranged in said bearings above the deck 

parallel with the wheel shaft, gearing connecting the two shafts 
and means for adjusting vertically the deck and the two shafts, 

There are five claims. 

893,756. Brower, /. H. Spencer, Hartford, Conn., assignor to the 
Organ Power Company, Hartford, Conn., a Corporation of 
Connecticut.— Filed October 20th, 1905. 

This invention consists in the combination of a number of fans 
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in series, which with an electric motor are shut up in a cylindrical 
double case, the space between being packed with some material 
to deaden sound. There are seven long claims. 





891,756.. CONCRETE MIXER, @, P. White, Wallace, Idaho.—Filod 
September 17th, 1906 ‘ 

A concrete mixer comprising a revoluble drum, a support for 
said drum, means within said drum for diffusing the material upon 
rotation of the drum, and a discharge chute extending into said 


891,756] 








drum and pivotally connected at its opposite ends to the support 
so as to permit it to be swung either inte position to receive 
material carried upward by the drum or into an inoperative .i- 
tion within the drum at one side thereof. There are six claims. 
893,681. DyNamo Evectric MACHINE, W. L. Waters, Milani, 
Wis., assignor to National Brake and Electrie Campus, 
Milwaukee, Wis., a Corporation of Wisconsin. — Filed Deven; 
13th, ' 906. 
The drawing is almost self-explanatory. The first of four claims 











runs as follows:—In a dynamo electric machine, an enclosing 


| casing composed of two sections adapted to be secured together, 


the line of separation between the two parts being along two 

vertical and three horizontal planes. 

893,836. ORDNANCE-BORE StGHTING TELESCOPE, S. Orapski, Jena, 
Germany, assignor to the firm of C. Zeiss, Jena, Germany 
Filed October 2nd, 1906. 

An optical appliance adapted to be inserted into the bore of a 
gun, and consisting of two separate portions, a muzzle portion and 


























a breech portion, the muzzle portion carrying an objective system, 
the focal length of which is approximately equal to the length of 
the barrel, and the breech portion carrying an ocular system with 
a mark for sighting. 
894,031. Arr Pump, J). B. Morison, Hartlepool, England.—Filed 
May 18th, 1907. 
An air or like pump comprising a cylinder and a reciprocatory 
bucket therein, said cylinder having separate inlets for admission 
of fluid to the upper and lower end portions of said cylinder, 


[89031] 


automatic non-return valves for both fluid inlets, a valveless con- 
necting passage formed in the cylinder wall whereby the two 
portions of the cylinder at opposite s des of said bucket will, when 
the bucket arrives near to the end of its downstroke, be placed in 
communication with each other through ports that are situated 
between the separate fluid inlets, and a delivery outlet with valve 
whereby fluid can be discharged from said cylinder at each up- 
stroke of the bucket. There are fourteen claims. 








Tue British Consul at Zanzibar reports that the 
Director of Agriculture is of opinion that Ceara rubber, with which 
experiments have already been made by the Government, might 
be advantageously cultivated there, and further experiments on a 
more extensive scale are now being carried ont with a view to its 
production on a commercial basis. A small amount is annually 
collected from-the Llandolphia vine which is indigenous in Pemba. 
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NOTE ON SOME RECENT TYPES OF EXPRESS 
LOCOMOTIVES. 
By MAURICE DEMOULIN, 

Tur four-coupled locomotive is still deemed suitable 
for express service on many railway systems, either 
because the conditions of traffic allow the weight of the 
train to be kept under a certain average, or because the 
stops are far apart and the.gradients light. Nevertheless. 
it seems that its hours are numbered, not only in countries 
where the load per axle is limited to 15 or 16 tons, but 
even on lines where an adhesive weight as high as 40 tons 
on two axles is permitted. 

The four-coupled locomotive in its most recent form, 
the “ Atlantic ” type, is perfectly adapted for the fastest 
train services, and when fitted with a wide fire-box its 
grate area per unit of adhesive weight may attain a very 
high proportion, which is, as is well known, a characteristic 
of engines suited for fast trains. 

The “ Atlantic ” type is compact, can be very well pro- 
portioned, is adapted for the use of a wide fire-box, and 
constitutes probably the last word in four-coupled engine 
design. Its only disadvantage is the limitation of the 
adhesive weight to some 30 to 40 tons, according to the 
limits laid down by the permanent way staff, save in 
America, where a weight of as much as 50 tons is 
permissible. It is a recognised fact that the locomotives 
do not use all or even the greatest part of their adhesive 
weight, except on starting, on severe gradients, or in 
passing through tunnels, so that where the stops are 
fairly far apart and the road easy four-coupled engines 
may be sufficient with trains which at first sight would 
appear to be beyond their power. But this type is con- 
fined to a well-defined kind of service, and hence 
might be considered on certain systems as too highly 
specialised. The “Atlantic” engine, having a large 
proportion of its weight concentrated on the centre 
—where are the coupled axles—has some tendency, 

, when running at high speeds, to a pitching motion; much 
more so, indeed, than engines having a coupled or 
heavily loaded trailing axle. 

Six - coupled engines mounted on large driving 
wheels behave as well at the high speeds actually 
attained as four-coupled engines, while they are able to 
start heavier trains and to accelerate them more quickly. 
They have, in fact, a reserve of tractive power which 
proves very valuable upon occasion. At the same time, 
being less specialised, they are available for a greater 
variety of service, and may be employed for heavy slow 
trains with frequent stops, or even, in case of necessity, 
for goods trains. 

Adhesion is only one factor in the power of locomo- 
tives, and is, indeed, as we have said, only fully utilised 
for a comparatively short time. But whilst it determines 
the maximum tractive effort actually obtainable, the 
grate area is the principal factor in deciding the tractive 
elort which any given engine can exert at the highest 
peed it may be called upon to attain, or, inversely, the 
maximum realisable speed for a given tractive effort. 
To put it in another way, the maximum sfafic effort is 
settled by the adhesion, whilst the work which any loco- 
motive can develop is decided by the area of the grate. 
Thus the latter may be, in some sort and within certain 
limits, independent of the weight available for adhesion ; 
the work, proportional to the product of the two factors, 
speed and tractive effort, can be constant for important 
relative variations of each of these two factors. 

Take the case of two engines having the same boilers 
and the same grate area, one of the “ Atlantic” and the 
other of the 4-6-0 type. They will both be able to 
maintain the same tractive effort at the same speed— 
say, 50 miles per hour—but the second will possess as 
its sole advantage the power of making a quicker start 
or of developing its maximum power with a heavier train 
at lower speeds. If, on the other hand, the increase of 
adhesion ought to correspond with the traction, at the 
same given maximum speed, of heavier trains, it ought 
of necessity to be accompanied by a proportional 
increase of the grate area. But the provision of a large 
and deep fire-box is much more difficult on an engine 
with six-coupled wheels of large diameter than on a four- 
coupled “ Atlantic” engine. 

As a matter of fact, if the narrow fire-box is retained in 
the latter type, as the trailing wheels are of a compara- 
tively small diameter, it is possible to give the fire-box a 
sufficient depth without raising the boiler too much, or 
giving the grate an excessive inclination. Typical 
examples of this arrangement may be seen in the 
“ Atlantic” engines of the P.O., Nord, and P.L.M. in 
France, and the North-Eastern, Great Central, and 
Lancashire and Yorkshire Railways in England. 

If, on the other hand, the wide fire-box is adopted, it is 
not necessary to give to the boiler the excessive length 
which it attains in the “ Pacific” type, and it is possible 
to obtain the same grate area with much less total weight, 
but the adhesive weight is, of course, smaller too. Most 
of the great American railroads, the Great Northern and 
Brighton in England, and the Prussian State Railways, 
have “ Atlantic” engines with wide fire-boxes in service, 
but though such engines are compact and powerful, their 
adhesive weight on account of the continual increase in 
the weight of trains, is growing more and more insuffi- 
cient on some systems, or at least on difficult and hilly 
sections of such systems. The type appears to be princi- 
pally suitable for lines on which axle weights of twenty 
tons and over are allowed. In the United States 
some “Atlantic” engines take fifty tons on the 
four-coupled wheels, whilst in Germany and Italy 
such a weight cannot be carried on less than three axles ; 
but_as the weight of trains in America is greater than 
in Europe, the situation is about the same, and the 
“Atlantic” type is there also becoming insufficient. 

The combination of the wide fire-box and six-coupled 
wheels of more than, say, 5ft. 6in. diameter, has led to 
the introduction of the “ Prairie” and “ Pacific” types. 











The obvious difference between the two designs, namely, 
the use of a leading pony-truck in the former, and of a 
leading bogie in the latter, appears at first sight to be 
of small importance, but it carries with it a factor of 
more account, for whilst the cylinders of the “ Prairie ” | 


type are placed between the leading and the coupled 
wheels, in the 
more to the front between the wheels of the bogie. 
The result is a notable lengthening in the “ Pacific” 
engine, not only of the frame, but of -the boiler. 
As far, however, as the latter is concerned, the whole 
length available for the tubes is not used, either to avoid 


| 





on lines burning the best Welsh coal—to make useful an 
adhesive weight of 50 to 55 tons, with a grate not exceed- 
ing the dimensions given, this type, of which there exist 
in England some notable recent examples, appears to be 
preferable to the ordinary “ Prairie” type for express 


| trains, more especially because it has a leading bogie. On 


“Pacific” type they are brought | 


the other hand, for suburban service, the “ Prairie” type 
possesses numerous advantages in its general arrange- 
ments, and is better adapted to receive coal bunkers and 
water tanks. 

If, on the contrary, the inferior grade of the coal or any 


| other reason renders necessary a grate area exceeding 


a surplus of weight or to obviate the troubles that might | 


result from the use of very long tubes. In fact, the 
“ Prairie” type is really a “ Mogul” engine, but it has a 
wide fire-box over a fifth axle, trailing and non-coupled. 
The “ Pacific,” on the other hand, results from a similar 
transformation of the 4-6-0 engine, or better still, of the 
“ Atlantic ” type, with a wide fire-box, lengthened in the 


centre by the amount necessary to permit the introduc- | 


tion of a third pair of coupled wheels between the 
cylinders and the fire-box. These two types can thus be 
considered as resulting from the adaptation of the wide 
fire-box to engines having six-coupled wheels of more 
than 5ft. diameter. The development of the “ Pacific” 
and “ Prairie” types, which are necessarily long engines, 
is made easier by the fact that the driving wheels of 
express engines are now made of a rather smaller diameter 
than of old. There is, indeed, a general tendency to 
think that wheels of 6ft. 3in. to 6ft. Tin. are quite suffi- 
cient for the highest speeds, and hence these engines 
have boilers appreciably'shorter than if it were deemed 
necessary to provide them with 7ft. wheels. 

The “ Prairie” type offers similar advantages to those 
of the “ Pacific,” namely, the combination of the wide 
fire-box having a large grate area with six-coupled wheels 
of large diameter, but it does not permit of such a great 
increase of power. Ithas one axle less, and its weight is kept 
proportionately smaller. For equal: adhesive weight the 
* Prairie” type carries of necessity a less heavy.and less 
powerful boiler. . Furthermore, some engineers consider 
it less steady, the leading pony, or Bissel truck lacking 
from this point of view some of the advantages of a 
bogie. 

Putting aside the question of steadiness—to which we 
shall return later—the choice between the two types of 
engines is decided by the relation which it is desired to 


34 to 35 square feet, the wheels being of large diameter, 
the “ Prairie” type has to be adopted, unless, of course, 
the number of wheels can be increased, and then we 
have the “ Pacific ” type. ‘ 

It is well known that the steam production of a boiler 
and the power of a locomotive do not increase propor- 
tionally with the increase of grate area. The typical 
high combustion apparatus is the old deep. fire-box, for 
many years common, in England particularly, fitted with 
a brick arch deflecting plate, &c., in which frequently as 
much as 130 Ib. and even 140 lb of coal per square foot 
of grate per hour was burned. Under the same conditions 
a wide fire-box having 47 square feet of grate area would 
burn 6000 Ib. of coal per hour, which is much more than one 
stoker can possibly handle, particularly on a long journey. 

We must, then, consider the wide fire-box from two 
points of view:—First, when the coal is of a good 
standard quality, thus allowing the consumption per 
square foot to be reduced, and facilitating stoking, while 
at the same time ensuring an increase of power; and, 
secondly, when the fuel is of a kind unsuitable for the 
high rates of combustion. 

Independently of the difficulty of supplying fuel for a 
very high rate of combustion to a furnace of 40 to 50 
square feet, other considerations limit this combustion. 
The wide fire-box, being designed to extend over a pair of 
wheels, cannot be very deep, whilst the depth of the fire- 
box appears to be one of the most necessary factors for 
complete intense combustion. It is difficult, whilst 
running, to regulate the thickness of the fire and its 
combustion over the whole area of a very large grate. 
The position of the ashpan is not always such as to per- 
mit an easy and regular flow of air to all parts of the 
grate. The front corners of the furnace on each side of 
the tube plate are apt to become dead areas, the draught 
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Fig. 1i—PRAIRIE TYPE LOCOMOTIVE, 


area S, whilst bearing in mind the preceding considera- 


tions. The ratio > is, of course, for any given type of 
engine greater, as it should normally be able to draw, at a 
higher speed, a load proportional to its adhesion ; therefore 
the “ Pacific” type can be more specially adapted for high 
speeds than the “ Prairie” engine as long as the load is a 
maximum. The latter (2-6-2) will give to some extent the 
advantages of the former, whilst it keeps within the limits 
of weight and complication of the “ Atlantic” type, but 
the former (4-6-2), having a larger boiler, will be more 
powerful. It is thus, indeed, that the problem has been 
generally understood. The “ Pacific” type has been 
recently introduced on several European lines where the 
speed and weight of trains are considerable and the 
stops far apart—Great Western and Paris-Orleans, for 


ITALIAN STATE RAILWAYS 


areas are also uneconomical where long stops have to be 
made, as in goods engines, because of the high consump- 
tion of fuel during such stops, which, obviously propor- 
tional to the area of the grate, it is impossible to reduce 
below a certain minimum. Under these conditions it is 
not surprising that many engineers are reluctant to pass 
from the 34 square foot grate—the approximate limit of 
the narrow box—to the 45 or 50 square feet of the wide 
fire-box, particularly when they have at their disposition 
a good class fuel. 

If, on the other hand, one looks at the question from 
the standpoint of evaporation, the advantage seems all 
in favour of the wide fire-box, both on account of the 
increase of direct heating surface and of tube surface, 


| the latter being due to the great length of the tubes 


instance—whilst the “ Prairie” type has been usually | 


adopted on lines with a lighter permanent way and a less 
heavy traffic. The “Prairie” engine, for example, 


suited to the traffic it has to deal with. This engine— 
Fig. 1—has a grate area of 37 square feet, its wheel base 
is less than 28ft., and its total weight in running order 
only 70.7 tons. 
very favourably with that of any 4-4-2 locomotive—a 
type to which, indeed, it is closely related, being in reality 
an “Atlantic” locomotive in which the second axle 


in engines of the “Pacific” and “Prairie” type. It 
seems also probable that the use of the wide fire-box 
will lead to a reduction in the cost of maintenance and 
repairs. The reduced length of the box for a given grate 


} L | area, the better form and disposition of the lateral 
designed by the State Railways of Italy for express | 
service, is certainly remarkable, and particularly well | 


The steadiness of this engine compares | 


water spaces, the possibility of widening them, with the 
consequent lengthening of the stays, and the better 
circulation of the water, are all elements likely to reduce 
the chances of leakage and the wear of the different 
parts of the fire-box. It is, however, possible that a 
longer experience will prove that the wide fire-box has 


| its own particular weaknesses. 


of the bogie is coupled; it is fitted with the Zara-Bissel | 
bogie, and the truck axle, in conjunction with the first | 


coupled axle, forms a bogie w:th lateral play so controlled 


and arranged that whilst the front axle moves radially | 


the second axle moves parallel to itself by an amount 


one ofthe pairs of wheels is coupled. The flexibility and 
steadiness are very satisfactory, and the wear of the 


punt | abnormal. 
compatible with the coupling. In a word, these engines | 
have a leading bogie with a long wheel base, but of which | 


crank pins of the front coupled wheels is in practice very | 


small. This interesting arrangement is a real improve- 
ment of the “ Prairie ” type, particularly for difficult lines 
where the curves are sharp and frequent. 

The 2-6-2 and 4-6-0 types have the same number 
of axles and the same adhesive weight for a given load 
per axle, but in all other respects they are radically dif- 
ferent. In the 4-6-0 engine mounted upon large wheels | 
the fire-box has obviously to be of the narrow type, and | 
the grate area is limited to some 34 square feet. If the 
fuel used is of sufficiently good quality—as, for example, | 


The author has no partiality in favour of big engines 
in themselves. On the contrary, he believes that the 
most advantageous policy is probably to make the best 
of moderate size engines, using good coal, and to push 
them, as long as the efficiency of the boiler is not reducéd 
below a good average, and the wear and tear is not 
He is well aware of what some English 
companies can do with locomotives having not more 
than 28 square feet grates, and believes that the use of very 
good fuel and an intense draught is one of the best ways 
of increasing the power of locomotives. But the system 
has its limits, and first grade coal is not available at a 


| reasonable price in most countries. 


The increase of grate area, so general in locomotives of 


‘| all countries, constitutes a real and undeniable advance, 


on the understanding that it should not exceed the 


| conditions, nor be accompanied by a large and intentional 


reduction of the combustion per unit of surface, a 
reduction contrary to the principle according to which 
the efficiency of the locomotive falls as the weight per 


| unit of power increases. 


Under these conditions and with these reservations, 
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the “ Prairie” and “Pacific” types are very probably | 
the engines of the future in Europe, the first more par- | 


ticularly reserved for lines with a moderately heavy 
tratlic—unless heavier axle loads are permitted, as in the 
United States; the second on the great lines where the 
speed and loads are considerable. They both represent a 
rational type combining large grate areas, with the use of 
six-coupled wheels of large diameter; they are well 
balanced and very steady. Their development in Europe 
is probably only a matter of time, but is closely connected 
with the improvement and strengthening of the permanent 
way in some countries. 

As far as the number and position of the cylinders is 
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THE PRAGUE JUBILEE EXHIBITION, 1908. 
No. lL. 

Tue interesting city of Prague—the capital of the 
kingdom of Bohemia—is this year adding to its 
numerous attractions an exhibition, open from May 
to October, promoted by the Prague Chamber of Com- 
merce. This energetic body, whose past doings are 
recorded in a history filling two large volumes, is one of 
| twenty-nine Chambers of Commerce established by decree 
in 1850 throughout the Austrian Empire to foster the inte- 
rests of commerce, industry, and mining. The establishment 
of these Chambers was made compulsory; each district 
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concerned, it is difficult to say with any certainty what 
arrangement will prevail, and it is possible that no single 
type will become general. The Americans build more 
powerful locomotives than any made in Europe, and 
adhere to the use of two cylinders as large as 22in. by 
28in.; they do not seem to fear the effect of such 
enormous stresses on two crank pins only. Many 
European engineers, on the contrary, prefer dividing the 
load on four cranks at 180 deg. to each other, which 
besides permits of balancing the reciprocating weights. 
This appears to be a rational arrangement for powerful 
engines, and there are good reasons for believing that it 
has come to stay, at least in well-defined cases. 
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Figs. 1 and 2—PRAGUE EXHIBITION—THE MACHINERY HALL 


was given a prescribed area, and all manufacturers and 
merchants of a certain standing were, and are still, obliged 
to belong to a Chamber of Commerce and to contribute 
to its funds. The area allotted to the Prague Chamber of 
Commerce amounts to 13,237 square kilometres, that is, 
less than one-third the size of the rest of the kingdom of 
Bohemia, and one-eighteenth the area of the rest of the 
Austrian Empire, exclusive of Hungary. This compara- 
tively small area, however, comprises, besides the capital, 
the‘towns of Kladno, Pribram, Melnik, &c., and, what is 
of greater significance, some of the most enterprising and 
energetic inhabitants of the whole Austrian Empire. 
Being proud of their industries and their products, and 
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Engineer” 


In the case of four-cylinder jengines, either simple or 
compound, I am inclined to prefer having the four cranks 
mounted on the same driving axle, at 180 deg., of course. 
The wear of the driving axle-boxes with powerful engines 
is « constant source of trouble, and it seems only rational 
to seek to reduce the fore-and-aft pressure on the box 
brasses by carefully balancing the stresses. 








AccorpINnG to an American contemporary, a signalling 
innovation for interurban electric railway lines has been started 
by the Detroit United Railway System, in placing the control of 
the switch lights at all turn-outs and side tracks, which are elec- 
trically lighted on this system, in the hands of sub-station 





operators, and establishing a system of flashing the lights for 
directing the motormen to report for orders, 


Fig. 3—PART OF ROOF PRINCIPAL, &c 


having confidence in their own strength, the Prague , 
Chamber of Commerce decided in 1906 to celebrate the | 
Jubilee of the emperor and king, Francis Joseph I., by | 
holding in Prague an exhibition of objects and produce | 
drawn exclusively from the Chamber’s own district. 

The suggestion was taken up with avidity, special com- 
mittees were formed, a general scheme soon proposed and 
approved, and the laying out of the grounds in accord- 
ance therewith submitted for public competition. In 
response to this, twenty-four projects were sent in, and 
the plan of Professor Rudolf. Krizenecky, which spared 
the trees and shrubs and suited the character of the 
ground, was awarded the first prize and adopted as the 
basis to set to work on. But so numerous were the 
applications for spaces, that this plan had to be to some 
extent departed from, and the original 63,600 square 








yards increased to 90,000. The designs of the buildings 
were’entrusted to eleven different artists, working indo. 
pendently. The result is a conspicuous absence of 
monotony and some rather audacious originality; but an 
agreeabie and harmonious general effect, specially happy 
and pleasing, is the introduction of two semicircular 
pergolas just within the monumental main entrance 
which in itself is a fine example of timber structure.’ 

The Exhibition is situated across the Moldau, to the 
north of the city, in a park called “Stromovka,” which 
means tree-garden, and is Prague’s Hyde Park ang 
Hampstead Heath in one, but is only distant some twenty 
minutes by electric tram from the centre of the city, Ip 
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these pretty surroundings come twenty-five pretentious 
and large and come hundred and fifty other buildings and 
structures are dotted about, and accommodate the various 
exhibit, side-shows, refreshment places, and amusements, 
The most imposing building is the main palace, which 
forms a fine termination to the grand square of the Exhi- 
bition as seen from the pergolas, the pretty building of 
the city of Prague being to the right, and that of the 
modern art gallery to the left, making, with the numerous 
flower-beds, a very pleasant ensemble. The main palace 
is an iron structure, chiefly lattice girder work ; it covers 
an area of 15,548 square yards. The central hall is 80ft. 
high, 230ft. long, and 180ft. wide ; is nicely decorated, and, 


Section on 
Line m.n. 


Section on 
Line a.b. 


having only small cxbibits, serves for big receptions and 
similar functions. The rest of this building is used for 
exhibits relating to engineering, architecture, traftic— 
including the post-office exhibit—social politics, clothing. 
instruments, and the textile trade. The last is a 
very important Bohemian industry, and the exhibits 
include one of the few exceptions to the rule restricting 
the exhibits to the produce, &c., of local industries. 

This exhibit, a highly creditable one, too, is a working 
spinning mill, by Dobson and Barlow, of Bolton, 4 
firm founded in 1790, but still enjoying health and 
vigour. The machines exhibited were all made this year, 
and include a carding engine, with revolving wire flat 
and spiral wire brushes, a drawing frame, a datting frame, 
a rover, a fine flyer,a ving spinner, a er 4 mule, fu 
winding frame, and 9 doubling machine, both English 
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and Scotch systems. The ring spinner is an improve- | all the applicants for space, and extra room was, there- which are in use in Bohemia, and secondly to indicate the 
ment on the mule; it cannot accommodate so many | fore, provided by the erection of a timber annexe. This, | sorts of foreign competition to which our manufacturers 
of spindles per engine as the mule, therefore it costs more | again, is pleasing, and an interesting piece of timber are exposed. The catalogue, printed in English at what 
n per spindle; it, however, does much more work, but not | work; its character may be gathered from Fig. 4. | is practically a local Exhibition, speaks for itself. —_ 

y of such fine character as that of the mule. It is well | This does not, however, nearly exhaust the area allotted Hoes, harrows, cultivators, clod crushers, and similar 
ir adapted for some work, and is regarded as the “ coming | to engineering exhibits, for some of these may be found | implements are there in a great variety. But par- 
, machine,” and is well received in Bohemia. | lurking in odd corners of various: pavilions; in fact, it | ticularly striking is the display of drills and sowers 



















In this building the social politics section provides a lot | seemed, with one or two exceptions, impossible to find an | for all kinds of seeds as well as fertilisers. We may 
of interesting information in the form of data, striking | important building that did not contain an engineering | mention a light hand grass and clover sower, with 
diagrams, and special maps relating to population and | exhibit. Moreover, in addition to this, there are sheds | spiral distributor made from a steel bar ,';in. wide. 
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employment. The parattel and ambulance section is also 
good, whilst the postal and traffic section includes much 
of quaint historical interest. Models showing the work 
now being conducted on the rivers Moldau, Elbe, and 
other rivers, to render them more suitable for general 
navigation, are of special importance and interest. They 
are, moreover, very good, for we personally inspected a 
fair extent of the actual work in progress, so were well 
able to appreciate the merits of these interesting exhibits. 

The machinery hall presents an exceedingly gratifying 
spectacle ; the building itself is a delightful piece of light 


girder work, and in it are arranged most attractive groups | and cheaper character. 


of really high-class exhibits. Along one side is ranged 














Fig. 4—WOODEN ANNEXE TO MACHINERY HALL 


and special buildings in which are displayed agricultural 
machinery and the exhibits of private machinery making 
firms. 

These special buildings furnish very attractive shows, 
the agricultural and other machinery being bedecked with 
the usual gorgeous colours, and this by no means serves 
to cover defects, as many of the machines testifies by 
their excellent finish and design. In fact, some of the 


| machines, besides circulating all over the Continent, and | 


| in good numbers, too, even find their way to our own 
shores. Of course, there are also exhibits of the rougher 
But, however that may be, 
practically the whole range of implements used in 


railway rolling stock quite equal to the best made any- | agriculture, from plough and drill to reapers, binders, and 


where else. Then come group exhibits of the great | 
machinery manufacturing firms,which are arranged on each | 
side of the central passage that extends right through the | 
length of the Sl Camamoneee in these exhibits are | 
electric machinery, sugar mill machinery, brewery plant, | 
the tall, bright, copper towers of “ patent” stills of differ- | 
ent patterns, cranes, boilers, turbo and other power gene- | 
rators, fittings, kc. The wall spaces accommodate some | 


straw presses, and to be used with hand, horse, steam, 
oil, or electric power is represented. Moreover, many of 
the most recent patterns, including some specialities, 
may be seen. Some of the greaf firms cover a very wide 
field, and produce many different implements; others, 
less ambitious, concentrate their energies upon some special 
machines. 

It would be impossible to mention all exhibits, but a 


When ordering fittings please indicate number and mark of plow. 





Names-of fittings. 

1. Share 12. Jointer shank 24. Depth regulating frame 

2. Soft Centre steel moldboard 14. Beam : 25. Beam bearing 

3. Cast steel body 15. Cross bar for self steering device 26. Beam bearing frame with pins 
4. Landside with 2 bolts 16. Draught-hook-chain 27. Draught regulator 

5. Landside extension 17. Land wheel (Left) 28. Frame clips with nuts 

6. Bolts and nuts for beam 18. Furrow wheel (Right) 29. Left hand chain with screw 

7. Adjustable handles 19. Draught-hooks and giide 30. Screw chain regulator 

8. Coulter 20. Head chain and pin 31. Right hand chain with fittings 
9. & 13. Beam clamps 21. Right hand axle with nut 32. Complete chain for self steering 
10. Jointer share 22. Left hand axle with nut 33. Beam regulating ratchet 
11. Jointer breast 23. Axle clip with bolt and nut 34. Wood plates for handles. 


All fittings are supplied at very low prices, They are absolutely interchangeable, well finished and can be exchanged by any 
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ordinary farm labourer. 
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Fig. 5—-UNIVERSAL PLOUGH—FACSIMILE FROM CATALOGUE 


smaller exhibitors, and in all one hundred and two manu- 
factories have found place for examples of their produce 
in this hall. The construction of the hall itself was the 
work of many people. The architectural designs were by 
the professor already mentioned ; the brickwork was done 
by one, the reinforced concrete by another, the sgraffitor 
decorations by an academician. The hall itself was 
erected from the plans of the Prague Machinery Factory, 
Limited, by five firms, a bay being allotted to each, the 
firms being S. Bondy, the first Bohemian and Moravian 
Machinery Factory, Breitfeld Danck Machinery Factory, 
Ruston and Co., Prague Machinery Factory, and Prasil 
Brothers. In Fig. 1 we illustrate a cross section of this 
hall; in Fig. 2 a longitudinal section at one bay; and in 
Fig. 3 some of the details of one rib of the great span. 
The hall covers an area of nearly 10,764 square yards; it 
Is over 262ft. long and about 280ft. wide; whilst the 
height of the central span is over 90ft. The structure, it 
will be seen, is of the hinged arched type, with pivots at 
the bearings, which are on the port whilst the ribs 
have open webs. The dimensions are in millimetres. 
This hall, however, proved too small to accommodate 





few general remarks with a few special examples will 


suffice to show what these people are making for | 
themselves and what they are making for foreign | 


market. To start with, the exhibits show that all kinds 


of soils, regular or irregular, and level and hilly ground, | 


and a great diversity of produce are to be dealt with in 
the country. Ploughs are exhibited by a few firms, and of 
many kinds to suit the varied conditions. The “ Universal” 
plough seems in favour, that is, the same frame and carriage 


could be used with different implements, or vice versd. | 


lig. 5 shows one of the complete ploughs. They are 
made of steel throughout, and many show good finish 
and light but strong structure and excellent balance. It 
is noteworthy that catalogues in some instances are 
printed in English, and that implements are sent on to 
the English market; in fact, the illustration, with legend, 
is taken from such a catalogue and is reproduced as it 
stands. The series of illustrations—Fig. 6—show how 
the “universal ” system is worked, and how very simple 
the arrangement is made to suit the convenience of the 
farmer. We give these two examples with a double 
object—first to show our readers the sorts of implements 
















Fig. 7 shows the complete apparatus on a hand birrow, 
and Fig. 8 a portion of the seed trough. Full-size drills 
of various kinds—even those with adjustable cups, so 
that any size seed and in any desired quantity can be 
dealt with—can be seen. Then there are manure- 
distributing machines in great variety and number, from 
little hand nitrate spreaders to big spreaders with con- 
tinuous chain stirrers and distributors. Moreover, com- 












Fig. 6B—UNIVERSAL PLOUGH 


bined seed sowers and manure distributors are made in 
the district. 

Fig. 9 shows an arrangement of this sort, in which the 
manure distributor a,c is removable. Mowers, reapers, self- 
binders, are to be seen in great variety, and more than 
one straw-press. Various appliances for preparing food 
for cattle form part of these exhibits, and even a 
manger, in which an independent water trough is provided, 
isshown. As regards power, horse-driving gear forms 
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an important factor, but some good steam engines for 
agricultural purposes are produced in the district, and 
there is a very interesting display of portable and 
stationary petrol and alcohol engines; pumps and other 
accessories, too, find place amongst these examples of 
industry. In one of these private buildings is conveying 
machinery, in another an excellent brickmaking plant. 
Suction gas plants are also quite a feature. One firm, the 
“Prager Maschinenbau Actien Gesellschaft,” formerly 
Ruston and Co., a firm established seventy-five years ago, 


| t 
Wik 


| 


Fig. 7—-SEED SOWER 


has adisplay in a special pavilion illustrating the develop- 
ment of their factories, and incidentally the progress in 
machine construction during that period. Their oldforms 
are shown by working drawings, dating back to the forties 
and fifties. Their new work is represented by models, 
including superheated steam engines with Doerfel’s valve 
gear, Gutermuth pump, and Horsfall destructor, and by 
photographs which include slaughter-house equipment, 
bridges, rolling mills, and water power installations, one 


Fig. 8—PART OF TROUGH 


of these being the famous Sillwerke near Innsbruck. A 
very interesting part of this exhibit is that which shows 
the intimate connection that is kept up between practice 
and education in these prosperous countries, for not alone 
do the technical schools supply the engineers and assist- 
ants, but there are photographs of eleven eminent men 
placed alongside the chief work with which they were 
associated in the works, but who went direct from the 
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Fig. 9-MANURE DISTRIBUTOR 
works to take up the highest positions in European 
technical bigh schools. 

The machinery in the machinery hall and elsewhere 
will be noticed later. 








THE PORT OF LONDON BILL. 


THE proceedings of the Joint Committee of Lords and 
Jommons on the Government Port of London Bill termi- 
nated on the 31st July, when the preamble was formally 
declared proved, and the Bill reported to both Houses. 
The Committee, of which Mr. Russell Rea was chairman, 
sat on twenty-one days, the first meeting taking place on 
27th May. Among the lords members of the Committee 
was Viscount Milner. 

The appearances against the Bill numbered about 
sixty, but few of them were directed in a spirit hostile to 
the main principles of the measure. The principal pro- 
visions of the Bill, as introduced by Mr. Lloyd-George, were 
sketched in our issue of April 10th and May 15th, 1908. In 
the following summary of the proceedings of the Committee 
we shall indicate briefly the amendments made in the 
course of the inquiry and the arguments in support. 

Sir H. Kearley, Parliamentary Secretary of the 
Board of Trade, and the first witness for the Department, 





intimated that if it were the view of the Committee, the 
Board would have no particular objection to exempting 
transhipped goods from payment of dues. He also agreed 
that it would be right to give power to the Board of 
Trade, on the application of the Port Authority, to increase 
the present maximum dues on shipping. 

Sir Llewellyn Smith, Permanent Secretary of the Board 
of Trade, told the Committee that the Board did not 
contemplate a scale of charges anything like so high as 
the scale in force at Liverpool. He had no hesitation in 
saying that the London trade would not bear the Liverpool 
scale of charges. At the request of the Committee the 
witness handed in a table of statistics on which the 
finances of the Bill had been based. Taking an average 
of years, the statement showed that the net revenue from 
the transferred undertakings would be sufficient to cover 
the charge imposed thereby on the Port fund, amounting 
to at least £800,000 a year. The estimated receipts from 
other sources were £158,700, and the estimated outgoings 
£338,700. That left £180,000 to be provided out of 
revenue from new works, dues on goods, and registration 
fees on river craft. The taxable area at disposal was 
over £300,000,000, so that, if it became necessary to raise 
a much larger sum, the percentage spread over the whole 
area would be very small. The Board of Trade had also 
prepared a statement as to the estimated expenditure 
upon new works. This proposed a new dock on the north 
side of the river at an estimated cost of £2,000,000; 
various dock extensions and improvements on the north 
side, including Tilbury, at a cost of £750,000; a like sum 
for similar work on the south side; dredging, Xc., 
£1,000,000. These sums, together with £200,000 for 
interest, represent a total of £4,700,000. 

The majority of the petitions azainst the Bill had as 
their object the increase of the numbers of elected and 
nominated members of the Port Authority. At the out- 
set, the chairman announced that, as regards nominated 
or appointed members, the Committee would not make 
any increase in the number. Finally, the Committee 
decided to amend clause 1, sub-section 5, so that, in place 
of fourteen, as provided in the original Bill, the number 
of elected members will be eighteen, “of whom seventeen 
shall be elected by payers of dues, wharfingers, and owners 
of river craft, and one by the wharfingers.” The Com- 
mittee decided to abide by the principle of a general 
register for the election of the elected members, as pre- 
scribed by schedule 1, part 4, and against sectional 
representation except in the case of the wharfingers. 
The number of appointed members given in the original 
Bill was retained—namely, ten—but the distribution of 
the appointment was varied as follows :—The Admiralty, 
one; the Board of Trade, two, one of whom is to be 
appointed, in accordance with the amendment which the 
Board of Trade had already accepted, after consultation 
with labour organisations ; the London County Council, 
being members of the Council, two, and not being 
members of the Council, two; the Corporation, being 
members of the Corporation, one, and not being members 
of the Corporation, one; and by the Trinity House, one. On 
Clause 3 of the Bill, prescribing the purchase prices to be 
paid for the three dock undertakings, several amendments 
were moved with the object of nullifying the purchase 
agreements made by the Board of Trade and substi- 
tuting arbitration therefor. Mr. E. E. Cruttwell, of 
the firm of Sir John Wolfe-Barry and Partners, who 
gave evidence on behalf of the Board of Trade, 
described the condition of the existing docks as being in a 
very fair state of repair. In the case of the London and 
India, the capital of which was about £18,000,000, the 
average amount paid for upkeep was £92,000 a year, 
which worked out at about one-half per cent. No large 
capital expenditure would be required to be made by the 
Port Authority if they catered for the same sort of traffic 
as came at present to the docks. To provide for a differ- 
ent class of traftic they would have to enlarge the dock 
entrances. Of the works in connection with the dock 
properties which he had examined, about 95 per cent. 
were in fair and good condition; the balance, 5 per cent., 
might be classed as bad or poor. The bulk of the pro- 
perty was comparatively up-to-date. 

After hearing other evidence in support of the amend- 
ment against purchase on the provisionally agreed terms, 
the Committee passed the agreements clauses as they 
stand in the Bill. On an amendment which would have 
had the effect of requiring the Port Authority to take over 
the Regent Canal and Dock, the Committee decided that 
they could not put this obligation on the Authority, but 
the chairman pointed out that the Bill as it stood gave 
the Authority very wide powers of purchase by agreement. 
A similar application on behalf of Limehouse Dock was 
rejected by the Committee. On behalf of the London 
Chamber of Commerce, Mr. Erskine Pollock, K.C., moved 
to add provisos empowering the Board of Trade on applica- 
tion to consider complaints with regard to tolls, rates, and 
charges levied by the Port Authority; to exercise the 
powers conferred by Section 31 of the Railway and Canal 
Traffic Act, 1888; and also applying the provisions of the 
Railway and Canal Traffic Act, 1854, and the Regulation 
of Railways Act, 1873. The Committee decided that 
there ought to be some means of appeal, and suggested 
that the amendment should be withdrawn and that the 
Board of Trade should bring up a new clause embodying 
this view. At a subsequent period in the proceedings 
the Board of Trade brought up a new clause dealing with 
the matter of complaints against the Port Authority, and 
this clause was approved by a majority of the Com- 
mittee. 

Clause 4— Empowering the Board of Trade to Authorise 
Construction of Works, &c.—which provided that, where 
the Port Authority proposed to construct works, or wanted 
compulsory powers to acquire land, or sought to impose 
new charges, the Board of Trade might make an order 
for each or any of these purposes, was considered in 
detail by the Committee, and considerable opposition was 
offered to it on behalf of the County Council and other 
authorities. The Committee suggested to the Board of 
Trade several alterations in the clause which would have 





had the effect of substituting “ provisional order” for 
“administrative order” of the Board in’ certain cases, 
Subsequently it was stated on behalf of the Board of 
Trade that the Board had very carefully considered the 
matter, and, as they considered that the administrative 
difficulties in carrying it out would be very great, they 
asked the Committee to strike the clause out of the Biil 
altogether. The clause was accordingly deleted. 

On Clause 5—Transfer of Powers, &c., of Thames Con- 
servators in respect of Lower River—the Thames Con- 
servancy had tabled amendments to provide for the 
control of houseboats and pleasure craft between Kew 
Bridge and the landward limit of the Port of London 
(Teddington); but as the Board of Trade had framed 
amendments to the same effect, the Conservancy amend. 
ments were not moved, and those proposed by the Board 
were accepted by the Committee. 

On Clause 6—Reconstruction of Conservators—it was 
explained that in the proposed constitution of the Con 
servators for the Upper Thames it was intended that the 
three Board of Trade nominations should be made after 
consultatibn with well-known societies representing the 
amenities of the river—such as fishing and boating. The 
Committee decided to increase the number of the Con 
servators from twenty-five to twenty-eight, giving an 
additional member each to the London County Council 
and the City Corporation, and one member to the lighter- 
men, who would be nominated by the Board of Trade 
after consultation with the lightermen. A new clause, 
proposed by the Board of Trade, conferring further borrow 
ing powers of £100,000 on the Conservators was also 
approved. An amendment proposing to provide payment 
of the Conservators was rejected. 

An amendment was submitted on behalf of the Board 
of Trade enabling them to act as corciliators on a con. 
plaint that the Conservators had failed to carry out their 
duties with regard to river pollution, but giving them no 
power to make a mandatory order. The Metropolitan 
Water Board objected to this amendment, and required 
something of a mandatory character. The Committec 
decided that there should be inserted a power to make an 
order, and that that power should be given to the Local 
Government Board. 

Subsequently a new sub-section was brought up to give 
effect to the decision of the Committee that if the Con 
servators failed to perform the duties imposed on them in 
respect of the preservation and maintenance of the flow 
and purity of the Thames and its tributaries, power 
should be given to the Local Government Board to make 
an order for their performance. This was accepted by 
the Metropolitan Water Board, and was added to the 
Bill. 

On Clause 10, providing for the levying of rates on 
goods, the Committee rejected amendments to exclude 
coastwise goods and coal from the imposition of rates, 
and nelened out that in their opinion the proper place to 
raise the objections was before the Port Authority and the 
Board of Trade before the schedule was settled. 

The following addition was, on the motion of the Board 
of Trade, made to the clause :—“ Provided that the Pro- 
visional Order under this section shall provide for exempt- 
ing from such rates goods imported for transhipment 
only or which remain on board the ship in which they 
were imported for conveyance thereafter to another port, 
and may determine what goods are, for the purposes of 
such exemption, to be treated as goods imported for 
transhipment only.” 

Clause 15, dealing with the issue of Port stock, was 
amended. 

A new clause, exempting members of the Port Authority 
from jury service, was added to the Bill. 

On clause 26 —Through Rates in respect of Dock Rail- 
ways — which constitutes the lines and sidings of the 
docks railways for the purposes of the Railway and Canal 
Traffic Acts, 1854 to 1888, the Committee heard evidence 
from Mr. E. R. Askwith, K.C., of the Board of Trade,and 
Mr. Marshall Stevens, formerly manager of the Man- 
chester Ship Canal, who gave it as his opinion that it was 
necessary for satisfactory working that the docks should 
have the statutory rights of a railway company. Con- 
siderable opposition was made to the clause on behalf of 
the railway companies and others, but the Committee 
ultimately passed the clause, imposing upon it the Great 
Eastern Railway Company’s schedule of maximum rates. 

In clause 36—Saving for Vessels and Goods Passing 
through the Port of London—words were added exempt- 
ing from tonnage dues certain passenger vessels; the 
object being to exempt the ferry traftic in the lower part 
of the river. 

Clause 37 (Saving in case of Damage caused by 
Dredging) was amended so as to give protection to the 
Thames Tunnel, East London Railway. Company, Middle- 
sex and Surrey County Councils, Metropolitan Water 
Board, and any railway company having bridges over or 
tunnels under the river. The works of the London 
County Council were protected by the clause as originally 
proposed in the Bill. 

Clause 46 (Temporary Advances) was amended so as 
to provide that the Port Authority might raise such sums, 
not exceeding £1,000,000, by way of temporary advances, 
with the consent of the Board of Trade. The original 
clause limited the powers to £500,000. 

A new clause was added giving power to the Port 
Authority to purchase the piers in the river belonging to 
the County Council if they desired to do so. 

The first Schedule to the Bill provided that the first 
Port Authority, which is to be appointed by the Board of 
Trade, should exist until June 1st, 1913. An amendment 
was moved altering the date of termination of office to 
June Ist, 1910, but the Committee rejected this and 
———— June Ist, 1912. On Part IV. of the first 
Schedule the Board of Trade proposed a new sub-section 
which will provide that the elected members of the 
Authority shall include, as nearly as possible, an equal 
number of shipping and trade representatives. Some 
minor alterations were also made in sub-section 7 of 
Part IV. affecting the allocation of votes. 
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Fig. 7O—RUSSIAN CRUISER CESAREVITCH 











Fig. 7I—FRENCH CRUISER_-POTHUAU 


THE FRANCO-BRITISH EXHIBITION. 
No. XV.* 

La Société des Forges et Chantiers de la Mediterranée 
exhibits some well made and interesting models of various 
war and other ships which have been built by it. One 
model represents the first-class French cruiser Pothuau. 
An illustration of this vessel is given in Fig. 71. The 
principal dimensions are 360ft. by 50ft. by 27ft., and the 
displacement is 5360 tons. The maximum draught is 
22}ft. The armour-plate belt amidships is 2jin. thick, 
and that at the ends 1fin. The deck reinforcing belt is 
3jin. thick. The machinery consists of two sets of triple- 
expansion engines, each set driving an independent bronze 
propeller. The normal speed is 18 knots, and the maximum 
speed 19 knots, the corresponding indicated horse-powers 
being 6500 and 10,000 respectively. The maximum speed 
attained on the trial trip was 19} knots, when the engines 
developed 10,300 horse-power. The Belleville boilers are 
eighteen in number, and they are divided into six sets. 
The ship carries two 19 cm. 7.5in. guns in the turrets, one 
ahead and the other astern. There are also ten 14 cm. 
5.5in. guns, sixteen 47 mm. 1.85in. quick-firing guns, and 
eight 47 mm. 1.46in. Hotchkiss guns. 

Another model represents the cruiser Cesarewitch, 
which was built for the Russian navy at Le Chantiers de 
la Seyne to the plans of M. Lagane, then director of this 
shipyard. This cruiser we illustrate in Fig. 70. The 
principal dimensions are 390ft. by 76ft. by 48ft. The 
mean draught is 26ft., and the normal displacement 
13,110 tons. The ship, which has two masts, carries the 
following guns: — Four 305 mm. 12in., carried in two 
turrets; twelve 150 mm. 5.9in., carried in six turrets ; 
twenty 76 mm. 3in. guns. Also twenty 47 mm. 1.85in. 
Hotchkiss quick-firing guns, and six 37 mm. 1.46in. of 
the same type. In addition there are ten Maxims and 
four torpedo tubes, two of which are submerged. All the 
guns are electrically operated. On the speed trial the 
vessel attained a speed of 18.78 knots. The propelling 
machinery consists of two sets of four-cylinder triple- 
expansion engines. There are twenty boilers of the 
Belleville type, arranged in two sets of ten. 


Between the years 1895 and 1896 this company con- | 


structed five four-masted sailing vessels to the order of 
MM. Ant. Dom Bordes et Fils. A model of one of these 
vessels, the Wulfran Puget, is exhibited, and an illustra- 
tion of the actual ship is given in Fig.72. The other 
four vessels are named Persévérance, Rhone, Antoinette, 
and Jacqueline. These vessels were also built at La 
Seyne. The principal dimensions are 302ft. by 45ft. 6in. by | 
27ft. in enktoe gross tonnage is 3000. A model of a cargo | 
boat—the Yunnan—constitutes another exhibit. It is | 
similar to the cargo boat Kouang-si, built at Havre in | 
the year 1903 for La Compagnie de |’Est Asiatique | 
Francais. The principal dimensions are 440ft. by 46ft. | 
by 29ft. 6in. The gross tonnage is about 7500 tons. The | 
engines are of the triple-expansion type, capable of | 
developing about 3200 horse-power. The speed attained | 
on the trial trip was 13°2 knots. An illustration of this | 
vessel is given in Fig. 69. 


*'No, XIV. appeared August Zils. —S—~=S 
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A small boiler of the type shown in section in Fig. 73 
is exhibited on the stand of Monsieur Laurent Party. 
From this illustration the principle and general design 
can be followed with but little explanation. Its elastic 
structure, simplicity, and economical performance are 
three of the makers’ principal claims. The boiler is 
composed of a number of drums—or, as the manufac- 
turers term them, tubes—arranged one above the other 
in the manner shown. These drums measure from 
about 2ft. to 2}ft. in diameter, and they are made from 
94ft. to 19ft. long, according to the duty required of the 
boiler, the space available, and the permissible weight of 
each part. The boiler, it is said, requires but very 
little skill to erect, and the various parts can be supplied 
to suit buildings of different sizes. These boilers are also 
said to be very robust, and they can be built for any 
pressure and any steam-raising capacity. The feed-water 




















Fig. 73—PARTY BOILER 


enters at the top drum, and from there it passes to the 
middle drum, and finally to the bottom drum, while the 
flue gases flow in the direction of the arrows. The water, 


in passing from one drum to another, has its temperature | { ur 
| and vacuum gauge tester forms another prominent exhibit 


raised in steps, and all the impurities are said to be 


found in the upper drum or drums; the water in the | 
lower drum, it is claimed, is absolutely free from sedi- | 


ment. The lower drums, we are given to understand, 
can be kept clean by simply opening the blow-down cocks 
periodically. The steam given off by these boilers, the 
makers claim, is absolutely free from dirt. The fire- 
grate can be constructed for burning any kinds of fuel or 
refuse. 

Sanitary engineers will find several exhibits of interest 
on the stand of the Société Générale d’Epuration et 
d’Assainissement. In certain cases, especially where the 











Fig. 72—FOUR-MASTED SAILING SHIP WULFRAN PUGET 


sewage of a town contains large quantities of trade wastes, 
the sewage is not always amenable, without other treat- 
ment, to anaérobic action in septic tanks, and in such 
cases precipitation or sedimentation is sometimes em- 
ployed in preparing the liquids for oxidisation by the 
percolating filters. The Société Générale d’Epuration et 
d’Assainissement claims to have improved the arrange- 
ment for sedimentation, and to have succeeded in produc- 
ing a maximum degree of purification in sewage con- 
taining trade waste in a practical and economical manner, 
the liquid leaving the sedimentation tank in a condition 
remarkably fit for its final oxidisation. Among other 
things a self-sprinkling automatic distributor is exhibited 
for rectangular beds, which can be applied to beds of any 
width or length. Its construction is very simple, and it 
enables all the available space to beutilised. It is pointed 
out by the makers of these distributors that in large 
plants a considerable number of revolving distri- 
butors are required, and the first and working costs are 
consequently higher than when rectangular filters are 
used. 

On Stand No. 270 on the British side of the Machinery 
Hall the firm of W. H. Bailey and Co., Limited, is 
exhibiting a number of its specialities. Several types of 
the “ Koster’s”” patented air compressors are on view. 
These machines are claimed to give the highest volu- 
metric and mechanical efficiencies, and they are suitable 
for all purposes where compressed air is required. A 
mechanically-operated piston valve is used for admitting 
air to the cylinders, and there is only one outlet valve, 
the action of which is controlled by the piston valve, and 
it opens wide and seats itself noiselessly. On account 
of the valve opening wide it can be made small in 
diameter, thus leaving the whole of the cover of the 
cylinders and a great part of the cylinder jacket avail- 
able for cooling. This type of valve gear, the makers 
inform us, is particularly suitable for high-speed com- 
pressors, as, for example, those driven with the most 
economical types of steam or gas engines, or by electric 
motors. One of the compressors shown on the stand is 
suitable for running at a speed of 1000 revolutions per 
minute, and it can therefore be directly connected to an 
electric motor. It deals with about 12 cubic feet of free 
air per minute, compressing it to 901b. per square inch. 
Obviously, this machine can be used for a variety of 
purposes, such as cleaning dynamo and motor parts, 
supplying air for blowing whistles or syrens, operating 
compressed air brakes, kc. Bailey's patented pressure 


on the stand. As is well known, it is suitable for testing 
pressure gauges by actual dead weight, and vacuum 
gauges by comparing them with an open mercurial 
vacuum gauge. The whole apparatus is mounted ona 
substantial cast iron bed, and pressure and vacuum 
pumps are provided. The machine is admirably suited 
for use in works where many pressure gauges are required 
to be tested. Testers for testing cement and oil are also 
to be seen on the stand. There is also a large show case 
containing samples of many of the engine and boiler 
fittings made by the firm, such as steam pressure gauges, 
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vacuum gauges, valves, cocks, lubricators, water gauges, 
steam pressure and other recorders, kc. The firm’s 
“key-ring” renewable valve seat may also be seen, which 
is fitted in stop valves for high-pressure superheated 
steam. It allows for differences of expansion between 
the seat and the body of the valve, and we are told that 
it can easily be removed and replaced. The principle of 
the “key-ring” is the adoption of a flexible metallic con- 
nection between the seat of the body similar in construc- 
tion to the well-known Ramsbottom piston ring. The 
seat, which is of the ordinary type, is screwed into a 
spring ring, which latter is sprung into a groove in the 
valve body. The makers state that the seat can be 
removed and replaced with ease, and that it will expand 
freely in all directions and remain tight under all pres- 
sures and temperatures. The “ Foster” reducing valve, 
which is exhibited on the stand, is a spring-controlled 
valve which will open from any degree of the bore to full 
bore, according to the demand made for steam. This 
action is accomplished by means of a differential spring 
arrangement, which is said to maintain a constant 
pressure on the governing diaphragm irrespective of the 
degree of compression on the spring. Recently the firm 
has introduced two useful motor car accessories, viz., a 
miloscope and a patented ‘*‘ open-door” tire carrier. The 
miloscope is a speed indicator for motor cars, dependent 
for its action upon the concave form assumed by the 
surface of a liquid in a rapidly rotating vessel. Fig. 74 
shows the concave form assumed by the surface of a 
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Fig, 74—MILOSCOPE 


liquid in a rapidly rotating vessel, and illustrates the 
principle of this instrument. The revolving vessel in the 
actual instrument consists of two parts, an upper and a 
lower, connected together by three tubes, one of which, 
in the centre, is of glass, and the outer ones are of brass. 
The lower chamber and the tubes are filled with liquid, 
and on revolving the instrument round its vertical axis 
the liquid falls in the glass tubes and rises through the 
brass tube into the upper vessel, taking up a level vary- 
ing according to the speed. A float in the centre tube 
acts as a pointer, and the speed can be read cff from a 
scale. The scale is longer than that on a circular dial 
indicator, and the divisions are practically equal in length. 
The instrument is hermetically sealed, and it is claimed 
that the liquid cannot freeze or evaporate. Also it is 
said to be instantaneous in action, and quite dead beat. 
It gives open indications from zero to 50 miles on a 
length of scale of 43in. We are told that the instrument 
requires so little power to drive it that a driving band 
made of one thread of sewing cotton can work it at full 
speed. The instrument can be driven from the front 
wheel of the car through a flexible shaft, or from any 
revolving shaft by means of a spring belt. The patented 
tire carrier consists of a metal ring hinged to a pillar. It 
is fixed to the footboard of the car, and can be opened 
or shut like an ordinary gate or door, thus giving easy 
access to the driver’s seat, accumulator boxes, and petrol 
tank, besides facilitating the cleaning of the car. The 
carrier is designed to carry any make of spare wheel or 
tire, and it can also carry one or more spare covers, by 
means of straps. 

On Stand No. 615, on the British side of the Machinery 
Hall, the firm of W. F. Stanley and Co., Limited, is 
exhibiting a fine display of engineering, surveying, draw- 
ing, and meteorologicalinstruments. The exhibits include 
a new engineer's level, theodolites, tacheometers, &c., all 
of which are made with the least possible number of 
parts. The various parts are rigidly screwed together, 
and the instruments, by reason of this construction, are 
claimed to maintain their correct adjustment with rougher 
usage than would otherwise be possible. A compact and 
handy colliery theodolite is on view, also the firm’s latest 
mining tacheometer with an auxiliary top and side tele- 
scope, hollow centre theodolite for shaft plumbing, «c.. 
solar attachments, and other refinements. Some of these 
instruments are fitted with a new locking tribrach, by means 
of which the instrument may be quickly set nearly level, 
and then by less than half a turn of the levelling screws 
the final levelling is effected, which results in a great 
saving of time, especially when working on very uneven 
ground. Another advantage claimed for this device is 
that it also saves the wear on the levelling screws. 
Several very fine micrometer reading tacheometers are 
shown, including a 10in. geodetic instrument. There is 
also a 3in. prospecting theodolite made in aluminium, 
and divided on silver, to read single minutes on both circles. 
Its weightis only 1lb.140z. Several compact theodolites 
for railway use are being exhibited, and a 30in. tunnelling 
transit, and the ordinary engineer’s transit, all of which 
are well designed instruments. In addition, there are 
many fine meteorological instruments, including aneriods, 
standard barometers, sunshine recorders, and the firm’s 
new helio-chronometer. As regards drawing-office equip- 
ment, trestles and drawing boards are on view; also the 
Stanley time-saving draughting machine, printing frames, 
and a selection of drawing instruments. 

The exhibits of the London, North-Western, and Cale- 
donian Railway Companies are worthy of inspection, and 





those in particular who are interested in railways and 
their progress will undoubtedly find something of interest 
among the various models on view. The model of the old 
coach “ Experience” represents one of the first passenger 
vehicles on the London and Manchester Railway, opened 
in the year 1830. In the first-class coaches seats were 
numbered, but not so in the second, while the third 
coaches were uncovered. The model “ Experience” is 
one-third full size. It was made in the year 1834 bya 
young man living in Lancashire. For some years it was 
at Euston, and was afterwards sent to a private house 
at Ulverston. At a later period it was sent to a skilled 
artisan to renovate ; but when he had dismantled it, and 
before he could put it in repair, he left the country. The 
coach remained in this dismantled condition until May, 
1906, when it was sent to Wolverton Works to be put in 
proper repair for exhibiting at Bingley Hall, Birmingham. 
There is, inaddition, anelectrically controlled working model 
railway. This model, while giving a correct representation 
of London and North-Western rolling stock, also intro- 
duces a novel element in railway working. The line is laid 
out on a system devised by its manufacturers, Messrs. 
W. J. Bassett, Lowke and Co., by means of which the 
trains are operated by electric power. While the model 
is correct in every detail, it naturally only represents a 
small section of the line. The exigencies of space alone 
prevent the exhibition of a larger model of, say, one of 
the great junctions on the London and North-Western 
Railway system. The model is unique as regards its 
actuating mechanism. ‘The locomotives are driven and 
controlled electrically from the signal-box with as much 
ease as if a driver were on the feot-plate. The rolling 
stock consists of one modern London and North-Western 
passenger train drawn by an Experiment type locomotive 
and one fast goods train, consisting of 10, 15, and 20-ton 
wagons, refrigerator vans, hopper wagons, and other 
types of London and North-Western goods stock. A 
model electric point and signal apparatus exhibited is 
constructed to a scale of sin. to the foot. It represents 
the apparatus which is laid down at Crewe, on the 
London and North-Western Railway, where about 1000 
levers on the Webb and Thompson electric system are 
provided. The point motor, taking on the average 
10 ampéres at 230 volts, and running at 1500 revolutions 
per minute, performs its work in three seconds. The 
mechanism is a worm and wheel, and clutches are used to 
permit of the movement of the armature after the 
switch has been moved and the work done, and until the 
current is cut off by the lever in the signal cabin. A 
complete system of detectors is employed to ensure that 
the movement of the lever in the cabin is not completed 
before each of the point switches are in their correct 
positions and locked, and no signal can be lowered if a 
point switch is not correctly placed and locked in position. 
The signals are worked by means of an electro-magnet 
taking about 3 ampéres at 230 volts, the work of lowering 
the signal arm being performed in about half a second. 
When the signal is off the working current of 3 ampéres 
is at once cut down to a so-called holding-off current of 
about .75 ampére. The wires from the cabin to the 
point motors are six in number, made up to form one 
cable of about .75in. in diameter. The cable is laid in 
rough wood troughing and pitch. The wires to the sig- 
nals, two in number, are dealt with in a similar manner. 
For siding points, over which rapid shunting operations 
have to be performed, and where more elaborate 
blocking of a main line point is not a necessity, a 
magnet is used instead of the motor, the move- 
ment of the points being effected in about one 
second. Specimens of the London and North-Western 
present-day permanent way are also shown. Since the 
year 1894 the standard length of rail in use on the London 
and North-Western Railway has been 60ft., of which 
length over 1800 miles have been laid down. A short 
length of this, showing the fish-plates at one end, is on 
view. These rails are of the British standard section, 
the weight per yard for the main running lines being 95 |b., 
while in special places subject to heavy wear and tear 
100 lb. is adopted. The chairs for the 95 lb. section 
weigh about 45 lb. each, except at the joints, where both 
chairs and sleepers are of large size, the former weighing 
54 1b. each. Alongside the modern type of permanent 
way is a short length of the original permanent way laid 
on the Liverpool and Manchester Railway in the year 
1830. The sleepers consist of stone blocks about 2ft. 
square and Ift. thick, to which are attached small cast 
iron chairs secured by iron spikes. Holes are drilled 
in the stone blocks for the purpose of inserting a 
wood plug, into which the spikes are driven. The 
rails are T-shaped in section, “fish bellied” in elevation 
between the chairs, and generally in 12ft. or 15ft. lengths. 
The ballasting of the line consisted of broken stone, 
small coke mixed with earth, and small coke alone. 
The stone blocks were found difficult to “pack” by the 
platelayers when laid at right angles to the rail, and were 
afterwards laid diagonally, with a view to steadying the 
rail, and giving the workmen access to the four sides of 
the blocks. No fewer than 152,000 tons of these blocks 
are said to have been laid on the London and Birming- 
ham line. They were afterwards replaced by wooden 
sleepers, larch being at first used, the round wood being 
split into two, and placed with the convex side down- 
wards. To give an instance of the curious ideas which 
prevailed at the time in reference to the tractive force on 
railways, we are told that owing to the difficulty which 
was apprehended to the progress of trains during frosty 
weather, by the rails becoming coated with ice, a patent 
was taken out in 1831 for making the top surface of the 
rails hollow so that they could be filled with hot 
water during the winter. There is a model of the 
Rocket, which represents the locomotive built by George 
Stephenson in 1829, and a model of the locomotive 
Queen Empress. The original of this model was built 
at Crewe Works in 1893 from the designs of the late 
Mr. F. W. Webb. A model of the locomotive Dia- 
mond Jubilee made one - sixteenth of the full size, 
represents a compound locomotive, also built to 





the designs of the late Mr. F. W. Webb. Another 
interesting model of a locomotive is that of the “ Pre. 
cursor,” the original engine being designed by Mr. G, 
Whale, and turned out of the Crewe works in May, 
1904. Besides the above mentioned models there are 
two models of steamships. One is a model of the 
steamship Hibernia, used for the Holyhead and Kings. 
town service, and the Holyhead and North Wall service. 
The other model represents the turbine steamshi) 
Rathmore, which is the latest addition to the Holyhead 
and Greenore service. The original report on whether it 
would be better to work the Liverpool and Manchester 
Railway by stationary engines or by locomotives, sent 
by George Stephenson to the directors of the Liverpoo! 
and Manchester Railway,on November 5th, 1828, and 
other old letters sent by his son Robert, are exhibited, 
A pavilion, measuring 20ft. by 18ft., with ornamental 
roof, has been erected, as was done at the Paris Exhibition 
in the year 1900. The shape at centre is rectangular, 
and encloses a small room 6ft. 3in. by 8ft. Llin. by 
11ft. 6in. high, and serves as an inquiry office. From 
each corner of the room diagonal wings are formed, and 
supported at the corners with ornamental pillars. In 
this form three panels are provided on each side for 
exhibiting photographs of scenes through which the 
London and North-Western Railway runs. Other exhibits 
are in the form of photographic models which present 
photographic views in full relief, and they are lighted as 
in nature, thus giving a stereoscopic effect to all the 
objects shown without the need of special apparatus. 

The * Kennedy ” bending machine is exhibited on the 
British side of the Machinery Hall. This machine, as is 
now well known, is for bending welded butt-jointed and 
seamless tubing; also round, flat, angle, tee, and channel! 
bars—in copper, brass, iron, or other metals. The 
machine is to be seen in operation, and its usefulness is 
at once apparent to anyone who spends a few minutes 
watching the work which itdoes. Any number of bends can 
be made at any angle and in any position on long lengths 
of work. Thus the machine does away to a large extent 
with stock elbows, bends, and sockets, and it also saves a 
large amount of cutting and screwing, thus reducing the 
possibility of leaky joints. Tubes of the most common 
sizes are bent cold without annealing or loading in any 
way. 





OBITUARY. 
SIR EYRE MASSEY SHAW. 

WE regret to have to announce the death, in his 
seventy-eighth year, of Sir Eyre Massey Shaw, which 
took place at Folkestone on Tuesday last. Sir Eyre was 
not by profession an engineer, but his life's work brought 
him into close touch with engineering matters, and he 
it was who practically founded the London Fire Brigade 
in its present form. It was, we may mention, originally 
intended that he should enter the Church, and, indeed, he 
was on the point of being ordained, when for some 
reason or other he changed his mind. He then served 
six years in the Army, from which he retired in 1860 with 
the rank of Captain. Thereafter he for some time filled 
the office of Superintendent of the Borough Forces of 
Belfast, which position entailed the reorganisation of the 
fire service of that city. This he carried out with such 
marked ability that after the lamentable death of 
Inspector Braidwood, as a consequence of the great 
fire in London which, raged in Tooley-street and the 
wharves and warehouses on the east side of London 
Bridge in 1861, he was offered and accepted the post of 
Chief of the London Fire Brigade. A year later the fire 
service of London was put under the Metropolitan Board 
of Works, which body wisely enough left Captain Shaw— 
as he was, even after his knighthood, most frequently 
called—a practically free hand. In this they showed 
their wisdom. Shaw was the man for the work. He 
held office for just thirty years, and when he retired in 
1891 he left an organised system which has since required 
but little modification. As showing the development 
under his rule, we may say that he found thirteen fire 
engine stations and left fifty-nine; there were at first 
113 firemen, while in 1891 there were 706, and the length 
of hose in use increased over eight-fold. He was created 
K.C.B. on his retirement. 

Outside, as well as in connection with his official 
position, Sir Eyre made very many friends, and on every 
side, by Londoners as well as others, his loss will be 
deeply mourned. 


HENRI BECQUEREL. 

Monsieur Henri BecauereEL, the eminent French 
scientist, has died at the early age of fifty-six. Monsieur 
Becquerel, the son and grandson of scientists of world- 
wide renown, was of a type of which there are only too 
few, and of which we can ill afford to lose any. How 
highly he was held in regard is evidenced by the fact that 
five years ago he was awarded one of the Nobel prizes 
for science. 

Monsieur Becquerel was best known by his researches, 
which eventually led up to the discovery of radium and 
the other radioactive substances. That which started 
him upon investigations in this direction was the dis- 
covery by Réntgen that certain photographic effects were 
caused by the rays now known by his name, even though 
substances impervious to light were interposed between 
the source of the rays and the photographic plate. 
Becquerel set himself the task of accounting if possible 
for this remarkable phenomenon. As one of his first 
results he found a photographic plate was affected, even 
when covered by opaque paper, by having placed in its 
vicinity the double sulphate of uranium and potassium. 
He imagined at first that these effects were due to 
fluorescence, but he soon satisfied himself that this was 
not the case, and that the uranium compounds acted on 
photographic plates even when kept in the dark. He 
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was convinced, therefore, that the action was brought 
about by rays emanating from the substances with which 
he experimented, and to these rays the name of Becquerel 
has been given. Here, then, was the commencement of a 
series of discoveries which greatly modified the views 
which had ‘previously been held regarding the material 
constitution of the universe. 

Monsieur and Madame Curie had studied under 
Monsieur Becquerel, and at his instigation these two 
brilliant investigators undertook to make a complete 
analysis of pitchblende, from which mineral uranium is 
obtained. The result, as all the world knows, was the 
discovery of the radium compounds, Nor were Monsieur 
and Madame Curie alone brought into this entrancing 
ficld of experiment. Scientists all over the world have 
followed, and are following in the same footsteps, each 
one adding more or less to the general knowledge; nor 
did Monsieur Becquerel relax his efforts. It was but 
quite recently that he gave a Friday evening’s discourse 
on this fascinating subject before the Royal Institution. 

Perhaps few scientists of his years have received so 
much and such widespread recognition of their achieve- 
ments. Monsieur Becquerel was President of the 
French Academy of Science, and Perpetual Secretary for 
the Department of Physical Sciences, a post to which he 


was elected as shortly ago as 29th June last. He had 
received honorary degrees from the Universities of 
Oxford, Cambridge, Aberdeen, and Manchester. He was 


awarded the Rumford Medal in 1900, and then came the 
great Nobel prize in 1908, as already mentioned. 

He received his first education at the Ecole Voly- 
technique and at the Ecole des Ponts et Chaussées, and 
was for ten years chief engineer of the Government 
Department of Ponts et Chaussées. He was elected a 
member of the Institute in 1889, and in 1895 was created 
Professor of Physics at the Museum of Natural History. 
At this institution his son Jean is now an assistant. 





SIR GEORGE BARCLAY BRUCE. 

Ont of the few remaining links connecting railway 
engineers of the present with those great names insepar- 
ably associated with the commencement of railway 
construction has been severed by the death of Sir George 
Barclay Bruce, which took place on Tuesday evening last 
at his house, 64, Boundary-road, St. John’s Wood. Sir 
George was born on October Ist, 1821, and he had there- 
fore nearly completed his eighty-seventh year at the time 
of his death, which came as a termination to a long 
illness commencing with an attack of congestion of the 
lungs in February last. He was the son of Mr. John 
Bruce, of Newcastle-on-Tyne, a schoolmaster, at whose 
school he attended until he was fifteen. It is in- 
teresting to note th.t Sir Isaac Lowthian Bell and 
Robert Stephenson were also educated there. It was 
perhaps owing to Robert Stephenson, who was, however, 
seventeen years his senior, having attended the same 
school, that young Bruce when he left school entered the 
Stephensons’ works, where he served a six years’ 
apprenticeship, afterwards taking service with the firm as 
an engineer. This must have been about the year 1842. 
[t will be remembered that George Stephenson, the father 
of Robert and the owner of the works, did not die until 
1848, so that Bruce had worked under him for some 
twelve years, including the period of his apprenticeship. 
At this time the firm was engaged in the construc- 
tion of the Newcastle and Darlington Railway, and 
in this Bruce had his share, being later on resident engi- 
neer-in-charge of the Royal Border Bridge for carrying a 
continuation of this line across the Tweed at Berwick. 
This bridge was designed by Robert Stephenson, but for 
the actual constructional work George Bruce was 
entirely responsible. The line was opened by Queen 
Victoria in 1850, and in 1851 Mr. Bruce read a paper on 
the Border Bridge before the Institution of Civil Engi- 
neers, this paper being awarded a Telford Medal. 

Almost immediately after this—so soon, in fact, that it 
was before the medal could be presented to him—he had 
set out for India, where he was to be engaged for the 
next five or six years on railway construction in Bengal 
and Madras. As chief engineer of the line he carried out 
the Madras Railway with its celebrated bridge over the 
Cauvery, near Trichinopolv. Subsequently he became 
consulting engineer to this line, a position which he held, 
we believe, at the time of his death. 

His whole life was identified with railway construction, 
and it would take a long list to exhaust the numbers of 
lines with which he was more or less intimately con- 
nected, but it may be said that they spread over a wide 
area and included railways in South America, Germany, 
and Spain as well as in England and India. 

Mr. Bruce was President of the Institution of Civil 
ngineers in 1887-88, and in the latter year he received 
the honour of knighthood. Coinciding as the commence- 
ment of his term of office did with the completion of the 
first fifty years of the reign of the late Queen Victoria, it 
is not wonderful that the subject chosen for the address 
should have been a comparison between matters engi- 
neering as they existed at that time and in 1837. The 
address, as those who heard it will remember, was of the 
greatest interest, and the pictures drawn of the dis- 
abilities under which engineering work was carried out at 
the earlier date were such as to occasion wonder that 
such magnificent results as were attained could possibly 
be achieved. ‘It is scarcely credible,” runs one passage 
in the address, “ but it is a fact that there was not a 
single crane in Robert Stephenson’s shops in 1837. There 
were shearlegs in the yard, by which a boiler could be 
lifted on to a truck, and there were portable shearlegs in 
the shop, by the skilful manipulation of which, at no little 
risk to life and limb, wonders were done in the way of 
transmitting heavy loads from one part of the shop to 
another.” . . There were no small planing or shaping 
machines, which now play so important a part in every 
engineer's shop. There was only one slotting machine, 
the use of which was very restricted. Wheels were 





driven on to their axles by sledge hammers wielded by 
strong arms alone. Steam hammers were, of course, 
unknown, and only hand labour was available for the ordi- 
nary work of the shop and boiler yard, with the exception of 
the punching and shearing machines. . . .” Such 
were the conditions under which the young engineer 
commenced to work at his profession, and it must also 
be remembered that neither the Bessemer nor the 
Siemens process of steel manufacture had been invented. 
Truly, itis marvellous that such good work was done as 
was accomplished by those old-time engineers. 

Sir George was a constant attendant at the meetings 
of the Institution, and until a comparatively short time 
ago, at any rate, he frequently took part in the dis- 
cussions on papers, especially when these had to do with 
railway subjects, though there were occasions on which 
he showed clearly that there were many other depart- 
ments of engineering on which his knowledge was of a 
first-class order. An interesting point brought out by 
him on one occasion was that the bogie as applied to 
locomotives was not of American origin, as had been 
alleged, since bogie engines had in the first instance 
been shipped to America by Stephenson, largely 
copied there, and re-introduced into this country. 
Some figures which he brought forward when discussing 
a paper on a tunnel between England and France by Mr. 
Joseph Prestwich, F.R.S., are worth mentioning. He under- 
stood, he said, that the cost was estimated at £10,000,000, 
but, making allowances, he would suppose it was 
£12,000,000. In order to make it pay 5 per cent., allow- 
ing 50 per cent. for working expenses, £1,200,000 a year 
gross receipts would be required, so that, assuming the 
line to be 28 miles long, it would have to earn £824 per 
mile per week. The Metropolitan, he said, running 
through the heart of the population of London, earned 
about £1099 per mile per week; the Lancashire and 
Yorkshire, £147; the Great Western, £65; and the 
London and North-Western, £105; so that the tunnel, 
in order to pay only 5 per cent., would have to earn 





SIR GEORGE BARCLAY BRUCE 


thirteen times as much as the Great Western and nearly 
as much as the Metropolitan. He had no doubt, he 
added, that a tunnel could be made, but “ the idea of its 
being an undertaking that would pay was,” he feared, 
“ quite chimerical.” 

His views on technical education were pronounced ; 
he held that the true function of a scientific education in 
relation to engineering and mechanical operations was 
the teaching of physical science and those laws of Nature 
that underlie the exercise of all handicrafts, and not the 
teaching of the handicraft itself. The latter, he con- 
sidered, could be better taught, and could only be 
efficiently taught, in the workshop. 

Sir George was one of the very few ‘men of the 
present time who have seen not only thefdevelopment of 
the railway systems of the world, but were actually 
alive when railways came into existence, for it was not 
till four years after he was born that the Stockton and 
Darlington line was opened. His death will be keenly 
felt. by a wide circle of friends. 








VOIDS, SHRINKAGE, AND WEIGHT OF 
CRUSHED STONE. 

PROFESSOR IRA O. BAKER, of the State University of 
Illinois, author of ‘‘ A Treatise on Masonry Construction,”’ 
has just issued the result of a set of careful experiments 
made by trained observers to determine the actual proportion 
of voids in crushed rock. Observations were also made on 
the shrinkage or settlement of the crushed material in trans- 
portation, as well as on the actual weights. From these results 
he has prepared a set of tables for the purpose of assisting con- 
structors in estimating what has now become a very import- 
ant item on most contracts—crushed stone. It is believed 
that this is the first time that trustworthy results have been 
published on the subject. 

During the past two seasons the quarry run has been care- 
fully watched at the quarries at Chester, Joliet, and Kankakee, 





all of which are situated within a short distance of Chicago. 





The Chester stone is a rather coarsely granulated grey lime- 
stone of the lower carboniferous group. That from Joliet is 
a compact, fine-grained magnesium bmestone of the Niagara 
series. The Kankakee stone is a coarse-grained argillaceous 
limestone of the Niagara group. The specific gravity of the 
stone was determined with great care in every instance, and 
the absorptive properties were carefully studied. In arriving 
at the percentage of voids the crusher product was separated 
into different sizes, from that passing a gin. screen to the 
commercial ‘‘3in.’’ stone. The percentage of voids was 
determined both by using the specific gravity method and by 
pouring in water, the one being used as a check on the other. 
Some of the vessels used in the experiments contained 27 cubic 
feet ; others had volumes of from 2.6 cubic feet to 0.694 cubic 
feet. It was found that the distance of drop in filling the 
vessels had considerable influence on the amount of voids. 
The drop varied from shovelling to a fall of 20ft. in height. 
The 20ft. drop invariably gave a less percentage of voids than 
a drop of even 15ft. It was found that the voids increase 
with the size of the stone. 

Owing to the difference found between stone as loaded and 
its size at its destination, wagons and cars were filled and 
carefully measured at fixed distances. For the sake of com- 
parison, the experiments were made as nearly as possible 
under the same conditions. The state of the roads, the rate 
of driving, the amount of shunting, were all carefully 
watched. The measurements proved that for wagons about 
half the settlement occurs in the first 100ft., and that the 
settlement at half a mile is practically the same as that at a 
mile. With cars practically all the settlement takes place 
during the shunting and the first part of the journey. This 
part of the work, however, seems not to be very conclusive, 
and can only be stated in a general way. 

In order to find the weight of the crushed rock at the end 
of the trip, the point at which the engineer usually receives 
it, the measurements were continued with the same care. 
The figures show a very considerable settlement. All condi- 
tions of weather and moisture were carefully noted, as these 
affeet the conveyance as well as the stone. All the figures 
agree in a general way on these points—the weight of screen- 
ings is greater than that of coarser stone, and the weight of 
3in. stone is greater than that of 2in. 

Observations were also made to determine coefficients by 
which to deduce the weight per unit of volume of crushed 
stone when the weight of a unit of solid stone or the specific 
gravity is known. After studying this question for all the 
different sizes, a mean was taken for each size. From thisit 
was found that the coefficient by which to muitiply the 
weight of a cubic foot of limestone to obtain the weight of a 
cubic yard of the crushed stone is for gin. screenings 15.5, for 
Qin. to Jin. 14.6, and for 3in. to Yin. 15.2. The mean of all 
these is 15.1, It will be noticed that the coefficient is 
largest for the finest stone and smallest for the intermediate 
siza. This seems to prove that the weight of screenings is 
greater than that of coarser stone, while the weight of the 
intermediate size is less than that of either extreme size. 


Per cent. of Per cent. Weight, lb. per cubic 
voids. of settle- yara 
ment. = a nee eemennee 


Size of stone. 


By specific 








= , 
Bs = Wagons. Cars. 
gin. ser. C . 40 9 46.8 12.7; — _ 
a 39.6 | 46.1 10.0) — | 2430 2697 
gin. ser. J -- 42.2) 47.1 9.1) 8.4 | 2303 2533 2659 | 2905 
fin. scr. C.. .. 43.0 45.6 11.8 / 10.6 | 2442 2797 2546 | 2850 
oe ie. aa - — oo 9.7); — — 2652 | 2882 
ljin. to gin. K.. .. 45.7) 44.7 8.6 - | 2325 2546 -- 
2in. tosin. J... .. 47.9) 46.2 6.6) 7.4 | 2315 2480 2386 | 2592 
Zin. tozin.C .. .. 46.6) 46.6 9.2) — | 2344 2582 - - 
2in. to Zin. J... - 95; — 2296 | 2516 
2jin. to gin. K.. .. 44.3 42.9 5.4, — 2260 | 2390 
2jin. toljin. Kw. 46.2) 3.4) — _ _ — 
3in. to2in. C .. .. 46.1) 45.1) 8.2) 7.0 | 2367 | 2569 2348 | 2545 
» Fd. ./ 47.5) 4.1) — | 7.8] — 2361 | 2553 


The above table has been compiled from the summary 
of the various results given by Professor Baker. In the table 
C stands for Chester, J for Joliet, and K indicates the stone 
from the Kankakee quarry. 








Recentiy Captain A. P. H. Desborough reported to the 
Home-office on a fatal explosion of gelignite which occurred at the 
factory of Messrs. Curtis and Harvey, Roslin, in March last. It 
appears that the fatality happened when a 50 1b. box of gelignite 
was being placed in a cart. Some of the cartridges had shown 
signs of exudation, and, as the explosive was congealed at the time 
of the accident, the exuded mitro-glycerine would be frozen. The 
inspector says that, “‘should one of the projecting wire stitches 
[the wire stitching of the cardboard packages containing the 
explosives, which had not properly been clinched down] have come 
in contact with a congealed film of nitro-glycerine, sutficient heat 
might be generated to cause an explosion.” The Home-office’s 
chemical advisers, even in the light of the accident, reported that 
the sample examined by them showed “‘ exudation decidedly more 
than is desirable, though hardly dangerous, not increased by 
freezing and thawing.” 


THE INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS. 
The following is a provisional programme of this Institution for 
the session 1908-9:—On October 14th, presidential address, 
entitled ‘‘Some Problems of the Motor Car,” will be given by 
Mr. Dugald Clerk ; on November 11th, a paper entitled “* A Com- 

lete Test of a Modern Petrol Engine”—Power, Thermal and 
Mechanical Efficiency, Exhaust Products at Various Powers and 
Speeds—will be read by Mr. Bertram Hopkinson; and on 
December 9th, a paper entitled ‘‘ How the Weight of the Motor 
Car is made up” will be read by Mr. Mervyn O’Gorman. The 
following papers and discussions have been arranged for the 
general meetings of the Institution in 1909:—Mr. F. H. Royce, 
**Causes of Wear in Motor Machinery ;” Mr. G. H. Baillie, 
“‘Carburettor Experiments; Mr. Horatio Ballantyne, ‘‘The 
Chemistry of Petrol ;” Mr. Bertram Blount, ‘‘ On Specifying the 
Quality of Petrol ;” Mr. F. R. S. Bircham, ‘‘The Use of Small 
Internal Combustion Engines for Marine Work;” Mr. L. A. 
Legros, ‘‘ Transmission;” Mr. E. H. Cozens-Hardy, ‘‘ Motor 
Cabs,” and a discussion on ‘‘ Valve Setting,” introduced by 
Max R. Lawrence, M.I. Mech. E. Dr. W. Watson, of the Royal 
College of Science, South Kensington, has promised to give a 
paper on “‘ Petrol Engine Experiments.” 


216 


THE ENGINEER 


Avaust 28, 1908 








TRIPLE-EXPANSION 


PUMPING ENGINES, S 


ELBY WATERWORKS 


JAMES WATT AND CO., LIMITED, BIRMINGHAM, ENGINEERS 


-40.0 





— SECTION ow une AB— 





| | A BOILER HOUSE 
= 2 7 


Reservior| 


ed Lp 


"ae ht Rare pein awe 





Tat Excineer™ 


NEW WATERWORKS AT SELBY. 


On April 30th last the new waterworks which have 
recently been completed for the town of Selby were 
formally opened. The history of the scheme which 
resulted in these new works being completed will always 
revive in the minds of the good people of this northern 
town memories of what is termed “the greatest menace 
to the welfare of the town with which it was ever faced,” 
namely, the proposal of the Leeds Corporation to erect a 
large sewage disposal works on the Gateforth estate, 
which had been privately purchased for the purpose. 
This sewage scheme came before Parliament in the 
session of 1902, but owing to the determined opposition 
of many towns, including Selby, and of other interests 
prejudicially affected by it, the Bill was rejected by a 
Committee of the House of Lords. 

In the year 1903 the Council consulted the late Mr. 
C. E.de Rance and Professor Percy Kendall as to the 
best position for a new waterworks, and they unhesita- 
tingly advised the selection of a site in the neighbourhood 
of Brayton Barff. The Council then retained Mr. Percy 
Griffith, M. Inst.C.E., who in conjunction with Mr. Bruce 
McGregor Gray, A.M.Inst.C.E., the Council’s engineer 
and surveyor, prepared a scheme for obtaining water 
from this place, and supported a Bill in Parliament to 
authorise it. Mr. Griffith and Mr. Gray drew up a report 
recommending the construction of works such as have 
now been carried out, and in the session of 1904 the Bill 
was considered by a Select Committee of the House of 
Commons. Leeds again made an effort to revive its 
Gateforth sewage scheme, and opposed the Selby Bill, 
which, however, in spite of this opposition, was eventually 
passed sucessfully through Parliament. 

The new works have been carried out to replace an 
older pumping station in the town, and to provide addi- 
tional storage at a higher level than that of the elevated 
tank which formed part of the old works. At these old 
works not only was the machinery much worn and liable 
at any moment to a serious breakdown, but the yield of 
the borehole was barely sufficient to meet the demand ; 
beyond this, the existence of private wells and borings in 
the immediate neighbourhood of the works involved a 
ene risk that the town’s supply might become pol- 
uted. 

The site chosen for the new works may be said to 
have been selected, or rather provided, by nature for the 
purpose of a waterworks, in that it oftered the combined 
advantages of an excellent supply of water free from 
danger of pollution, and an adjacent hill just the height 
required to afford the necessary pressure in the town 
mains. The only difficulty which arose in connection 
with the site was the fact, as just mentioned, that the 
Leeds Corporation had promoted a sewage disposal 
scheme involving the construction of sewerage works 
within a short distance of the proposed pumping station, 
and on the outcrop of the sandstone from which the water 
supply is derived. 

On the adoption of tire new scheme by the Urban Dis- 
trict Council, it was at once decided to make a trial 
boring sufficiently large to form part of the permanent 
works. The site being.on the outcrop of the new red 
sandstone, it was necessary to provide against any possible 
future contamination of the water supply by infiltration 
from the surface, and, to avoid the necessity of purchasing 
a large area for purposes of protection, it was decided to 
line the boring with tubes for a depth of 100ft. below the | 
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surface. The question of ultimately constructing a well 
to accommodate the pumps was deferred until the boring 
had been tested. The boring was carried out to a depth 
of 400ft. below the surface in order to provide ample area 
for the infiltration of water, the saturation level being 
only 30ft. or 40ft. below the surface, and was finished 
15in. diameter in the open sandstone, the first 100ft. 
being lined with cast iron tubes 24in. internal diameter. 
A test pump was put in, and was operated continuously 
for three weeks, discharging at the rate of 32,000 gallons 
per hour, this being the maximum supply estimated to be 
required. The water level in the boring was never 
lowered more than 125ft. below the surface during this 
test, and in view of the successful results obtained it was 
then decided to abandon the idea of a well and to con- 
struct a duplicate boring adjacent to the first one, so that 
a separate borehole pump could be suspended in each. 
This second boring was then carried out some 40ft. away, 
of similar dimensions to the first. On being similarly 
tested it gave equally satisfactory results. Both borings 
were carried out by E. Timmins and Sons, Limited, 
of Runcorn. 

Having carefully considered the relative merits of oil 
engines, gas engines with suction gas plant, and other 
forms of motive power, the engineers decided, on various 
grounds, to recommend the adoption of steam-driven 
plant. In view of the economy of space and of fuel 
consumption obtained by the adoption of semi-tubular or 
“dry-back” boilers, Paxman’s “ Kconomic ” boilers were 
selected. These are each 9ft. 6in. long and 6ft. mean 
diameter, having 3ft. flue tubes and 2}in. smoke tubes, 
giving an internal heating surface of 393 square feet, and 
an evaporative capacity of 1960 lb. of water per hour 
under normal draught. The grate area in each boiler is 
14.5 square feet, and the working pressure is 150 lb. per 
square inch. The shells and flue tubes are of mild steel 
and the smoke tubes of lap-welded wrought iron. The 
engines were also provided in duplicate, and are triple- 
expansion marine type rotary condensing engines capable 
of developing 70 indicated horse-power at a speed of 20 
revolutions per minute. The cylinders are 13in., 20in., 
and 34in. diameter respectively, with a stroke of 2ft., 
each being fitted with Corliss valves of special design to 
reduce wear to a minimum. To secure steady running 
and ease in starting the fly-wheels were made 10ft. in 
diameter, and have heavy solid rims, bringing the total 
weight to 5 tons each. The engines are built on cast 
iron girders and brick foundations, and when working are 
quite free from vibration. The contract required a 
maximum steam consumption of 12.9 lb. per indicated 
horse-power over a continuous test of forty-eight hours, 
and this test was duly carried out with satisfactory 
results. A test of coal consumption will ultimately be 
carried out in order to prove the pumping costs per 1000 
gallons of water lifted, but the results obtained at the 
preliminary tests have shown that the normal working 
costs will be approximately 1d. per 1000 gallons lifted 
200ft. 

The force pumps are triple-ram pumps operated from 
the engine crossheads with plungers 114in. diameter and 
2ft. stroke. 
rubber 4%in. diameter, controlled by gun-metal springs. 
Each valve is readily removed and replaced, and the 
adoption of small valves in place of the ordinary heavy 
gun-metal valves entirely avoids any jar or noise in work- 
ing, besides giving a larger water-way with a small lift. 
Small air vessels are provided over the delivery valve 





The suction and delivery valves are of | 
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boxes, each having gauge glasses and apparatus for charg- 
ing with air. 

The headgear of the borehole pumps is of a somewhat 
unusual type, and the drawing reproduced above 
will be of interest to water engineers. It was considered 
essential to avoid gearing of any kind, and the engine 
speed was consequently fixed at 20 revolutions per 
minute. The engine crank shafts are extended beyond 
the fly-wheels, and are supported in external plummer 
blocks having independent brick foundations. Outside 
these large solid discs are keyed on the ends of the shafts, 
and heavy connecting-rods work horizontally tc operate 
the rocking levers. These are arranged as inverted T's, 
so that the supporting pedestals are brought as low as 
possible. One end of each lever operates the pump rods, 
and the other carries the balance weight. Another 
special feature of this headgear is the absence of any 
guide bars and crossheads over the borehole pumps. 
The radial movement of the levers is counteracted by a 
simple form of “ parallel motion” which not only avoids 
friction and wear, but is readily removed to enable the 
pumps to be withdrawn for repair. 

The borehole pumps are of the single-acting type, with 
barrels 16in. diameter and a stroke of 3ft. 3in., and are 
provided with llin. diameter tubular plungers or rams 
extending from the top of the buckets to the delivery 
head-boxes, where they are turned to work through large 
stuffing-boxes provided for the purpose. This arrange- 
ment secures equal work as well as equal delivery of 
water on both the up and the down strokes of the pump, 
and the ease, steadiness, and silent working of the pumps 
testify to the advantages of the design. The difficulty 
of unscrewing the joints of 1lin. tubes has been overcome 
by a novel form of coupling designed by the engineers. 
This coupling consists of cast steel sockets or “clams” 
bolted together in—vertical—halves, the tube ends having 
rings 4}in. by in, screwed and riveted to them and 
machined to fit recesses in the sockets. The arrange- 
ment of a taper on both the rings and the sockets enables 
the tube ends to be drawn together as the socket bolts 
are tightened up. The details on page 218 will 
further explain this interesting novelty. The pump 
barrels are suspended in the boreholes at a depth 
of 175ft. from the surface, but in spite of this the pump 
buckets can be lifted and replaced within thirty-six hours. 
The suction valves are of similar design and dimensions 
to the force pump valves, and are carried in gun-metal 
castings suspended by means of flanges in recesses on the 
bottom of the pump barrels, the joints being made water- 
tight by hard rubber rings between the flanges and the 
recesses. The castings can readily be lifted from the 
surface by means of special tackle provided for the 
purpose. The buckets are of gun-metal, and are extended 
upwards so that the valves work above the pump barrels 
at all parts of the stroke. This enables the discharge of 
water from the valves to take place in the rising main, 
which is 2in. larger in diameter than the pump barrels. 
The bucket valves are of the ordinary form, but are pro- 
vided with Ashley’s patented device for establishing com- 
munication between the boreholes and the inside of the 
plunger tubes on the up stroke of the pumps. This 
| arrangement has been devised in order to secure an 
| automatic adjustment of the balance weight as the water 
‘level in the borehole rises or falls, it being a matter of 

considerable difficulty to maintain a proper balance in 
pumps of this character, where the “ pumping level ” of 
the water is appreciably below the “rest level”, by any 
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“The Engineer” 


other means. The pump barrels are of gun-metal, and 
the suction pipes and rising mains are of wrought iron. 
In each borehole is fixed an arrangement by which the 
level of the water outside the pump can be ascertained 
and registered on a dial. This consists of a brass tube 
with water-tight joints fixed on to the outside of the pump 
tube or rising main, and terminating at a known depth 
(in this case 200ft.) below the surface level. The upper 
end of the tube is carried from the top of each boring to 
an air pump fixed on the engine-house wall, and thence 
to large pressure gauges having specially graduated dials. 
By pumping enough air into the tubes to expel the water 
at the lower ends, the pressure on the dials indicates the 
height of the water above the tube ends, and in order that 
the readings on the dials may represent the depth of the 
water below the surface, they are graduated to show 200ft. 


at the zero point, and proportionately less as the pressure | 


rises above zero. 

The extent of the supply available within reach of the 
pumps at their present depth of 200ft. from the surface 
may be judged from the fact that the “ pumping level” 
of the water, when drawing at the normal rate of 32,000 
gallons per hour, has never exceeded 100ft. below the 
surface, except during the continuous test of three weeks. 
In order to secure a constant reading of the rate of 
delivery from the borehole pumps, the water is discharged 
into tanks under the engine-house floor. From these 
tanks the water overflows into the condenser tanks 
through rectangular notched weirs. The level of the 
overtiowing water is shown by floats carrying vertical 
graduated reds marked so as to record the discharge in 
gallons per hour according to recognised formule for 
such weirs. 

The engine-house is constructed as shown in the 
engraving on page 217, with two domes central to the 
two borings. ‘The height of these has been designed to 
provide headroom for raising the pump plungers, «c., and 
they are constructed of reinforced concrete of ample 
strength to allow of the pumps being supported and lifted 
by hooks fixed in the centre. The engine-house is also 
provided with a travelling hand-power crane, made by 
Applebys Limited, which gives access to every part of 
the engines and head-gear. Arrangements have been 
provided by which the condensed steam is used as feed- 
water without any oil getting into the boilers. 


heater supplied with “live” steam, and this was con- 
sidered as rendering “‘economisers” unnecessary. 


The | 
whole of the feed-water is passed through a feed-water | 


Concrete arches are built between the joists and are 
covered with asphalt to prevent the infiltration of surface 
water. Views of the reservoir under construction are 
given in the three engravings on page 217. The pumping 
main is 12in. diameter and the discharge main to Selby, 
two miles distant, is 10in. diameter. It is provided with 
a Venturi meter to record the consumption from hour to 
|hour. An electrical recording apparatus is provided 
| between the reservoir and the engine-house to give a 
constant record of the level of the water. A cottage for 
the works foreman has been provided adjacent to the 
engine-house, and the telephone has been connected to 
give communication between the works and the Town 
Hall, Selby. 

The various contracts have been carried out by the 
following firms :—Building work and reservoir: Parker 
and Sharp, York. Pumping machinery James Watt and 
Co., Limited, Birmingham. Electric light plant and 
boilers: Davey, Paxman and Co., Limited, Colchester. 
| Cast iron pipes: The Stanton Ironworks Company, 
Nottingham. The total cost of the new works amounted 
to some £30,000. 








CITY OF TORONTO TRUNK SEWER SYSTEM. 

ON the 27th of June last the citizens of Toronto voted for 
the expenditure of 2,400,000.00 dols. for the construction of 
trunk sewers and sewage disposal works. Preparations are 
now being made for the work. The sewer department of 
the city will conduct the work. Mr, C. H. Rust, 
M. Can. Soc. C.E., is City Engineer. 

Situated on the north shore of Lake Ontario on gradually 
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large coal store, also a workshop with forge, lathe, drill- | 


ing machine and other tools, are incorporated in the 
engine and boiler house block, and a complete electric 


light plant with generator, switchboard, accumulators, 


«e., has been provided. 


A large covered service reservoir has been constructed | 
on the summit of the adjacent hill known as “ Brayton | 


Barff,” which gives a head of 160ft., at the ground level | 
The capacity of this reservoir | 


in Selby Market-place. 
when full is 800,000 gallons, or about 3} days’ supply 
of the present normal demand. It is built in cement 
brickwork lined internally with Callender’s bitumen sheet- 
ing, which is itself protected by a single course of brick- 
work over the whole surface. The roof is supported on 
rolled steel joists 18in. by Tin. by 75 1b. per foot run at 
7ft, centres and arranged in four bays of 80ft. span. 


TORONTO TRUNK SEWER SYSTEM 


| rising ground, the sewers of the city empty directly along the 
shore front of Toronto Bay, which forms the harbour, 
For many years the advisability of finding another point of 
discharge for the city’s sewage has been ardently advocated, 
unsuccessfully until two months ago. The pollution of the 
bay is a serious matter from every standpoint, not the least of 
| these being the water supply. The intake for the waterworks 
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is in the lake outside of the island. The main pumping 
station is situated near the water front on the mainland, the 
water supply being drawn from the lake through conduits 
laid in the bay. This method gives a negative pressure in 
the conduits, the tendency at a leak being to draw the 
polluted bay water into the mains. There is also the danger 
of pollution of the intake from currents drawing the bay 
water past the intake. To obviate all these conditions two 
trunk sewers have been designed to intercept all the present 
sewers leading to the water front, and to convey the flow to 
septic tanks at the easterly limits of the city. After passing 
the septic tanks the effluent will be discharged into the lake 
about a quarterof a mile from shore. This arrangement will 
deposit over 200 tons of solids in the septic tanks daily, 
instead of in the bay. 

The estimates for the work are as follows :— 

Dols. 
753,500.00 
333,590.00 
177,507.09 


High-level sewers 
Low-level sewers 
Outlet to lake 
Pumping station 
Septic tanks 
ie * ee 


The high-level sewer has been placed as near the water 
front as possible, to deliver its whole flow to the septic tanks 
without pumping. This line will intercept seventeen main 
sewers, conducting their present flow to the east. Its length 
will be over six miles. The section, egg-shaped, starts at 
2ft. by 3ft. at the upper end, increasing gradually to 7ft. by 
9ft. at the tanks. It is designed to carry off the dry-weather 
flow and a portion of the rainfall. Its general location will 
be seen by reference to the sketch plan. 

The low-level sewer will be along the bay front, taking the 
sewage of the area south of the high-level intercepter. Its 
elevation requires the sewage to be pumped 25ft. up into the 

| tanks. This sewer will be practically the same length as the 
upper one, but its section will be much smaller, beginning at 
20in. by 30in., increasing to 32in. by 48in. at the tanks. 

Land is being purchased to provide for bacteria beds in 
addition to the septic tanks, if they are considered necessary 
in the future. 

| From the septic tanks the effluent will be conducted out 
into the lake in steel pipes. 

On the same day three-quarters of a million dollars was 
| voted for the construction of a filtration plant at the water- 
| works intake outside the island. This plant, which will be 
| of the most substantial character, is designed to ensure a 
| supply of pure Lake Ontario water for the city. Working in 

connection with the new tunnel conduit now nearing com- 
| pletion under the bay, there is considered to be no possibility 

of pollution either by the bay water leaking into the conduit 
| or from the new sewer outlet over five miles to the east. 








| 


| THe new railway between Oruro, Bolivia and Viacha, 
| 15 miles south-west of La Paz, according to The Railway News, was 
| completed on the 1st inst. The road is 125 miles long, and 
| connects the northern and southern parts of the Republic with each 
| other and with La Paz. With the construction of this line there 
| are two ways out from Oruro to the Pacific. Going south there is 
| connection with the Peruvian Southern line direct to Antofagasta. 
| The Viacha-Oruro section was the first of the branch lines designed 
| to spread out over the country. The Government let the contrats 
| in 1906 to American contractors. The contract in its entie‘y 
| provides for all connection between the chief cities of the Republic, 
| as well as lines to develop the rich mineral territories in the 
| Potosi, Tupiza, Choroloque and La Paz sections. 
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RAILWAY MATTERS. 


Tue piercing of Providence Tunnel of the New York, New 
Haven, and Hartford Railway under Prospect Hill was effected 
on the afternoon of July 25th, when the steam shovels working 
toward each other from both portals met. The total length of the 
tunnel is somewhat less than a mile. 





Tur Bolivian Railway between Oruro and Viacha was 
completed on August Ist, when Colonel Montes, president of the 
republic, drove the last spike. The line is only 125 miles long, 
but is very important as connecting the northern and southern 
parts of the country with each other and with La Paz, forming two 
routes to the Pacific and a connection with the Peruvian railways. 


A REMARKABLE railroad operation record is that of the 
Pennsylvania special, the eighteen-honr train run daily by the 
Pennsylvania Railway between New York and Chicago. From 
June 12th, 1907, to June 11th, 1908, inclusive, the eastbound train 
was on time to the minute on 312 days, or 85.24 per cent. of ‘he 
runs, and the westbound train 290 days or 79.23 per cent. The 
run is 912 miles long. 


An interesting railway will be opened in Moscow, 
jtussia, in the near future. The line forms an irregular oval round 
Moscow at various distances from the city barriers. It intersects 
ull nine of the Moscow railway lines, and will be used for transfer- 
ring goods from one line to another, thereby saving cartage and 
iso considerably relieving the congested state of the streets of 
Moseow. It will also tap a whole series of factories which have 
hitherto been off any line. 


We hear that important additions are shortly to be 
made to March Station. The importance of March as a railway 
centre on the Great Eastern system has long been recognised, and 
in order to cope with the ever-increasing traffic which has to be 
dealt with at this junction it is proposed to lay down fourteen new 
sidings, and to erect another large tranship shed. It is estimated 
that £15,000 will be expended in these very necessary additions to 
the accommodation at March. 


A CONSULAR report dealing with the trade of Shasi for 
the year 1907 says that Chinese and Japanese engineers have been 
engaged in surveying the route for the proposed Hankow- 
Ch’engtu Railway, and have actually marked out the line in the 
neighbourhood of Ichang. ‘There is talk of work being commenced 
it Ichang at an early date, but it is reported on good authority 
that the funds in hand are only sufficient for about 120 1i (40 miles), 
and that a section of 60 li (20 miles) at the Hankow end will be 
constructed first. 


THe Northern Railway Company of Boston, which 
manages the Costa Rica Railway Company’s lines under a 
working agreement, has extended various branch lines for the 
service of the banana industry, and has carried out important 
improvements, principally the remodelling of the Limon goods 
yard, the relaying of the Atlantic section main line up to Siquirres 
and a large part of the Reventazon section with 601b rails. The 
rol iag stock has also been increased by seven new 76-ton engines 
and 200 goods wagons, 

Tue Pan-American railway project, says the Engineer- 
ing Record, was pushed forward another link on July Ist, when the 
Tehyantepee Railway's southern branch was completed to the 
boundary between Mexico and Guatemala. On the Guatemala 
side of the line there is an interoceanic railway recently put in 
service after a good many years of intermittent construction, and 
President Cabrera announced a few weeks ago that construction 
would shortly be started near San José, en this road, of a branch 
running north to a connection with the Mexican system. 


A WELL-kNoWN American electrical engineer states 
that there are 20,000 miles of interurban electric railway in 
successful operation in the United States, and by the superior ser- 
vice afforded by the electric lines, as compared with steam railways, 
the former obtain 90 to 100 per cent. of the local passenger traffic 
where competition occurs. Of 5000 miles of electric railway track 
projected, 42 per cent. runs parallel to existing steam railways ; itis 
therefore urgently necessary for the steam lines to adopt electric 
traction lest they should lose their local traffic. Moreover, the 
introduction of the single-phase system has enabled the electric 
lines to compete still more keenly, and will stimulate their develop- 
ment. 


BaRcELONA has, perhaps, one of the best and most 
complete electric tram services in Europe, some 156 miles of line 
being worked by the different companies within the boundaries of 
the city and suburbs; none of these concerns, however, are 
British enterprises, the whole system being controlled by German 
and Belgian syndicates. During the past year about 12} miles of 
new rails have been laid, mainly in completion of small branch 
lines in several of the more important streets. The overhead 
trolley system is the only one employed. A service of motor 
omnibuses has been started running from the suburb of Gracia 
to the central square, ‘‘ Plaza de Cataluia,” by a Catalan com- 
pany, but as yet the ‘‘ taxicab” has not made its appearance. 


AccorDING to a consular report, the only development 
to be recorded in connection with the railway systems of the State 
of Bahia during the year 1907 was the completion of a line con- 
necting the Bahia and San Francisco Railway with the Santo 
Amaro Railway, which latter system extends from Santo Amaro 
to Jacu, a distance of 224 miles. The connecting line, which is 
known as the Central West Railway of Bahia, has a length of 
324 miles ; it is single track, one metre gauge. It starts from the 
station of Agua Comprida-upon the Bahia and San Francisco 
Railway, 174 miles from Bahia, and, passing through Candeias, 
connects with the Santo Amaro line at a station known as 
Burahem. The working of the Central West Railway was com- 
menced in May, 1907. 


Tue South-Western region of European Russia is still 
in great need of railway accommodation, especially as regards 
the frontier district. The regional committee of Kieff, a 
committee composed of representatives of the district bourses, 
riilways, agricultural societies and manufacturing firms has just 
laid before the Minister of Ways of Communication and the 
Director of Railways in the Ministry of Finance a request in favour 
of laying down a line of railway from Kamenetz-Podolsk to 
Proskouroff, as such a line would be of immense importance to 
South-West Russia. Kamenetz-Podolsk is near the frontier of 
Austrian-Galicia, Proskouroff lies north of Kamenetz-Podolsk and 
is on the main line that runs from Lemberg, the capital of Galicia, 
to Odessa. 


One of the earliest of the old Outram-ways—from 
which the modern tramways are supposed to have derived their 
name—has just been closed for traffic, after an honourable career 
extending over 113 years. This interesting link with the past is 
the property of the Derby Canal Company, and connects the 
terminus of their waterway at Little Eaton, about two miles north- 
east of Derby, with the famous coal pits at Denby, Kilburn, and 
Marehay. For a good many years the section beyond Mr. Drury- 
Lowe’s pits at Denby has been closed, and latterly the chief 
patrons of the old line have been the Derby Co-operative Society, 
who have annually brought some 10,000 tons of coal from Denby 
for the use of their members at Derby by means of the tramway 
and the canal. The line, however, is out of repair, and it has 
been estimated that the Midland Railway Company can perform 
the service more economically and with ‘less trouble. After more 
than a century’s good work, it is recognised that the ‘“‘ Gangway,” 
as it is locally termed, has outlived its usefulness, 











NOTES AND MEMORANDA. 


A-wRITER on the copper and brass industries states that 
scrap copper wire of high conductivity makes excellent metal, and 
if it is pressed together in small bundles the loss in melting is 
slight. Scrap telephone wire is not so good for brass-making 
because it often contains silicon. 


American lake shipyards launched fifty-six vessels in 
1907, of which forty were bulk freighters, three package freighters, 
one passenger steamer, one salvage steamer, one lighter, one mail 
boat, five tugs, and four scows. Only one vessel, a tug, was built 
in Chicago, but eight freighters and two package freighters were 
built in Detroit. There are on the stocks, for 1908 delivery, 
twenty-four freighters, against forty-five at the beginning of 
1907. 


Durina the year 1907, 4267 vessels of a net tonnage of 
14,728,434 tons passed through the Suez Canal as compared with 3975 
vessels of 13,445,504 tons in 1906, showing an increase of 292 vessels 
and of 1,282,930 tons. Of these 4267 vessels 3254 were merchant 
vessels —including 218 in ballast—920 were mail steamers, and 93 
warships and Government transports. The transit receipts were 
116,000,096f. as against 108,161,893f. in 1906, an increase of 
nearly 8,000, 000f. 


AN interesting discovery is stated to have been made 
by a wharf builder of San Francisco who was rebuilding an old wharf 
in which the pile had been badly destroyed by borers—Teredonavalis. 
One pile was found to be thoroughly sound, and a careful investi- 
gation of the cause of this exception revealed the fact that the 
piles had been used to support a live wire. He then carried out 
experiments with electricity upon wooden piles, and discovered 
that the teredo would not bore into a pile in which a very small 
current was maintained. 


For the seven months ending July 31st last the Home- 
office received notification of cases of lead poisoning as follows :— 
Metal smelters, 49 ; brassworkers, 4; sheet lead and lead piping 
makers, 9; plumbing and soldering trades, 17 ; file cutters, 6; 
tinners and enamellers of hollow ware, 3 ; white-lead workers, 49 ; 
paint makers, 22. Altogether 390 cases of lead poisoning were 
notified in the seven months of this year as against 272 cases in 
the corresponding seven months of 1907. Fatal results have 
occurred in 18 cases this year as against 17 cases last year. 


DurinG the twelve months ending with June 30th the 
total imports of coal into the United States were 1,981,467 tons, 
as compared with 1,689,869 tons in the year immediately preced- 
ing, the bulk being from Canada. The exports inthe year ending 
with June last were 12,782,735 tons, of which 2,837,778 tons were 
anthracite. Of the total shipments 11,121 tons went to France, 
8957 tons to Germany, 224,180 tons to Italy, and 51,429 tons to 
other parts of Europe. The total exports showed a considerable 
increase upon those of the previous year, when the quantity was 
11,294,252 tons. 

Tur Electrical World states that the company which 
is working the 40,000-kilowatt hydro-electric plant at Nottoden, 
Norway, for the fixation « f atmospheric nitrogen by the Birkeland 
and Eyde process, will shortly make an addition of no less than 
200,0: 0 horse-power to its manufacturing capacity. The present 
plant produces nitrites for the textile industry, and the new plant 
will manufacture nitrate for agricultural purposes and also nitric 
acid. The present plant, which consists of four 10,000-kilowatt 
generators, has been very successful in its technical operation, 
while the product has been disposed of ata profitable price almost 
invariably in advance of production. 


A process which makes possible the substitution of 
steel for malleable iron in many articles of light hardware has been 
invented by Mr. L. 8. Lachman, and is described in the HLagineer- 
ing and Mining Journal, The method is founded primarily upon 
the idea that as two pieces of metal of unequal section do not unite 
readily to form a good weld, two points, or a point and a ridge, 
must be raised on the pieces to be united. These raised contacts 
are forced together under hydraulic pressure, and, forming the link 
of lowest conductivity in an electric circuit, are heated by the 
current to a temperature at or near fusion ; the two projections 
are thus quickly united and form a bond or rivet which is even 
stronger than an ordinary rivet, because it is in one piece with the 
body of the, metal. 

In an article published some time ago in the Electrical 
World, the author says it is generally assumed that the volume of 
the insulation of a square-core winding is L (c? — a2), where L is 
the length of the wire, ¢ the side of the covering. and a the side of 
the wire. This formula, however, gives very erroneous results in 
practice, as the corners of the outside covering are always rounded. 
If ¢ be the thickness of the insulation, a better formula is 4 Lt(a 

+ 0-785t). This is obtained by assuming that the section of the 
copper is a perfect square. As these conductors usually have their 
sharp edges rounded off a more accurate formula is L¢t[2(a + b) 
+ wt —1-7177], where a and / are the sides of the rectangular 
section, and r the radius of curvature of the corners. The economy 
of insulation effected by using round instead of square conductors 
is generally exaggerated. For equal cross-sectional areas, and for 
an infinitely thin covering the saving effected would be 12.8 per 
cent. In practice, however, the saving effected is inappreciable. 

Tar Elektrotechnische Zeitschrift gives a few notes by 
M. C. Schapira on the efficiency of the high-frequency are. The 
high-frequency are burns between a hollow copper electrode, 
which is water-cooled, and a homogeneous carbon rod. A number 
of these ares are usually burned in series, six burning on 220, and 
twelve on 440-volt cireuits. Each lamp can be short-circuited 
independently of the others. The cooling water is heated to boil- 
ing point after fifteen or thirty minutes’ run, and during work is 
kept at this constant temperature. The cooling water has to be 
renewed after about five hours’ run. Measurements of energy 
consumption were undertaken, and attempts were made to discover 
a law showing how the efficiency of the arrangement varied with the 
direct-current voltage, the number of arcs and the capacity of the 
oscillatory circuit. A new method whereby small capacity 
antenne, or those with too great damping, can be indirectly set 
in oscillation is described. This is effected by connecting an 
autiliary oscillatory circuit, whose wave-length is an exact multiple 
of that of the main circuit, in parallel with the latter and with the 
antenne. 


Tue United States Geological Survey has just published 
a report on the production of mica, which shows that the total 
value of the mica produced in the United States in 1907 was 
£78,422 - the largest on record. The imports in 1907 were valued 
at £185,052. The large and increasing consumption of mica is 
due to its greater use in electrical work. Two varieties of mica— 
muscovite and phlogopite—are in common ue. Both are satis- 
factory for making mica board or “‘ micanite,” as it is called, 
which is prepared by splitting the mica into thin sheets, systemati- 
cally placing them together with shellac, and then subjecting the 
whole to pressure. In this way large composite sheets are made, 
which are as suitable as single sheets of mica for most insulating 
purposes. ‘‘ Micanite” can be bent, rolled into tubes, or cut, and, 
of course, can be obtained in very large sheets. Scrap mica is 
ground and used for decorative purposes in brocade paints of 
silver, gold, and bronze colours, and for wall papers. It is espe- 
cially suitable for the manufacture of lubricants, and when mixed 
with shellac is serviceable in making many moulded forms for 
electrical insulation, such as handles arid wire insulators. Musco- 
vite, the white mica of commerce, is obtained only from pegmatite 
a very coarse-textured rock, whose composition is nearly that of 
granite, into which it may grade. Commercially valuable deposits 
of phlogopite have not yet-been found in the United States, 














MISCELLANEA. 


WE hear that a society is being formed in St. Peters- 
burg, consisting of military officers in high positions, capitalists, 
and owners of automobile manufactories, for the purpose of 
designing and constructing airships. Several members of the 
society have already gone abroad with the intention of studying 
various types of dirigible balloons, and also of making purchases. 





JAPAN is rapidly making arrangements for the building 
of two additional battleships. The keel of one will be laid at 
Yokcsuke during July, and the keel of the other at Kure before 
the end of the year. The displacement of these ships will be 
20,800 tons, their speed 20 knots, their armour 12in., and their 
principal armament twelve 12in. guns. The old Fuso, the second 
battleship upon the Japanese naval list in point of antiquity, has 
been condemned to become a target for gun practice. 


AccorpING to a contemporary, a wall which it is 
estimated will cost nearly a million sterling is in course of con- 
struction by the Admiralty at Spithead. Night attacks on the 
harbour by torpedo craft have shown that it is possible for these 
insidious vessels of war to creep unobserved along the shore, and 
the object of the wall is to divert all navigation through one 
recognised channel, which can easily be covered by the search- 
lights. The wall will consist of great blocks of concrete, each 
weighing 60 tons, which are being placed at intervals of a few 
yards along the shallows to the fort. 


A report from St. Petersburg, dated August 23rd, says 
the Council of the Admiralty, which has been considering the 
plans of the Italian, Colonel Cuniberti, and the Hamburg firm of 
Blohm and Voss for the new battleships, whose construction was 
recently voted by the Council of the Empire, decided at its sitting, 
at which only the technical side of the question was discussed. in 
favour of the German plans. The proposed battleships will be of 
20,000 tons burthen, will have a speed of 21} knots, and their 
heavy armament will consist of 12in. guns. They will each carry 
800 men. The vessels will be built at St. Petersburg yards, with 
Russian material, by Russian workmen. 


Tue loud and manifold complaints against the London 
motor omnibus have impelled the leading companies to action. A 
new species of inspector has been created —a speed inspector. His 
duty is to watch for omnibuses travelling at a speed beyond the com- 
panies’ maximum of 12 miles an hour, and to report the offenders 
to headquarters. For purposes of identification each motor omnibus 
will carry a distinctive mark, a small board with certain capital 
letters—ON—S, for example—clearly painted upon it. This is 
fixed at the side of the omnibus above the window, at the end near 
the driver. The General and Vanguard motor omnibuses wore their 
new identification boards for the first time last Monday. 


Tuar Paris and New York will within two years be in 
direct wireless telephonic communication is the expectation of Dr. 
Lee De Forest. It is reported that a contract has been signed 
between his company and the Metropolitan Life Insurance Com- 
pany, providing for the erection at the top of the 700ft. tower of 
the latter’s new building in Madison-square of an apparatus which 
may ultimately transmit and receive messages to and from the 
Eiffel Tower. At present Dr. De Forest estimates that the radius 
of -his apparatus, when erected at an adequate height, is about 
1000 miles, but he is now said to be working at certain improve- 
ments which he thinks will make possible Transatlantic communi- 
cation. 


NEGorratiIons have been opened by the Admiralty with 
the view of acquiring land on the north side of Weston Mill Creek, 
Devonport, to provide facilities for torpedo craft to embark 
ammunition. It has been apparent for some time that the present 
accommodation for the supply and transport of ammunition must 
be supplemented, and the foreshore of the creek would be a con- 
venient site for the necessary stores and jetties, owing to the land 
being in close proximity to the naval ordnance depdt at Bull 
Point. On the opposite side of the entrance to the creek is the 
boundary of the dockyard extension, opened by the Prince of 
Wales last year. On the point here a coal depdt is to be esta- 
blished, and in anticipation of this a large area has been dredged. 


Tue North German Lloyd liner Kaiser Wilhelm II. 
reached Plymouth last Monday morning after a voyage which 
eclipses all previous performances of German liners, as she steamed 
from Sandy Hook to the Eddystone Lighthouse in five days nine 
hours 55 minutes over the southern course of 3008 sea miles. The 
average speed was 23°71 knots, which has been excelled only by 
the Lusitania and the Mauretania among liners. Her daily runs 
were 533, 553, 556, 556 and 551 sea miles, with 331 miles to the 
Eddystone. Her mails, landed at Plymouth, reached London in 
record time from New York. The Kaiser Wilhelm II. on the present 
trip has beaten by quite an hour the achievement of the Kronprin- 
zessin Cecilie, which only a fortnight ago established a record by 
bringing London within 5 days 17 hours 43 minutes of New York. 


A NEw refrigerator car has been successfully tested 
during the past month, the invention of a commission merchant of 
Minneapolis, Minn. In this car the ice-box is situated in the 
centre of the car and overhead, with false ceiling and ends to 
promote circulation of the air within the car. The ordinary car 
has the ice bunkers at each end, and as a result warm air gets 
toward the centre and near the top of the car, and it is said that 
perishable goods cannot be loaded to much more than one-half or 
two-thirds of the interior of the car. With the overhead scheme 
it is claimed that very much more goods can be loaded into the 
car, and they are kept at more uniformly low temperature with less 
consumption of ice. Another inventor has secured a patent for 
movable partitions for ice bunkers, so that these may be situated 
in the centre of the car or at either end, as desired, or taken out 
altogether. 


THE recent notable achievement of the Indomitable 
has appealed to the people of Clydeside with almost thrilling force, 
and the distinction of M.V.O. conferred by his Majesty King 
Edward on Mr. Alex. Gracie, the managing director of Fairfield, 
as representing the establishment responsible for the production 
of the great cruiser, while a personal one, is not unnaturally 
regarded as an honourable recognition of the famous Govan 
establishment, whose directorate includes such distinguished men 
as Sir Digby Morant and Dr Francis Elgar. Mr. Gracie, itshould 
be added, was selected by the Admiralty as one of the committee 
appointed to confer on the matter of the design of the three 
mysterious cruisers, of which the Indomitable is the first to be 
completed. It will be remembered that of the two other sister 
ships the Inflexible is being built by the Clydebank establish- 
ment, and the Invincible by Sir W. G. Armstrong, Whitworth 
and Co. 


AccorpDING to a report from Washington, dated August 
24th, following the purchase by the Army Board of the airship 
designed and navigated by Captain Baldwin, the authorities are 
proceeding to devote the closest attention to the development of 
the model as a useful addition to the military forces of the 
United States. The airship will next appear at Omaha, where, in 
the Army Aéronautical Park, a large new fireproof building has 
been erected for its reception, and a complete gas plant has been 
provided. This building is so large as to permit of the sheltering 
of balloons without deflation. Under the charge of Captain 
Chandler an active course of aéronautics is being given to a 
selected number of military men, and it is here that future experi- 
ments will be conducted. It is intended, however, to ask Congress 


in the autumn for an appropriation of £200,000 for further 
airships and establishments, both on the Atlantic and the Pacific 
coasts, 
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TO CORRESPONDENTS. 


De Inorder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
‘or insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

pe All letters intended for insertion in Tux ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not ily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

pe We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


TECHNICAL ScHooLs.—There is not much to choose between any of the 
first-class schools. Do not lay too much stress on college workshop ; 
actual works training is essential. If you wish to go to Scotland, why 
not select Glasgow University, which has a fine reputation? 

©. H. G.—The following equation more clearly explains the metric 

T= D. 


module than any explanation we can give: M x N = 
Where M = the module 
N = number of teeth 


D = diameter in millimetres. 
Netrin@.—It would occupy too much space to describe the method in full 
ere. There is nothing galvanic in it. The netting is immersed in a 
dilute acid bath to clean it, then passes through a bath of muriate of 
zine, and finally goes through a tank of liquid zinc. 








MEETINGS NEXT WEEK. 





Tue Rawway Civus.—Thursday, September 3rd. Visit Messrs. Stable- 
ford’s Railway Engineering Works, Coalville. Leave Midland Station, 
Leicester, at 2.48 p.m. for Coalville. 





STRAITS SETTLEMENTS.—Kag.iy anp Wausau, Liurrsp, Singapore. 
Subscriptions received at ali Post-offices on the Continent. 





SUBSCRIPTIONS. 


Tur Ex@mnege can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in advance). 

Half-yearly (including double number) £C 14s, 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 


Cuorn Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If 2redit occur, an extra charge of two shillings and sixpence per annum 
will be made, 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates will 
receive THR ENGINEER weekly and post free. Subscriptions sent by 
Post-office Order must be made pa yable to Tue ENGINEER, and accom- 
panied by letter of advice to the Publisher. 


Turin Parse Coprrs. Tuick Papsr Coprss. 
Half-yearly .. .. £0 188 Od. | ee gua - £10 
Yearly .. .. .. £1 16a, Od. | Yearly ees 7 
(The difference to cover extra postage.) 
Canadian Subscriptions :— 


ens i Cee 
ADVERTISEMENTS. 


g@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. When an advertisement measures an 
inch or more, the charge is 10s. per inch. All single advertisements 
from the country must be accompanied by a remittance in payment. 
Alternate advertisements will be inserted with all practical regularity, 
but regularity cannot be teed in any such case. All except 
weekly advertisements are taken subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Five o’clock on Thursday evening, and in consequence of 
the necessity for going to press early with a portion of the 
edition ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week, 

Letters relating to Advertisements and 


Paper are to be addressed to the Publisher, Mr. Sydney 
letters to be addressed to the Editor of Tus ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON,” 
Telephone—No. 13352 Central. 


the Publishing Department of the 
ite; all other 











PUBLISHER'S NOTICES. 





** If any subscriber abroad should receive THR ENGINEER 1n an 


nperfect or mutilated condition, he will oblige by giving prompt 
arformation of the fact to the Publisher, with the name of the 
algent through whom the Paper is obtained. Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 
this office. 


“THE ENGINEER" DIRECTORY. 

*,” A new edition of the above Directory has been printed, containing 
an abridged index to the principal articles which appeared in 
the Editorial columns during the year 1907, and a classified list 
of advertisers, with a list of foreign technical terms. The Publisher 
wil be happy to forward a copy on request, post free, to any sub- 
seviber either at home or abroad, who has not already received one, 
or to anyone interested in the purchase of machinery. 
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The Quebec Bridge. 


THE last words for some time to come have 
been said about the Quebec Bridge. They take the 
form of a report prepared by Mr. C. C. Schneider 
for the Canadian Government. This reporé has 
nothing directly to do with that emanating from 
the Government Commission, and reproduced in 
our pages. It supplies no information about the 
catastrophe or its cause. It deals only with 
the design of the bridge, treating it as though 
the structure had never fallen down, or, indeed, 
been erected. However, it confirms in every way 
all that has gone before in the way of criticism. 
The first point settled is that the bridge must 
really weigh much more than the calculations 
showed. Whether the quantities were taken out 
properly or not we cannot say. It is quite possible 
that they were in the first instance, but that modi- 
fications were subsequently made with the result 
stated. Nearly all the stresses were too high. We 
cannot suppose that this followed from mistakes in 
calculations which were checked over and over 
again. But we gather from Mr. Schneider’s report 
that the secondary stresses were underestimated. 
The facts are startling when presented in detail. 
Taking the tension stress at the top of the tower, 
and the compression stress in the compression 
chord, Mr. Schneider shows that the first was 
equal to the maximum limit allowable, and the 
latter was 4000 lb. per square inch above it. Again, 
in the cantilever arm upper chord, where Mr. Cooper 
allowed for a stress of 21,100 lb., the real stress 
was 24,900. In the lower chord it was 29,700 
against 24,000, and so on. The condemnation of 
the design is complete. No amount of care in the 
manufacture or erection of the bridge could have 
made it safe. 

The principal object of the Canadian Govern- 
ment in getting Mr. Schneider to report seems to 
have been to determine what is next to be done 
in the way of providing a bridge across the St. 
Lawrence. At one side of the river lie several 
thousand tons of steel, which will have to be 
raised. The work cannot fail to be very difficult 
and costly. There is no reason to think that much 
breaking has taken place in a way to separate the 
bridge into its component parts. Far from it. The 
steel is tough and of good quality, and no doubt the 
bars and plates have held well together. It will 
be no easy matter for divers to get the wreck up, 
even with the aid of dynamite or gun-cotton.. How 
much, if any, of the wreck can be worked into a 
new structure who can say? But the problem of 
clearing the bed of the river is quite a secondary 
matter as compared with the design of the new 
bridge. Mr. Schneider leaves the impression that 
the portion of the bridge still standing on the north 
bank of the St. Lawrence is so entirely unsafe that 
it, too, may fall down at any moment. If the 
bridge had been completed the margin of safety 
would have been so small that a heavy snow-storm, 
a gale of wind, or an unusually ponderous freight train 


| would almost certainly have brought it down. “ With 








the bridge fully completed and inservice the stresses 
would have risen to% the limit? of ‘strength’ ofthe 
members, and if it did not at once fall it would at 
best stand trembling on the verge of collapse.’ 

The conclusion is that the standing portion of 
the bridge must be taken down and cleared away, 
and that an entirely new design must be prepared. 
It is no more than just to those who drew up the 
original scheme to say that they had very great 
difficulties to contend with. These difficulties still 
exist. Thus, for example, Mr. Schneider, who is 
one of the most eminent and most experienced 
bridge builders in the United States, lays down the 
admirable rule that in all enormous steel structures 
it is important that the lines of stresses should be 
as direct as possible. The compression or lower 
chord member should not be arched upwards but 
straight, so that if might carry the thrust directly 
to the pier. It seems, however, that this could not be 
done in the case of the Quebec Bridge because the 
shipping interests on the St. Lawrence insisted on a 
clear headway of 150ft. over a width of 1200ft. To 
make the compression member straight instead of 
curved, the roadway must be raised 50ft., which 
means a large outlay on the railway in the shape 
of embankment or viaducts at each side. It is 
possible, of course, to imagine a bridge of entirely 
different design, consisting, let us suppose, of great 
derrick booms rising fan fashion from the piers, 
from which the roadway could be suspended. Such 
a design would have much in common with that 
of the Sukkur Bridge, which, while hideous from an 
esthetic point of view, has been in every other way a 
complete success. Nor is the head way the only 
trouble. Our American contemporary, the Engineer- 
ing News, which has given much space and con- 
sideration to the Quebec Bridge, argues that a 
design must be prepared bit by bit as it were. 
“The design must, in a sense, be evolved by a 
process of development, a sors of trial and error 
method. In a structure of ordinary dimensions 
the engineer knows in advance all of the limitations 
which will affect his work, and can allow for them 
in his planning in advance. But in the present 
case the limitations appear only as the design 
unfolds.” We are not quite certain what this 
means—that is to say, it may mean much or little. 
No designer will take pencil in hand until he has 
formed some mental picture of the structure he 
proposes to build. If he has sufficient experience 
to attempt the work at all he will know almost by 
instinct what his limitations are, and his trial and 
error operations will not be very extensive. Nothing 
is more likely to be fatal to success than an attempt 
to .improve the main features of the design as it 
progresses. The subject must from the first be 
handled as a whole. Thus it will not do, having 
settled that there shall be, say, ten panels, to 
decide afterwards that there shall be eleven, the 
rest of the design being worked in to fit. The 
difference between the man of genius and the man 
of average competence will be never more apparent 
than in their methods of attacking such a problem 
as the bridging of a great river like the St. 
Lawrence. Our contemporary proceeds :—‘ The 
necessary arrangement of the details, the limits of 
manufacturing tools and processes, the shipping 
limits of weight and bulk, the erection problems, 
&ec., have an influence even on the choice of outline 
that is easily underestimated ; yet their full bearing 
cannot appear until an outline is adopted and has 
been elaborated to an advanced stage. The testi- 
mony of the Phenix Bridge Company’s designers 
before the Commission gives some idea of these 
conditions.” 

We have here a clue to the failure of the Quebec 
Bridge. Those who designed it and undertook its 
erection had not mastered the conditions. As they 
went on with the work they learned. No doubt if 
only they had known at first what they learned at 
last, when it was too late, there would be a good 
and safe bridge now across the St. Lawrence. An 
engineer who understands his business will reject 
from the first that which is inadmissible in a design. 
He will not work it in and “see how it will look,” 
and spend time on calculations which represent so 
much waste of paper. He will not contemplate the 
carriage by rail over long distances of booms that 
will not go through tunnels, or pass safely over 
accommodation bridges. We venture to say that a 
man like the late Sir Benjamin Baker would work 
out all the important features of a design for the 
Quebee Bridge in six months. 

On one point our contemporary is silent, and yet 
it is vital. No-satisfactory result will be had if the 
designer is to be trammelled by conditions of cost. 
So far as design is concerned it will not be easy to 
waste money. The best is not only the cheapest 
but the only thing. Whether money is or is not te 
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be wasted on the work of erection is quite a 


different affair, almost always depending on 
supervision. 
Our Future Supplies of Tin. 
AFTER successive predictions of a rapidly 


approaching coal famine, an iron famine, and a 
copper famine, we are now being treated to gloomy 
prognostications concerning tin. We are being told 
that many of the world’s best tin deposits are 
becoming exhausted, and that the price of this 
valuable metal may possibly become quite prohibi- 
tive for many industrial purposes before long. 
What grounds are there for the prevalent and grow- 
ing uneasiness? It is quite true that a great deal 
of money has been spent in prospecting for tin- 
bearing ores in the United States, Mexico, and 
Alaska, and that very little success has been met 
with so far on the North American continent. 
Little more than traces of the metal have been 
found. But, then, the whole ground has not yet 
been gone over. In South America, however, the 
conditions are different, and the prospects distinctly 
good. In many parts of the Andes—especially in 
Bolivia—tin has been found in such quantities that 
it is highly probable that the whole of that vast 
range of mountains is loaded with tin-bearing ores. 
Although many difficulties are encountered in that 
part of the world, the tin mines of Bolivia alone 
have been so successfully exploited that that 
country now ranks second only to the Straits 
Settlements as a tin-producing district. It is more 
than probable that production will continue to 
increase. One of the difficulties met with has 
been, and is now, the unstable character of 
government in some of the South American States. 
But that difficulty is passing away, and capital and 
enterprise are being more and more encouraged. 
Indeed, so far as Bolivia is concerned, little, if any, 
complaint can be made on this score. In some 
parts of the Andes the ore yields 10 per cent. of 
metallic tin. In other parts it is as low as 3 per 
cent., and less, and in such cases costly plant is 
necessary. This is now being introduced, and, 
with more ordered government, output will be 
increased in other States as well as in Bolivia. In 
the last three or four years Bolivia has increased 
its output by about 1000 tons a year, while other 
tin-producing countries—<Australia excepted—have 
failed to increase substantially their production, 
and in some cases have lost considerable ground. 

In the East the outlook is perhaps not so bright 
as in South America. The Straits’ output has 
steadily declined for some years. Many of the best 
deposits in that district are becoming exhausted, 
for tin mining has been carried on there for at least 
300 years. The yield per ton of ore is now very 
low in some parts of the Malay Peninsula. But all 
the evidence from the East is not of a pessimistic 
character. The recent decline in output has in 
reality been as much due to artificial as to natural 
drawbac'ss. There has been a dearth of labour, 
and also a somewhat remarkable lack of efficient 
plant and appliances in the Straits Settlements. 
With these defects remedied, output might possibly 
be increased. So far as the labour difficulty is 
concerned, some improvement is being effected. 
The mine owners in the Malay States are finding 
that by leasing out portions of their properties to 
the coolies, better results are being obtained than 
by direct labour. Indeed, in the last four or five 
months the shipments from that quarter have been 
larger than those of the corresponding months a 
year ago. In Siam recent geological investigations 
encourage the hope, if not the belief, that that 
country will eventually yield a large output. In 
some parts of China tin has been worked for hun- 
dreds of years, and as large portions of that vast 
country are yet untapped for minerals, it is not 
unreasonable to assume that large deposits of tin 
may be found there. The same remark applies to 
other portions of the huge continent of Asia. There 
is certainly a good deal of tin in India. In the 
African continent, too, tin has been found in more 
than one place recently. From Northern and 
Southern Nigeria and the Congo encouraging reports 
have been sent lately, and a movement is on foot 
to exploit the deposits in the neighbourhoods of 
Bantchi, Uwet, and the Lualaba River. In Cape 
Colony and the Transvaal there are extensive tin 
deposits. Nearer home, in Spain, some old mines 
are about to be reopened, and in Austria and the 
salkan Peninsula there are large deposits of low 
grade ores, which, with up-to-date appliances, and 
with tin xemaining at a high price, would pay for 
working no doubt. In Cornwall fresh capital is 


being invested in tin-mining with very reasonable 


not pay when tin was cheap and appliances primi- 
tive will pay now. Last year the output of the 
Cornish mines was larger than in the previous year, 
and we may look for further increases, unless the 
price of the metal drops lower than anyone expects 
it will drop. 

But it is, in our opinion, to our Australasian 
Colonies that we may look most confidently for our 
future supplies of tin. Both in Tasmania and 
Australia there are positively enormous deposits of 
tin-bearing ores. In Western Australia there are 
not more than about 1000 men employed in tin- 
mining, yet the Colony is very rich in tin. The 
deposits are there—only capital and labour are 
needed to produce a big output. In Queensland 
large profits have been derived from tin-mining for 
some time, and very rich and extensive new 
deposits have been discovered quite recently. In 
New South Wales rapid expansion is taking place 
in tin-mining, and there is every promise of largely 
increased production. In some cases there is diffi- 
culty in treating the ore, but with the progress of 
metallurgical science this will diminish, if not 
disappear. In Tasmania, although some of the 
best known mines have either been worked out or 
are approaching exhaustion, there are enormous 
reserves of lower grade ores which, with improved 
methods of mining and treating, such as are now being 
introduced, can and will add largely to our future 
supplies of tin. With sufficient capital and labour 
Australia and Tasmania could very easily make 
good any deficiency in the world’s tin supply caused 
through declining output of the Straits Settlements 
—and more than make it good. With increasing 
demands the price of tin may remain high, but we 
venture to predict that a tin famine on account of 
Nature’s niggardliness is a long way off. 

We do not seek to contradict any of the expert 
reports regarding the depletion of certain tin mines 
in the Straits Settlements and elsewhere, nor do we 
deny the growing cost of tin-mining and production 
in many places; but we do question seriously the 
pessimistic conclusions based upon this class of 
evidence. People who are constantly predicting 
tin, and copper, and coal, and iron famines, fail to 
make due allowance for possible future discoveries 
of these minerals, and for the possibilities of im- 
proved methods of mining and treating, not to 
mention the chance of substitutes being discovered. 
We have not yet done more than tap the mere 
crust of the earth, and only some portions even of 
that; while it cannot reasonably be claimed that 
science has yet uttered its last word, either in the 
mine, the smelter, or the laboratory. Apart, how- 
ever, from mere speculations of this character, our 
already ascertained knowledge of the world’s tin 
deposits is sufficient to justify us in expressing the 
opinion that a tin famine, like a coal or an iron 
famine, will not be witnessed in our day. 


Compulsory Apbitration. 


AS many of our readers are aware, we have had 
frequent occasion to refer to the question of 
industrial arbitration, as illustrated by the working 
of certain legislative enactments in New Zealand. 
Although the Colony is small, and the number of 
persons concerned wholly unimportant when com- 
pared to the population of the United Kingdom, there 
is much to be learnt by watching the effect of State 
interference between master and man in this Colony. 
Arbitration Courts and Wages Boards have now 
been in existence in New Zealand for several years. 
It was the fond hope of those who founded these 
bodies that a ready means had been found of 
settling every form of industrial dispute, and that a 
living wage should be the order of the day. All 
these hopes have been falsified. Certain em- 
ployers, upon whom it was sought to bring pressure, 
adopted the remedy of shutting down their works. 
In one case, where a number of workmen were to 
be cast into prison for disobeying the order of an 
arbitration court, the punishment failed because 
there were not enough gaols to hold the offenders. 
Again, where the Legislature has endeavoured to 
prescribe a minimum wage for persons engaged in 
a particular industry, employers have met the diffi- 
culty by a uniform rise in prices. In the result, 
although the worker has more money to spend, he 
has to spend more to keep his family in comfort. 

Undeterred by these results, the New Zealand 
Legislature appears to be about to plunge still deeper 
into the mire of grandmotherly legislation. Instead 
of deleting these absurd enactments from its 
statute book, it is anxious to increase penalties 
and make one final effort to “make the horse drink.” 
The effect of the new arbitration Bill is succinctly 
stated in the Times of August 20th. The new Bill 
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strike shall be liable to a £10 fine,and an additiong] 
fine of £1 for every week during which the strike 
continues and he remains a party thereto. The 
penalties for a lock-out are £200 for the initia] 
offence, and £50 a week during its continuangg, 
Heavy penalties are also provided for aiding 
and abetting a strike or lock-out, and it is an offence 
to make any gift of money to or for a person or 
union engaged in a strike or lock-out. The Bill algo 
proposes to make it an offence to publish any 
expression of approval of a strike or lock-out! In 
certain special industries, the suspension of which 
may interfere with public health or safety, much 
| heavier penalties are to be imposed. For instance, 
if railway servants strike without giving their 
employers twenty-one days’ notice they will be 
liable on summary conviction to a fine of £10, or 
to three months’ imprisonment. For aiding and 
| abetting a strike in these special industries workers 
will be subject to a penalty of £10 or three months’ 
imprisonment. A feature of the new measure 
which is not likely to commend it to the favour of 
the workers is the fact that it is proposed to punish 
unions who aid or abet a strike. Any union which 
aids a strike by any of its members may have 
its registration suspended for any period that the 
Court may determine, not exceeding three years, 
Again, any union or association which commits a 
breach of an award is to be subject to a penalty of 
£100 for every breach. 

The chief difficulty which has hitherto rendered 
the enforcement of these labour laws well nigh im- 
possible in New Zealand is the fact that so far as 
men have been concerned the penalties have heen 
ineffective. Thus, where workers have been fined, 
they have often been unable to pay the fine; where 
imprisonment has been ordered it has been found 
impossible for various reasong to carry out the 
order. Under the new Bill the difficulty of securing 
payment of fines is to be overcome by giving the 
inspector of awards power to require any employer 
to deduct the amount from the workman’s wages, 
up to one-fourth part thereof, until the debt is 
satisfied. The defaulting worker may be followed 
up from one employer to another until the total 
sum owing has been deducted from the man’s 
wages. Ifa judgment against a union or associa- 
tion is not satisfied within one month, the indi- 
vidual members will be liable up to the amount of £5 
each. The abolition of the old Conciliation Boards is 
also provided for. In their place are to be esta- 
blished Councils of Conciliation, composed of the 
local magistrates and two assessors appointed by 
the parties to the dispute. Above the Councils of 
Conciliation will be the Court, which, according to 
the new Bill, is, on the hearing of any dispute, to 
be reinforced by two assessors appointed by the 
parties to the dispute in question. 

The Times correspondent points out that those 
who represent labour in the New Zealand Parlia- 
ment are strongly opposed to this measure. At 
this we are not surprised; but the chief reason for 
objection to the measure appears to be that it con- 
tains stringent provisions affecting both the 
workers and the unions. It is, however, apparent 
that there are certain influential men in New 
Zealand who are of opinion that there is no use 
tinkering with the question any longer. In their 
view, the best thing would be to wipe the whole 
Act off the slate. If this be the correct view, a 
study of the progress of these matters in New Zea- 
land is of great importance to anyone who would 
seek further to legislate between employer and 
employed in this country. 











AMERICAN RAILWAY ACCIDENTS. 


A LITTLE over a year ago—THE ENGINEER, June 28th, 
1907—and again seven months since—THEe ENGINEER, 
January 31st, 1908—we went into the number of casualties 
on American railways and the causes and remedies for the 
same. In the latter article reference was made to the 
fact that it is claimed by many officers of American lines 
that the reason for the increase in the number of acci- 
dents during recent years has been the greater volume of 
freight traffic. We observed that apparently there was 
some reason in this argument. Judging from the last 
quarterly bulletin issued by the Inter-State Commerce 
Commission, which is for the three months of October, 
November, and December, 1907, and therefore covers the 
first three months of the financial crisis which the United 
States recently experienced, there is much truth in the 
suggestion that the volume of freight traftic is the leading 
factor as to the number of casualties. During the three 
months in question the accidents were as shown in a table 
below, which also gives the figures for the correspond- 
ing period of 1906. 

The Interstate Commerce Commission, in presenting 
this report, says that it shows marked decreases in nearly 
every item, reflecting the marked falling off in traffic 
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severity of accidents affecting only trainmen undoubtedly 
is due, not only to a falling off in traffic, but also to the 
diminished pressure under which the trainmen do their 
work. With the reduction in the volume of traffic there 
has been less overwork and excessive hours, and also 
probably a weeding out of the less competent men. 

These figures refer to a period now seven months ago, 
but the same better results have continued since then up 
to the beginning of July, so that the conclusions of the 
Commission have been further confirmed, At the begin- 
ning of July there were two serious collisions in America 

one on the Missouri- Pacific, where nine persons were 
killed and thirty injured, wid one on the Southern Pacific, 
where six were killed and thirty injured. The former was 
due either to the telegraph operator failing to display the 
train order signal for the train to stop for orders, or to the 
signal being ignored by the driver, but atthe time of writing 
we do not know which. The Southern Pacific accident 
occurred at the level crossing of two lines, and one train 
cut the other in two. It was due to one of the drivers 
failing to respond to the signals which were against him. 


October, November, and December, 1906. 


Passengers. Trainmen 


| mendations. These are “ bulletined ” for the information 
of the staff, and issued freely to the Press—a course which 
has commanded confidence and respect. It will be 
known that the Interstate Commerce Commission issue 
a quarterly bulletin as to the train accidents and 
casualties to passengers and servants. Table 2a of 
these bulletins gives the cause of the prominent train 
accidents of the quarter. This is abstracted and supplied 
by the Union Pacific and Southern Pacific Companies 
to every servant engaged in the movement of trains, so 
as to act as a warning. A feature that is regarded of 
great importance is a systematic check of the habits of 
enginemen and trainmen in respecting danger signals, 
and there has been in operation for some years a system 
of emergency or surprise signal tests which has been 
productive of excellent results. There are eighteen 
different types of tests, such as signals at danger, 
wrong signals exhibited, flags, detonators, side-light of 
shunted train not reversed, &c. These tests have 
| necessarily to be made intelligently, and are so conducted 
| that a failure properly to observe a signal given for test 
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yards, 
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Killed Injured. Killed) Injured. Killed Injured. Killed] Injured.| Killed Injured.| Killed! Injured. 





119 1630 122 824 32 211 1 


1477 77 664 1] 238 
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Colli 
Derailments 61 892 67 467 6 68 Z 629 48 352 6 44 
Miscellancous.. 26 13 285 2 65 19 16 254 ] 55 
Total train accidents 180 2548 202 1576 10 344 21 2125 141 1270 18 337 
Coupling or uncoupling _ 17 319 20 175 22 288 13 175 
While doing other work about trains 
or while attending to switches - 27 2150 10 773 16 2403 15 805 
Coming in contact with overhead 
brides, structures at side of track, 
ke. os ; 2 18 24 200 6 72 5 16 212 2 91 
K i from cars or engines, or while : 
yetting on or off aes oe 540 87 1386 30 638 36 568 86 1385 24 665 
Other causes 18 563 42 197 31 105 24 626 51 221 3 140 
otal other than train accidents 54 1121] 197 4252 97 1763 60 1199 =: 19] 4509 88 1876 
’ 


In our article a year ago reference was made to an 
investigation that had been held, under the authority of 
Congress, by the Interstate Commerce Commission, into 
the question of the compulsory adoption of the block 
system. The sequel to this was a vote of 50,000 dols. by 
Congress, on March 4th, 1907, in order that practical 
demonstration could be made as to the desirability of 
automatically stopping a train in the event of the driver 
ignoring danger signals, and to find, if such should be con- 
sidered advisable and practical, the most suitable system 
for attaining that end. A further committee of experts 
—known as the Block Signal and Train Control Board 
was appointed to conduct the proposed tests of the various 
apparatus, and the Interstate Commerce Commission have 
been aided in this by the co-operation of the American 
Railway Association, who instructed one of their standing 
committees to render all possible assistance in the investi- 
gations. At the time the annual report was drafted there 
had been 495 devices or systems offered for inspection. Of 
these, 245 had been laid aside, as, although they were safety 
appliances, they did not come under the head of signalling. 
Of the remaining 250, fifty-five had been condemned as 
unsuitable, and 120 were then under examination. One 
of the last acts of the recent Congress before it 
adjourned, was to pass a resolution sanctioning the inves- 
tigation by the Block-Signal and Train Control Board into 
the merits of all safety appliances submitted, even although 
they had no reference to signalling. Two members of the 
Board have also been to England, France and Germany, 
to inspect signal systems in these countries. 

The results of the labours of this body, which have the 
great advantage of having not only the approval, but the 
co-operation of the officers of American railroads, will be 
awaited with much interest. The Interstate Commerce 
Commission are anxious to obtain Federal powers for the 
compulsory adoption of the block system. The States of 
Massachusetts, Minnesota, and Indiana have _ such 
laws, and the Public Services Commissions of New York 
possess great powers over the railways of that State. 
Probably other States will gradually fall into line, but in 
the meantime much is being.done voluntarily by the 
companies, and this is, undoubtedly, the better method. 
From a special report issued by the Interstate Commerce 
Commission a few months ago, it appears that the mileage 
protected by the block system, or its equivalent, was, on 
January Ist last, 58,678.7 miles, as compared with 
48,743.2 miles in September, 1906. Of the former 
figures, 42,880.5 miles are single track, of which there are, 
as a whole, 204,404.5 miles, so that 21 per cent. of the 
single lines are now protected. This proportion was 19 
per cent. when we went into the matter a year ago. 

Another point that was referred to more particularly in 
Tue ENGINEER of June 28th, 1907, was the recommenda- 
tion of the Interstate Commerce Commission in their 
annual report, “that with or without the passage of a 
law requiring the use of block signals, there should 
be a law authorising an official investigation of train | 
accidents, and providing for the employment of competent 
persons to perform the duties imposed by such an enact- 
ment.” No further progress has been achieved by the | 
Commission in this respect. Inthe meantime, the action 
taken in this matter by the Union Pacific and Southern 
Pacific Railways—which form part of the Harriman lines 
—is very interesting, and we are indebted to Mr. J. 
Kruttschnitt, the director for maintenance and operation, | 
for the full information he has sent us as to what is done | 
as to inquiring into railway accidents. A Board of 
Inquiry, consisting not only of departmental officers, but 
of non-railway men, hold an investigation into accidents, 
and they subs2quently make their report, in which they 
suggests the causes, allocate the blame, and make recom- | 


purposes will not endanger life or property. The effici- 
ency is compared on the percentages of signals respected, 
and a healthy rivalry between divisions and the different 
systems is encouraged. Another important work in this 
connection is the checking of the observance of the rule 
requiring drivers and conductors to read the train orders 
to firemen and brakesmen. Each montha return is made 
by each divisional superintendent as to the accidents on 
the lines in his charge. The form for this is well divided, 
there being eight classes for collisions and four for derail- 
ments :—Defects of road, five sub-heads; defects of 
equipment, six sub-heads; negligence in operation, five 
sub-heads ; unforeseen obstructions, five sub-heads; and 
six sub-heads for other train accidents. Any unusual 
condition arising from negligence, defective equipment 
or track is at once reflected, and steps taken to apply a 
remedy if possible. Comparative statistics are distri- 
buted monthly showing the experience on each division, 
and annually comparisons are made between these rail- 
roads and all those in the United States. The former 
comparative statements are based on a percentage of 
train accidents.per 1,000,000 locomotive miles run. The 
latter are based on the number of passengers carried one 
mile, so far as the casualties to passengers is concerned. 
The basis for casualties to workpeople is the number of 
revenue train miles run per workman. Mr. Kruttschnitt, 
at the conclusion of his interesting letter, adds that 
4000 miles out of the 4700 miles of single line they 
possess are now equipped with automatic signals, that the 
remainder will soon be fitted, and that the expenditure 
made on the Union Pacific and Southern Pacific systems 
during the last ten years for safety devices of all kinds 
amounts to over 12,000,000 dols.—roughly £2,400,000. 
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SHORT NOTICES. 


Report Book for Mining Engineers. By A.G. Charleton, 
M.I.M.M., A.R.S.M. Second edition. London: Whitehead, 
Morris and Co., 1908. Price 7s, 6d.—It has occurred to most 
consulting engineers when hastily summoned on some report- 
ing work, and however complete the organisation of their 
office, that when on their way to their work they suddenly 
realise that after all some important paper, book, or what-not, 
has been forgotten. And later on when their work has been 
completed, how frequently they find that some weighty point 
has been overlooked. This is more particularly the case in 
the complex work that mining engineers have to consider, 
and Mr. Charleton comes to the help of these workers, for 
he provides in this little volume not alone reminders which 
seem to cover every imaginable contingency, but also, all 
ready for use or to act as patterns, tables and forms, ruled 
and headed, and with blank sheets, section paper, and tracing 
cloth all to hand. So that astranded and competent mining 
engineer with nothing but this book to hand would find 
everything ready for him to arrange his mental notes in 
systematic order without any effort on his own part, it would 


| also serve to remind him of anything he had omitted. This 


volume should also prove useful to the employers of mining 


| engineers by indicating to them the character of the informa- 


tion they should expect from their engineer, and suggest to 
them the form in which such information might usefully be 


| presented. It remains to add that the matter has been 


handled with the conspicuous acumen and zeal characteristic 
of Mr. Charleton’s work. 


The Card Systems at the Office. Vol. I. By J. Kaiser. 


| London: Vacher and Sons, Westminster House, Great 
Smith-street, S.W. Price 5s. net.—The object of this book 


is to furnish adequate means for ‘the working out 
systems of card indexing suitable for individual require- 


ments, or, if a system is already in use, to help to co- 
ordinate and extend it. As far as indices are concerned, this 
volume gives sufficient information on which to construct 
indices generally required. Three volumes will eventually 
be published, the second being almost entirely devoted to the 
work of indexing in the sense of analysing literature, and 
will go more fully into the question of classification. Tabu- 
lated cards, methods of tabulating, and the application of 
tabulated cards to practical business will be dealt with in 
Vol. III. The present volume gives a large amount of informa- 
tion in a condensed form, and the series promises to be a 
useful one. 


Laboratory and Factory Tests in Electrical Engineering. 
By George F. Sever and Fitzhugh Townsend. London: 
Archibald Constable and Co., Limited, 10, Orange-street, 
Leicester-square, W.C. Price 10s. 6d. net.—This book is 
primarily intended to serve as a text-book for the use of 
students, but at the same time it contains informati.n which 
is likely to prove useful to those engaged in the electrical 
profession. The book is divided into three parts. Part I. 
deals with direct-current tests; Part Il. with alternating- 
current tests; and Part III. with electrical measurements in 
general. The book covers a very wide field, and describes 
numerous different tests on dynamos, motors, alternators, 
&c. In one or two places the authors have found it neces- 
sary to use the calculus, but, taken as a whole, the calcula- 
tions may be followed by students not possessing a very 
advanced knowledge of mathematics. 


The Application of Highly Superheated Steam to Loco- 
motives. By Robert Garbe. Edited by Leslie S. 
Robertson, M.Inst.C.E., M.I.Mech.E. London: Crosby 
Lockwood and Son, 7, Stationers’ Hall-court, Ludgate-hill. 
Price 7s. 6d. net.—The contents of this book originally 
appeared in serial form in the columns of this journal. The 
author, Mr. Robert Garbe, is an unquestioned authority on 
this most important and interesting subject, and his remarks 
therefore carry great weight. The subject is also one 
of considerable importance in view of the problem of greater 
economy with which modern railways are faced. A word of 
praise is due to Mr. Leslie Robertson for the able way in 
which he has edited this book. The text has been slightly 
subjected to revision, but care has been taken to preserve 
unaltered the views originally expressed by the author. 


Concrete: Its Uses in Building from Foundation to Finish. 
By Thomas Potter. Third edition. London: B. T. Bats- 
ford, 91, High Holborn, W.C. Price 7s. 6d. net.—It is 
seventeen years since the second edition of this book was 
published, during which time many improvements in various 
ways have taken place in connection with the use of concrete. 
There are three introductory chapters, which are followed by 
one on the general application of concrete. Amongst other 
matter treated in connection with concrete may be mentioned 
monolithic walls and methods of construction ; application 
of concrete to floors, roofs, and paving; reinforced concrete, 
cast concrete, concrete arches, vaulting domes, and the 
shrinkage of concrete. The book is well written and illus- 
trated, and contains a lot of useful information. 

The Universal Directory of Railway Officials, 1908. 
Compiled under the direction of 8. Richardson Blundstone. 
Subscription price, 73. 6d.; after publication, 10s. London: 
The Directory Publishing Company, Limited, 3, Ludgate- 
circus-buildings, E.C.—The 1908 edition of this useful 
directory has been carefully revised and brought up to date, 
and several additions have been made. Practically all tram- 
ways worked by power in the United Kingdom are included. 
The personal index has been revised, and is correct so far as 
it is possible to make it. All the chief features of the 
book remain as hitherto, and anyone interested in railway 
work will find the book almost indispensable. 
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Calendar for the 112th Session, 1908-1909. 

Locomotives ad Vapeur. 3y Joseph Nadal. Paris: 
Octave Doin, 8, Place de l’Odéon. Price 5f. 

House Painting. By Alvah Horton Sabin London : 
Chapman and Hall, Limited. Price 4s. 6d. net. 
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The Modern Sieam Engine. By John Richardson, 
M. Inst. C.E., &c. London: Archibald Constable and Co., 
Limited. Price 7s. 6d. net. 
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London : Archibald Constable and Co., Limited, ‘10, Orange- 
street, Leicester-square, W.C, Price 21s. net. 

The Design of Typical Steel Railway Bridges. By W. 
Chase Thomson. London: Archibald Constable and Co., 
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Kansas City is furnished with natural gas, which is now 
almost entirely used for lighting and domestic purposes, the supply 
at present not being large enough to enable the gas company to 
sell it to the manufacturers. The rate charged is 25 ¢. per 
1000 cubic feet. 

RAILWAY COMMISSION OF CANADA.—The Railway Commission of 
Canada has for its exclusive duty the enforcing of the Canadian 
Railway Act. This body consists of three commissioners, styled 
respectively chief commissioner, deputy chief commissioner, and 
commissioner. It is assisted by a corps of officers, the chief of 
whom are the chief engineer, three assistant engineers and the 
secretary. The gentlemen, ail distinguished in legal matters or 
in engineering, devote their entire time to matters concerning the 
railways, such as freight and passenger rates, entrances to cities, 
disputes between the railways and municipalities or private 
citizens, crossings and the like. Formerly these matters were 
dealt with by the Railway Committee of the House, but it was 
found that its affairs were multiplying so fast that it was necessary 
to organise a new permanent body. The change has been 
appreciated in all quarters, and the Commission bids fair to 
become at an early date a public utilities commission, for in the 
recent session of Parliament the telephone and telegraph 
companies doing business were all put underits juri diction. This 
change will also be heartily welcomed and apprec ated, 
particularly by the general public. Much the same questioas are 
continually arising between the latter comranie: aid the public 
as between the railways and the peojle gen:rally. The 
Commission has absolute authority in all matters belonging to it, 
and its orders and rvlings are rigidly enforced The Commission 
travels over the Dominion, visiting sites nnder discussion, taking 
evidence and attending to the multitude of detuls coming 





before it, 
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“The Endincer” 


A FLOATING DOCK FOR CALLAO. 


A FLOATING dock, built to the order of the Compania 
Peruana de Vapores y Dique del Callao, and intended 
to replace the dock which has done service for some forty 
years past at the Callao Harbour, has just been com- 
pleted by Swan, Hunter and Wigham Richardson, Limited, 
Wallsend-on-Tyne. This dock, illustrations of which are 
given herewith and on page 220, is of the double-sided self- 
docking type known as the ‘‘ bolted sectional,’’ and is divided 
into three separate portions, any two of which can lift the 
remaining part clear of th2 water. It is, as a whole, capable 
of lifting vessels having a displacement up to 7000 tons in 
two hours, and the dock has been made of extra width and 
draught, so that it may be suitable, when enlarged by the 
addition of a fourth section—making the overall length about 
510ft.—for accommodating vessels of 9500 tons. As the 
further section, when added, will have its own pumping 
plant, the above-mentioned speed of lift may be retained even 
for the larger vessels if desired. 

The present length of the dock is 385ft., the overall width 
95ft. gin., and the docking width, i.e., the clearance between 
the rubbing fenders, 70ft., whilst the draught over the keel 
blocks is sufficient to take vessels drawing 22ft. The length 
of the centre section is 124ft. 10in., and the length of each 
end section is 130ft. lin, As in the other docks built upon 
Messrs. Clark and Standfield’s principle, each section has its 
own independent pumping machinery and steam supply. 
The machinery in the Callao dock was constructed by 
Gwynnes, Limited, of Hammersmith, and the boilers were 
supplied by Babcock and Wilcox, Limited. The pumps are 
designed to discharge about 130 tons of water per minute. 
The usual accessories, such as keel and bilge blocks, mechanica] 
side shores, rubbing timbers, flying gangways, hand capstans, 
&c., are provided, whilst there has also been included a heavy 
mooring outfit of anchors and cables. The Callao dock was 
launched into the Tyne on June 12th, and since this date 
there has been completed a satisfactory self-docking trial by 
the lifting of one of the end pontoons alongside the bu'lders’ 
yard, and as a further test the steamship City of Naples, 
which has recently been completed by Swan, Hunter and 
Wigham Richardson, Limited, for the Ellerman Lines, 
Limited, was successfully lifted on July 12th. The weight 
of this vessel is about 4500 tons, and it was lifted in 1 hour 
5 minutes. 

We believe that at one time the question of dismantling 
the dock and re-erecting it at Callao was under consideration, 
but it was eventually abandoned, and Messrs. L. Smit and 
Co., of Rotterdam, who have had large experience in the 
towing of floating docks and other craft, were entrusted witb 
the towage of this dock to its distant station on the west 
coast of South America. The dock left the river Tyne on 
Thursday afternoon of last week—August 20th—in charge 
of the tugs Zwarte Zee and Roode Zee, of which the 
latter was specially built for this tow. The Zwarte 
Zee is 165ft, by 30ft. Sin. by 18ft., with engines of 
1500 indicated horse-power, and her bunker capacity is 
550 tons. The Roode Zee is 171ft. by 30ft. 8in. by 18ft., 
with engines of 1500 indicated horse-power, and her bunker 
capacity is 650 tens. When completed, this tow will rank 
as the longest feat of its kind ever carried out by any Euro- 
pean tug, the distance of about 11,000 miles which will have 
to be traversed in accomplishing the journey round the south 
coast of America being exceeded only by the record towing 
operation with the ‘‘ Dewey ’’ dock en route some years ago 
from the United States to Manila Bay, Philippine Islands. 
Unfortunately the trip has not begun well, as the dock broke 
loose in rough weather in the Channel on Tuesday last, and 
was only recaptured after some trouble. New tackle will 
probably be required, and her start in all probability will be 
delayed a few days. 

In addition to the Callao dock, Swan, Hunterand Wigham 
Richardson, Limited, have during the past fortnight also | 
despatched from their Wallsend Shipyard a floating dock 
which they have built to the order of the Government of | 
Southern Nigeria, which is intended for lifting small | 
river steamers in the Niger. This dock, which is expected to | 
arrive in tow at Lagos about the middle of September, has 
a length of 140ft. and a lifting capacity of 400 tons. Its clear | 
beam is 35ft., and it will accommcdate a vessel draw- | 
ing 6ft. The pumping plant, capable of lifting a vessel of | 
the maximum lifting power of the dock in one hour, is steam | 
driven, and is housed in erections on the top deck of one of ! 


Plan 


the walls. Upon this deck the valve house is also arranged, 
and to this all the levers for controlling the various compart- 
ments are led. There are four pontoons and two side walls 
bolted on to the pontoons, which arrangement renders the 
dock self-docking. Other floating docks which Swan, 
Hunter and Wigham Richardson, Limited, have in hand, 
and which will shortly be delivered, are two double-sided 
docks, each with a lifting power of about 1700 tons, for deal- 
ing with the river traffic at the Port of Para, Brazil, and an 
off-shore dock of 425-tcns lifting power, for dealing with the 
large fleet of trawlers frequenting the Port of Fraserburgh. 








CONNECTING-ROD DRILLING MACHINE. 


A SPECIAL drilling machine, which has been specially 
designed for boring connecting-rods, has just been put upon 
the market by Tangyes, Limited, of Birmingham. The 


End Elevation. 


Length Overall. 

Length of Centre Section 
Stern Length of East End Section 
End Overall Width 

Depth of Tank at Centre 

Decking Width a 


Swain Sc. 


maximum 6ft., while the maximum distance from the?spindle 
nose to the table in the lowest position is 244in. The tables 
have a working surface of 23in. by 14in. on the top, and 
193in. by 16in. on the side, and are arranged to be adjusted 
vertically 8in. by handle and screw. Each table has asteady 
bracket fitted on the front, while the table slide has a barring 
rack cast in it for moving the tables horizontally. 

The horizontal drilling spindle shown on the left-hand of 
of the machine is arranged for drilling the bolt holes in 
connecting-rods whilst the vertical spindles are boring. The 
spindle is driven from fast and loose pulleys, and has four 
changes of speed operated by means of the band wheel seen 
on the right hand side of its bed. The ball handle seen on 
the left side is for starting or stopping the side spindle. The 
spindle. is:2in. diameter in the driving part, is bored to No. 4 
Morse taper, and has four speeds with three changes of self- 
acting feed. It has no vertical adjustment, but has 16in. 
cross adjustment by handle and screw. All gearing, we are 
informed, is of steel, and machine-cut from the solid, while 














CONNECTING ROD 


machine is intended for boring the holes of connecting-rods 


up to 12in. diameter, and for dealing with both ends | 


simultaneously. It is also provided with a side head for 
drilling the holes for bolts at the same time, su that the 
whole of the work may be done at one setting, and in the 
minimum of time. Each of the vertical spindles is driven 


| separately from the end of the machine by a three-speed cone 


pulley, which is also provided with a back gear, and is driven 
from a two-speed overhead countershaft at either end, thus 
giving a total of twelve spindle speeds. 

The cross rail has a deep well-ribbed slide, and it is carried on 
tnree heavy uprights which are tied together at the bottom 
by the back slide on which the table works. The left-hand 
saddle has a horizontal traverse of 12in., and the right-hand 
saddleof 4ft. Thespindles are3in. diameter in the driving part, 
and have 18in. of self-acting feed with six changes. The 


| spindles are bored to No. 5 Morse taper. The minimum | 


distance between the spindle centres is 2ft, lin,, and the 


DRILLING MACHINE 


all the quick-running shafts have gun-metal bushes. We 
understand that while on test the machine opened out a 
3hin. diameter hole, 6in. diameter, 6fin. deep, in 35 minutes 
and then opened out a Gin. hole to Sin. diameter, 6jin. deep, 
in 35 minutes. This was in tough steel. The approximate 
net weight is 7} tons. 








Tur Belgian Government have decided to deepen the 
canal connecting Antwerp and Liege so that it shall have a depth 
of 8ft. 3in. throughout its entire length, and also to furnish it 
with double locks. Moreover, traction of barges will be allowed 
during the night hours. Under these new conditions a boat would 
be able to travel from Liége to Antwerp in-five days inttead of in 
ten or twelve days, as is now the case, and the charges, which now 
range from 2s, to 2s. 6d., would be reduced by 40 or 50 per cent, 
| The length of the canal in question is 110 miles, 
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AN OVAL BLAST FURNACE. 


[7 is an old story that the Americans, under the pressure 
of the rapid development of their industry, have during 
recent years altered the design and manipulation of their 
blast furnaces in order to secure the maximum output. In 
a great many instances the price paid for these modernised 





| consumption of fuel. 


the power of their blowing engines to get the additional 
pressure of blast necessary to penetrate the larger mass of ore 
in the body of the furnace. It is generally recognised that if 
the mass be not thoroughly penetrated by the blast a centre 
core remains unsmelted, which not only militates against the 
production of good quality iron, but adds materially to the 
This increased pressure leads up in the 
third essential to stronger built and more costly stoves. 
Increased capacity for deal- 
ing with the volume of air 
requisite for increased makes 





a 





Fig. 1i—OVAL ELAST FURNACE AT MIDDLESBROUGH 


plants has been enormous, and, although British ironmasters 
were some few years ago greatly impressed by the success 
attained by the latest American practice, yet, with but very 
few exceptions, entirely new and costly plants were not laid 
down in this country, the more general custom being to 
improve the existing plants or to build new plants of some- 
what less pretentious dimensions. But these new plants have 
proved costly when compared with those of older date, and it 
is rarely wise policy to scrap a fairly good blast furnace plant 
of the older design simply with the view to securing larger 
makes of pig iron. 
Leaving for the moment the question of labour saving, 
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Fig. 2—PLAN OF OVAL BLAST FURNACE 


three essentials in a plant designed for large makes suggest 
themselves :—First, the necessary area in the melting zone of 
the furnace, or that locality about the tuyeres where the 
oxygen of the air blown in is first brought into contact with 
the fuel in the furnace; secondly, capacity of blowing 
engines, by which term is meant the volume and pressure of 
blast delivered; and, thirdly, stove power, or the capacity 
and area of stoves to heat the required volume of air to the 
necessary temperature. To secure the first-mentioned essen- 
tial the Americans have increased the diameter of the furnace 
at the tuyeres, with the result that they have had to increase 





is essential in both blowing 
engines and stoves. But the 
most important thing to be 
guarded against is the enor- 
mous proportions of the blow- 
ing engines, which increase in 
the same ratio as the pressure 
of blast required, because of 
the strength required to with- 
stand the increased pressure. 
This naturally adds greatly 
to the cost of the engines, 
stoves, air mains aud adjuncts. 
Although a blast pillar of 5b. 
to 61b. per square inch was 
usual under the older designs, 
pressures of 12]b. and 15lb. 
and more are now common in 
the new designs introduced 
into American practice. 

For the specific purpose of 
obtaining an increased make of 
pig iron, without incurring 
the special expenditure neces- 
sitated by entirely new plant, a 
furnace of oval shape has been 
built by Sir B. Samuelson and 
Co., Ltd., Newport Ironworks, 
Middlesbrough—Figs. 1 to 4. 
This furnace, erected from the 
designs and under the patents 
of Mr. Francis Samuelson 
and Mr. William Hawdon, of 
Middlesbrough, is blown by the 
old blowing engines, and works 
on a pillar of 61b. blast with 
great regularity and with 
satisfactory results, so far as 
the make of iron and fuel 
consumption are concerned. 
Nothing has been altered in 
the plant except the furnace 
stack. By a reference to the 
drawings — Fig. 4— it will 
be seen that girders are 
placed both vertically and also 
round the shell in order to 
strengthen the oval form, as 
without these supports the 
pressure of materials inside 
the furnace would have the 
tendency to bulge out the sides 
of the oval. The girders are 
composed of Qin, rolled joists 
at the ends, and are increased 
to 4ft. 7}in. deep lattice girders at the sides. The charging 
bell is oval in shape, and this gives an equal distribution of 
materials at the top of the furnace, which is also maintained 


——_——27'0" 19° 0+ 
18.6" » 10:6" 


Td. . 






























| 
2 
<= 
> 8 
s 5 
3 6 
& 
. iN 
wa ‘o 
a ws 
| ‘© s) 
| | ' - | 
| 
| 
} : + ; 
| aS 
ire 
a ee y & 
| H 








= 






| ; 
————g 

| 

| 

! 





























ae 
| ; ie arate 
UU 





ko" 67" 
pire 





Fig. 3—-HALF SECTION OF FURNACE 


throughout the smelting process. The furnace was put into 
blast several months ago, and its make of Cleveland iron 





averaged, over the three months to the end of May, 1344 tons, 
the best period of four weeks averaging 1447 tons weekly, the 
working of the furnace being meanwhile very regular, and 
less trouble being experienced with it than probably with any 
of the other furnaces at the Newport works, 

It is obvious that the object had in view in making the 
furnace oval is to reduce the distance from the tuyeres to the 
centre of the furnace. In this way a large capacity is secured 
without rendering a great increase in the pillar of blast neces- 
sary. As matters stand now any considerable increase in the 
capacity of a furnace must be accompanied by an increase in 
the blast pressure. This, even if the steam pressure is suffi- 
cient, throws a heavy stress on the engine and blowing tubs. 
If, however, it is possible to augment capacity without increase 
of pressure, existing engines can supply an increased volume 
by running faster. There are few blowing engines running 
on old plant which are working to their utmost capacity. 
There is no particular virtue in the circular form ; indeed, 
many of the very oldest furnaces were square in cross section. 








AUTOMATIC COUPLINGS. 


IN THE ENGINEER of April 27th, 1906, appeared an article 
on the subject of automatic couplings and either-side 
brakes, which was written in consequence of the appoint- 
ment, by the Board of Trade, of a departmental committee 
‘* to examine, and where necessary, to test appliances designed 
to diminish danger to men employed in railway service.’’ A 
year or so ago this committee, which consists of Colone! 
Yorke, Mr. Bell, and Mr. Turnbull, of the London and 
North-Western Railway, presented a report which practically 
disposed of the either-side brake as generally understood ; this 
report was reviewed in THE ENGINEER of August 2nd, 1907. 
Briefly, it showed that whilst it was an easy task 
to provide two brake handles on each wagon, instead of the 
customary one, and to arrange for either of these to apply 
the brake, the provision of a brake that either handle could 
release was a very difficult matter—that is to work satis- 
factorily with the rough handling inseparable from shunting 
operations, and where they are liable to be interfered with by 
dirt, rust, snow andice. The report, therefore, recommended 
that two levers be provided on each wagon instead of one, 
either of which was to apply the brake. 

Now we are presented with a report that, in a still more 
efiective manner, disposes of the agitation as to automatic 
couplings. For this we have to thank a masterly memoran- 
dum by the chairman of the committee—Colonel Yorke. 
This opens by showing that the generally assumed need 
for automatic couplings in this country does not exist. The 
number of casualties to shunters has greatly decreased during 
the last twenty years owing to the abolition of stiff couplings 
and by the use of the coupling pole. The conditions in which 
the men have to dotheir work havealso been improved, and have 
assisted towards better results. The memorandum proceeds 
to point out that men will still have to work amongst moving 
wagons, as it will be necessary for them to operate the lever 
or handle to open the automatic coupler, and that it will be 
requisite for them to go between the wagons oftener when 
automatic couplings are used than before, as they will 
require adjusting frequently. With the coupling pole the 
men need not go between the wagons either to couple or 
uncouple. Then automatic couplings have an unfortunate 
habit of coupling up wagons needlessly, all of which means 
more work for the men. Reference is then made to the need 
for shunters to go between vehicles to couple up the steam- 
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Fig. 4—DETAILS OF STRENGTHENING GIRDERS 
heating and brake pipes, and as the use of continuous brakes 
on goods trains is growing the need for men going between 
the carriages and wagons to couple and uncouple-brake pipes 
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also grows, as the coupling pole does not provide for them, 
and a satisfactory union coupling is still wanted. Colonel 
Yorke then comes to the troubles of the transition period, 
when some vehicles will have automatic couplings and some 
the ordinary. This transition period will be a trying time, 
and if only new wagons are to have automatic couplings, it 
will be a long time too, as an existing wagon can be repaired 
and renewed from time to time so that the registration plate 
is the only part left of the original fabric. The delays to 
trains will be greater whilst the transition period lasts, as 
coupling up and uacoupling will take longer. But, worse 
than this, the risk of injury to the men will be largely 
increased owing to their having oftener to go between the 
wagons because of the dissimilarity of the couplings and the 
difhculty of their manipulation. The memorandum then 
returns to the question as to the need to use automatic 
couplers, and after giving the reasons for adoption in 
America, quotes figures from the Interstate Commerce 
Commission’s bulletins. During the year ending June 30th, 
1905, there were 243 men killed and 3110 injured while 
coupling and unccupling vehicles in America, and 311 
killed and 3503 injured during the year ending June, 1906. 
These results compare with 12 killed and 523 injured in Great 
Britain during 1905 and 9 killed and 572 injured in 1906. 

Having stated that part of the case so .clearly, the 
memorandum comes to the question of cost. There are 
about 1,400,000 wagons in this country, of which 650,000, 
roughly, belong to private owners. It is generally assumed 
that it is an easy matter to exchange an automatic coupling 
for a simple one. But more is required than that. The 
fabric has to be practically reconstructed so that the shock 
may be taken by the coupling in the centre instead of by 
the buffers and side members. This expense is additional to 
the couplings, which may cost £15 per wagon. For the sake 
of argument, Colonel Yorke puts the total cost at £10 per 
wagon, which means an expenditure of £14,000,000, and 
another £700,000 for passenger stock, to say nothing about 
the 23,000 locomotives. Then, if in order to reduce the 
transition period, it is determined to do the work within ten 
years, it will, if a wagon can be dealt with on an average in 
two days, necessitate the withdrawal of nearly a thousand 
wagons every day for ten years from traffic. But these 
are not the only troubles. What about the private 
owners? The Board of Trade cannot touch them except 
through the railway companies. Supposing the railways say 
that they will only accept wagons equipped with automatic 
couplings and that the traders combine and absolutely refuse ? 
The trade of the country will soon come toa stop. Of course, 
the railways might buy theprivate owners out, but that means 
raising many more millions. Colonel Yorke therefore thinks 
that some practical schemeshould be formulated before inven- 
tors and others are encouraged to proceed further. Then ex- 
tensive trials, covering a long period, must be carried out by 
the railways. But how are railway companies to be induced 
or compelled against their wish to equip anumber of trains 
with couplers for experimental purposes? How are the 
wagons to be obtained and the expenditure met, and who is 
to be responsible for accidents to men or trains or for delays 
to traffic during the trials? Colonel Yorke then concludes : 
**T submit this memorandum for the consideration of the 
Board of Trade, From the remarks contained therein, it 
will be gathered that the issues involved in, and the diffi- 
culties connected with, the proposal to render the introduc- 
tion of automatic couplers compulsory in this country are 
almost insuperable. I do not think that their magnitude 
has hitherto been sufficiently appreciated.”’ 

The other members of the committee report that they 
entirely agree with the remarks contained in the memo- 
randum, but that as the coupling pole also has its dangers, 
something should be attempted so that the usual coupling— 
the three-link coupling—can be put on and taken off without 
the use of the pole. This report, however, will certainly 
shelve the adoption of automatic couplings, and dispose of 
an agitation for which there has been no grounds, and it 
again proves that British railway companies are less black 
than they are painted. 








British AssoctaTIon.—The following is the provisional pro- 
gramme for Section G.—Engineering :—-On Thursday, September 
3rd, the address will be given by the president of the Section, Mr. 
Dugald Clerk. On Friday, September 4th, the report of the 
committee on Gaseovs*Explosions will be read, and discussed in 
joint meeting with Sections A and B. On Monday, September 
ith, Mr. Gerald Stoney will read a paper, ‘ Recent Advances in 
Steam Turbines ;" Mr. P. Emerson Dowson, one on ‘“ Producer 
Gas ;” Mr. P. W. Robson, one on ‘‘ Suction Gas Producers ;” and 
Captain H. Riall Sankey, one on ‘‘The Utilisation of Peat for 
making Gas or Charcoal.” On Tuesday, September 8th, Mr. 
F. W. Lanchester will read a paper on ‘‘The Laws of Flight ;” 
Mr. F. H. Royce, a paper on ‘‘The Causes of Wear in Motor 
Vehicle Machinery ;” and Mr. W. Worby Beaumont, a paper 
‘On a Fundamental Error in the Theory of Power Transmission 
by Belts.” The following other papers will also be read :—Sir 
Howard Grubb on ‘A Clock-driving Mechanism for Equatorial 
Telescopes ;” Messrs. J. Brown and Maurice F. Fitzgerald on 
‘* Experiments on Rotating Discs ;” Mr. W. E. Lilly on ‘Strength 
of Solid Round-ended Columns ;” Mr. F. Douglas Fox, ‘ Railless 
Traction ;"” and Mr. W. Rosenhain, ‘“‘ On the Study of Breakages.” 

THE CANADIAN NATIONAL TRANSCONTINENTAL RAILWAY. — 
The Canadian Government has undertaken to build the Moncton 
to Winnipeg section of this railway, a distance of 1800 miles, and 
to guarantee the bonds of the Grand Trunk Pacific, which is con- 
structing the line from Winnipeg to the Pacific, to the extent of 
58,048,000 dols. The leader of the Opposition is reported to have 
said that the railway as a whole would cost Canada over 
250,000.000 dols., but the Finance Minister and the Minister of 
Railways and Canals consider that the Government runs no risk in 
guaranteeing the bonds of the Grand Trank Pacific, and therefore 
no cost except 11,394,300 dols. interest charges, can be charged 
to the Dominion for that part of the line from Winnipeg to the 
Pacific. Regarding the 1803 miles from Winnipeg to the Atlantic, 
the cost will be 114,393,765 dols. Allowing five years for construc- 
tion, during which time interest must be paid on the money, the 
interest would amount to 10,009,354 dols., making a total of 
124,403,119 dols. for this branch of the Transcontinental, and, 
under the Government’s agreement with the Grand Trunk Pacific, 
the amount on which the latter will have to pay interest at 3 per 
cent. after seven years. ‘Therefore the Government will have to 
pay out only the interest on 124,403,119 dols. for the first seven 
years after the line is built. amounting to 26,124,676 dols. This, 
they argue, gives Canada 1803 miles of highest-class railway, abso- 
lutely their own, on which every cent of its cost can be realised. In 
the meantime the work is being vigorously prosecuted by both the 
Grand Trunk Pacific Company at the western end and the Govern- 
ment at the eastern At the present moment tenders are invited 
for the construction of 672 miles of new sections in Ontario and 
Quebec, and bids are now being considered for about 800,000 dols. 
of steel bridge superstructures. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. 


THE TRAINING OF FOUNDERS, 


Sir,—I should like to make some reply, having been unable to 
do so earlier, to Mr. Penny’s comments in your issue of the 7th 
inst. on my criticisms of the ideas expressed in his original letter 
to you of June 5th on this subject. 

In saying that Mr. Penny’s ‘ideal training” of moulders and 
founders—between which [ am personally not well able to dis- 
tinguish—had always been carried out, | meant, of course, as 
regards the practical side of the question, and I do not myself, as 
I have already clearly stated, recognise any other aspect of a sub- 
ject and a trade which is a practical one and nothing else. 

What does Mr. Penny mean—will he kindly tell us—by ‘‘ the 
great underlying principles (theory) of founding, the very base and 
bedrock on which the practical superstructure is reared !” 

I can only interpret the ‘‘ bedrock” as a somewhat high-flown 
synonym for the foundry floor ; the ‘‘ very base ” as the bottom or 
sides of the box or ‘‘ flask” in which the mould is made ; and the 
‘* great underlying principles” as the commonplace, practical rule- 
of-thumb truisms that the sand or loam must be properly mixed 
and constituted, just sufficiently moist to hold together and to keep 
its shape and strength without being scoured by the flow of the 
molten metal, without unduly chilling the casting, and without 
blowing up the mould, workman, and the entire foundry—that 
the mould and cores shall be adequately vented for the ready and 
complete escape of the imprisoned air and of the gases generated ; 
that the mould shall be, if necessary, stiffened by core irons, which 
reauire to ‘be ‘‘clayed” so that they may hold properly in the 
sand or loam ; that the several parts of the box shall be properly 
put together with the conventional—and very necessary—‘ sun- 
wise twist,” securely fastened by the usual wedges in the pins, and 
the upper surface well weighted down to counteract the lifting 
effect of the molten metal ; and finally, as I said in my previous 
letter, that the metal shall be of a quality suitable for the casting 
and sufficiently hot to be sufficiently fluid promptly and entirely to 
fill the mould and produce a casting of sharp and exact outline and 
sound, clean, smooth surface. 

How or why these few simple matters of practice can or should 
be taught in the technical schools | cannot imagine ; nor why 
such simple rules-of-thumb, which are the A B C and whole alpha- 
bet of the craft should be dignitied by the designation of ‘‘ great 
underlying or profound principles.” It sounds like Herbert 
Spencer or Kant. Nor do | see why in emphasising these ‘ prin- 
ciples” as being essentially practical rules and rules of practice, | 
should be held to ‘‘ advocate derogatory principles,” or in what 
possible way any practical rules and their due observance can be 
derogatory. 

Let me answer Mr. Penny’s letter a little more fully and frankly. 
He makes the mistake, if he will allow me to say so, and as his 
own words fully indicate, of exalting into a profession that which 
isatrade. It is avery common mistake now-a-days, and I think 
a somewhat .contemptible, though unfortunately a_ perfectly 
logical sequence and development of free education and ‘‘demo- 
cratic ” educational ideas, 

‘* Education,” ‘‘theory,” and ‘‘ knowledge” obtained for 
nothing, not even ‘‘ for the asking,” but by mere demand, without 
any personal expenditure and without any greater personal effort 
than the registration of a parliamentary or a municipal vote in 
favour of the highest bidder, has the demoralising and peculiar 
effect of producing in those who ‘ benefit” by it, the disease of 
‘*swollen head.” This phenomenon has of late years become 
increasingly evident and prevalent, not only in the democracy of 
this country, but equally so amongst certain so-called‘ uncivil- 
ised” races, such as the natives of India and the negroes of 
America. 

As aresult of getting everything for nothing your Board and 
technical schvolboy has become a ‘‘ gentleman,” ‘‘ esquire,” and 
“sir ;” and his occupation has become a profession, and himself 
not a ‘‘workman,” or —so-called—‘‘ working man,” but a 
** professional man.” 

His ideas rise above ‘‘ manual work” and ‘‘a trade,” and he 
aspires to membership of ‘‘a learned profession.” He is 
completely spoilt, in fact. Now, it is just here that Mr. Penny 
seems to me to be making the fatal and disastrous mistake of 
encouraging this abject folly and snobbishness in the working 
classes—as they are called, but with much less .justification than 
the brain-working professional and commerce al classes — by 
exalting the practical manual trade of moulding and metal found- 
ing into the dignity of a learned profession. He speaks of the 
trade and the craft of metal founding as a ‘‘ profession” and a 
‘*kingdom.” It is not a profession, learned or otherwise, in any 
sense, and it never will be; and it isa very dirty ‘‘ kingdom,” 
surely! Neither the Board School, the technical school, the 
furnaces, nor the laboratory, will teach the boy to be a practical 
and an efficient moulder; the shop and a proper apprenticeship 
alone can do that. 

The apprentice and the journeyman moulder may “‘ study ” and 
‘**theorise”” and ‘‘ wrestle with knowledge,” till they are blue in 
the face; but, if they are any good at all, the shop and their 
practical work will, fortunately, undo it all, and in spite of their 
“learning” and ‘‘ knowledge,” good castings will be produced, 
and a minimum of ‘‘ wasters.” Otherwise they will be wasters 
themselves. 

As to Americans, whose engineering virtues Mr. Penny refers to, 
they know too much, or think they do; and I have not yet heard 
that American foundries turn out better castings or better 
material, in any class of work, than British foundries ; rather the 
contrary, in fact; and Mr. Penny’s allusion to these supremely 
clever people—as we all know them to be—is rather unfortunate. 
How on earth can a man ‘‘ with a fuller knowledge of things 
pertaining to his craft—of metal founding "whatever Mr. Penny 
may exactly mean by this, though presumably it means the 
metallurgy and chemistry which he mentions—‘‘ yield the fuller 
and more economic results /” 

Trades unionism would speedily thwart that, even if it were not 
utterly and ridiculously improbable, and the piece-work system, 
which is usually calculated to give the maximum and cheapest 
possible yield, does not always work satisfactorily in foundry 
work, 

With all deference to Mr. Penny, I never heard of, or have 
ever personally come across, any ‘‘ problems which were formerly 
insurmountable” in foundry practice, or, indeed, any ‘‘ problems” 
at all except how to ‘‘ part” an intricate pattern or how to geta 
large and awkward pattern moulded on the foundry floor in a 
limited space, or how to run an exceptionally large casting with a 
restricted and inadequate cupola supply. And in cases such as 
these no ‘‘ theory ” ever comes to one’s relief ; it is all hard, prac- 
tical, common-sense work, with no ‘ profoundly theoretical side” 
or solution to it that I can see. 

The ‘‘higher and more satisfactory results” that Mr. Penny 
exhorts his young founders to obtain by the aid of evening classes, 
technical institutions, and the general liberality of employers—not 
the money of the learners, of course —read more like a reference to 
prize poems or prose essays, or some other type of mental gym- 
nastics, than to prosaic metal castings. Why idealise on such 
material subjects ’ and why canonise a trade? and why suggest a 
more extensive apotheosis of ‘‘ labour” and trade union inefficiency 
than triumphant democracy, with an excessive voting power, has 
already produced? We have, unfortunately, committed the folly 
of instituting degrees in engineering at the universities of Oxford 
and Cambridge, as if engineering—in the real and only sense of 
the term—were, in fact, learnable at an academic university 
instead of in the outside world of practice. And every engineer 





knows the practical value of these precious degrees and the prac. 
tical experience and efficiency of their possessors. We shal] “a 
having degrees in brick-laying and dustmanship next, | suppose 
if the ideas, ideals, and aspirations of Mr. Penny and his disciples 
are to be realised and their amour propre gratified. That, at any 
rate, would be the logical conclusion of converting manua! trades 
into professions. Engineering is, of course, a learned profession 
a fact which is not sufficiently admitted, and, | fear, by the 
majority of people, not even recognised. 3 

Surely Mr. Penny must know that a profession is essentially g 
matter of mental exercise, rige or entirely, as distinct from 
manual exercise, however skilful, which is quite practicable anq 
successful, with only a minimum of mental exercise or intelligence 
and which constitutes and properly defines a trade or handicraft, 
Metal founding is, in its various branches, both a trade and pe 
art, and also a craft ; but, like most other crafts—all I know of 
anyhow—it is entirely practical, with precious little theory in jt? 
if any, and primarily dependent on purely manual skill, : 

It never will be otherwise, and Mr. Penny and his aspiring young 
moulders must make the best of it, remembering that though it js 
not a profession, it is an honest calling and an entirely honourable 
pursuit—one of great usefulness to mankind ; one calling for 
intelligence, certainly, and other excellent qualities in those who 
practise it; and, we may add, one which receives ample rem inera. 
tion, often much in excess of its economic value, and relatively and 
often actually of such remuneration as mere professional services 
can command—so inverted has the natural course of affairs become 
since the advent of ‘‘ triumphant democracy.” 

If I might presume to do so, | would suggest to the moulder 
and metal founder, apprentice and journeyman both, that there 
need be, and should be, no shame in following this most interest. 
ing and useful calling in its present status of a simple trade and 
handicraft, and also that, pace Mr. Penny, such manual work and 
manual skill are quite as admirable in their place and degree as 
those mental pursuits which they are urged to take up as sipple- 
mentary to these—through the general liberality of their 
employers—but which they are not likely to find of any practical 
assistance in their work. 

‘*Let them labour, working with their hands the things that are 
good,” as a certain wise man once said. 

London, August 20th. F. A. L. 


CYLINDER CONDENSATION. 


Sir,—Absence from home has delayed my reply to Mr. Royds 
letter of August 7th. I would say that I do not deny that some 
valves and some pistons do leak, but | do object to so very much 
being argued from the tests of a little port-blocked slide-valve 
engine. My statements, says Mr. Royds, are dogmatic. Not at 
all ; they are made, not on dogma, but on experience. I do not 
understand that dogma is based on experience. 1 do not accept 
the quotations he gives as evidence. | refuse all credence to the 
calculation of heat flow or temperature range, but I do carefully 
note the words in the last paragraph quoted _ to wit, ‘‘it appears ” 
and ‘‘it seems impossible.” Does Mr. Royds base his belief on 
such apparitions and appearances of the impossible! There is, | 
believe, no evidence as to what the skin temperature of a cylinder 
really is. Certain thermometers have been placed in holes bored 
near to the inner skin. Of what value are such readings! What 
about the thermometer itself ¢ 

Condensation is a skin effect, and it is at least rational to su 
pose or to assume that there is a cohesive action which may cause 
so critical a fluid as steam to condense to superheated water, ana 
we do know that water can exist and be superheated. We know 
also that a pressure gauge on a surface condenser shows that the 
greater part of the steam which enters a condenser is permanently 
destroyed. Yet the condenser shows a mean rate of work of only, 
say, 101b. per square foot per hour. This mean rate is the rate of 
conduction of heat through the metal, and must be many times 
le-s than the surface effect. A very little consideration of this 
will show how useless it is to argue cylinder effects from mean sur 
face condenser effects. Mr. Royds and those who seem to me to 
exaggerate the leakage effects appear, first, to be unable to believe 
in the rapidity of heat exchanges, and, next, to be basing their 
arguments on a quite e.traordinary engine. Because they con 
cluded there was leakage in this one engine, they generalise an 
excessive leakage for all engines. 

Instead of supporting his statements, Mr. Royds proceeds to ask 
questions, yet’ he does not explain why there is so much more 
steam at the end of the expansion than at cut-off. McNaught 
endeavoured to explain this by leakage inwards. Mr. Royds 
explains the missing quantity as due to leakage outwards, Thus, 
the two leakage schools demand leakage both ways. We may all 
grant that slide valves do some of them leak. Some brief tests 
showed me over thirty years ago that, unless too copiously lubri- 
cated, a slide valve, / ¢., the valve of the particular engine | was 
testing, was sliding to and fro on something which exerted a 
pressure between the valve and its seat. Copious lubrication 
caused the valve to stick and made the gab end jamp off its pin. 
But this does not prove leakage ; nor is the leakage helped by the 
missing quantity in drop-valve engines. 

I will not ask any support from the effects of superheating, 
because I am aware that the increased dimensions of the mole 
cules will be called in to explain why they cannot now travel 
through the leakage spaces. 

“©S. W.” does not believe in leakage, nor does he believe in 
cylinder condensation to the full extent. He is inclined to seek 
some unsuspected cause. Cohesion was suggested by me as a 
possibly sufficient cause. The idea was, at least, based on known 
laboratory effects. Wherein does it become dogma?’ and why 
does.Mr. Royds ask me for proof when I originally suggested that 
the idea required proof ? 

August 25th. W. HH. Booru. 


Sir,—I have read Mr. Royds’ last letter with pleasure. At last 
the issues are clear. 

Mr. Royds holds that the greater part of the missing quantity 
is accounted for by leakage, that the remainder of the missing 
quantity is due to condensation, and that the amount condensed 
admits of being calculated with much accuracy by a formula devised 
by Messrs. Callendar and Nicolson, as the result of experiments 
on the transmission of heat through the metal of a cylinder which 
they have made. ‘ 

My reply is that the facts are opposed to the theory of excessive 
leakage, and that Messrs. Callendar and Nicolson’s experiments do 
not apply. They do not fit the case. 

In the first place, they have not measured the changes in the 
temperature of the surface of the metal in the cylinder, nor can 
they measure it because of the lag of the thermometer. I have 
already suggested that it may perhaps be measured by a thermo- 
pile, but, so far, no one bas succeeded in recording the fluctuations 
of the temperature, which may perhaps be done by photography. 

1 use the word ‘‘surface” advisedly, because what we have to 
consider is what takes place between the surface of the metal and 
the steam. Mr. Royds considers what takes place between the 
body of the meta! and the steam—and this is the crucial point. 
Any difference of temperature between the surface of the metal 
and the steam will result in condensation or re-evaporation. One 
degree will do as well as 100. Steam is so utterly unstable that it 
condenses like a flash. I once made a sheet zinc vessel 5ft. long, 
lft. wide, and lin. deep. This was set on edge, and in the top 
was a hole lin. in diameter. Into this vessel at one end I turned 
steam at atmospheric pressure until it came out through the lin. 
hole at the other end. I then sprayed water with a large garden 
syringe on the outside of the zine box, which instantly collapsed 
with a slight report. The destruction of the steam inside was so 
prompt that the air could not get in fast enough to prevent the 
formation of a partial vacuum. 
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if Mr. Royds can satisfy me that he has measured and recorded 
face temperatures in the inside of a steam engine cylinder, 
do much to convert me to his way of thinking. But he will 
ive to explain why it is that drop or double-beat valves, 
obviously steam-tight when standing, should leak when at work, 
Mr. Kebeck’s letter contains much to think about. I fancy his 
ews and mine are not in several respects very different. Se + 


the sw; 
he will 
still he 


e f 
August 25th. v- 


<i, | am rather surprised that no one has answered my definite 
statement that Régnault never measured the total heat in high- 
pressure steam, Possibly some of our scientific men may not have 
read his actual paper, so as to satisfy themselves that his state- 
ments, which form the bedrock basis of our accepted beliefs, are 

e 
~ anyone wishes to read Régnault, an English translation can 
be found in the Patent-office Library. ve 2 

‘The experiments to which I referred as substantiating Régnault 
were those of Willans. What Willans measured was not the heat 
in the steam when it was inside the boiler, but the heat that the 
steam contained after it had been wire-drawn by means of a cock. 
In other words, the steam was superheated steam at atmospheric 
pressure, the amount of superheat depending upon the boiler 
temperature, and this altered with the pressure. 

In justice to Willans, it must be pointed out that he started by 
accepting Régnault; and, if Régnault’s statements are true, it 
makes no difference whether the steam is wire-drawn or not. 
Willans, therefore, was absolutely justified in wire-drawing his 
steam. 

in my own experiments I should have wire-drawn the steam, as 
it simplifies the apparatus, 

From Régnault’s figures it was apparent it would make no differ- 
ence, but, being suspicious of Réynault thanks to the conclusions 
arrived at from an actual engine, as mentioned in a previous 
letter, | decided to make no alteration. At this time I did not 
know that Régnault had wire-drawn his steam. 

If this view is accepted, Willans’ engine received wet steam, and 
his belief that there was always water in the engine can be proved 
to be true. 

My firm conviction is that there is a terrible game of cross- 
purp ses being played between practice and science. 

This cannot be better illustrated than by the diseussion between 
your correspondents ‘*S. W.,” Mr. Booth, and Mr. Royds. 
“s. W.” and Mr. Booth make certain statements, which Mr. 
Royds contradicts, and quite justifiably if Régnault, Rankine, aud 
Clausius are right. On the other hand, it can be shown that there 
is a great deal of truth in what ‘‘S. W.” and Mr. Booth say if 
Carnot and Southern are accepted. 

As regards Professor Perry's twenty-fourth chapter, I feel sure 
Professor Perry will be the first to admit that his superb and 
masterly way of handling the subject depends for its truth upon 
Régnault and the line of thought developed by Rankine and 
Clausius. 

| should also like to say that Professor Marks’ - conclusions 
depend for their reliability on Régnault, Rankine, and Clausius. 
Quite opposite conclusions can be arrived. at if Carnot and 
Southern are accepted. FRANK B, AsPiNnALL. 

Blackheath, August 10th. 


THE NEW PATENTS ACTS, 

Sik, Patent law reformers may notice with something akin to 
amusement the correspondence which has been going on for some 
time in the Press in reference to the authorship of the above 
named Act and the various initiatory claims of Sir Joseph Law 
rence and others. 

Surely, however, nothing can detract from the honour which 
Mr. Lloyd George has rightly secured to himself in having so 
furcibly and successfully carried through the said Act in the 
interests of progress and invention. 

Unquestionably the present Act (now law) a great reform 
over the main 1883 (or old) Act, has caused a fluttering of dove- 
cots in foreign countries, and brings Great Britain somewhat more 
into line with the United States and Germany, so far as her 
patent system goes and the vital provisions of examination and 
novelty are concerned ; and the new Act removes to a considerable 
extent the fairly justifiable charge made against our older Act, 
namely, that it was more of a farce than anything else, and prac- 
tically the laughing stock of the rest of the civilised world. It is 
earnestly to be hoped, however, that the present improvement is 
only the beginning of further and even greater improvements, 
and that before long the British patent system will at least he 
abreast, if not even ahead, of the more perfect system of the 
United States, which has tended so much in the past to the 
advancement of that country in the paths of progress and 
invention. 

As for Germany, her patent system, although superior to the 
British system so far as prior examination and the test for 
novelty and practicability are concerned, is far from being 
perfect, is full of red tape, and is not quite the system to serve as 
a copy for a free country like our own. 

We often hear of the ‘‘ protection” which an inventor is sup- 
posed to obtain from the Government under a patent; but, in 
reality, under the British system at ‘any rate, the word “‘ protec- 
tion” is absolutely a misnomer, there being no real protection 
Whatever afforded. The granting of a British patent simply 
amounts to a contract being entered into between the Government 
and an inventor by which the inventor undertakes to disclose his 
invention to the most minute detail and to publish it, when, by the 
inventor agreeing to pay the Government about £100 during the 
term of the patent, the Government graciously allows the inventor 
the sole use and sale of his own invention or the creation of his 
own brain for a period of fourteen years, provided always he 
defends himself against attack by infringement, and, in such a 
case, absolutely proves the novelty and validity of his invention—all 
at his own expense. At the end of the fourteen years’ ‘time 
limit,” or, should the annual tax be omitted to be paid in any 
one year during that time, or, should the patent lapse through 
any cause whatsoever during the said fourteen years, the invention 
becomes, ipso facto, public or common property. 

Not much “protection” surely, and a pretty one-sided 
monopoly—save the word! The governmental charge in the 
United States is only £7 for a term of seventeen years, or about 
one-fourteenth or one-fifteenth the British charge for a term of 
fourteen years, while there are no annual payments in the United 
States, As for the new Act being in any sense a step towards 
the tariff reform sense of *‘ protection,” that, of course, is sheer 
nonseuse, the new Act merely providing that when a British 
patent is granted it should be a reality and not a mere sham, in 
so far that it should be worked within a certain time in Great 
Britain as a British patent, and not remain unworked and as a 
foreign appendage and as a drag to the injury of further inven- 
tion in this country—this is surely only common sense. 

One of the greatest evils, however, of our patent system still 
remains, and that is the almost impossible, or, if possible, 
ruinous, feat of any inventor of moderate means being able ulti- 
mately to defend, sustain, or uphold his patent against infringe- 
ment, say, by a millionaire or a wealthy corporation, with the 
goal of the House of Lords and the higher legal charges in 
view, which tends more than anything else towards the dis- 
couragement of invention within the United Kingdom. Why, it 
1s notorious that in Great Britain alone, amongst the three great 
nations of the world, it is possible either to bolster up or uphold a 
really invalid patent, or to infringe a valid patent, and ultimately 
ruin the patentee or inventor, and rob him of his invention, by 
the mere expenditure of money and the costly ingenuity of 
ee ees counsel, as case after case could be quoted in proof 

ereof, 


In Germany, again, some form of protection is afforded inven- 
tion and inventors by the Government undertaking and upholding 
and prosecuting for infringement of all patents that have been 
proved to be valid ; and, secondly, by what is called the “ five- 
year time limit,” which means that if a patent has not been 
challenged during the first five years of its existence it cannot 
again be questioned during the remaining ten years of its life in 
Germany, which practically prevents the British evil complained of 
and leads to the encouragement of invention. The latter “‘five- 
year time limit” provision is, however, a rather clumsy method, 
and very often acts most unjustly towards prior bond fide 
inventors, and thus at times defeats the very purpose intended, 
and it certainly is not in the interests of the general public. 

Invention being, above all things, the life and soul of any 
nation of progress, it surely behoves the Government, and all of 
us, to try to foster and encourage, rather than discourage, inven- 
tion, by every legitimate and just means available at the present 
time of day. 

JAMES KEITH, 


London, N.W. Assoc. M. Inst. C.E, M. Inst. Mech. E. 





BRITISH ENTERPRISE. 


Sir,— Your correspondent ‘‘ R.” seems to me to have missed the 
essence of a very important question. It is to be hoped that what 
you have said may be followed by a useful discussion. ‘‘R.” 
attributes the refusal of home firms to do what Germans readily 
undertake, to “justifiable business caution.” Here we have the 
crucial point. What is ‘‘ justifiable business caution!” Or, put 
in another way, when does caution cease to be justifiable ? 

I myself have had a large experience, extending over many 
years, of manufacturing life, and I have only to rake up memories 
of the past to see how caution may wreck lives, while audacity 
makes them. I have in my mind two members of a firm, one 
older than the other—neither very old. They worked together 
and prospered in a small way. Suddenly an opportunity came. It 
was necessary to launch out into some expense. The older man 
refused. Partnership was dissolved. The older man retained the 
business ; the younger man went ahead. He has for many years 
been a very wealthy man. His former partner was for a long time 
supported by him. There are numbers of firms now pursuing a 
steady jog-trot existence who, simply for lack of courage, have 
failed to achieve anything of note. 

Why do we see one man rise to the top of the tree over a score 
of his fellows, with the same opportunities to begin with? Simply 
because he is enterprising and the others are not. 

Now what is true of individuals is true of nations. Nations are 
simply aggregates of individua's. Some nations have energy and 
enterprise and others have not. Is it not certain that the West 
has achieved more than the Kast because it is more enterprising, 
more energetic ! 

‘* R.” seems to be annoyed because he is told this. But, because 
he shuts his eyes, must everyone else be blind? You, Sir, have 
already called attention to the effect of the Patent Act. Only last 
week we were told in the columns of the daily Press that yet 
another foreign firm has taken land in Flintshire, and is going to 
put up works which will employ 1000 hands. It has been hinted 
that another firm is coming to make milling machinery, and under- 
sell] the English maker. Will ‘‘R.” tell your readers what he 
thinks of the business caution which prevents Englishmen from 
doing what the German is doing here in our own country / 

My own experience is that ‘‘ business caution” is very often 
another name for business indolence. It is matter of common 
knowledge that the moment an engineering business is converted 
into a limited company the profits decline. ‘‘R.” seems to write 
with some knowledge and experience. Perhaps he himself is a 
shareholder in a limited company. Is it unfair to ask him if the 
profits are as great as they were before it was limited’ That 
England is full of competent, capable, courageous, and enterpris- 
ing men I do not doubt—no one does, | think—but I do very much 
doubt that it is full of competent, courageous, enterprising boards 
of directors. 

Tne commercial situation changes every year—almost every 
month—and the working of the new patent law is driving home 
important new lessons by which we shall do well to profit. 

London, August 24th. M. I. M. 





TANK ENGINES ON CURVES. 

Sir, -Nothing could be gained by hunting up examples of 
engines running with blind tires in England on main lines, because 
they have nothing whatever to do with the matter in hand. 
‘*Tank Engine” has already given examples of engines in India 
and South Africa. I may cite the Ca edonian Railway. but that is 
not an English line. 

In the present case we are not dealing with main line engines at 
all, and I now ask ‘‘ Arcanum,” since he knows so much about loco- 
motives, to say why a six-coupled engine must not have its middle 
wheels blind, and why the gauge should not be as much as 
4ft. 10in. on a sharp curve? So far we have nothing but a posi- 
tive assertion without a trace of a reason. 

Your correspondent ‘‘ Tank Engine’s” diagram is, as is usual 
with diagrams of this kind, misleading. The rails are, of course, 

















hidden by the semi-diameter of the wheels below them. The diagram 
makes them appear on the same plane, and so the case is made 
ever so much worse. The true way is to show the place of contact 
only of the wheel as in the sketch which I append, the curve being 
much exaggerated for the sake of clearness. Here A A are the side 
frame, B B B the axles, and C C C the point of contact with the 
rail. 

The actual length of what I have termed the point of ccntact 
depends on the depth of the flange and the diameter of the 
wheel, and may be taken at about 2in. A diagram such as that 
on page 201 makes it appear to be equal to the diameter of 
the driving wheel. 

August 24th. J. 





Str,—I thank ‘‘ Arcanum ” and ‘‘ Tank Engine” for their letters 
—page 201—-but they have not yet given me the information I 
require. 

Uur firm has bought a tank engine, with a wheel base of 
10ft. Gin. I find it won’t go round a curve, which has a chord of 
33ft. and an offset of 15in. How much must I slew the curve so 
that the engine can get round? ‘I'hat is the point I want to 
know. 


August 24th, Loco. 


WALSCHAERTS VALVE GEAR, 

Srr,—I shall be much indebted to you if you will help me as to 
the correct method of ascertaining the amplitude of motion of the 
die in the reversing link of an engine fitted with Walschaerts valve 
motion when in full gear. 

Woolf, in his book on ‘‘ Modern Locomotive Practice,” gives a 





refers to the travel of the valve, L the outside lap, and @ the lead, 








and states that “this may be seen at once by constructing a 
Zeuner valve diagram of the desired motion of the valve in full 
gear.” : ; 

This formula I can only partially prove, and will be glad if some 
of your readers can assist me completely to understand it. 

August 22nd. VALVE GEAR. 





THE IRON AND STEEL INSTITUTE. 





IN accordance with previous announcements, the autumn meet- 
ing of the Iron and Steel Institute will be held at Middlesbrough 
on Monday, Tuesday, Wednesday, Thursday and Friday, the 
28th, 29th and 30th September, Ist and 2nd October, 1908. The 
following papers have been offered for reading :—(1) ‘‘On the 
Scientific Control of Fuel Supply,” by Professor H. E. Armstrong ; 
(2) ‘*On.Metallurgy at the Franco-British Exhibition,” by H. 
Bauerman, hon. member ; (3) ‘‘On Gas Producer Practice,” by 
Professor W. A. Bone and Dr. R. V. Wheeler ; (4) ‘‘ On the Con- 
stitution of Carbon Steels,” by Professor E. D. Campbell (Ann 
Arbor, Michigan, U.S.A.) ; (5) ‘‘On the Freezing Point of Iron,” 
by Professor H. C. H. Carpenter; (6) ‘‘On the Production of 
Finished Iron Sheets and Tubes in One Operation,” by 8S. 0. 
Cowper-Coles ; (7) ‘‘ On the Chemical Control of the Basic Open- 
hearth Process,” by Alfred Harrison and Dr. R. V. Wheeler ; (8) 
“©On the Mechanical Cleaning of Iron Ores,” by T. C. Hutchinson ; 
(9) ‘*On Messrs. Bell Brothers’ Blast Furnaces, from 1844 to 1908,” 
by Greville Jones; (10) ‘‘On the Influence of Silicon on the 
Physical and Chemical Properties of Pig Iron,” by M. A. Jouve 
(Paris) ; (11) ‘‘On Some Results of Experience with Electrically- 
driven Rolling Mills,” by C. Koettgen and C. A. Ablett ; (12) “On 
Electric Power Supply,” by Charles H. Merz; (13) ‘“‘On the 
Future Development of the Metal Mixer,” by A. E. Pratt; (14) 
‘‘On a Test for Ascertaining the Relative Wearing Properties of 
Steel Rails,” by E. H. Saniter ; (15) ‘‘ On a Workshop Microscope,” 
hy J. FE. Stead ; (16) ‘‘On Analysis and Synthesis in the Foundry,” 
by J. E. Stead and T. Westgarth. 

The following is an outline programme of the meeting :—On 
Monday, 28th September, the Secretaries’ office will be open 
in the Victoria Hall, Linthorpe-road, Middlesbrough, close to the 
Grand Opera House, from 3 p.m. to 6 p.m., for the registration of 
addresses, issue of badges of membership, programmes, invitation 
cards, &c. Members’ correspondence may be addressed to the 
Iron and Steel Institute, at the Victoria Hall, Middlesbrough, or 
preferably to their various hotels. 

On the Tuesday there will be a reception of the President, 
Council and members, in the Victoria Hall, at ll am., by the 
Mayor of Middlesbrough, the chairman and members of the 
Reception Committee, after which there will be reading and dis- 
cussion of papers, followed by a consideration of proposed new 
by-laws for the Institute. In the afternoon there will be visits to 
the works of (1) Bolekow, Vaughan and Co., Limited ; (2) Dorman, 
Long and Co., Limited, Britannia Works; (3) the Linthorpe- 
Dinsdale Smelting Company, Limited ; or (4) Gjers, Mills and Co., 
Limited. There will also be a ladies’ excursion by special train to 
Guisborough Priory and Saltburn, where afternoon tea will be 
served. 

On the Wednesday the morning will be devoted to the reading 
and discussion of papers at the Victoria Hall. In the afternoon 
members will visit, by invitation of Smith’s Dock Company, 
Limited, the site of that company’s new graving dock works on 
the river Tees. The ceremony of opening the new dock gates 
will be performed by Lady Bell. The Tees Conservancy Commis- 
sioners’ steamers will convey the visitors to and from the landing- 
stage of the graving docks. . There will also be visits tothe works 
of (1) the Cargo Fleet Iron Company, Limited ; (2) Bell Brothers, 
Limited, and Dorman, Long and Co., Limited, Clarence Steel 
Works ; (3) the North Eastern Steel Company, Limited ; or (4) 
the Skinningrove Iron Company, Limited. 

On the Thursday the merning will be devoted to the reading 
and discussion of papers at the Victoria Hall, and in the afternoon 
members, and ladies accompanying them, will proceed to Rountoa 
Grange, where a garden party will be given by Sir Hugh Bell, 
Bart., and Lady Bell. There will also be visits to the works of (1) 
Sir B. Samuelson and Co., Limited ; (2) William Whitwell and 
Co., Limited ; (3) Richardsons, Westgarth and Co, Limited ; or 
(4) the Darlington Forge Company, Limited. 

Friday, 2nd October, which is the concluding day of the meet- 
ing, will be devoted to an inspection of the river Tees, by in- 
vitation of the Tees Conservancy Commissioners. There will also 
be inspections of the various electric power stations erected by 
the Cleveland and Durham Electric Power, Limited, and by the 
Newcastle-upon-Tyne Electric Supply Company, Limited, and of 
the Tees dockyard of R. Craggs and Sons, Limited, the Cleveland 
dockyard of Sir Rayliton Dixon and Co., Limited, and the works 
of Blair and Co., Limited, marine engineers. 








NAVAL ENGINEER APPOINTMENTS. 





THE following appointments have been made by the Ad- 
miralty :— 

Engineer Commanders.—S. Aston has been placed on the retired 
list, at his own request ; E. W. Cudlip, to the Europa, additional, 
for the Andromeda, oa commissioning; J. Mountideld, to the 
Tamar, additional, as first assistant to the chief engineer, Hong- 
kong ; J. M. Simpson, to the Pembroke, additional, to be detailed 
for the Formidable; L. Backler, to the Venus, R. W. Toman, to 
the Argonaut, W. G. Burnett, to the Duncan, G. T. J. Ludlow, to 
the Bulwark. M. Sennett, to the Majestic, all on recommissioning ; 
W. C. 8. P. Bartwell, to the Proserpine, on recommissioning ; F. 
Hore, to the Albemarle, and H. P. Vining, to the Victorious, on 
recommissioning ; A. W. Littlewood, to the Hermes, additional, 
and on recommissioning ; G. P. Webster, to the Victory, addi- 
tional, for the Berwick, detailed; C. B. Lecky, to the Vivid, 
additional, for the Hogue, detailed. 

Engineer Lieutenants.—A. J. Butler, to the Scylla; G. N. 
Leslie, to the Pembroke, for the Maori, and to assist on the staff 
of Admiral Superintendent of Contract Built Ships ; E. V. Waud, 
to the Blake, additional, for the Seal; S. C. Whyham, to the 
Shannon, additional, for service with Engineer Captain; F. W. 
Sparrow, to the Venus; H. B. O’Dogherty, J. E. MacLaren, and 
A. H. Parry, to the Duncan ; E. G. Smith, H. C. N. Sims, and G. 
Robins, to the Bulwark; J. M. Walker and R. G. Hines, to the 
Majestic, all on recommissioning ; W. P. Legate, to the Pembroke, 
additional, to be detailed for the Formidable; A. R. Rice, to the 
Jupiter ; G. H. Hirtzei, to the Illustrious ; F. H. Lyon, to the 
Leander, additional, for the Osprey ; W. H. Pratt, to the Hebe ; 
H. F. Pocock, to the Sappho, and to the Proserpine, on recom- 
missioning ; C. L. J. Risch, to the Sappho, for voyage home ; 
W. F. Pepperell, to the Pembroke, additional, for instruction of 
engine-room ratings in torpedo-boats; S. P. Start, S. C. Church, 
and A. Knothe, to the Albemarle, on recommissioning ; P. Shrub- 
sole, A. G. Barker, and H. G. Moon, to the Victorious, on recom- 
m ssioning ; G. R. Byles and G. J. Matthews, to the Hermes, on 
recommissioning ; P. Pollard, to the Edgar, temporarily, for 
voyage ; 8S. G. Roch, to the Black Prince; P. D. Maltby, to the 
Eclipse, on recommissioning; J. W. Forbes, to the Victory, 
additional, for the Berwick, detailed ; and G. E. McEwen, to the 
Vivid, additional, for the Hogue. 

Engineer Sub-Lieutenant.—S. Jackson, to the Duncan, lent for 
training, on recommissioning; C. W. Snell, to the Hermes 
additional, and on recommissioning. 
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HORIZONTAL LOG BAND SAWING MACHINE. 


THE accompanying engravings illustrate the latest type 
of horizontal log band sawing machine made by J. Sagar 
and Co., Limited, of Canal Works, Halifax. It is designed 
to cut any kind of timber from the hardest to the softest 
with the minimum amount of waste and economy in 
driving power relatively to the work done. The saw pulleys 
are usually made 60in. in diameter by 54in. wide, and are 
suitable for saws up to 6in. in width. Thesaws used on this 
machine are usually about 16 or 17 gauge for hard wood, 
and 18 or 19 gauge for soft wood. No flexible cover on 
the saw pulleys is used, and saw runs directly on the 
metal rim with the teeth clear of the edge. The plan adopted 
for mounting the pulleys will be gathered from the 
engravings. They are carried on shafts which revolve in 
ball bearings, which enables free running to be obtained, 
notwithstanding the enormous pull on the saw which must 
be exerted to enable good work to be done. The normal 
speed of running is 7000ft. per minute. The pulley, which 
is not driven by the countershaft.can be adjusted to alter 
the tension of the saw. The crosshead which carries the 
saw pulleys is of box section, and is arranged to rise on 
heavy vertical standards to the exact required position by 
means of power-driven friction discs operating worm wheels 
and steel screws. The main pulleys are driven by a belt 
from countershafting, and from the latter another belt 
drives the mechanism which actuates the carriage and 
crosshead. The power required to run the machine 
varies from about 7 brake horse-power when running light 
to about 40 horse-power when on full load. 

The carriage is made of rolled steel of girder section, 
and is fitted with cross gantries which carry and hold logs 
of any size up to 48in. square or 53in. diameter. The logs 
are held in prsition by means of forged steel ‘* dogs ”’ 
operated by screws. These ‘‘dogs’’ can be set down to 
a 4in, board. The firm’s standard length of carriage is 
20ft., but it is obvious that much longer carriages can be 
made should the exigencies of the case require it. Motion 
is obtained by means of pinions gearing into machine-cut 
racks attached to either side of the carriage. The pinions 
are driven through friction cones, and any travel of the 
carriage from zero to 50ft. a minute can be obtained. The 
return speed is 120ft. per minute. The carriage runs on 
planed cast iron rails, and the rates of feed and return 
which we have just referred to above can be increased by 
altering the pulleys on the countershaft. The figures given, 
however, are those recommended by the makers. All the 
movements of the machine are controlled from one place, the 
control stand, which is fitted with four controlling levers and 
a hand wheel. These are for operating the mechanism for 
starting: up the machine, raising and lowering the saw 
pulley .crosshead, friction feed for the carriage, and 
also the return travel for the carriage. It is claimed 
that as there are no reciprocating parts in the machine, 
the foundations need not be so heavy as would otherwise 
be the case. Although this is of importance in the case 
of a permanent fixture, it is far more so in cases where 
it may be necessary to move the machine about, as in 
forest work. With regard to the capacity of the machine, 
it may be stated that the saw can be set to cut a piece 
22in. deep from the top edge of the log, or it may be 
raised to run 48in. above the surface of the table and 
cut a 5in. slab off a 53in. diameter log. 





HIGH-LIFT CENTRIFUGAL PUMPING PLANT. 


IT is generally recognised that pumps of the high-lift 
centrifugal type are eminently suitable for mining and similar 
duties. Their compactness and suitability for direct coupling 
to high-speed electric motors, their uniform delivery and 
smooth running, as well as their high efficiency and great 
flexibility of operation, are some of the points especially in 
their favour. Amongst the first of those to recognise the 
advantages possessed by plant of this kind was the Harton 
Coal Company, Limited, of South Shields, and in the several 
plants which they have recently erected, upon the advice of 
their consulting engineer, Mr. Maurice Georgi, 


is clearly 


illustrated the noteworthy advance which has been made 
during recent years in this branch of engineering. Two sets 
—one at the Harton pit and the other at the Whitburn pit— 
have been at work since April last, whilst a third set is now 
in course of construction for the Whitburn pit. The pumps 
are of the Sulzer four-stage type, and are driven by Brown, 
Boveri motors, rated at 650 horse-power, and running at the 
high speed of 2350 revolutions perminute, The set at Harton 
delivers normally 1000 gallons of water per minute against a 
head of 1345ft., and the brake horse-power required at this 
duty is 610. The set at Whitburn delivers normally 1000 
gallons per minute against a head of 1180ft., and the brake 
horse-power required at this duty is 540. It is of interest to 
note that while the guaranteed efficiency of these pumps was 
71 per cent., on being tested they exceeded that figure by 
13 per cent. These sets run at a higher speed, and they are, 
we believe, also larger than any other pumps of the kind 
working at collieries in Great Britain; whilst a further 
interesting feature of those at Whitburn is the exceptionally 
great suction lift of 25ft. under which they have to work, the 
length of the suction pipe being 140 yards. 


covered with gun-metal. As the water with which these 
pumps deal is of a bad quality, all the parts coming into 
direct contact with it are made of gun-metal. As will be 
seen from the illustration, the pumps are direct coupled to 
and mounted on the same bed-plate with the motors. The 
latter are of the three-phase induction type, with perma. 
nently short-circuited rotors, and they are directly connected 
to the 2700-volt supply obtained from the County of Durham 
Electrical Power Distribution Company’s 40-cycle system. 
The starting is carried out at reduced pressure by means of 
transformers of the oil-cooled type, and complete panels 
with three-phase oil switches, and the necessary instru- 
ments are provided in the motor rooms. 

The starting transformers are arranged to give two lower 
pressures for starting purposes, and a special feature is the 
use of non-inductive resistances across the contacts of the 
starting switches, whereby the stator circuit is not interrupted 
at the successive steps. The motors were constructed in 
accordance with Messrs. Brown, Boveri and Co.’s standard 
practice in respect of high-speed work, the casings, core- 
plates, and windings being arranged in such a manner that 














HIGH-LIFT CENTRIFUGAL MINE PUMP 


The accompanying illustration shows one of the plants 
complete, although it gives but an indifferent idea of the 
dimensions of the set. The suction nozzle is brought out 
horizontally at the side of the pump, whilst the discharge, | 
which is vertical, is on the top of the casing. It will be | 


| 


good ventilation is obtained. The cooling air is drawn 
into the machine along the shaft in passages provided for the 
purpose, after which it passes through ducts left in the iron 
core of both rotor and stator, and finally out by the ventila 
tion chimney on the top of the casing. Specially long 


noticed also that the pump casing is all in one piece, and | bearings, fitted with oil ring lubrication, are provided, and, 
thus is obviated the necessity for packing between the | like those of the pumps, they are also water-jacketed, and an 


several chambers. The end castings, one of which carries | 
the outer bearing, and the other the inner bearing aud 


| 


ample supply of water is kept circulating about them. The 
motors are coupled to the pumps by means of flexible coup- 


suction nozzle, are securely fitted and bolted to the main | lings, and are so arranged on the bed-plates that they can be 
casing. The bearings, as will be seen from the figure, are | drawn back longitudinally from the pumps until the half 


situated outside the water chambers on both sides. 


are provided with ring lubrication, which supplies the | when required be rotated independently of each other. 


bearing surfaces with an ample quantity of oil, and has 
the advantage of requiring practically no attention, and 
being at the same time very economical. Inside the pump | 
the pressure is so distributed that there is practically no axial 
thrust, while a pressure-reducing chamber is arranged 
between the pressure chamber of the pump and the stuffing- 
boxes on the delivery side. The water flowing from the 
reducing chamber serves at the same time to cool the 
bearings. The impellers and guide wheels, which surround 
them are of a special alloy of bronze, and the shaft, which is 
of the non-corrosive high grade nickel steel, is also entirely 


They | couplings clear one another, and thus the pump or motor can 


As 


will be gathered from the illustration, the design of the 
motor is such that its windings, &c., are protected against 
the dripping water, whilst the non-hygroscopic character of the 
insulator used helpsto render the windingsimpervious to damp. 
All three motors have each an efficiency of 91 per cent. at full 
loads—650 brake horse-power. It is stated that the motors 
and pumps have been eminently successful in all respects, 
and it is reasonable to anticipate that these plants at Harton 
and Whitburn—exceptional as they are in respect of size and 
speed—will prove the forerunners of equally large plants at 
other places in the near future. 
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LIFTING MAGNETS FOR STEEL WORKS. 


NuMBERS of large steel and ironworks in the United States 
are now using lifting magnets, suspended from travelling 
cranes, for the lifting and handling of pig iron, plates, joists, 
rails, scrap iron, and heavy castings. Such magnets are also 
used for lifting the weights used in breaking up the slag from 
Jadles. There is an appreciable saving of time by eliminating 
the hand work of adjusting the hoisting chains or slings, 
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Fig. 1—CUTLER-HAMMER LIFTING MAGNET 


while with such material as pig iron or scrap no handling or 
piling is required to make a load for achain hoist. The 
magnets can also handle objects when they are too hot to be 
touched by men. Various forms of magnets are required 
for various materials. With plates and other material 
affording opportunity for intimate magnetic contact the 
total flux is easily determined, and calculations as to the 
lifting capacity can be made with considerable accuracy. 
The principal care of the designer is to provide means for 
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Fig. 2-CONCAVE TYPE 


securely anchoring and properly insulating the magnetic 
coil. Magnets for handling pig iron, scrap, fish-plates, and 
small material offer greater difficulties, as the magnet must 
lift considerable quantities of material that is often 
encountered in irregular heaps, and varies in form and in 
magnetic permeability. This results in a reluctance of the 
magnetic circuit, and it is almost impossible to determine 
the total flux. For handling long plates, bars, rails, beams, 
pipe, &c., two magnets are frequently used, placed about 


-Inner Pole Piece 
--Outer Pole Piece 
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Auxiliary Fele Fiece 








Fig. 3—-MAGNET WITH AUXILIARY PIECE 


20ft. apart on a balance beam hung from the crane hook. 
The magnets made by the Cleveland Armature Works, 
Cleveland, Ohio, are of the ‘‘interpole’’ type, having three 
poles energised by two coils. They are made with the base— 
or contact surface—either flat or hollow. The former is for 
handling articles which afford a good contact, while the others 
are for pig iron, scrap, and small articles. With a diameter 
of 52in. the: weight is 4900 lb. for the hollow and 2500 Ib. 














Fig. 4-MAGNET WITH LOAD OF PIG IRON 
for the flat magnet. They will lift 12 tons in one piece, or 
500 Ib. to 1200 Ik. of small, loose material. They require a 
current of 27 ampéres at 220 volts, or about 6 kilowatts. The 
32in. magnets weigh 1000 1b., and require 23 kilowatts for 
operation. The twin-conductor cable is coiled upon a reel 
on the crane carriage. 

In Fig. 1 is shown a cross-section of the magnet of the 
Cutler-Hammer Electric Company, of Milwaukee. In this 
design heat radiation is provided for by the corrugated surface 





of the frame and by a central ventilating aperture. At A is 
the eye-bolt for the crane hook attachment; B is the venti- 
lating hole ; C is the body of the magnet. The electric cable 
D is attached to the terminal box E. At F is one of the coils, 
with its shield H. At G is the inner pole shoe, held in place 
by stud bolts J; and K is the outer—removable—pole shoe, 
fastened to the magnet body by bolts L. The body is a steel 
casting, and the coil is built up of alternate layers of copper 
and asbestos; it is insulated from the body by thick sheets 
of mica. The greatest wear comes upon the outer pole shoe. 
which can easily be removed and renewed. For pig iron anc 
tmall articles a concave face is best, as shown in Fig. 2. 

















Fig. 5—-MAGNET LIFTING A PILE OF PLATES 


For ingots, beams, &c., having long plane surfaces the inner 
pole cannot come in contact with the piece to be lifted, and 
for such work an auxiliary pole piece can be fitted, as in 
Fig. 3. 

The magnetic attraction of the inner pole has been made 
stronger than that of the outer pole. The effect of this is 
that in handling many separate pieces—like iron pigs—when 
the current is shut off the various pieces constituting the 
load are first released by the outer pole, and are drawn 
towaid the centre by the higher attraction of the inner pole. 
This enables the operator to deposit the load within an area 
| whose diameter is little more than double that of the 
) magnet. 

A 52in. magnet weighing about 2} tons has unloaded 
109,350 lb. of: pig iron from a steel railway wagon in about 
two hours. The average lift was 7851lb., and would have 
been higher if the wagon had been of wood. This was at the 
Youngstown Sheet and Tube Works, and required 139 trips of 
| the crane. It was all done by one man—the crane operator ; 
the current was on for 1 hour 15 minutes, and off for 




















Fig. 6-MAGNET LIFTING A DYNAMO 


50 minutes. The current requried was 30 ampéres at 220 
volts, corresponding to a power consumption of 6600 watts for 
1} hours, or a total power consumption of 8°25 kilowatt 
hours. At 14d. per kilowatt hour this is about 1s. for 
unloading over 50 tons of pigiron. At the Carnegie Steel 
Works a similar magnet has lifted from the ground 32 pigs 
averaging 65lb. each, or a total of 20801b. « It has. also 


handled a 23-ton steel skull, in spite of the uneven and dirty 








surface. With a good contact such a magnet could lift a 
load of 10 tons. i 


A 50in. magnet will handle 1000 lb. to 


2000 lb. as an average. Fig. 4 shows a magnet with a load of 
pig iron, and Fig. 5 shows it in the act of rising with a pile of 
small punched plates following it. In Fig. 6 is a 10in. 75 lb. 
magnet lifting a small dynamo weighing 800 Ib. 





CANE SUGAR FACTORIES.* 
By Cyrit W. Davson (Graduate), London. 
(Concluded from page 204. ) 


Cattle food.—The interior pith fibre of the cane mixed in the 
pone of 1 to 3 of final molasses produces a meal which goes 

vy the name of molasquit. The molasquit plants, or at least those 
which have come under the author’s notice, have badly needed 
reorganising, as they included a considerable amount of hand 
labour. The reason of this is merely due to the reluctance on the 
part of planters to invest capital in this direction. The following 
is a suggestion for the arrangement of a molasquit plant based on 
the lines of manufacture in vogue at the present time:- The 
megass sifter should be placed high up and the megass sifted 
before being stored. The interior pith fibre of the cane passing 
through the wire gauze should drop direct on to another 
mechanical sifter and from thence to a heater, which may be 
merely a flue with a thin sheet steel covering or some other con- 
venient arrangement. Below the heater again should be another 
sifter. From thence the pith fibre should fall into a small tank, 
below which should be placed the mechanical mixer and into which 
the molasses should be fed. The pith fibre and the molasses 
should be mixed here in the proper proportions and the finished 
molasquit turned out into a tank. 

Now the whole of this plant should, of course, be arranged in 
the vicinity of the boilers—and an adequate method must 
therefore be found of conveying the molasquit to the sugar bunk 
for shipment. Carriers similar to megass carriers might be used 
for this purpose, but a simpler method would be to “fly the 
molasquit ” by means of a vacuum, in a manner similar to that in 
which ‘‘second sugar” is drawn into the pan. The present 
method of manufacture consists, therefore, of the following five 
processes, viz.:—(1) Sifting megass, and thus separating it from 
pith fibre of cane. (2) Sifting pith fibre through wire gauze. (3) 
Drying sifted pith fibre—by heating. (4) Sifting pith fibre again. 
(5) Mixing molasses and pith fibre. 

Now there are at least two objections to the above-mentioned 
process, which, for convenience, we will call («) and (4). (a) Ina 
climate charged with moisture after process No. 3 re-absorption 
takes place, (+) In molasses itself there is a considerable amount 
of moisture ; therefore, in order to supply the cattle food to the 
home market at less than 15 per cent. moisture—the generally 
accepted figure—it is absolutely essential to dry the mixed molasquit 
again, i.¢., after process No. 5 has taken place. At present the 
molasquit leaves the factories at sometimes as much as 18 per cent. 
moisture, and consequently certain quantities deteriorate in 
transit. The author suggests that the solution to this difficulty 
might be found in altering the fifth process from one of simple 
mixing to one of “mixing and drying.” This could be easily 
accomplished in a vessel similar to a crystalliser, the two essentials 
being, first, that the molasquit be kept in motion during the 
drying, and secondly, that the heater should be designed to ensure 

‘‘even distribution,” and not localised in the form of a steam 
jacket. The molasses and pith fibre being thus heated and mixed 
in motion, homogeneity of the resulting product must follow. It 
should be clearly recognised that one of the chief features in this 
process would be the fact that the stirrer arms should in them- 
selves constitute the ‘‘ heater.” By this means relative motion 
would exist between the heating surface and the turbining mass 
in direct contact with same. e heat will thus be gradually 
radiated towards those masses furthest removed from this re- 
volving heating surface. These masses would, of course, be 
practically in a state of inertia, and would thus receive their heat 
by gradual radiation and rotation, and not by direct contact with 
a fixed heating surface. - 

Transportation of canes. —To find both an adequate and 
economical means of transportation is a more difficult matter than 
may be apparent at first sight. Below are tabulated some of the 
methods which receive consideration. 

Canal transportation, including :— 

(1) Barges drawn by mules. 
(2) * chain. 
(3) a ve electric haulage from bank. 
(4) mS “a electric accumulator tugs. 
Laud transpor tation, including = 
Locomotives worked by steam power. 
Locomotives worked by electric power. 

In discussing the pros and cons of the above-mentioned methods, 
and in order to discriminate between them, it is necessary to take 
into account the physical aspect of the particular country, the 
bulk of cane to be dealt with and the area from which the 
canes are drawn. A certain factory in the West Indies has 
upwards of sixty miles of rails of full size gauge, this being 
the only solution to the problem of dealing with some 
150,000 tons of cane in a very hilly country The great 
objection to this method of transportation is, of course, the 
enormous outlay of capital it entails and the expenses involved in 
keeping the line and locomotives in good repair. In flat countries 
a system of electric traction run on the following lines might be 
found convenient. A generating set could be installed in the 
factory, and current supplied to an electric mule running on rails 
drawing trucks. The main line, where possible, might be made in 
the form of a loop to embrace the whole cultivation. Portable 
rails would be placed on the fields and trucks run along these. 
The cut canes would thus be gravitated to the main arteries, and 
the electric mule would be able to tap the whole cultivation in 
this manner. But it will be found that in many instances the 
initial expense involved in making up the dams, in addition to the 
expense of kee} ing them in good repair, places the veto on this 
system of working. The subject of canal propulsion still vexes 
the minds of planters. In a country such as British Guiana, which 
is very flat, canals serve the dual purpose of irrigating the soil 
and transporting the canes. 

The following remarks may be made regarding the different 
methods of canal propulsion enumerated above :- 

(1) This is undoubtedly the cheapest method, and is very satis- 
factory, provided the area from which the canes are drawn is not 
too great. 

(2) It is said that this method is most economical, but it is very 
slow—almost slower than mule transport—and the author cannot, 
therefore, see the advantage of it. 

(3) This method would involve considerable capital outlay, and 
no particular advantage could be claimed for-it. 

(4) This method would undoubtedly prove a commercial failure, 
as accumulators, even in the hands of the most experienced men, 
require careful attention, and especially when used for traction. 
Also the time taken to charge the accumulators would put this 
method of working quite out of the sphere of practical use. 

To sum up, therefore, in flat countries, where canal propulsion 
is employed and mules cannot be used, in the author’s opinion 
steam as a motive power for tugs is the most suitable. The canals 
being usually very shallow, he believes that the turbine screw pro- 
peller might be used with advantage, as this system has an effi- 
ciency about equal to that of the common screw propeller, but 
works on a reduced area. The practical advantage accruing 
thereto is considerable, as it enables a boat drawing only a few 
inches of water to be given equal propulsive force to those of 
greater draught working with the common screw. 

Having enumerated the various methods of canal propulsion 
which receive consideration, the problem we have still before us is 
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to draw a train of punts loaded with cane through a restricted 
waterway at, say, 6 miles per hour, without injury to banks and 
with minimum capital expenditure and cost of maintenance. Now, 
although it is most necessary, where a launch of any description 
is in use, to secure an efficient type of shallow draught propeller, 
and one least likely to promote great wave disturbance,.and thus 
cause injury to banks, it is obvious that no possible shape or form 
of a propeller can accomplish our objects. Again, it may be 
suggested that by careful study of the most economic cross section 
for the canal, and thus by so adjusting the “ wetted periphery ” 
to offer least resistance to the forward motion of the vessel, that 
the desired result might be attained, and the fact might be 
mentioned here, that of all the forms of channel according to 
Bazin the semi-circular offers least resistance to the flow of water. 
But we must look elsewhere for a complete solution to the 
problem. What we really require to do is so to alter the shape or 
form of the mill so as to permit the induced wave to pass 
unimpeded beneath the vessel, or, better still, tohave no hull at all. 
This last remark leads us to a consideration of Bazin’s roller boat, 
which to describe brietly consisted merely of a steel ‘platform, 
the component parts of which were steel girders, run- 
ning on three pairs of independently driven discs; the whole 
structure being driven by a propeller in the usual manner. Now 
this boat would be ideal for our purpose were it not for two 
objections, - First, as only a small portion of the discs can be 
immersed—probably not more than about 25 per cent.—it follows 
that to carry a Bow load it would have a deep draught. 
Secondly, the increased capital expenditure necessary over that 
needed to purchase punts of the present form. It will be clearly 
unders' that the author does not — forward Bazin’s roller 
boat as offering a solution 4o our problem, but in the hopes of 
promoting -discussion on this point and thus arriving at a com- 
promise between what may be termed ‘‘ the two extremes.” 

The irrigation of land and drainage of soil on sugar estates, —The 
systems of irrigation employed on sugar estates are, of course, 
specially arranged to suit surrounding physical conditions. In 
fiat countries such as British Guiana it is necessary to take 
advantage of any creek or river, and these may, in certain cases, 
be as far as 10 miles distant. Under such conditions a pumpii 
plant is necessary to keep the navigation canals, &c., ~— 
with water. The rate o! mg Ege may be taken at about 
-22in. per twenty-four hours, but in nt the area over 
which this takes place it is necessary to allow a large percentage 
for absorption by the banks. Centrifugal pumps are best adapted 
for this purpose. In certain cases it is necessary to flood the 
fields ; where this has to be done the extra amount of water re- 
quired must, of course, be added to that to be supplied. 

Drainage of sci!.— Where it is possible a natural ‘system of 
drainage is employed, but it is necessary on certain estates to use 
centrifugal pumps. In calculating out the necessary capacity for 
these pumps the chief factor to take into account is thé maximum 
likely rainfall in a given time, say, twenty-four hours. For 
example: An inch of rain over an acre of Jand = 101.5 tons of 
water. Say the area under cultivation is 1000 acres—then an inch 
of rain over the whole cultivation = 101,500 tons of water. Now 
a rainfall of 8in. in twenty-four hours is quite a possibility, and to 
take this off in twenty-four hours would mean dealing with 
812,000 tons per twenty-four hours—564 tons per minute—there- 
fore, capacity of pump would have to be,.say, 600 tons per minute. 
It is, of course, a question for the " hagany? to decide at what speed 
the draining engine must be capable of removing the water 1rom 
the land, as this will depend on the nature of the soil, &c. 

The ideal factory.—The ideal factory would be one in which elec- 
tricity was used throughout. The mills would be worked by 
motors especially designed to stand the sudden changes of load. 
Automatic “‘ cut-outs,” &c., would be provided to bring operations 
to a standsti_l in the event of a mill being “‘ choked,” thus greatly 
minimising the possibilities of human error. Such a system of 
working complete with measuring instruments, &c., would place 
in the hands of the engineer and chemist a means of obtaining 
reliable data far in advance of that which the present system 
affords. The juice would be concentrated in electric triple effets 
and the concentrated juice would be grained in electric vacuum 
pans. In place of the intricate system of steam coils, electric 
radiators could be substituted, possibly taking the form of a 
series of grids designed to give equal distribution of heat and to 
prevent coagulation. Juice heaters, eliminators, defecators could 
receive similar treatment, keeping the same object in view. The 
intensity of heat could be regulated by a series of resistances 
enabling the pan boiler to work up the liquor to a nicety. The 
innumerable small pumps with their attendant steam pipes, &c., 
could be entirely dane away with and electric motors substituted. 
Such a system of working would permit of any section of the 
factory being worked separately, viz., the crystallisation in motion 
plant, which is at present interdependent on the boilers. Whether 
a country exists in the “sugar belt ” which could furnish sufficient 
water power to supply electrical energy to such a factory the 
author would not attempt to say. But possibly in Fiji, Western 
Mexico, or in the as yet undeveloped regions of tropical West 
Africa, such a place might be found. One thing is, however, quite 
certain, viz., that the introduction of the electric motor has 
started a new era in the history of cane sugar factories. 

In conclusion, the author would like to touch on thesomewhat 
vexed question of managership. The days when it took a ton of 
coal to make a ton of sugar are now passed and the modern sugar 
factory, to use the words of an eminent chemist, should be con- 
ducted as a huge chemical experiment. The question now arises 
who should be the controlling infil , the chemist, the engineer, 
or the overseer, who after many years of arduous work in the field 
under the fierce heat of a tropical sun, has attained a considerable 
amount of practical knowledge in the planting and nurture of the 
canes, and also in the management of that subtlest of human 
beings—the East Indian coolie. The personal equation must, of 
course, to a large extent settle this question. But the author 
ventures to suggest that if the overseer is eventually to assume 
control, both proprietors and members of the scientific staff of 
sugar factories would be greatly benefited if such men were versed 

. in the fundamental principles of the physical sciences, and there- 
fore able to appreciate the chemical, mechanical, and agricultural 
points of view. Under the present régime the overseer is often 
taken from the field and placed in complete charge both of the 
factory and cultivation ; in the former he 1s bound to beva usurper 
—the fascination of the machinery enthrals him, and he rapidly 
looses interest in the cultivation of the canes. The chemist, who 
possibly for years has been experimenting under the guiding hand 
of science on the best forms of manures to adopt, works only to find 
that his views are ignored ; and the experienced engineer is placed 
equally in the shade. If overseers before starting their career 
abroad received even a preliminary training in the sciences such 
troubles would not arise. The author makes no apology for this 
digression, as although not strictly technical, it is of vital import- 
ance to all those intimately connected with cane sugar factories. 














CATALOGUES. 


Morris AND LIsTER, Carlton Works, Coventry.—This is a 
catalogue pertaining to a number of specialities manufactured by 
the firm, including switchboards, the Morris and Lister patented 
eddy current brake for testing electric, petrol and other motors. 
Regulating resistances, quick break knife switches, switch fuses, 
excess current alarms, circuit breakers, ironclad switch gear, 
inductive loads or choking coils, &c. 

B. J. HALL AND Co., 39, Victoria-street, S.W.—Section 6 of this 
company’s catalogue has been forwarded to us. It refers to 
electric copier apparatus, photo printing outfits and accessories, 
Illustrations are given showing electric copiers of various kinds, 





also are lamps and many other articles used in this class of work. 
Prices are included, and there is a considerable amount of 
descriptive matter given in concise form. 

MATHER AND Ptarrt, Limited, Salford Ironworks, Manchester, 
—Five tasteful little pamphlets have reached us from this company 
dealing respectively with engines and dynamos, fire appliances, 
water purification, hydraulic machinery, and textile machinery. 
Each pamphlet is admirably illustrated, and each illustration 
is accompanied by a brief description. Several of the machines 
referred to in these pamphlets are on view at the Franco-British 
Exhibition. 

LENNOX AND Co, 27, Essex-place Turnham-green, London, W.— 
This is a little pamphlet dealing with rotary ae and blowers, 
including electric blowers for gas forges, oil furnaces, laundry 
burners, heating and drying stoves, smiths’ fires, grain cleaning, 
circulating gases and vapours, and many other purposes. Belt- 
driven blowers are also dealt with, and rotary pressure and vacuum 
pumps for incandescent lamp factories, chemical and physical 
laboratories, &c. 

EDWARD DEANE AND BzAl, Limited, 676, Old Kent-road, S.F, 
~This is a catalogue having reference to the consummate evapora- 
tive condenser for steam engines. The advantages claimed for 
this condenser are clearly set forth, and the principle is also 
explained. Among other illustrations given in the catalogue there 
is one erected over a tank forming the roof of the engine-house, 
and dealing with the exhaust steam from two high-speed enclosed 
electric generating sets. 

Swan ELEcTRICAL Company, Limited, 15, Fore-street-avenue, 
E.C.—A cireular has reached us from this company which deals 
with the Hofmann patented rivet joint, which is claimed to be the 
best and quickest method of jointing electrical wires, overhead 
conductors, wire ropes, &c. No soldering is needed to make a 
joint between the wires. The circular fully describes the system, 
and gives diagrams by means; of which the method of making the 
joint can easily be understood. 

Lupw. LoewsE anp Co., Limited, o ite 109, Farringdon- 
road, Clerkenwell, London, E.C.—‘‘ Circular Milling”*is the title 
of a little booklet received from this firm. It contains some inter- 
esting information on the subject. There are also illustrations 
showing milling machines, cutters, &c., examples of different 
classes of work being carried out, &c. Besides these, there is a 
table showing the percentage of time saved by substituting the 
‘*Loewe” circular milling machine for the lathe. 

A. REYROLLE 4ND Co., Limited, Hebburn-on-Tyne.—Two 
leaflets have been received from this company. One deals with 
isolating switches, made in sizes suitable for circuits up to 10,000 
volts. These switches, we understand, have been specially 
designed to comply with the Home-pftice regulations, whic 
stipulate that it shall be possible to iselate all parts of a switch- 
board for cleaning purposes, inspection, &c. The other leaflet has 
reference to switchboards for testing work, and contains an 
interesting article on the subject. ‘ 

SIEMENS BROTHERS, 12, Queen Anne’s-gate, Westminster, S. W. 
—Thisisan extensive catalogue dealing with electrical testing instru- 
ments and accessories. It deals with all the latest instruments, some 
being practically entirely new, and the catalogue deserves inspec- 
tion by those engaged in testing work. ere are numerous 
illustrations, and full particulars, including prices, are given. 
Among the instruments dealt with are wattmeters, measuring 


THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. ‘ 

(From our own Correspondent.) 
Raw Steel Advance. . 

THE feature of the steel market is an effort to advance 
raw steel 2s, 6d. per ton, Thus the increasing scale of prices fore. 
shadowed in last week’s report is verified. It must not be assumed 
that the advance is at present being generally realised on the 
business passing, but sellers are undoubtedly much firmer in their 
demands than a fortnight ago, and the upward movement which 
then began has to some extent now continued. Bes steel 
bars are quoted at £4 12s. 6d. upwards, and Siemens bars £4 15s, 
and on, The market seems to be held in check more than that 
for pig iron, and for this circumstance the possibilities of foreign 
competition are probabl nsible. There is little new move. 
ment in sectional material, and prices keep at :—Angles, £5 16s. 3d. ; 
girder plates, £6 2s. 6d.; boiler plates, £6 15s,; and joists, £5 15s, 
to £6 5s. perton In connection with foreign competition local see}. 
makers note that at Brussels steel bars for shipment to this 
country are quoted £4 14s, to £4 18s, per ton ; girders and shapes, 
£5 4s.; and plates, £5 8s. per ton. 


Strong Pig Iron Market. 

The strength of the pig iron market, to. which special 
notice was paid last week, is upheld. On ’Change, in Birming- 
ham, this (Thursday) afternoon, it was reported that there had 
been good sales of this material, and that the contracts booked ip 
the last fortnight had been very considerable. As a rule, the 
probable requirements for the rest ofthe quarter have been 
covered, and some buyers have had suffieient confidence t go to 
the end of the half year. The caution of the last few months 
amongst consumers now seems to have been greatly e taggerated, 
and the freer movement of trade which has now commenced is 
regarded as quite sufficient to support ‘the advance in price that 
has so far been made. The rise aggregates from 1s. to Is. 6d. and 
up to 2s. per ton, according to brand, and according to the state 
of makers’ order books. Forge and foundry iron are equilly 
affected, and both Staffordshire and Midland districts pigs parti- 
cipate in the advance. Whether any further conspicuous advance 
is likely to be experienced, and how far the present revival is 
e ‘pected to go, is the difficulty which faces buyers at the moment, 
and it is not easily solved. 





Prospects for Raw Material. 

The resumption of work by the engineers on the 
North-East Coast, which it is hoped will not be much 
longer delayed, will help Midland trade a little. On the whole 
it may be fairly set down that there is a firm belief on the 
market that the remainder of the year will see the trade in a 
better condition than it has been during the last seven months, 


' though very few ironmasters are sanguine enough to believe that 


another ‘‘boom” is imminent. The relapse, it must be remem- 


' bered, is still comparatively recent. As a rule complete recovery 


from such depressions has not been quite so rapid. Pig iron prices 
are quoted : - Staffordshire cinder iron, 46s. to 46s. 6d.; part mine, 
49s,; Northampton forge iron, 45s. to 46s.; Derbyshire, 47s. to 
48s.; and North Staffordshire, 48s. 6d., minimum. There is a 

d d for foundry iron. Cold blast is quoted at 110s., and 





transformers, pointer and wirror galvanometers, oh 3, 
condensers, photometers, calculating transformers, resistance boxes, 
standards and bridges, and many other instruments for laboratory 
and street use. 


W. H. BaliLey AND Co., Salford, Manchester. —‘‘ Bailey’s Useful 
Inventions for Engineers In all the Industries ” is the title of a 
catalogue of voluminous proportions, the fortieth edition of which 
we have justreceived. The book is practically an encyclopedia of 
valves and appliances for steam, water, acids, spirits, vils, air and 
gases, and the contents include gauges, stop valves, reducing valves, 
safety valves, steam traps, steam kettles, lubricators and fusible 
plugs. The book is well illustrated, the illustrations including 
numerous colour plates, and contains the price and full particulars 
of each article, while the index enables the article sought for on 
any of the 420 pages to be readily and quickly traced. 


THE ARMORDUCT MANUFACTURING Company, Limited, Farring- 
don-avenue, London, E.C.—This is a little pamphlet fully 
describing the ‘‘ Whitton” grip. This is a device for joining 
metal conduit fittings and tubes carrying electric lighting wires, 
The fitting and tubes are of the unscrewed type, with a slot cut in 
them. A claw grip metal band, which is fitted with projections or 
teeth, and which is held together by a binding screw, is laid around 
the fitting. The projections, or teeth, when a binding screw is 
tightened home, firmly engage the tube, and in the closing and 
scraping movement which results, the enamel which would otherwise 
prevent electrical continuity is automatically removed. 


SAMUELSONS AND Co., Limited, Banbury.—A tasteful little 
pamphlet has reached us from this firm. It deals with Roots 
improved ‘“‘Acme” blowers and pumps, also steam engines, 
smiths’ forges, moulding machines, &c. ‘I'he pamphlet is well illus- 
trated, and blowers coupled direct to engines, electric motors, and 
blowers provided with pulleys for belt driving are shown, also 
hand-operated blowers. The engines are of the simple and com- 
pound types. The firm’s older type of duplex engine, with two 
connecting-rods, is illustrated, as well as the more modern arrange- 
ment, where only one connecting-rod is used. Prices and other 
particulars, such as dimensions, weights, &c., are included. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT CoMPANy, Limited, 
Cambridge.—List No. 52 entitled, ‘‘ Physical Instruments,” has 
been forwarded to us. The instruments described and illustrated 
in this list are far too numerous to mention individually. _ Briefly 
the catalogue is divided into seven sections, which are devoted to 
the following instruments, subjects, &c.:—(1) General Labora- 
tory Equipment. (2) Special and Angular Measurement. (3) Re- 
cording and Time-marking Apparatus. (4) Mechanics. (5) Sound, 
Light, and Heat. (6) Magnetism. (7) Examples of Special 
Apparatus. The catalogue is a very useful one, and gives a vast 
amount of information as required by purchasers of scientific 
instruments, 


WEBSTER AND BENNETT, Limited, Atlas Works, Coventry.— 
Sectional catalogue A sent to us by this company deals exclusively 
with vertical boring and turning mills. Many machines of this 
class are illustrated. Specifications aré given on the opposite 
pages to the illustrations, and the information given concerning 
the machines is put in a clear and concise manner, enabling the 
reader to gain the information he most requires when purchasing 
such machines with a minimum of trouble. At the commencement 
of the catalogue a general specification of the machines is given, 
which clearly describes the construction and the special features, 
On pages 34 to 36 specimens of parts of locomotive engines, and 
automobiles are illustrated, showing the adaptability of these 
machines to these particular trades. 


Isaac O’TOOLE, 22, York-road, Rathmines, Dublin —This is a 
well-bound little book, containing tables of seamless copper tubes. 
These tables show at a glance the price per foot of seamless tubes, 
din. to din. inside diameter, rising in eighths from 20 to 1 8. W.G. 
gauge, at 9d. to ls. 7d. per lb. basis, with extras, if any, added 
on. Also the price per foot, as above, but outside diameter. In 
addition, the book gives prices per foot for special size tubes, suit- 
able for screwing into iron threads fin. to 2}in. normal bore of 
various gauges. The weight per foot, thickness, and extras on 
basis price of tubes, jin. to 4in. inside diameter, from 20 to 5 
gauge is given, also for outside diameter. Lastly, the book gives 
the weight per foot, thickness, outside diameter, and extras on 
basis prices of tubes, various gauges suitable for screwing iron 
pipe threads, 





an mine hot air 80s. t» 85s. per ton. Consumers show more 
antiety than formerly to cover forward, and the inquiries which 
smelters and brokers receive bear undoubted testimony to the 
bareness of stock in consumers’ hands. 


Unmarked Bar Prices Up. 

In consequence of the dearer pig iron conditions now 
prevalent, the unmarked bar iron makers continue to try for an 
advance. If they are not to lose heavily by the turn which the 
raw material market has taken, it is absolutely necessary that they 
should command a better price. They are therefore still quoting 
the 2s. 6d. per ton advance named last week, and the number of 
makers who are demanding this increase is greater now than a 
week ago. £6 2s. 6d. must now be reckoned the absolute 
minimum for unmarked bars, and £6 5s. to £6 7s. 6d. the minimum 
for ordinary merchant bars. Staffordshire marked bars are with- 
out change at £8 per ton. 


Black and White Sheets. 

It is urgently to be hoped that both black and white 
sheets, i.¢., both plain iron or steel and galvanised sheets, will 
soon manifest revival. The present position of producers is bad 
indeed, so slow are orders in coming forward. Happily, however, 
the opinion expressed in last report that the autumn will see a 
quickened demand was confirmed on ‘Change to-day in Birming- 
ham. The last three or four months of the year are, almost with- 
out exception, an active period for the white branch in respect of 
the export orders pressing for execution. The autumn of 190% 
should, it is urged, maintain this reputation. Prices are at present 
without strength at:—For black sheets: Singles, £7 5s. to 
£7 7s. 6d.; doubles, £7 7s. 6d. to £7 10s.; trebles, £8 to £8 2s. bid. 
Galvanised corrugated sheets f.o.b, Liverpool, £12 10s. 

Miscellaneous Iron. ; 

The demand for miscellaneous finished iron is much as of 
late, with prices at:—Hoop iron, £7; gas strip, £6. 10s, to 
£6 12s. 6d.; slit nail rod, £7 10s.; rivet iron, £6 15s. to £7. 


Wrought Iron Tubes. 

There is no tangible evidence yet of any reformation of 
the makers’ associations or combinations in this trade, whether 
national or international, and competition for the business being 
offered, alike for home and shipment, continues cruelly severe. 
Makers in thi¥ district experience more particularly severe price 
cutting from the West of Scotland, where makers are so very 
favourably situated for the execution of export orders upon low 
terms. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


BaRROW-IN-FURNESS, Thursday. 


Hematites. 

The stagnation in the iron trade still continues. If any 
thing the market is weaker. Mixed numbers are sixpence weaker 
and now are quoted at 58s, 6d. per ton netf.o.b. his period of 
depression is having a serious effect upon the district generally, 
but vague rumours are afloat that there is likely to be an improve- 
ment in a month or two. There is really nothing on the market 
at present that leads one to believe the reports, but, at the same 
time, there appears more confidence in certain quarters. In 
warrants there is very little life, if any. Stores remain about the 
same, and the cash settlement price is still 56s. 9d. per ton. In 
special classes of iron, such as manganese and spiege eisen, there 
is a moderate market, most of it going abroad. There is one 
feature of the position that begets comfort, and that is the state of 
stocks, both makers and warrants. Both are very low, and any 
improvement in trade will be immediately felt by the makers. 
Some makers are almost clear, 


Steel. 

The steel trade is about the same—quiet. Barrow is idle 
with the exception of the wire works, which are on full time— 
mostly hoops, There can be no doubt that the steel trade will 
soon improve, The rail inquiries are improved, and there appears 
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to bea fair amount of orders to be placed in the early futures 
Prices are very low, about £5 17s. 6d. per ton for 50, being the 
jast order booked. ‘his price will not stand long, and it is very 
likely that in view of the rising which is bound to come about 
several orders will be placed. There are signs that the ship- 
building material demand will be better in a few months. The 
rumoured spending of £50,000,000 on additions to the Navy is 
sure to have an effect on price, and may force customers. A few 
months should see the mills busy. 


Shipbuilding and Engineering. 

Engineering is not so busy, and the gun-mounting depart- 
ments are doing very little. Vickers are completing engines and 
}wilers for another of the Argentine warships which are being built at 
Newcastle, and are pushing on with the boilers and turbines of the 
Vanguard, which, by the way, is growing rapidly on the stocks— 
in fact, the weight is almost 5000 tons. She will be launched in 
January, it is reported. A 75-ton crane, built by Applebys on to 
a barge built by Vickers, has been completed, and has been taken 
in tow to Montreal, Canada. 


Shipping and -Coal. 

Shipping is very dull, with freights low. Several ships are 
lying up in Barrow. The shipments of iron and steel from West 
Coast ports last week were: iron 6332 tons, steel 2598 tons, a total 
of 8930 tons, as compared with a total of 17,399 tons in the corre- 
sponding week of last year, a decrease of 8469 tons. The total 
shipments to date are 320,621 tons, as compared with 587,651 tons 
in the same period 1907—a decrease of 266,940 tons. Coal is easy 
and in r demand. Coke moderate at 20s, to 21s. per ton, 
delivered at West Coast furnaces. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The General Situation. 


THE continued firmness of the pig iron market is impart- 
ing a more hopeful tone to the iron and steel trades generally. 
Prices of pig iron are at alow level, and there is apparently a 
desire to lay in stock to cover probable requirements for the next 
few months. The market is, however, quite without any stimulus 
resulting from orders for finished material, and the buying move- 
ment which is in evidence is put down entirely to the belief that 
raw iron is about as low as it can go, and that it is an opportune 
moment to replenish stocks, in anticipation of an improvement in 
business towards October. The reports from America are con- 
sidered distinctly encouraging. At the moment orders are scanty, 
and work throughout the local heavy and light trades very 
irregular, with large numbers of men out of employment. 


The Coal Trade. 


Local “feasts” are stil! the cause of a greatly lessened 
output throughout the South Yorkshire coalfield, and trade is 
generally quiet, though firm through holiday influences. The 
collieries are sending large quantities to the Humber ports for 
shipment, so that while the home demand for steam fuel is none 
too animated, the export trade is quite sufficient to give a firm 
tone to the market for best hards, which remain at 10s. to 10s, 6d. per 
ton for shipment. House coal is steady, and agradually improving 
demand from the public is reported. Best house coal is quoted at 
10s. 6d. to 11s, per ton ; secondary sorts, 9s, 9d. to 10s. 


Coke and Coking Fuel. 


The demand for coke is still on the quiet side, with no 
quotable alteration in prices, which, for best washed, remain at 
10s, 9d. to 11s. per ton, and for unwashed at 10s. 3d. to 10s. 9d. 
per ton. Small coal is rather inclined to more firmness. Good 
slack is selling well up to 5s. and 5s, 6d. per ton, but inferior 
descriptions may be had cheaply, and coking slack fetches about 
4s, 6d. per ton. 


Iron and Steel. 


There are no changes in quotations for hematites. The 
firmness noted a fortnight ago is fully maintained, and the general 
position shows little alteration from that indicated last week. 
Some fair purchases have been made since the beginning of 
August, but they are not for lengthy periods. As regards 
Lincolnshire and Derbyshire irons, there is yet no sign that the 
buying movement has exhausted itself, and rates have a harden- 
ing tendency, especially in Derbyshire qualities, where some 
individual makers have announced that they are no longer sellers 
at rates quoted by them a week ago. The associated makers of 
Lincolnshire iron are holding firmly to their quotations. While 
there is this activity in raw iron, the finished iron and steel trades 
show no change for the better. However, the briskness in pig 
iron is looked upon as a very satisfactory and hopeful sign. It is 
all the more encouraging as it is not due to any speculation, but 
to genuine buying on the part of consumers, 


Iron Quotations. 


West Coast hematities, 68s. to 70s. per ton ; East Coast, 
63s, to 65s. per ton; Lincolnshire No. 3 foundry, 49s. per ton ; 
No. 4 foundry, 48s, per ton; No. 4 forge, 47s. per ton; No. 5 
forge, mottled, and white, 47s. per ton; basic, 48s. per ton. 
Derbyshire, No. 3 foundry, 49s. per ton ; No. 4 forge, 48s. per ton. 
All the foregoing quotations are net, and delivered in Sheffield or 
Rotherham. 


Bars, Sheets, and Billets. 


Quotations are unaltered. Bar iron £6 10s, per ton; 
sheets, £83 to £8 10s, per ton; Bessemer billets, £7 per ton; 
Siemens ditto, £7 10s. per ton. 


The Heavy Industries. 


Considerable interest has been aroused by the report that 
the Spanish naval authorities have now under examination the 
tenders sent in for carrying out the shipbuilding and other work 
contained in the new navy programme, Whilst the statements 
that have appeared in the daily Press are not accepted here as 
quite authoritative, there is no reason to doubt at any rate that 
tenders for some part of the work have been submitted by two 
great Sheffieid houses, viz., Vickers, Sons and Maxim, Limited, 
and John Brown and-Co., Limited, both of whom have good 
connections in Spain, and have in past years supplied armour 
plate and war vessels to the Spanish Government. As to the 
combinations of English firms that are mentioned, it is pointed 
out in well-informed quarters that, curious as they may seem at first 
sight, theyarenotimprobable. The HomeGovernmentareordering 
very sparingly of supplies for the services, What railway material 
of any bulk is coming into the market is from South America and 
India. The position in other leading branches of local trade 
continues as previously reported. 


The Lighter Industries. 
? The quietness in the heavy trades is fully shared by the 
lighter industries. The crucible steel trade remains very dull, 
but the slump in the price of tungsten metal has been checked, 
and this spartans ingredient of high-speed steel is now quoted at 
slightly higher prices. The India-office has just placed an order 
for 16,000 unplated table spoons for the use of the troops in India, 
and three local firms have had divided amongst them an order 
fromthe Admiralty for 27,000 table knives and 20,000 forks. A 
further order for cutlery is expected from the Government, but 
apart from these the general trade in these lines is extremely du'l. 








New Master Cutler. 


The Cutlers’ Company on Tuesday elected Mr. Douglas 
Vickers, who is one of the managing directors of Vickers, s 
and Maxim, Limited, to succeed Mr. Henry Hall Bedford in the 
position of Master, and his formal installation will take place on 
October 13th. Mr. Vickers has not taken any active part in the 

ublic life of Sheffield, but he is one of its best known captains of 
industry. In addition to the great Brightside firm, he is con- 
nected with the directorates of the Electric and Ordnance Acces- 
sories Company, the Parkgate Iron and Steel Company, the 
Wolseley Tool and Motor Car Company, and the Midland Railway 
Company. The incoming Master is a son of Colonel T. E. Vickers, 
chairman of Vickers, Sons and Maxim, who was Master Cutler in 
1872. Mr. H. Barber, of the firm of D. Doncaster and Sons, 
crucible steel manufacturers and iron merchants, will occupy the 
position of Senior Warden, in succession to Mr. Vickers. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Engineering Strike. 


THOUGH it is nearly a fortnight since the ballot vote of 
the men empowered the executives of their societies—the Amalga- 
mated Society of Engineers, the Steam Engine Makers’ Society, 
and the United Machine Workers’ Association—to a e 8 
conference between their representatives and the masters, with a 
view of obtaining ‘‘ the best terms possible,” no communication 
has been received from the men’s representatives by the North- 
East Coast Employers’ Association up to the time of writing. 
Corrected figures have been issued as to the outcome of the ballot, 
from which it appears that out of a total of 7381 votes only 1178 
were for entrusting the settlement to the North-East Coast Com- 
mittee, subject to a ballot vote’of members ; while 4084 favoured 
the Executive Committee undertaking the task, and 2119 were 
against any intervention. This ballot has thus taken the conduct 
of the strike out of the hands of the District Committee which 
has had the direction of it ever since it commenced six months 
ago. Since the ballot was taken there has been a new develop- 
ment in that it is intimated that there is a probability 
of a general lock-out in: the trade if the strike is not 
settled very soon. That may have delayed the reopening of 
negotiations. It will be remembered that the shipbui ders decided 
on a general lock-out of the wood-working trades after the men 
had been on strike for months, and that decision brought matters 
to a head, the shipwrights and joiners very quickly deciding to 
return to work on the terms against which they had so long been 
fighting. A similar course of action adopted in connection with 
the engineers’ dispute may probably hasten a settlement—indeed, 
it is mostly believed that a general lock-out will be unn 3 
though there are a good many of the men who are determinedly 
opposed t» any settlement which will involve their being subjected 
to any reduction of wages. A very Jargely attended meeting of 
the members of the societies involved was held at Newcastle on 
Tuesday, and unanimously the following resolution :— 
‘That, notwithstanding the threat of the Employers’ Federation 
to lock out and extend the area of the dispute, this meeting calls 
upon the members of the societies affected unflinchingly to 
demand that nothing short of the withdrawal of the notice of 
reduction will end this dispute, and it is our opiaion that it is not 
so much a question of reduction of wages as an indirect attack 
upon the vital principles of trades unionism.” It was further 
contended that the locking out of members outside the North-East 
Coast area would be a contravention of the terms of agreement 
signed in October, 1907, by the employers’ and the men’s officials, 
it is very unlikely that the employers will withdraw their claim 
for a reduction after having adhered to it for so long, and it is 
pretty certain that the men’s General Executive Committee will 
not espect them to do so, 


Cleveland Pig Iron. 


A more sanguine tone may at last fairly be reported in 
connection with the Cleveland pig iron market, and there seems to 
be some reason to believe that the worst of the depression has 
been experienced, and that improvement will before long set in. 
A more hopeful feeling has manifested itself than has been 
noticeable for several months, and this is shown by the greater 
desire of consumers to buy Cleveland and hematite pig iron for 
forward delivery even into next year, and, what is more, they are 
offering for early 1909 deliveries of the higher quatities of 
Cleveland and also of hematite pig iron as good prices as are 
ruling for prompt. That would hardly be the case if consumers 
expected quotations to drop still further. The less gloomy 
views are having a good influence on buyers, who are coming 
forward more freely than has been noted for several weeks, 
and, moreover, on the Stock Exchanges there is more demand for 
iron and steel companies’ shares. The backwardation in the 
forward prices of Cleveland warrants is disappearing; the three 
months’ price is only 44d. less than the prompt, whereas it was not 
long ago over 2s., and some expect that shortly there will be a 
contango, Reports from abroad, particularly from the United 
States, where the slump in trade commenced, and also from various 
ironmaking centres at home are more favourable, and it must be 
conceded that there are good grounds for taking a less pessimistic 
view of the prospects of the future than has been the fashion of 
late. The warrant market has been more active this week, and 
operators have been endeavouring to secure their profits. Buyers 
have mostly been offering 51s. 6d. cash for Cleveland warrants, 
with sellers at 51s. 74d. cash, though there has been business at 
51s. 9d. cash, which is almost the best price that has been reported 
since the Middle of May. For No. 3 Cleveland G.M.B. pig iron 
business has generally been done this week at 51s. 6d. per ton for 
early f.o.b. delivery, and No, I has realised 53s. 9d. These are 
not bad prices, and if all qualities of Cleveland pig iron were 
bringing in relatively as satisfactory figures, there would be no 
cause of complaint for the ironmssters. The lower qualities, how- 
ever, are in greater supply than demand, and as a stock of them 
is-accumulating in makers’ hands, they have to accept poor rates. 
With No, 3 at 51s. 6d. makers should be getting 51s. for No. 4 
foundry, whereas 49s, is all that can be got; and No. 4 forge, 
instead of bringing 50s. 6d., is sold at 47s., figures which neutralise 
the good rates obtainable for the higher qualities. Too much 
forge iron is undoubtedly being produced. 


Hematite Pig Iron. 


Though it cannot be reported that business in the indus- 
tries which are the chief consumers of East Coast hematite pig iron 
is in any way improved, yet the situation is this week somewhat 
more favourable for the producers of this description of pig iron, 
and fair purchases of pig iron have been made, the buyers givi 
55s. per ton for mixed numbers, Sheffield consumers have pla 
good orders, as they were getting rather short of supplies. It 
seems hardly likely that cheaper hematite pig iron will be forth- 
coming, and this is a view which is being generally adopted, as 
some of the consumers are endeavouring to buy for delivery in the 
early part of next year, and are offering for the iron figures equal 
to those which are quoted for prompt deliveries. That, however, 
does not lead to business, because producers will not sell at prompt 
prices for forward delivery, seeing that the present rates are not 
profitable, and to accept them for forward would be committing 
themselves to certain loss. It is believed that better prices will 
rule for next year. That the current quotations are miserably 
poor must be acknowledged. Mixed numbers East Coast hematite 
iron in the ordinary course are 10s. per ton dearer than No. 3 
Cleveland pig iron ; to-day the difference is only 3s. 6d. per ton, 
nomenon the smallest difference that has ever been reported. 

ematite pig iron makers, who had an exceptionally good time in 





1906 and 1907, are now experiencing an exceptionally bad one, and 
something more than 55s. for mixed numbers will have to be given 
if they are to pay their way, as cost cannot well be reduced. The 
Spanish mineowners are determined not to reduce their prices for 
Rubio ore, and nothing less than 14s. 9d. ¢.i.f. Middlesbrough will 
be accepted. 


Pig Iron Stock. 

The stock of Cleveland pig iron in Connal’s public stores 
is increasing this month, Some not so a as many looked for 
after last week’s holidays on id e quantity held on 26th 
was 58,085 tons, an increase of 5767 tons this month. Of the 
stock 56,585 tons are of No. 3 quality. Makers have not much 
No. 3 Cleveland pig iron available for sale, indeed the output is 
hardly equal to the demand, whereas there is more of the lower 
qualities being produced than the market needs, and at some of 
the furnaces considerable stocks of forge iron are held. That is 
one reason why No. 4 forge is so much cheaper than No.3. With 
the latter at 51s. 6d. per ton, No. 4 forge should be realising 
50s. 6d., whereas only 47s. per ton will be paid for it. The fur- 
naces in Cleveland of late a to have been producing too 
much of the lower qualities, and too little of the higher, and the 
good price for No. 3 is neutralised by the low values of the poorer 
qualities. : 

Exports of Pig Iron. 

The shipments of pig iron from the Cleveland district this 
month are decidedly poor—in fact, the worst that have been reported 
inany month during the current year — and they fall short of expecta- 
tions, especially to Germany. Some improvement will probably 
be experienced next month, when the autumn deliveries will have 
commenced. The exports this month have reached 79,754 tons, as 
compared with 81,263 tons last month, 112,847 tons in August, 
1907, and 106,155 tons in August, 1906, all to 26th. 


Manufactured Iron and Steel. 

While the pig iron market has this week shown more 
favourable features, the various branches of the finished iron and 
stee] industries are as unsatisfactory as ever. Scarcely | works 
are well employed, ti-ose making rails — the best off. But, 
nevertheless, th2 producers will not reduce their quotations, which 
have been unchanged for weeks. Heavy steel rails are at £5 15s. 
net f.o.b. Steel ship plates are at £6; steel boiler plates, £7 ; 
iron ship plates, £6 5s.; steel ship angles, £5 12s. 6d.; iron ship 
angles, ob 15s.; packing iron and steel, £5 10s.; steel hoops, 
£6 17s. 6d. ; steel strip, £6 12s, 6d. ; steel bars, £6 7s. 6d. ; iron 
bars, £6 15s.; steel sheets, £7 15s.; steel joists, £5 15s. to £6 5s., 
all less 24 per cent. f.o.t. Galvanised and corrugated iron and 
steel sheets, 24 gauge in bundles, are at £12 10s., less 4 per cent. 
f.o.b., or 24 per cent. f.o.t. 


Shipbuilding. 

There is not the least improvement, nor is any likely until 
the remaining labour difficulties are disposed of. The builders 
quote what should be very tempting pric.s for the construction of 
new vessels, something like £5 10s. per ton, but cannot secure 
orders save in very exceptional cases. 


Coal and Coke. 

The coal market has become a little easier so far as 
regards the demand, but sellers have not reduced quotations 
except in the case of some of the second hands, who have been 
endeavouring to realise during the last few days. The prospects 
for the autumn season are fairly good. Best steam coals are at 
15s. per ton for prompt delivery, and best gas coals at 11s. 6d. 
Small steam coal is cheap, there being a plethora of it, and 5s. 6d. 
is the general quotation. Reductions in the prices of fuel were 
very much needed in the interests of the consumers thereof. 
Foundry coke is at 17s., and furnace coke at 15s. 6d., delivered 
Middlesbrough works, and it is rather plentiful. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General Condition of Trade. 

THERE does not appear to be any improvement in the 
general condition of trade, and the outlook, as far as Glasgow and 
the other adjacent industrial centres are oueuees, is the —_— 
of encouraging. Some large employers of Iabour are apprehensive 
that the present dull trade may be accentuated, a that the 
coming winter may Peay be the worst that has been experienced 
for ry Sie time. The Corporation of Glasgow has for the first 
time imposed a special tax for the relief of the unemployed, and is 
to send a deputation to the Local Government Board to point out 
that the crisis with which they will have to deal necessitates larger 
provision and heavier grants than have ever previously been re- 
quired. It is estimated that there are now 20,000 men in Glasgow 
who cannot find employment, and the absolutely destitute may be 
numbered by thousands. The worst feature of the case is that 
there appears no prospect of an early improvement. 


The Pig Iron Market. 

The Glasgow pig iron warrait market has been compara- 
tively quiet since last report. Transactions have been chiefly for 
future delivery, there being comparatively little cash business. 
Cleveland warrants have sold from 5ls. 8d. to 51s. 74d. cash, 
51s. 44d. for delivery in sixteen days, 51s. 6d. to 51s. 43d. one 
month, and 50s. 103d. to 50s. 11d. three months. 


Output and Prices of Makers’ ‘Iron. 


There are seventy-five furnaces in blast in Scotland, com- 
pared with seventy-six last week, and eighty-nine at this time last 
year. Of the total, thirty-eight are producing ordinary and 
thirty-seven hematite ig iron. Makers report that the entire 
produce of the ordinary furnaces is going into consumption, and 
there is, in addition, some reduction of stocks. The ae 
demand is on the part of home consumers here and in England. 
Foreign demand is comparatively poor, and the prospect is that on 
the Continent it may become worse, seeing that syndicates that 
have existed there to keep up the prices of local iron are fall to 
pieces, the result of which is expected to be that rates will fall to 
a level that may exclude imports. The prices of Scotch makers 
pig iron are for the most part firm, and in one or two instances 
they are this week 6d. to 1s. higher. Govan and Monkland, 
Nos. 1, are quoted at Glasgow 56s. 6d.; Nos. 3, 53s. 6d.; Carn- 
broe, No. 1, 57s. 6d.; No. 3, 55s.; Clyde, No. 1, 60s. 6d.; Gart- 
sherrie, No. 1, 61s.; No. 3, 56s.; Calder, No. 1, 61s. 6d.; No. 3, 
56s. 6d.; Summerlee, No. 1, 62s.; No. 3, 57s.; Langloan, No. 1, 
65s.; No. 3, 60s.; Coltness, No. 1, 88s.; No. 3, 61s.; Glengarnock, 
at Ardrossan, No. 1, 6ls.; No. 3, 56s.; Eglinton, at Ardrossan or 
Troon, No. 1, 57s.; No. 3, 54s.; Dalmellington, at Ayr, No. 1, 
59s.; No. 3, 54s.; Shotts, at Leith, No. 1, 62s.; No. 3, 57s.; 
Carron, at Grangemouth, No. 1, 63s. 6d.; No. 3, 57s. 6d. per ton. 


Hematite Iron and Steel. 

The makers of hematite iron have fair orders in hand, and 
they run no risk by producing for stock at present prices. The 
raw material is obtained from abroad at reduced rates mainly due 
to a shrinkage in freights, which are lower just now than at any 
former time; but the price of the ore itself might be lower with 
advantage to the users. The weekly output of hematite pig iron 
in Scotland is at present about 2000 tons less than it was at this 
time last year; but it is no doubt quite large enough, in view 
of the depression in shipbuilding, and the co uent poor 
demand for niild steel. Merchants quote Sco’ hematite 
56s. 6d. for delivery at the West of Scotland steel works, The 
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business in steel is, on ihe whole, unsatisfactory. One or two 
firms that make a speciality of producing cheap structural material 
have a prospect of good employment. What has troubled some 
makers is the high cost of producing the raw material on account 
mainly of dear coal, and they have got over this difficulty by pur- 
chasing pig iron in the open market more cheaply than they could 
themselves produce it, while they dispose of their coals at a con- 
siderable profit over their value if used to smelt pig iron. As 
already hinted, employment at the steel works is irregular, and 
there is some talk of closing down one of the works for a time. 
So far as shipbuilding material is concerned—and this has always 
been a most important part of the business—the outlook for the 
steelmakers is not at all encouraging. 


Pig Iron Exports and Imports. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 5462 tons, against 7268 in the corresponding 
week of last year. There was despatched to Italy 985 tons, 
United States 365, Australia 320, Germany 210, Canada 140, 
France 135, South America 93, India 45, Holland 70, other 
countries 212, the coastwise shipments being 2887 tons, against 
7576 in the same week of 1907. The arrivals at Grangemouth of 
pig iron from Cleveland and district were 9994 tons, being 2105 
tons less than in the corresponding week of last year. 


The Finished Iron and Engineering Trades. 

The makers of malleable iron have had rather better em- 
ployment in some cases, but at the best they are practically work- 
ing from hand to mouth, implementing whatever merchant orders 
they can pick up week by week. Perhaps this kind of business is 
after all more satisfactory, if there were plenty of it, than neavy 
foreign orders upon which there is little chance of making a fair 
margin of profit. There is a fair amount of work remaining in 
the ood marine engineering shops, but in most cases a couple 
of months will see the present orders finished. Engineers who 
make specialities are in some cases well employed, but in the 
general branches trade is dull. 


The Coal Trade. 

The shipping department of the coal trade has not been 
quite so active, and shipments are reduced. Still the average 
export is better than in ordinary times, although the total 
threatens to fall considerably short of the business of last year. 
Prices of shipping coal are generally steady. At Glasgow harbour 
steam coal is quoted 10s. 3d. to 10s. 9d.; ell, 10s. 6d. to 11s.; and 
splint, 10s. 3d. to 10s. 9d. per ton. The quotations at Leith are 
for best screened steam coal 10s. 3d. to 10s. 9d.; second quality, 
Qs, 3d. to 9s. 9d.; washed trebles, 9s. 6d. to 10s.; doubles, 8s. 6d.; 
and singles, 7s 6d. per ton. Supplies of coal are plentiful in the 
home branches of the trade, and prices are easier. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Welsh Coal Trade. 

SomE degree of slowness in b , but steadi in 
prices, have beer. tne leading features at Cardiff, Newport, and 
Swansea. At the first port slackness was rather marked on 
Saturday, when only about 23,000 tons were despatched, and if 
the consignment to Rio, Spezzia, Marseilles, and Bahia were 
omitted it would have been a very small export, as these took 
nearly 20,000 tons. I note that July returns indicate no falling off 
in coastwise coal, but a little in bunkers. The figures for the 





Bristol Channel ports were 419,674 tons cargo, against 410,156, ' 


and 17,909 tons bunkers, against 20,692 tons. In July Cardiff 
sent away coastwise 247,502 tons; Gloucester, 26,081 ; Llanelly, 
6358 ; Newport, 68,246; Port Talbot, 29,720; Swansea, 21,739 
tons. 


Coal Quotations. 

When business was resumed on Monday the following 
quotations were giver out. As regards best large steams, if any 
alteration occurred it was slightly better ; smalls not so firm, but 
little difference in Monmouthshire—if anything, tendency to be 
weaker. Steam coal, best large, from 16s. 3d , in some cases to 
l6s. 6d. to 16s. 9d.; best seconds, 14s. 9d. to 15s. 6d.; ordinary 
seconds are at 14s. to 14s. 6d.; best drys, 15s. 3d. to 15s. 9d.; ordinary 
drys, 13s. 3d. to 13s. 9d.; best washed nuts, 12s. 6d. to 13s.; seconds, 
lls. 6d. to 12s.; best washed peas, lls. 3d. to 11s. 9d.; seconds, 
10s. to 11s.; very best smal! steams, 9s. to 9s. 6d.; best ordinaries, 
7s. 6d. to 8s. 6d.; inferior kinds, 6s. 6d. to 7s. 6d.; best Mon- 
mouthshire black vein, 14s. 6d. to 15s.; ordinary Western Valleys, 
13s. 9d. to 14s. 3d.; best Eastern Valleys, 12s. 6d. to 13s. 3d.; 
seconds, 11s. 9d. to 12s. 3d. Bituminous coals: Best households, 
17s. 6d. to 18s. 6d. It should be noticed that the steadiness of 
house coal towards the end of August gives assurance that there 
will be no marked droop in coal generally ; best ordinaries, 15s. 6d. 
No. 3 Rhondda, 18s. to 18s. 6d.; brush, 13s. 9d. to 14s. 3d.; smalls, 
10s. to 10s. 6d.; No. 2 Rhondda, 10s. 9d. to 11s. 3d.; through, 10s. 
to 10s. 6d.; smalls, 7s. 9d. to 8s. 6d. Patent fuel,15s. 6d. to 16s. 
Coke: Furnace, 16s. to 17s ; foundry, 17s. 6d. to 19s. 6d.; special 
foundry, 24s. to 25s. Pitwood, 18s. ¥d. to 19s. Newport quoted 
this week very best black vein, 143. 3d. to 14s. 9d.; ordinary 
Western, 13s. 6d. to 14s.; Eastern Valleys, 12s. 6d. to 13s.; best 
house coal, 16s to 17s.; patent fuel, 15s. 6d. to 15s. 9d. 


Anthracite. 

A rather small attendance characterised the beginning of 
business at Swansea, but firmness of price was a predominating 
feature for best, some degree of slowness about culm, and easiness 
in steam coal. Prices:—Best hand-picked malting, 24s. 6d. to 
25s. net ; second malting, large, 22s. to 23s. net; big vein, large, 
20s. to 21s., less 24; red vein, 12s, 3d. to 12s, 6d., less 24; 
machine-made cobbles, 21s. to 21s. 6d. net; Paris nuts, 23s. to 
23s. 6d. net; French nuts, 23s. to 23s. 6d. net ; German nuts, 23s. 
to 24s, net; beans, 21s. to 21s. 6d. net; machine-made large peas, 
lds. 6d. to 15s. net; fine peas, 10s. to 10s. 6d. net ; rubbly culm, 
5s, to 5s. 3d., less 24; duff, 3s. to 3s. 6d. Other coals :—Best 
steam, 16s. to 16s. 6d., less 24; small, 8s. to 8s. 6d., less 24; 
No. 3 Rhondda, 18s. 6d. to 19s., less 24. Patent fuel, 13s, 6d. to 
14s., less 25. 


Coal Washing at Cardiff. 

There was considerable interest shown about two years 
ago by the announcement that a new industry was to be started 
adjacent to the Bute Docks, and speculation was on the alert to 
learn whether in connection with the Bute or on independent 
lines. Since then there has been a steady movement in develop- 
ment, and very soon results will be shown, and the operations of 
a coal washery on a large scale be announced. It has been under 
construction since 1906, and is to be ready by the lst of September. 
The contractors are the Maguin Company, of Dittengen, Germany. 
The washery is designed on German principle, and will consist 
chiefly of a washing and drying plant capable of washing, drying, 
and sizing small coal into nuts, beans and duff. The output 
capacity is 750 tons a day, but it is expected that this will be 
increased considerably. 


Germany and Wales. 

The visit of Mr. Hugo Stirmes, the German millionaire, 
to Wales, has caused some degree of interest, as it is not known 
what his intentions are. His visits to the leading collieries not 
connected with the Whitworth district, where Germaa colliery 
developments are going on, have increased that interest. One of 
the latest places visited has been the collieries 6f the Gwaencae- 
gurwen district, This is at the edge of the coal basin, in the 





anthracite quarter, and is under the management of Mr. 
Talis, general manager, who accompanied Mr. Stirmes in his 
investigation. 

Late Colliery Accidents. 

These, and especially the Wigan disaster, have elicited 
some reasonable remarks from leading colliery authorities, and 
among them Mr. Abraham. Mabon has come forward pointedly 
advocating the prohibition of firing in dry and dusty mines, where 
a slight explosion of gas is intensified by hecoaldust. This, after 
the experiments of Messrs. Galloway, Kirkhouse, Lewis, and 
others, can no longer be denied, especially when several important 
catastrophes in Wales point to that origin; but one of the 
objections urged by authorities is that some collieries would not 
pay to work if blasting or the use of powder or substitutes be 
disallowed, 


Iron and Steel. 

There was an impression at the last Birmingham meet- 
ing that an improvement was setting in throughout the district, 
and this is shared in Wales, where a slightly better state of things 
is beginning to show itself. There is a slight increase in railway 
consignments. At present rails figure but slightly or not at all in 
quotations. Prices continue on the basis of £5 15s, for heavy, and 
colliery and light about 10s. higher. Tin bars figure at £4 7s, 6d. 
for Bessemer, and £4 8s. 6d. for Siemens. Pig iron, warrant: 
Scotch, 58s.; Cleveland, up to 51s. 3d.; hematite, 58s. 6d.; Welsh 
hematite, 59s. Iron ore moving off not very satisfactorily at 14s. 
to 14s. 6d. for best qualities Rubio. Consignments have been 
limited. One of steel scrap from Bordeaux to Llanelly took place 
last week. Several large consignments of steel came}to Newport 
this week—one, 1493 tons, consigned to Mordey, Jones and Co., 
and another of 242 tons, Jones and Co., both from Rotterdam. 


Tin-plate, 

There is little to record in business, which remains satis- 
factory. Some large consignments have been made to Liverpool, 
one cargo of 948 boxes and another of 728 boxes. I note that 
Liverpool quote for ordinary cokes 12s. 74d. to 12s. 94d., and 
12s, 3d. to 12s, 44d. Wales, an indication that prices remain much 
about the same ; ternes remain at 22s. 9d., 23s. to 23s. 3d. Wales. 


Brecon and Merthyr Railway. 

The publication of the last report of the directors has 
been received as one of the most satisfactory that has been issued 
for some years. To the holders of preferential stock it has given 
a good deal of encouragement. The receipts from the mineral 
sources are increasing, and will, with the new collieries, be largely 
added, and probably even original stock will be benefited. 


New Industries for North Wales. 

It is stated in the neighbourhood of Flint, North Wales, 
that, in consequence of the Patent Act, a German firm of manu- 
facturers are in negotiation with the solicitors to a Flintshire land- 
owner to secure a tract of land, some fifty acres or so, for the 
erection of important works. The statement current near Flint is 
that they will employ 1000 men. 


Non-Unionism. 

There is still a certain degree of friction trouble at several 
collieries, and notices given to terminate contracts. At Cyfarthfa 
last week there was a show cards day, when it appeared that out 
of 1000 colliers employed 137 had not shown theirs at a previous 
examination, and 92 were non-unionists, so it was decided to issue 
notices to terminate on September Ist. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
Rhenish-Westphalian Iron Market. 

THE position continues unsatisfactory in almost all depart- 
ments of the iron industry. Here and there buyers have shown a 
little less reserve, but only where small orders are in question. 
Fresh orders for forward delivery are exceedingly scarce. During 
this week and the last orders have come in more freely at the 
Diisseldorf Pig Iron Convention, and some contracts for the fourth 
quarter have already been booked at the prices now ruling. 
Deliveries of the Steel Convention in July do not show any change 
compared with May. There was a slight improvement in 
demand noticeable in the semi-finished steel trade, owing to 
reduced quotations ; sectional iron was languid, and the business 
in railway material is but moderate. 


The Iron Trade of the Siegerland. 

Business during the last few weeks has been exceptionally 
quiet. There was next to noinquiry for Siegerland and wand, 
because some of the large Rhenish- Westphalian blast furnaces pro- 
duce Siegerlandiron now. Raw spathose ore is going to be reduced 
M.7 p.t. The Cologne Gazette states that, owing to a reduction of 
M. 4 p.t. for pig iron, which the Diisseldorf Pig Iron Convention 
agreed upon for pig iron lately, the Union for the Sale of Sieger- 
land Pig Iron, at their recent general meeting, resolved on a 
reduction of M. 4 p.t. for all descriptions of pig iron. 


No Alteration in Silesia. 

Both raw and manufactured iron and steel are reported 
to be in moderate demand. At a meeting on the 8th inst. the 
prolongation of the Upper Silesian Pig Iron Convention was 
resolved upon for 1909 ; in case a General German Pig Iron Coa- 
vention was formed, the Silesian Convention agreed to join. 


List Quota‘ ions. 

The following are the present quotations given by the 
Diisseldorf Change, August 7th :—Raw spathose iron ore, M. 11.20 
to M. 11.65; roasted ditto, M. 16.50; Nassau red iron ore, 
50 p.ct. contents, M. 14 to M. 14.50 per ton at mines. Spiegeleisen, 
10 to 12 p. cent. grade, M. 80 to M. 82; white forge pig, Rhenish- 
Westphalian and Siegerland brands, M. 70; steel iron, M. 72; 
German Bessemer, M. 72; basic, free place of consumption, 
M. 64.80; Luxemburg forge pig, free Luxemburg, M. 50 to 
M. 51.20 ; Luxemburg foundry pig, No. 3, free Luxemburg, M. 54 ; 
German foundry pig, No. 1, M. 72; No. 3, M. 69; German hema- 
tite, M. 75 per ton at works. Common bars in steel, M. 100 to 
M. 105; iron bars, M. 127.50; steel plates, common quality, 
M. 108 to M. 110; iron plates, M. 108 to M. 110; boiler plates, 
M. 118 to M. 120; sheets, M. 118 to M. 120; drawn wire in iron 
and steel, M. 127.50, all per ton, free at works. 


The German Coal Market. 

Compared to previous months the condition of the coal 
market does not show an improvement. Demand all round has 
been satisfactory, and about equal to production. Deliveries from 
the Rhenish-Westphalian district up the Rhine have been exten- 
sive, dealers there increasing their stocks largely. 


Austria-Hungary. 

A somewhat more languid tone was felt in the iron 
industry last week, and rumours are afloat of a reduction in the 
prices for bars. There is altogether a Noms, tendency notice- 
able, and the expectation of lower quotations has led consumers 
to hold back more than ever with their demand, Present terms 
of delivery are, as a rule, three to five weeks. German competi- 
tion increases ; any price almost is accepted, and there is talk of 
malleable iron having been sold at a loss of M. 10 p.t. Prices on 
the Austro-Hungarian coal market have stiffened a little ; house 





fuel is in strong request, while comparatively few sales in engine 


coal have been effected recently, 


No Change in Belgium. 

Neither demand nor prices show alterations compared 
with previous weeks. Scarcity of employment continues the 
general complaint, although in a few Pose favoured instances 
the number of orders booked of late is stated to have slightly 
increased. Both the bar and the plate trade is most unfavourably 
influenced by German competition, which is becoming stronger 
every week. Girders are moderately firm; in railway material a 
fair business has been done. The ig iron market does not show 
any novel feature. Foundry pig, No. 3, stands on 638f. p.t., free 
Charleroi ; basic, 68f. p.t.; forge pig, 58f. p.t. in Athus, and 63f, 
p-t. in Charleroi. Of 42 existing blast furnaces, 31 are in blow, 
against 36 at this time last year. A retrograde movement is per- 
ceptible in the Belgian coal industry, consumption all round having 
strongly decreased. ‘The activity of the Rhenish-Westphalian 
Coal Syndicate in Belgium is both extensive and successful ; 
several branches of trade that have never before bought coal in 
Germany do so now. Belgian coalowners agree to reductions now 
that might have induced purchasers to buy freely if resolved upon 
earlier ; in the Liége district prices have been lower from the begin- 
ning, and so now there has been no change. Flénu engine fuel has 
been officially reduced If. p.t. against last year’s quotation, the 
different sorts of Flénu coal now standing on 12.14f. and 16f. p.t. 


France. 
All departments of the French iron industry are exceed- 
ingly quiet, while the coal market has been in a lively and fir 
condition. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 14th. 

THE production of steel is increasing at a very slow pace. Prices 
have touched bottom, and concessions below those named this 
week on large orders are regarded as out of the question. These 
low prices are expected to result in orders for bridge material 
next week, but good authorities in some quarters cling to their 
belief that low quotations will not influence much business. 
Around Pittsburg about 80 per cent. of furnace capacity is 
engaged, and at present writing about 60 per cent. of structural 
capacity. The Edgar Thompson plant has been down to 35 per 
cent., but orders now due will bring greater activity. An 
American committee is being formed to co-operate with a London 
committee to manage the affairs of the National Steel and Wire 
Company. The meeting was held at Boston, with George Palmer, 
of London, present. 

Fabricators of steel have permitted their stocks to run very low. 
There is reputed to be a large amount of held-up work which will 
come into the market in September. The managers of the great 
structural mills are looking for much business at that time. A 
great deal of work in fabricated material has been done at about cost 
this summer to keep together. Nearly all the business done for the 
past two or three months has been in 100 to 500-ton lots. Build- 
ing demand has picked up since August Ist, and architects in the 
larger cities give the assurance that an unusual amount of office 
building and similar heavy work will be undertaken during 
autumn. 

Exports of copper for Ne er week are in excess of 6000 tons, 
Production has been curtailed at sume producing points, but the 
effect of this will not be telt for some time, if at all. Besides, 
there is no certainty as to how long the curtailment will continue, 
nor the amount of the unmined product. Prices are maintained 
at 14 cents for electrolytic. Some speculative buying is reported, 
but conditions are contradictory, and definite announcements 
cannot be safely made at this time. 

New York, August 19th. 

MANY of the larger railway systems have finally disposed at 
good prices of thin accumulations of scrap, which was purchased 
by mills to stock up for future necessities. Pursuing the same 
policy, a large number of mills, foundries, and engineering plants 

ave quietly covered future requirements at panic prices, The 
iron is being delivered and stored. In no other branch of the 
industry is the same course being pursued. The depression has 
about exhausted itself; prices have gone to their lowest limit. 
The railroad companies are at last sending large numbers of cars 
to repair shops, one company, the Pennsylvania, being credited 
with beginning the work of repair on 10,000 cars this week. 
Excessive caution is practised in all directions as to increasing 
expenses. Even bridge building has reached the lowest ebb for 
years. Inquiries this week denote that some railway systems have 
decided to spend money on repairs, bridges, engines, and shop 
equipment. This is seen in orders submitted within a few days to 
some of the large engineering plants for supplies. 

The pig iron situation is unchanged. Prices are steady. Some 
fnrnaces will blow in during September. Stocks arelow. Makers 
will guard against being caught without supplies. There are no 
prospects for a demand for maximum output. Copper weakened 
a trifle. Electrolytic is 134 to-day. Exports this month to 
August 18th, 13,059 tons, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are informed that Mr. J. F. Burke has resigned the post of 
traffic manager and engineer of the East and West Junction and 
Stratford-on-Avon, Towcester and Midland Junction Railways, 
and that Mr. Russell Willmott has been appointed to succeed him. 

Mr. Tom WALKER, until recently connected with his brother's 
firm, Messrs. James Walker and Co., manufacturers of ‘‘ Lion” 
packing, asks us to state that he has now associated himself with 
the firm of Ronald Trist and Co., of Coronation House, Lloyd’s- 
avenue, E.C, 

WE are informed that the President of the Board of Trade has 
appointed Major W. A. J. O'Meara, R.E., C.M.G., to be an 
additional British delegate to the International Conference on 
Electrical Units and Standards, which is to assemble in London on 
the 12th October next 

Mr. Lovis W. Situ has resigned his position as works 
manager for Messrs. Richard Garrett and Sons, Limited, Leiston, 
and has taken an active position in the works management, and 
will shortly join the board of directors, of Messrs, W. Sisson and 
Co., Limited, Gloucester, marine and high-speed engine builders. 
He will continue also to represent Messrs, R. Garrett and Sons in 
the West of England in thrashing and road haulage tackle. 








ConTRACcT.—Messrs. H. Davison and Sons have obtained the 
contract for the painting of the transporter bridge between 
Widnes and Runcorn with their anti-corrosive paint. 


MARINE REVERSING GEAR.—On page 200 of our last issue we 
described an interesting example of a marine reversing gear known 
as the ‘‘ Ideal,” which is made by Dickinson and Burne, Limited, 
of Church-acre Works, Guildford. We stated in the description 
that there were six inter-communicating pinions in the sun and 
planet gear. There are only four, two being wide pinions and two 
narrow. The pinions run on four separate bolts ing through 
the gear-box. We would also draw attention to the fact that the 
screws R and S which we referred to are simply used for 
attaching the brackets which carry the tumblers to the gear-box, 
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The first date given is the date of application; the second date at the 
end of the abridginent te the date of the advertisement of the acceptance of 
the com; 


on may on any of the grounds mentioned in the Acts, within two 
mathe of the date given at the end of the abridgment, give notice at the 
Patent-office of opposition to the grant of a Patent. 





ELECTRICAL STEERING GEAR. 


18,444.—August 15th, 1907.—IMPROVEMENTS RELATING TO MARINE 
ELECTRICALLY-CONTROLLED STEERING GEAR, Bernard Parker 
Haigh, 6, Elmwood-gardens, Gordonhill, Glasgow. 

The present invention has for its object the improvement of 
electrically-controlled steering gears in which the hand wheel and 
rudder are caused to move proportionally by the use of two 
‘punting switches,” or of one *‘ hunting switch” and a ‘‘ hunting 
valve.” The switches may be arranged in different ways, and a 
typical pair are shown in the engraving. In this case the first 
switch consists cf two co-axial discs, D, and D., carrying contacts, 
which supply power to the motor moving the rudder, or which, 
alternatively, control this power supply by solenoids. The two 
discs are capable of relative motion, D, ——e moved by the rudder 
through the rack R,, pinion P,, and lever L, fixed to the rudder 
post RP ; while Dy is moved by the control motor M, through 
worm gearing. The second hunting switch also consists of two 
discs, D, and D,, carrying contacts which here supply power to the 
two control motors M, and My, whose motions are supposed to be 
equal, The dise D, is moved by the hand wheel H W through 
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wheel gearing WG, while D, is moved by the second control 
motor My. The electrical connections are such that any motion 
of D, supplies power to M, and Mb, causing the dise D, to “hunt” 
D,, and causing D, to move, so supplying power to the rudder 
motor until D, overtakes D,. heouihia to the present invention, 
the motions of the two motors do not requ‘re to be etact y syn- 
chronous, since any discrepancy in the rudder position is auto- 
matically corrected whenever the hand wheel passes a certain pre- 
determined position, generally amidships. The normal action of 
the hunting switches is interrupted at this position, so that in 
effect the dise D, is then made independent of the hand wheel 
gear, and is brought to its predetermined position automatically. 
The interruption may be effected by opening the supply circuit to 
the motor M,, or both M, and Mg, or by cutting off the supply to 
the magnetic clutch M.C., or mechanical clutch, working the disc 
D,. As soon as the dise D, is freed it centres itself by the 
mechanical action of springs, balance weights, or by pressure on 
pistons. For example, the weight W may be attache to bring 
the dise central. An important feature of the invention is the 
— means of centering the hunting switch.—August 6th, 
1908, 


ELECTRIC GENERATORS AND MOTORS. 


3096. February 11th, 1308.- IMPROVEMENTS IN AND RELATING TO 
THE CONTROL OF ALTERNATING-CURRENT MOTORS OF THE CoM- 
MUTATOR TYPE IN THEIR APPLICATION TO THE DRIVING OF 
MACHINE TOOLS AND OTHER SIMILAR Devices, The British 
i aaleaiarnans Company, of 83, Cannon-street, London, 


In the driving of machine tools such as planing machines and 
similar drives it is frequently desired that they should have 
different speeds for the different periods « f the working process, 
for example, on the one hand for the working stroke, ood on the 
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other for the return or idle stroke. One of these speeds, for 
example, the so-called working speed, should be as much as 
possible independent of the load ; the other speed, the so-called 
idle speed, should as a rule be greater than the working speed. 
These special requirements can, for example, be met by the em- 
ployment of continuous-current motors with field regulation or 


one method of carrying the invention into effect, a represents the 
stator winding of a motor having short-circuit brushes b and 
exciter brushes ¢ and a series exciting transformer ¢. The upper 
brush ¢ is connected to a switch s adapted when in its closed 
position to make contact with a stud s! connected to a fixed point 
of the stator winding a, or the connection of the switch with the 
stator winding in the closed position may be variable. In the 
open position of the switch a circuit between the left-hand brush 
4 and the upper brush ¢ may be closed as indicated by the dotted 
line. By the opening or closing of the switch s a compound con- 
nection is established giving the motor shunt characteristics, while 
by opening the switch the series characteristics are obtained, and 
can be varied by alteration of the potential supplied to the motor, 
or by alteration of the transforming ratio of the exciting trans- 
former ¢, or by any other means. @ motor inthis connection 
may thus be prevented from running away. For large motors the 
switch in its open position preferably connects the left-hand brush 
» with the brush ¢, to prevent the lower brush ¢ from carrying too 
much current, as shown by the dotted line, but in small motors 
this connection may be omitted. The switching can be made 
dependent in any suitable way upon the working motion of the 
machine tool itself by contacts moving in straight paths, or by 
rotating contacts, &c. - August 6th, 1908, 


17,490. July 31st, 1907.—AN IMPROVEMENT IN THERMO-ELECTRIC 
GENERATORS, William Fennel, of Clarkson-road, Wednesbury, 
Staffs, and William Pagden Perry, of 68, Dudley-road, Tipton, 
Staffs. 

This invention refers to improvements in thermo-electric gene- 
rators. It relates only to the construction of the element and has 
for its object to increase the efficiency. The invention consists in 
forming or providing a part of an element of a thermo-electric 
metal, of considerably reduced cross section relatively to the main 
part, at some point between the hot and cold junctions, for the 
purpose of retarding the passage of heat; the diminished part 

eing such a cross sectional area in proportion to its length that 
the electrical resistance in the reduced part is less than the 
electrical resistance in the main part of the element ; such main 
part being either of the thermo-electric metal or of any other suit- 
able metal. The engraving shows a form of thermo-electric pairs 

as sometimes constructed, A denoting the negative element and B 

the positive element ; the hot junction being, say, at the top and 

the cold junction at the lower ends. In the simplest form of the 
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invention, shown by the lower engraving, slots C—or sheared cuts 
—are made at or near the middle of the element, the cuts extend- 
ing almost entirely through the cross sectional area of the element, 
leaving a neck. It is essential that the cross sectional area of this 
neck shall be of such proportion relatively to its length that its 
resistance is less than that of the remainder of the element. It is 
also essential that the necks shall be of the metal which is to 
produce the thermo-electric effect, whilst the remainder may or 
may not be of any other metal according to the design of the 
machine. An explanation of the increased efficiency may be 
found in the analogous behaviour of sound waves. It has been 
observed that the short waves—such as those produced by the 
flute or piceolo—are much more easily cut off by an obstruction— 
such as a house or hill—than are the long waves—such as those 
produced by the drum or trombone. The wave lengths of heat 
phenomena are very much shorter than those of electricity. In 
this special electrode the short or heat waves may be considered 
as obstructed or dammed back and the heat potential therefore 
raised and the electrical potential raised with it. The electric or 
long waves are not obstructed to the same extent by the slots as 
the heat waves, and the net result is an increase of efficiency. 
Whether or no this be the correct explanation it has been found 
that a slot cut in a conductor does not practically increase the 
electrical resistance, but it does enormously reduce the transfer of 
heat by conduction.—A ugust 6th, 1908. 


TURBINE MACHINERY. 


26,580. December 2nd, 1907.—STEAM AND CoMBUSTION PRODUCT 
GENERATORS FOR TURBINES, by Henry Davey, of Conaways, 
Ewell. 

This invention consists in means of producing a working fluid 
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for actuating turbines by generating steam at atmospheric pressure 





variable pole asynchronous alternating-current motors. Referring 
to the accompanying diagram, which illustrates diagrammatically 





of combustion in proportion to the steam. The steam is formed 
in an open vessel in or surrounding the furnace, and the products 
of combustion pass through the vessel, coming in contact and 
mixing with the steam as it is generated. From a space above the 
said vessel the highly heated steam and part or all of the products 
of combustion pass with the steam into the turbine as the working 
fluid. The working fluid after leaving the turbine is discharged 
into a condenser, and the necessary reduction in pressure or par- 
tial vacuum is maintained by means of a pump. By taking the 
working fluid from the higher and the escaping gases from the 
lower part of the furnace, either the whole or part of the products 
of combustion can be made togototheturbine. Onearrangement 
of this system is shown in the engraving. It comprises a furnace 
which may be for gas or other suitable fuel ; a water evaporating 
vessel provided with openings through which the products of corm- 
bustion pass into the working fluid chamber, and in doing so 
mingle with the steam generated in the evaporating vessel ; also a 
tubular boiler or feed-water heater for heating the water on its 

‘e to the evaporating vessel. The feed-water enters through 
the pipe E and passes through the tubes F, which are placed in the 
escape flue, and thence through the communicating pipe to the 
evaporating vessel. The products of combustion from the furnace 
all pass through the evaporating vessel, but as the steam formed 


) in the latter is lighter than the gases produced by combustion the 


gases tend to gravitate out of the mixture, and to escape to the 
escape flue through the feed-water heater, thereby giving up a 
portion of the heat they contain.—A ugust 6th, 1908. 


SUCTION GAS PRODUCER. 


19,009. August 23rd, 1907.—IMPROVEMENT IN OR RELATING TO 
Suction Gas PLANTS, by Edmond Bardot, of 2, Rue de Bellevue, 
Paris. 

This invention relates to a plant for the manufacture of water 
gas, and is characterised by the fact that the ordinary boiler is 
done away with and acer ac by an automatically-working spraying 
apparatus. The cooling of the gas is effec by an automatic 
suction of air without any water circulation. The cleaning and 
removal of dust are effected without any stopping of the gas- 
manufacturing process. The spraying apparatus works in an 
automatic manner for the purpose of distributing in the furnace 
of the generator sprayed or atomised water psa es with the air 
supplying the furnace and drawn in by the engine. When no 
suction takes place by the engine, the excess of water falling into 
the spraying device escapes through a small orifice at the bottom 
of the sprayer. The gas drawn in, deprived of the coarsest dust, 
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passes through the branch A into a tank B, through which pass 
vertically a series of pipes C establishing communication between 
the outer atmosphere and a dome D surmounting the tank B, the 
pipe E terminating at the chimney being secured to the dome. 
Into the dome opens the upwardly bent end of the pipe F from 
the exhaust of the engine. The tank B hasa — exten- 
sion, which is provided with a branch immersed in water and 
arranged above a tank G, which in its turn is immersed into a vat. 
A branch connects the hopper H with a washing column J. 
Above the branch K the scrubber contains coke sprinkled with 
water and resting on a grating. During the suction period of the 
engine the gas coming from the gas generator passes into the tank 
B, and eseapes through the branch K, after having through 
the said tank from the top downwards around the pipes C, in 
which, on the contrary, the air rises, which is drawn in by the 
gases escaping from the pipe F. It follows that the gas gives off 
its heat during the time that it is passing through the tank B, and 
escapes completely cooled from the tank to the washing apparatus. 
During its passage through the tank the gas deposits the greatest 
portion of its dust, which falls with tarry products which become 
condensed in the tanks below.—A ugust 6th, 1908. 


MISCELLANEOUS. 


17,026. July 25th, 1907.—IMPROVEMENT IN MECHANISM FOR CON- 
VERTING ROTARY INTO RECIPROCATING MOTION, APPLICABLE 
TO Pumps, COMPRESSORS, AND OTHER MACHINERY, by William 
Reavell and Reavell and Company, Limited, both of Ranelagh 
Works, Ipswich. 

This invention relates to mechanism for producing the recipro- 

cating motion of a piston or other movable part by the rotary 

motion of a shaft or other device, whose axis of rotation forms a 

right angle to the line of motion of the rod or other driven part. 

The object of this invention is to render this class of driving or 

power-transmitting mechanism cheaper and more compact, 

especially when constructed on a small scale and with a crank of 
relatively short length or radius. The improvement is primarily 
intended for use with small piston engines, such as —— and com- 
pressors, but also forms a convenient solution in other cases where 
it is desired to convert rotary into rectilinear motion by the 
simplest and cheapest means. In the engraving, Fig. 1 is a longi- 
tudinal section, and Fig. 2 a cross section of a mechanism embody- 
ing the improvement ; a indicates the driving shaft which receives 
rotary motion from a pulley or other suitable means, and which 
carries a crank pine. There is a double-acting piston to which 
rectilinear motion is to be imparted along its axis, and which is 





and mixing it with the products of combustion in such a way as to 
cause the fluid entering the turbine to have more or less products 





guided in a cylindrical frame or casing. e piston is perforated 
at right angles to its axis and to the driving shaft, for the recep- 
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tion of a cylindrical sliding block mounted on the end of the crank | pushed directly along the floor under the material before being 
i hich passes through a waged gto Aap oon to aie sn swung upwards.” —A ugust 6th, 1908. 

i lock f moves, e throw | 17 F 
crank is relatively short, it’ will be convenient in 17,098. July 24th, 1908.—IMPROVEMENTS IN MEANS FoR LOCKING 
of the driving-shaft a substantially 
larger than the throw of the crank, so that the crank pin will be 
situated within the circumference of the driving shaft, and that 


the crank shaft together with the crank pin can be drawn out of | nut,’ against which the lock nut is screwed, or this conical depres- 


pinc Ww 
cylindrical hole 4, in which the 
or radius of the 
many cases to make the radius 
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the casing sideways, as shown by Fig. 1. In that case the crank 
shaft is preferably secured in its position by means of a circular 
groove turned into the circumference of the shaft and a set screw 
inserted into the crank-shaft bearing, and the pump body or casing 
and the crank-shaft bearing form preferably a single casting. In 
comparison with the transversely slotted crossh hitherto used 
for a similar purpose, the present construction offers, it is claimed, 
the advantage of greater compactness and cheapness of manu- 
facture.— August 6th, 1908. 


17,411. July 30th, 1907.—IMPROVEMENTS IN CUT oR Scoop 
ELEvaTors, by Carl Georg Kleinschmidt, of 30, Bochumerstrasse, 
Herne, Germany. 

According to this invention the buckets or scoop are so guided 
when scooping up the muterial that while the chain follows an 
approximately circular path around the lower chain wheel, the 
beak or scoop edge is caused to move directly along the floor, to 
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get under the material before being swung upwards, exactly as is 
done when a shovel is poration Be hand. Two forms of the 
invention are illustrated in the engraving. Referring now first to 
Figs. 1 and 2, shovels formed like forks are fixed to the bolts of a 
chain, so that they can turn around these bolts. A lever is fixed 
to the bolts and connected with the shovels, so that the oscillation 
of the lever around this bolt causes the shovel or fork itself to 
oscillate. The ends of those levers slide upon guide rails, which 
are formed so that the scooping edges of the shovels connected 
with the levers follow the course e—f—g. The inventor formulates 
three claims, the first and chief of which reads :—‘‘ An elevator 
comprising a series of cups or forks carried by an endless chain, 
for raising coal, coke or other loose material from a warehouse floor 
or the like, characterised in that while the chain follows an 


Nots oN Bouts, by Richard Gay, of May Villa, 
Sedgley, in the county of Stafford, 

The lock nut has a truncated conical projection formed on one 

face, which enters a corresponding pooh depression in the other 


sion is formed in a washer or collar on the bolt, or is formed as a 
countersink of the hole through which the bolt projects. The 
lock nut, which has the truncated conical projection on its face, is 
also split or divided through one side into the hole as by a saw- 
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cut, so that when the lock nut is screwed up and the conical 
projection enters the said conical recess the inclined surfaces of 
the two cones acting together cause the lock nut to be compressed 
and tightened on to the bolt, which is allowed by the saw-cut or 
slit in the nut, and if the lock nut is sufficiently screwed up it will 
be perfectly tight and not liable to jar loose in work. In addition 
to the saw-cut or slit extending right through the side of the nut 
the truncated conical projecting part on the face of the nut may 
be slit or divided radially at one or more parts so as the better to 
permit of the conical part being compressed on to the bolt, but 
these slits or divisions will not extend through the body of the 
nut.—A ugust 6th, 1908, 


20,069. September 9th, 1907.—IMPpROVEMENTS IN CLIPs FOR Rorg 
HAULAGE, by Wilson Hartnell, Aysgarth, Roundhay, Leeds ; 
Herbert William Heaton, of Swiss Cottage, Pool, near Leeds ; 
and Thomas Preece, 221, Lynton-terrace, Saltaire. 

This invention relates to a device for gripping a haulage rope, of 
the kind in which a light hold is obtained at the initial setting, 
and a full grip when in use. Fig. 1 isa longitudinal section of the 
apparatus ; Fig. 2 is a longitudinal section of another form of the 
device ; Fig. 3 is a cross section of Fig. 2. Let the outside end of 
the lever be suitably connected to a truck to be hauled, the key 
having been already driven back until arrested by the stop, so 
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that the clip can be opened and placed over the moving rope. 
The key is then drawn in, and this causes the shoe and clip box 
to enclose the rope but without jamming it. — the ro: 
is running in the direction shown by the arrow. e end of the 
lever B will be held back a little by the resistance of the truck. 
This will cause the lever—Fig: 1 to turn on the pin and press 
on the shoe C1, and thus grip the haulage rope between the shoe 
and the clip-box, with a force proportionate to the resistance of 
the truck, and carry the truck forward. In Fig. 2 the lever B 
will turn slightly on its corner K, causing the curve H to press on 
the shoe C3, thus gripping the rope as in Fig. 1. If, now, from 
any cause, such as the truck reaching an incline downward and 
forward, the truck tends to overrun the clip, then the outer end 
of the lever is pushed forward and the above action repeated in 
the opposite direction. — A ugust 6th, 1908. 


26,660. December 3rd, 1907.—A Bock FoR NULLIFYING THE 
EFFECT OF EXPANSION IN BuiLpines, by George Harry 
Gascoigne, of 47, Victoria-street, Westminster. 

This invention for a block for nullifying the effect of expansion 

in buildings has for its object to provide means whereby the ferro- 

concrete, &c., of buildings with which this device is employed 
may be enabled to expand without unduly straining the walls or 
pushing them out of position. The invention consists in arranging 

a number of blocks of suitable construction, each of which is 

formed with a breakable nib or extension in an opening in the 

wall, and at the end or side of the floor or ceiling. In carrying 
out this invention the safety blocks, which may be made of burnt 


with their open faces inwards to receive the floor, so that the 
angular nib is up against the side of the chase. The nibs or 
flanges are connected to the body — of the block by a narrow 
portion or neck d to enable the nibs to be more easily broken off 
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should the floor expand. It will be readily understood from the 
foregoing description that should any expansion o2cur in the tloor 
or ceiling due to any cause whatsoever, that no damage will be 
done to the walls of the building.-—A ugust 6th, 1908. 
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894,842. FiexisLe Couetine, RK. L. Lowry, Louisville, Ky., 
axsignor of one-half to H. B, Driver, Louisville, Ky. Filed 
January 18th, 1907. 

The drawing explains itself. The two discs are secured to each 


— = 
SS 
Se 
_ iti ~ 


other by flat springs. There is only one claim. 


894,859. MACHINE FOR TARRING AND SANDING THE SURFACE OF 
Streets, W. C. Southgate, Dunedin, New Zealand,—Filed 
October 10th, 1907. 

A machine consisting of a truci: mounted on road wheels, a 

tar tank on the fore part of the truck, a sand hopper behind, 

the tar tank both being provided with outlets, means for opening 

and closing the outlets, vertical pipes leading from the outlet o 
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the tar tank to a horizontal perforated pipe extending across under 
the truck close to the ground level, a reciprocating brush behind 
the horizontal pipe tonching the ground, a spreading roller at the 
rear of the truck behind the brush and below the outlet of the 
sand hopper, and driving mechanism for the brush and spreading 
roller. ere are three claims. 

894,915. Resinrent Gear Connection, V. W. Storer, Pittshurg, 
Pa., assignor to Westinghouse Electric and Manufacturing 
Company, a Corporation of Pennsylvania,—Filed December 3rd, 
1906. 


The invention consists in putting spiral springs round the 


clay, concrete, plaster, or other suitable material, are made | coupling pins, and the general arrangement of parts, as shown in 
channel-shaped for the reception of the floor or ceiling, and are| the drawing. ‘The spiral springs are of varying diameters, the 











approximately circular path, the beak or scoop-edge of the cups 
or the like is so guided in scooping up the material that it is 


rovided with nibs or flanges extending along their length. The | larger coil touching the bosses in the driving wheels, and the 
flocks are placed in a chase or suitably shaped opening in the wail | smaller coils the pins, as shown. There are four c’aims. 
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Ar the instance of the newly-created Ministry of 
Public Works an unusually interesting inquiry is to be 
made with regard to the use of water-power and electrical 
matters generally in Austria. The Commission will 
begin its sittings next month. Itis estimated that the 
water-power in the Austrian Alpine lands aggregates 
17,000,000 horse-power. The total water-power at pre- 
gent being utilised for public electrical works in all Austria 
js only some 16,000 horse-power, or less than one- 
thousandth part of the forces generated in the Alpine 
districts alone. The Commission’s investigations will 
cover a Wide area, and are expected to have a very 
peneficial effect upon Austrian manufacturing industries. 
Special attention will be paid to the conservation of 
these vast forces for the future electrification of the State 
railways, @ work in which a small beginning has already 
been made on the Arlberg line. A specially interesting 
point which will come before the Commission is the 
advisability of making legal regulations regarding the 
export and import of electricity or electrical power. The 
question as to whether electricity can be regarded as 
wares or merchandise, and, therefore, come within the 
province of commercial treaties, raises a point in inter- 
national commercial law of a somewhat unusual character, 
which was, if we remember rightly, discussed in America 
some few years ago. The proceedings of the Commission 
will be watched with much interest both by the commercial 
and technical classes, the latter especially having long 
been anxious to see Austria’s huge natural water forces 
turned to some practical account. 


So rapid has been the recovery from the dismay that 
was spread throughout the length and breadth of Ger- 
many by the destruction of Zeppelin’s airship on the 5th 
of the month, that on the 17th a project for the construc- 
tion of permanent “ airship railway stations” at Fried- 
richshafen was being earnestly discussed! A com- 
pany of leading industrialists in Rhineland who are 
on close terms with Count Zeppelin, are, it is reported, 
negotiating for the purchase of a piece of ground about 
sixteen acres in extent near the birthplace of Zeppelin’s 
aérial liners, which it is intended to connect by a number 
of lines to the Wurtemburg railway network. On 
this plot there are to be built three airship houses, 
workshops, and, perhaps, a number of workmen's dwell- 
ings. The construction of gas and aluminium works is 
also being considered. There is a pond on the ground 
where the vessels can ascend and descend, although these 
operations are also to be practised on terra firma. Some 
little trouble is being experienced with the owners of the 
ground in question, who, it appears, are demanding a very 
high price. The Friedrichshafen city guild is, however, 
trying to bring about a settlement in order to prevent the 
transference of the “airship industry” to some other 
town, the Count having declared that, as he feels that it 
isincumbent on him to be economical with the money 
provided by the nation, he will have to accept one of the 
offers of free ground made to him by other towns, if the 
owners of the ground near Friedrichshafen do not reduce 
their demands. During the latter part of the month a 
publication of special interest, entitled “ Zeppelin,” was 
issued, in which the history and development of Zeppe- 
lin’s airships are recounted. This publication has already 
been very largely sold. 


On August 7th the Home-office published the report by 
Mr. J. B. Atkinson, H.M. Inspector of Mines, on the cir- 
cumstances attending an explosion which occurred at 
Washington Glebe Colliery, Durham, on February 20th, 
1908, causing the death of fourteen men. The explosion 
was caused by the firing of a shot of a permitted explo- 
sives (bellite No.1). The fact that the explosion took 
place under conditions which cannot be described as 
abnormal, and may often arise in dry and dusty collieries, 
is disquieting. There must always be risk in the use of 
explosives that give off heat or flame in gaseous and 
dusty mines, but the risk may be made very small by a 
thorough appreciation of the conditions under which 
danger may arise, and by adherence to the statutory 
regulations, In the case under consideration the shot 
was fired in a dry and dusty place without watering, in 
contravention of the Coal Mines Regulation Act. Wat :- 
ing is usually not carried out with a permitted explosive, 
on the ground that it “is of such nature that it can 106 
inflame gas or dust.” This does not appear to be a cor- 
rect view, and precautions should be taken just a3; if 
gunpowder were being used. In the North of England, 
Within sixteen months, four explosions due to the use of 
permitted explosives have occurred, causing the death in 
all of forty-seven men. This is a worse record, so far as 
the North of England is concerned, than that when the 
use of gunpowder was universal. Unless, therefore, the 
teasonable precautions specified in the existing statutory 








regulations are taken, the use of permitted explosives 
may become a source of danger rather than of safety. 


On August 18th a colliery explosion of an exceptionally 
serious character occurred in the workings of the Maypole 
Colliery of the Pearson and Knowles Coal and Iron Com- 
pany, Limited, at Abram, near Wigan. Of the seventy- 
eight men in the mine, only three were saved. Owing to 
the fire raging in the mine rescue operations had to be 
abandoned, and it was decided to flood the workings. 
The cause of the explosion is not known, but it is believed 
to have been the result of a shot fired in the cannel seam. 
The shaft has a depth of 635 yards, and is well known in 
mining annals on account of the serious difficulties 
encountered in sinking owing to the large quantity of 
water met with. Sinking operations were begun on May 
31st, 1895, and on August 6th a feeder was tapped which 
made the total quantity of water being pumped to the 
surface 160,000 gallons per hour, or twelve tons every 
minute. 


THE 28th of August is likely to be a red-letter day in 
trade calendars. On it the new Patent Law came into 
action, and henceforth any British patent not adequately 
worked in the United Kingdom may, under the conditions 
prescribed in the Act, be revoked. What the full effect 
of the law will be on British trade it is as yet too early to 
say. At present all the promises are good. Foreign 
manufacturers have hastened during the year of grace 
which has just expired to sell their licences to British 
manufacturers, or finding that impossible or undesirable, 
have bought land in England, and set about the construc- 
tion of factories to supply the British market. It is 
possible that for a time the products of such factories 
will be more costly than the imported products, but com- 
petition will soon restore the level. It has been esti- 
mated that the Act will result in the investment of some- 
thing between thirty and thirty-five millions of pounds in 
this kingdom, but the aspect from which it appears 
brightest is that it will increase employment, and the 
consumer will have the satisfaction of knowing that the 
money he spends buys food for English mouths and 
gives occupation to English hands. 


Tue flying machine has saved August from utter dulness 
and sterility. It has provided the only excitements of the 
month. To begin with, we had the sensational failure of 
Count Zeppelin’s balloon on the 5th. The indomitable 
inventor started a twenty-four hour flight on the night of 
the 4th, and all went well till the next morning, when a 
slight repair was necessary. To effect it the vessel 
descended to earth near Stuttgart, and there a sudden 
storm struck and utterly destroyed her. The enthusiasm 
of the Germans had been raised to a high pitch by the 
determined efforts of the Count and the remarkable 
success he had achieved, and the greatest sympathy was 
felt with him in the sudden destruction of his hopes. So 
deeply, indeed, did the people feel about his loss that a 
subscription list which was at once opened received the 
heartiest support, and the veteran finds himself in a 
position to begin at once the construction of another 
vessel. But whilst the balloon was repeating its ancient 
history, as it will do to the end, the aéroplane was making 
new records. Mr. Wilbur Wright arrived in Paris and 
made a number of flights which astonished the French 
“aviators.” He appears to have exceptionally fine con- 
trol of his machine, and succeeded in executing evolutions 
the like of which had not been seen in Europe. His 
manners, his methods, and his mystery, combined with 
his achievements, made him a popular hero. Criticism is 
now, however, beginning to arise,and there are those who 
say that his success is due not so much to any inherent 
virtue in his aéroplane as in his own athletic skill. 


Tue definite information concerning the Brazilian 
battleships which has recently become available is no 
doubt responsible for the sudden turn of naval affairs in 
Argentina. The Minister of Marine has elaborated a 
complete plan of armaments, and his renewed attempt 
to carry out a programme of naval construction on a 
reduced scale seems to have met with better luck than 
last year’s scheme, which involved an expense of 
£7,000,000. The Naval Act has already been passed by 
the Chamber of Deputies, and is now before the Senate 
for final approval. It is not intended to raise a special 
loan, as the expenditure will be distributed over a certain 
number of years, and covered by the navy’s Budget in 
the ordinary course. The shipbuilding programme com- 
prises ten 650-ton destroyers, twenty 400-ton torpedo 
boats, and a mining defence vessel for the River Plate. 
This is to constitute the first force against an invading 
fleet of line-of-battleships, and the nucleus of the future 
armaments. The estimated expenditure for the torpedo 
craft flotilla is £400,000. Besides the four cruisers of the 





Garibaldi class, Argentina has no armoured ships fit for 
high-sea fights, and the only cruiser of any military 
value is the Buenos Aires. The existing torpedo boats, 
excepting one 510-ton and three 330-ton destroyers, are 
also of very doubtful efficiency. The possibility of . 
creating an up-to-date defensive and offensive navy has 
been increased by this year’s exceptionally good crop and 
the resulting financial conditions of the country, which 
are at present very flourishing and promising, -but,on 
the other hand, there is a powerful political body. opposed 
to the expenditure, and it is by no means certain that the 
programme will be passed. 


Tue electrical engineer often experiences difficulties in 
dealing with the vast number of special terms and 
phrases peculiar to his branches—or rather phases—of 
engineering work. This is so for the reason that many 
alternative terms having the same meanings are in use, 
and that in not a few cases the meanings have no general 
acceptance. The engineer in whose work or schemes 
electrical applications play a subordinate part finds even 
greater difficulties to contend with, for, naturally, he is 
not so closely in touch with the intricacies of electrical 
nomenclature. Thus, if he be dealing with two or more 
electrical firms with regard to some particular work, he will 
generally find that they use different names for the same 
machine, appliance, or unit, and so forth; these names 
bearing but little resemblance to one another. We may 
quote a few examples of these confusing synonyms in 
common use :—Direct and continuous current; periodicity, 
frequency and alternations per second ; kilowatt-hour, 
Board of Trade unit and “unit”; choking coil, impedance 
coil, reactance coil, and kicking coil; auto-transformer and 
compensator ; cut-out and fuse; live rail, third rail, 
collecting rail, and conductor rail; transformer and 
converter, and so on. We might increase this list 
considerably, but the examples given will serve to point 
to a conclusion at which most engineers have long since 
arrived, viz., that a selection of standard terms and 
definitions is imperative. This is exactly the work on 
which a British Sub-committee of the International 
Electro-technical Commission has been engaged for some 
considerable time, and their work has at length resolved 
itself into the publication of a provisional list of terms 
and definitions on which outside criticism is invited and, 
we may add, is likely to be received. 


THE underground railway at Philadelphia was com- 
pletedin August. Its total length is only about one mile, but 
it forms an important link through the business section of 
the city, and connects at either end—by an incline—with an 
elevated railway. Like the underground railways of New 
York and Boston, it is on the “shallow subway ” system, 
the street forming the roof. Thus the platforms are easy 
of access, and no lifts are required. The excavation is 
rectangular, and has four lines of rails, two for express 
trains and two for trains stopping at all stations. The 
roof girders are supported by three rows of columns, and 
all the steel work is embedded in concrete. Electric 
trains are operated on the third-rail system, and there is 
an elaborate equipment of electric automatic block signals 
the block sections being about 1000ft. long. A peculiar 
feature of the railway is the permanent way construction. 
No ballast is used, and the floor can be washed and 
flushed with water. It is expected that this will avoid 
the dust and odour which are at times so objectionable on 
the New York lines. These lines are ballasted, and any 
dirt, fruit or waste falling upon the track must stay and 
decay. The express lines of the Philadelphia Railway 
have under each rail a longitudinal composed of two 12in. 
steel channels. These girders are 12in. apart, connected 
by diaphragms, and are embedded in the concrete flocr. 
Upon each longitudinal are laid wooden blocks or sleepers 
2ft long and 2ft. apart. The 90]b. flange rails are secured 
to these by clips and screws. The local lines have the 
rails secured by clips and tap bolts to cast iron saddles or 
chairs embedded in the concrete. The rail rests on the 
top of the chair, and can be adjusted laterally by tap 
bolts passed horizontally through lips on the chair, and 
bearing against the edge of the rail flange. Concrete is 
filled in to the heads of the rails. 


A very interesting performance was that of the flotilla 
of Italian submarines—the Glauco, Narvalo, Squalo, and 
Otaria—which, at the beginning of the naval manceuvres 
now proceeding, went the whole distance from Venice to 
Spezia—some 1300 miles—the longest run as yet made 
by any of these crafts—with their own means, ahd unaided. 
These boats are only 160 tons, and their length 120ft.; 
they are, therefore, somewhat smaller than the similar 
British craft. The Otaria is fitted with Thornycroft 
petrol motors, the others with Fiat motors of 300 horse- 
power. They can all attain a speed of 14 knots above 
and 7 knots below water. An interesting feature in these 
boats is the position of the torpedo tubes—two—below 
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the prow; also a false keel of lead weighing 12 tons, 
which may be easily detached from the inside in case of 
emergency. The excellent performance of these boats on 
their long journey has again called the attention of 
Italian naval circles to this kind of craft, and to their 
possibilities, especially for coast defence and in a narrrow 
land-locked sea like the Mediterranean, and the expansion 
of the naval programme in this direction is expected. 
While France has at present about 100 of such crafts, 
Great Britain between 50 and 60, Russia 32, the United 
States 15, Germany four, with a large programme involv- 
ing an expenditure of fifteen million marks—and even Aus- 
tria six under construction—Italy, except the four above 
mentioned, has only an old vessel, the Delfino. Another 
boat, the Tricheco, has been under construction at Venice 
for over two years. Of the naval programme of. 1905, 
which included seven such craft, larger and faster, only 
the Foca has been laid down. She is being built at the 
yard of the Fiat-Muggiano, Spezia, and will be launched 
about the end of the month. 


Fiy1nG machines for military purposes are being tested 
under the direction of the War Department of the United 
States Government. Tenders for such machines were 
invited some months ago, acceptance being conditional 
upon the results of certain specified tests. It is reported 
that it has been decided to purchase a Baldwin machine. 
Other machines are still under trial. While enthusiasts 
claim this as a great “‘ proof” of the practicability of fly- 
ing machines, it is really only one more small step in an 
interesting series of experiments. That this is so is shown 
by the numerous attempts made with the Baldwin 
machine before it was able to meet the conditions of the 
tests. Something always happened; a motor stopped, an 
important detail broke or failed, the operator made a 
slight mistake, or some unfavourable influence of wind or 
weather prevailed. In any case, the machine made only 
a short flight of a few minutes each time, after hours of 
preparation. It was on a par with the fledgling making 
its first attempts at flight. As has already been shown in 
Ture ENGINEER, there is not yet in existence a machine 
which is a practicable airship or flying machine, capable 
of sustained and regulated flight in the same way as a 
motor boat on the water or a motor carriage on land. 


A NUMBER of interesting figures have just been issued 
by the Ministry of Agriculture, Industry, and Commerce, 
relating to the development of electric plants (hydro- 
electric and others) in Italy during the years 1906 and 
1907. From these it appears that during the two years 
named some 465 permits were issued, of which 213 were 
for new and 252 for the extension of existing plants. Of 
new stations, 1906 accounts for 125, and 1907 for 88. Of 
the latter, 50 are hydro-electric, and the remainder derive 
their motive power from steam, gas, or oil. Amongst the 
most important new plants is that of the Societa Elba, 
with 3000 kilowatts; whilst the chief extension is 
that of the Societaé Adriatica di Elettricita, which has 
added 110 miles of new lines in the provinces of Padova, 
Vicenza, Creviso, and Belluno. Hydro-electric plants 
especially are increasing rapidly in Italy, and their 
aggregate horse-power is getting close to one million. 
Hydro-electric plants of great importance, also reserve 
steam generating power stations, are being contemplated 
by the railways—for the electrification of the lines—by 
municipalities, and by large industrial companies. The 
total hydraulic horse-power available in Italy is variously 
estimated at between a minimum of three millions and a 
maximum of eight millions, but the most trustworthy 
estimates put it at between five and six million horse- 
power. This, however, may be increased when reaffores- 
tation and the adoption of a more rational system of 
hydraulics in the mountains have improved the condi- 
tions. All this is now calling for keen attention from 
technical and other men in the country. 


Late in August Mr. Faranda, chief engineer to the 
State Telephones in Rome, left for New York and 
Chicago, there to study the latest and most improved 
telephone systems in use on the American continent. 
Since July 1st, 1907, when the Roman telephones 
passed into the hands of the State, the system has been 
found wanting in several respects, and a crisis was 
feared. It has therefore been decided to renew the 
plant —increasing the efficiency and adopting the latest 
and best improvements—and to reorganise the service 
throughout. With this object in view some experiments 
are now being carried out in Rome at the Ministry of 
Posts and Telegraphs to test the efficiency of the Lorimer 
system, which has been proposed, and which is at present 
in use in America and elsewhere. The “ Lorimer” 
apparatus is built at Toronto, Canada. Changes in the 
postal and telegraph services, which need much im- 
proving too, are also contemplated. Amongst the 





former the pneumatic post in Milan, Rome, and 
Naples, for which a first grant of £40,000 has been 
made, are of particular interest. Amongst the latter it 
is important to note the extension of wireless telegraphy 
at home and in the Colonies, and the building of large 
stations—that of Cottano, Tuscany, being one of the 
most powerful in the world. 


Tue Canadian Government at its last session voted 
the sum of 100,000 dols. to be expended on a survey of 
the country between Winnipeg and Hudson’s Bay, to get 
accurate information and estimates of the cost of con- 
structing a railway between these two points. On 
August 11th about 100 men forming four survey parties 
left Winnipeg, and it is expected that definite information 
will be available for the next Parliament. All questions 
as to the suitability of the district for settlement, the 
climate, the harbour facilities and navigation, are being 
carefully studied. The total distance of the contem- 
plated route is about 500 miles. Generally the valley of 
the Nelson River from Lake Winnipeg to Port Nelson, 
and the valley of the Churchill River to Fort Churchill, 
will be the principal routes to receive attention. 


On August 5th upwards of 8000 men representing the 
allied trades on the Canadian Pacific Railway from St. 
John to Vancouver went on strike. The strikers included 
boilermakers, car men, electricians, machinists, moulders, 
blacksmiths, pipe fitters, helpers, and men known to the 
trade as specialists. The conductors, engine-drivers, and 
brakemen are not affected. In the Montreal shops alone 
it is claimed that nearly 2000 men walked out. The case 
is peculiar, but simple. Last fall, when business began to 
decline, the company posted notices in the shops to the 
effect that certain agreements under which work had been 
carried on would cease to be effective on a stated date. 
The unions objected, taking the ground that the notices 
implied a reduction of wages, and applied to the Govern- 
ment for an arbitration board, which was granted them. 
The board consisted of three, one representative named 
by the railway, a second by the unions, and a third by the 
Government. The board concluded its investigation, and 
presented two reports, one of which was signed by the 
union representative, and the other by the other two 
members. The unions then refused to accept the majority 
report, and struck. The company, while expressing dis- 
satisfaction with the arbitration, said it would accept the 
terms of the report. After the strike the company made 
no statements of any sort. Against tremendous odds it 
continued to operate its immense system. Gradually it 
is obtaining men to take the places of the strikers. One 
of the features of the case is that the Canadian Pacific 
Railway pays a higher rate of wages than the other rail- 
roads. As far as can be learned, the unions have only two 
points of objection. The award permitted one apprentice 
to four journeymen. The union wants only one to five. 
And the award allows a grading of the boilermakers, the 
best mechanics remaining at the present rate, and others 
being graded into classes, the lowest getting about 
83 cents per hour less than the best. The strikers as a 
whole remain out. The company stands just as firmly 
to its position, and apparently the railway affairs are 
running smoothly. The case is interesting in this country 
in view of our recently established Railway Conciliation 
Boards. 


Aw extension of the Atlantic network of submarine 
telegraph cables that will affect British submarine tele- 
graph companies will be carried out before long by the 
Deutsch-Siidamerikanische Telegraphen - Gesellschaft — 
German South American Telegraph Company—which 
was established on the 27thof the monthin Berlin. This 
new company, which will be domiciled in Cologne, will 
be subsidised by the German Government, and its inten- 
tion is to lay and work submarine cables from Emden 
vid Liberia and Teneriffe to Brazil and from Emden 
direct to the German colonies in West and South-West 
Africa. One great object of the new company is to be 
independent of England’s cable vid Madeira and Cape 
Verde with Brazil and of the French cables to Brazil vid 
Brest. Still more importance is, however, attached to 
the direct cable communication which will be established 
with German South-West Africa, as the only telegraphic 
connection with that country is now effected by English 
cables to Cape Town, where the messages are transmitted 
back to Swakopmund. It is reported that the new cables 
are to be made by German companies, and that the cable 
laying is to be done by the German cable ship 
Stephan. : 


At Ottawa, on the 12th of the month, an Order in 
Council was passed at the suggestion of the Hon. G. P. 
Graham, Minister of Railways and Canals, appointing 
the Board of Engineers for the construction of the Quebec 





Bridge. The Board will be composed of H. F, Vantelet 
M. Can. Soc. C.E., of Montreal; Maurice Fitzmaurice, 
M. Inst. C.E., of London, England ; and Ralph Modjeska, 
M. Am. Soc. C.E., of Chicago, Illinois. These gentlemen 
will not only prepare the plans for the new bridge, but 
will superintend and supervise the entire work of con. 
struction. Mr. Vantelet is a graduate of the Polytechnic 
School of Paris, and has been in Canada many years, 
He was for a long period in charge of the steel bridge 
work of the Canadian Pacific Railway, the genera] 
excellence of which is due largely to his skill as a 
steel constructor. Since leaving the Canadian Pacific 
Railway a few years ago he has been in private practicg 
in Montreal, and has designed many important: stryo. 
tures. Mr. Fitzmaurice is the present chief engineer 
of the London County Council. He was associated 
with Sir Benjamin Baker in the construction of the 
Forth Bridge, and was also one of the engineers entrusteg 
with the carrying out of the Assouan Dam across the 
Nile. Mr. Modjeska is one of the leading bridge engj. 
neers of the United States, and has for many years been 
prominently identified with the railway bridge work jn 
the Western States. The Board will commence its duties 
at once, 


Tae first portion of the Hejaz railway has just been 
completed, and was opened last Tuesday by a special 
mission sent by the Sultan. The new line starts from 
Damascus, and traverses the sacred places of Islam, 
and at present ends at Medina. The construe. 
tion, the funds for which have been collected from 
Mohammedans all over the world, has been so rapid 
that it is believed that at the end of next year the 
line will be completed as far as Mecca. Fortunately, 
the nature of the ground has been favourable for this 
class of work; but even this fact does not detract from 
the merit of the work done by the engineers when it is 
stated that it is only four years ago since the work was 
commenced, and the length of line built, is about 750 miles, 
Rivers and lakes are practically non-existent, but the 
direction and conformation of the wadys, or water. 
courses, have happily been such as to favour the aligns 
ment and work of construction. Wells have been sunk 
for obtaining the necessary water, and it is anticipated 
that a sufficient supply will be obtained. It is interest. 
ing to note that, as in the case of the Trans-Siberian Rail. 
way, the work has been carried out by military labour. It 
is also interesting to recall the fact that it is just eleven 
years ago since a scheme was promulgated for construct- 
ing a British railway from Port Said across the land of 
Sinai and the neck of the Arabian Peninsula to the head 
of the Persian Gulf, and there to effect a junction with 
the Indian system. 


Amupst the excitement consequent on the new régime 
in Turkey, the talk has been almost exclusively of the 
political effects of the change, and but little has been 
heard as to its possibly even more important economical 
results. Herr J. Roessler, director of the German Orient- 
bank in Berlin, contributes a valuable article to the Neue 
Freve Presse on “The Economical Consequences of 
the Turkish Constitutional Reform,” in which he points 
out that the new developments from the economic 
standpoint are of the highest importance, not only to 
Turkey, but to all those nations having commercial 
interests in the Levant. Substantially, he says, Turkey 
has been virtually a closed country against foreign trade, 
through the absurd policy of the Government, the almost 
impossible transport and import regulations, and the 
chicanery and corruption of the officials. With these 
removed, much may be hoped for. The whole of Asia 
Minor is rich in natural resources of every kind. There 
are many evidences of extensive mine workings long 
abandoned, but which with modern machinery and 
methods would prove highly remuncrative. But absurd 
mining laws, and the difficulties in the way of obtaining 
satisfactory concessions, have hitherto prevented this 
being done. With regard to manufacturing, Turkey 
offers what might almost be described as virgin soil. 
There are some relatively small breweries in Salonichi 
and Constantinople, a glass factory, a carpet factory in 
Hereke belonging to the Sultan, a Government powder 
and ammunition factory, some steam mills, weaving 
works, and some quite unimportant shipyards. With 
these exceptions there is nothing in Turkey worthy of 
being called a manufacturing industry. The big towns 
are awaiting the introduction of electric light, telephones, 
tramways, and drainage systeins, whilst the Government 
must do*something for the creation of new means of 
communication, harbours and shipping. In all these 
directions Turkey offers a rich field of activity. Herr 
Roessler concludes by saying that after all Turkey is 
financially sound. Despite decades of despotic and crazy 
misgovernment, of commerce fettered and state funds 
squandered, the country has maintained a gold currency, 
has slowly reduced its national debt, and has {even met 
extraordinary outlays out of the ordinary budget. 
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GERMAN EXPERIMENTAL TANKS. weight of the carriage, which in the Washington establish- | is covered over by a substantial hall built with walls one 

No. I. and a-half bricks in thickness, and about 6ft. 6in. in 


THE BERLIN ‘TANK. 

riglich Versuchsstation fiir Wasserbau ufid 
Royal Experimental Station for Hydraulic 
Engineering and Shipbuilding Purposes—in Berlin is a 
State institution which, as its name implies, is devoted 
not only to the towing of ships’ models, but also to 
xperiments in connection with hydraulic science. The 
oa proposal for an establishment of the kind was made 
sd long since as the year 1880 by the late Professor 
Schlichting, and, according to the plan worked out by 
him, it was to be attached to the technical college in 
Charlottenburg, and be used for purposes of instruction. 
But although the Prussian hydraulic works authorities, 
the teaching body, and the German Admiralty, which 
had had the establishment of an experimental tank in 
view since the seventies, were alive to the utility of and 
need for it, twenty more years elapsed before all the 
obstacles which stood in its way were removed. After 
the design had been carefully discussed and worked out, 
work was at last begun, and the establishment started 
operations in 1902. The station belongs to the depart- 
ment of the Ministry of Public Works, butis laced at the 
disposal of the Admiralty during three months of the year. 

A site for the station was found in the so-called Lock 
Island of the Landwehr Canal, lying between Berlin and 
Charlottenburg, near the technical college. This is above 
all things advantageous for experiments in the domain of | 
hydraulic engineering, because a volume of water of 
912 cubic feet per second, with a fall of 4ft. 1lin., is at 
all times available. 
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While the length of the main experimental tank 
—see ground plan in Fig. 1— exceeds that of the 
Bremerhaven tank by only 19ft. 8in., the breadth at | 
the surface of the water is 34ft. 54in.—see Fig. 2—| 
and the depth of water is 11ft. 6in. The breadth of | 
34ft. 5}in. was chosen in order that models witha breadth | 
of aft. 32in. (1 m.) and a draught of 134in. could be towed ; | 
for,on the one hand, the results of the towing experi- 
ments are the more accurate the larger the scale of the 
model, and, on the other, the breadth and depth of the 


TW Wyrreeee ee 
NFTRRRRRRR ERR ER A Henn nA RRR RR RIN hh 





W Observation 
Passage 























ment amounts to 32 tons, and to avoid any chance of its 
springing, a gauge of 19ft. 8}in. was chosen for it, which 
experience in the other tanks had shown to be eminently 
suitable. Since, however, the breadth of the water sur- 
face, as shown above, had for very cogent reasons been 
fixed at 34ft. 54in., it was difficult to arrange a suitable 
bed for thé carriage to run on. In the establishment of 
Denny Brothers, in Dumbarton, the rails for the carriage 
are hung from the tie beams of the roof, a method 
which, in spite of the small breadth of carriage thereby 
attained, has not been imitated in any tank since con- 
structed, because the deflections of the tie beams and 
errors resulting therefrom seemed to be inseparably 
attached to it. It appeared equally impossible for 
brackets extending 7ft. 44in. over the tank to be 
fitted so rigidly, and be so well anchored, that all 
possibility of springing should be excluded. There 
remained only the expedient of arranging pillars 
for the rail-bearers in the tank itself. In order, how- 
ever, to make sure that the results of the experi- 
ments would not be injuriously affected by supports of 
this kind, very careful and exact investigations were 
made beforehand in Bremerhaven. These showed that 
the supports exerted no appreciable influence on the 
resistance of the models. 

Two rows of columns, 28ft. apart, are accordingly built 
into the concrete masonry of the tank. The columns 
are of cast iron, and are each 4in. diameter, and are 
spaced 6ft. 63in. apart in the longitudinal direction. On 
their broad heads and on the concrete floor of the tank 
are arranged transverse bearers, which extend about 
lft. Sin. beyond the centre line of each row. On each 
row of columns rests a longitudinal bearer of I-iron 
7jin. deep, and on this again an oak beam 4in. in thick- 
ness. To take the bolts for securing the latter, wrought 
iron plates 8in. broad are riveted to the I-iron at intervals 
of 2ft. The transverse bearers are connected together 
by diagonals and surmounted hy wooden planks. 

As in the case of the tank of the Norddeutscher Lloyd, 
a dry pit 37ft. 5in. long by 22ft. 8in. broad—see section 
in Fig. 4—is arranged in the middle of the head end of 






Fig.2.Section 





height, with a Mansard-shaped rocf. The tie-beams of the 
roois are of iron with wooden longitudinal purlins. The 
roof itself consists of a wooden lining with a Ruberoid 
covering. The illumination of the , as indeed of the 
whole establishment, is so arranged that the sun cannot 
shine directly into any of the rooms and damage the 
paraffin by the heat of its rays. As a result of this, 
the surface of the Mansard roof lying towards the north 
is formed entirely of rough plate-glass, and the walls 
contain no windows. Only in the end building and in the 
middle building containing the observation passage is an 
—— made to this rule, so that sufficient light is 
available for photography. 

Much as in Bremerhaven, the rooms which are required 
for the general work of the establishment are arranged 
round the head of the main experimental tank—see 
ground plan, Fig. 1. For this purpose,since the head end 
of the main tank with the trimming and observation 
tanks projects under an arch of the City Railway, it was 
convenient to include several other arches in the block, 
and fit them up accordingly. In order to provide the 
necessary communication between these, and since the 
room under the arches is not in itself sufficient, a hall 
was built out in front of four of the latter, 135ft. long 
by 30ft. wide. Here also care is taken, by the use of 
saw-shaped skylights, with their glazed sides presented 
towards the north—see section, Fig. 4—that no sunlight 
penetrates directly into the rooms. 

The distribution and the purposes of the different 
rooms may be seen from the ground plan in Fig. 1. Here 
also, as in Bremerhaven, a travelling crane runs along 
under the roof, and by its means the models can be trans- 
ported from the moulding box to the various tables, to 
the model-cutting machine, and finally to the trimming 
tank. 

It may be observed that, thanks to the careful protec- 
tion afforded against direct sunlight and the cooling effect 
of the comparatively large quantity of water in summer, 
and to the low-pressure steam heating in winter, it has 
been found possible so to regulate the temperature . 






Fig.4.Berlin Experimental Tank 
Section at the Head through 
the TrimmingTank 
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“The Engineer 


experimental tank must be at least ten times the corre- 
sponding dimensions of the models, if the results are to 
rank as having been made with an unlimited expanse of 
water. 

The bottom and sides of the tank are made of rammed 
concrete, which is for the most part composed of one part 
of Portland cement, half part of hydraulic lime, three 
parts of sand, and five parts of gravel. The outer layer, 
however, consists of a richer mixture of 2 parts cement 
with 4} parts sandy gravel. In order to give the bottom 
the necessary firmness, and to prevent the development 
of cracks, 4 irons of 2jin. by 1jin. by }in. are inserted at 
distances 3ft. 3}in. apart; through the webs of the latter 
round iron rods Zin. in diameter by 4in. in length are 
passed. The wooden containing walls, consisting of 3}in. 
deals, and further stiffened by oblique piles at intervals 
of 13ft. 14in., were allowed to remain in place, and they 
also serve as foundations for the walls of the hall. No 
special lining material was applied to ensure water- | 
tightness, but the material used is of so impermeable 


a nature that the water surface only falls one-twelfth of | 
| head end, where it is under the arch of the City Railway, 


an inch in twenty-four hours. 
Embedded in the concrete at regular intervals are iron 


forks, to which longitudinal wooden battens can be | 


fastened, by the help of which channels of every | 
shape and size can be constructed—see transverse sec- 
tions, Fig. 3—in order to determine the influence exer- | 
cised by these on the resistance of the vessel under 
investigation. 

At about the middle of the south side of the tank a | 
lateral observation passage entered by a stair is exca- 
vated—see Fig. 2—the floor of which lies at about 
4ft, 1lin. below the surface of the water. The side wall 
of the tank is here formed by a plate of glass 13ft. long, 
which reaches 2ft. 74in. below the surface of the water, | 
so that from this point the model in motion can be con- | 
veniently observed and the waves raised by it can be | 
photographed. | 

A further difference from the experimental station of 
the Norddeutscher Lloyd consists in the foundation for 








* No. I. appeared August 21st. ! 
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THE BERLIN EXPERIMENTAL TANK 


the tank for the purpose of adjusting the apparatus of 
the towing carriage. At one side of the pit lies the model 
trimming tank, 39ft. 44in. in length, which again has a 
dry pit 2ft. 94in. in width at its other side. In this way 
greater convenience in trimming the models is attained 
than in Bremerhaven, since the work can be carried on 
at both sides from the pits, which are approached by 
stairs, while in the older station wooden foot planks 
were arranged along the sides. At the other side of the 
central pit there is a dock 6ft. 63in. in breadth, in which 
models can be kept. This dock and the trimming tank 
can be shut off from the experimenting basin by means 
of wooden gates. 

Since the station is not only intended for towing 
experiments, but is also employed for hydraulic engineer- 
ing investigations, the tank is further provided with a 
complete lock with gate recesses, side platforms, and 
sill. Beyond this lock, i.¢., at a point 67ft. 7}in. from the 
end of the trimming tank, the experimenting basin first 
obtains its full breadth of 34ft. 54in.; up to this point, 
indeed, it is nowhere more than 23ft. broad, and at the 


it has a depth of only 4ft. 1lin., it being considered un- 
desirable to dig more deeply into the foundations of the 
piers. Since in this part of the tank the carriage is only 


| getting up speed, the shallowness of the tank at this 


point has no detrimental effect on the towing experi- 
ments. 

While the supply of water to the main tank for hydraulic 
experiments is effected by means of a channel from the 


| Upper Landwehr Canal which ends in the harbour basin, 
| and has the same section as the latter, the water for 


model-towing purposes is pumped into the tank from a 


| special deep well by an electrically-driven centrifugal 


pump. The same pump is also used for the complete 
emptying of the tank, since only a height of water of 
4ft. 1lin. can be let off into the lower part of the Landwehr 
Canal by the opening of a sluice in the lower end of the 
experimental basin. By a simultaneous opening of the 
above-mentioned supply channel and of the discharge 
slide, hydraulic engineering 2xperiments can be made in 
and with flowing water. 
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throughout the establishment that the differences be- 
tween that on the hottest summer day and that on very 
cold winter nights is at most 20 to 24 deg. Fah. 

Since the models are here also made of paraffin, there 
is, of course, a paraffin inelting furnace on the same 
rages as that in Bremerhaven. It differs from the 
atter outwardly only in the circumstance that it is 
arranged for heating by gas. It is also larger, being 
arranged to contain 110 gallons of paraffin, so that it 
suffices for the models of 23ft. by 38ft. 33in. by 133in. in 
depth which can be made in the establishment. For the 
same reason the moulding box also is correspondingly 
larger than the one in Bremerhaven, its length being 
27ft. 6in. and its breadth 4ft. llin. The models are 
made in the same manner as those in Bremerhaven, and 
the operations need not therefore be here described in 
detail. The only difference in the process is that, in 
order to facilitate the working of the paraffin, an addition 
is made to it of from 1 to 3 per cent. of beeswax, accord- 
ing to the time of year. ° 

A considerable improvement over Bremerhaven methods 
is represented by the edge-cutter for smoothing down the 
edge of the model, the design of which is similar to that 
in the Norddeutscher Lloyd establishment. The screw- 
nut holding a vertically adjustable spindle, 3in. in 
diameter, with finely pitched square thread, can be 
moved to and fro in the transverse direction in a rectangu- 
lar frame made of channel iron 23in. by 1,,in. by 1,5,in. 
by }in., which runs on wheels on the edge of the moulding 
box. The spindle is hollow. In it rests a shaft free to 
turn in ball bearings and provided at its lower end with 
a cutting head, while at its upper end it is actuated by 
a motor of jy) horse-power, which drives it at above 
1800 revolutions per minute. After the edge is worked 
down two cross-pieces are screwed on, and the model is 
lifted out of the mould in the same way as in Bremer- 
haven. Thedesign of the model-cutting machine is the 
same as that of the machine in Bremerhaven, except 
that for larger models it is correspondingly larger and 
the cutter has a speed of 1800 revolutions per minute. 
The cutting in of the water-lines, the smoothing of the 
models, the ballasting, trimming, &c., are done in the 
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same manner as in the establishment of the Nord- 
deutscher Lloyd in Bremerhaven. 

With regard to general arrangements, the principal dif- 
ferenee between this establishment and that of the Nord- 
deutscher Lloyd consists in the presence here of an addi- 
tional iron experimenting trough 65ft. Tin. long by 
6ft. 6fin. broad and 12in. deep, which can be adjusted at 
any desired angle. This basin is for experiments in the 
domain of hydraulic engineering. 








GLASGOW HARBOUR EXTENSIONS. 


TE annual inspection by the Clyde Trustees of the 
harbour and river, with special reference to the works of 
extension and reconstruction proceeding at various parts, 
took place on Tuesday, September 1st. The visit was 
preceded by the annual general meeting, and was followed 
by the annual dinner in the hall of the Trust inthe even- 
ing, the proceedings being charged with special interest 
on several grounds. This year marks the jubilee of 
the Clyde Navigation Trust as a corporate body, 
since its consolidation in 1858. Again, three years 
ago, when the constitution of the Trust was increased 
in membership from twenty-five to 42, it was decided to 
enlarge the existing head offices in Robertson-street, not 
only for the accommodation of the additional Trustees, 
but of the officials who had, like the revenue, almost 
doubled since the 
the early eighties. 


existing building was erected in | 
The formal opening of the extended | 
premises, which altogether form an imposing building, | 


superstructure to complete thereafter. The ground dealt 
with extends westward from the Queen’s Dock to Ferry- 
road, Pointhouse, and, as will be seen from the plan, it is 
in the form of a long isosceles triangle, having its base at 
the shipyard of A. and J. Inglis, Pointhouse, and its apex 
at what was formerly the shipyard occupied by John 
Shearer and Son. Its north side is bounded by the Point- 
house-road, and south by the river frontage. Until 
reconstruction was begun the area was occupied as a 
foreign animals’ wharf, with slaughter-house, and as a 
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the navigable channel. Another for a plane quay wall, 
utilising the background for dock purposes, while a 
third provided for one inlet basin at the western end, 
next to the Ferry-road, and a similar basin parallel to the 
river at the eastern end, and utilising the entire back- 
ground and the remaining triangular space for storage 
warehouses. The latter scheme also provided for the 
setting back of the Yorkhill quay about 60ft. through- 
out its whole length, and the entire removal of the 
landing wharf at Partick in front of Pointhouse shipyard. 
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with a grand dome, occupying the corner of Robertson- | 


street and the Broomielaw, was signalised by the annual | j 
| timber depot. As accommodation for both purposes had | The last of these schemes was the one adopted, and in 


dinner held in the new Board Room or Trust Hall, which, 
circular in shape, and under the dome, forms the most 
important feature of the interior. 

Boarding their steam yacht Comet about half-past one 
o'clock, the Trustees proceeded down the river, the first 
work of interest reached being the new basins and quays 
at Yorkhill, of which we give a general plan and a number 
ofillustrations. This work was commenced in the early part 
of 1907, and is now almost finished, there being only about 
174 lineal feet of quay wall to found and 280 lineal feet of 


Fig. 5—-NEW WORKS AT YORKHILL 


| been provided at other extensions of the harbour—Merk- | view of the congestion existing in the harbour, the work 


new shipyard and dock at Elderslie, the whole of the 
ground was thus at the disposal of, the Trust. 

Several schemes for best utilising the area, and im- 
proving the river, were brought forward and discussed. 
One of these provided for two inlet basins at right angles 
to the river, without altering in any way the breadth of 





lands and Linthouse—and as the lease of the shipyard by | of reconstruction was not long in being begun. The con- 
the Shearer firm had expired, and they had laid out their | tract for the whole of the work—except the removal of 


the excavated material, which will be done by the Clyde 
Trustees’ own dredging and barge plant—was let to 
Robert McAlpine and Sons, contractors, Glasgow. The 
alterations involved will be clearly gathered from the 
general plan, which we give in Fig. 5. The west basin, 
which has a width of 230ft. and a mean inset from the 

















THE ENGINEER 


o> 


te 





Gurr. 4, 1908 








— 


ver of 650ft., provides. a water area of 34 acres, with a 

uayage of 600ft. parallel to Ferry-road, and 500ft. on the 
. posite side. The end. quay is 188ft. in length, thus in 
itself providing berthage for one medium-sized steamer. 
The Yorkhill works will provide the harbour with about 
1150 yards of quayage having a depth of 28ft. at low- 
water, in place of the former 462 yards of timber wharfing, 
and, in addition, the river will be widened for some 
distance by about 60ft. With this considerable addition 
to the quay berthage, however, the Trust have now 
utilised absolutely all that is possible in this way in the 
upper part of the harbour. 

The contract let to Robert McAlpine and Sons 
embraced four classes of work, viz.:—Quay walls on 
monolith foundations, ordinary quay walls built within 
timbered trenches, timber wharfing, and ferro.concrete 
wharfing. The concrete monoliths generally are 30ft. in 
length by 24ft. in breadth, with one longitudinal and two 
cross walls, thus forming six wells, each 5ft. 9in. by 
Tft. 3in., in which the excavating grab worked; 3ft. of 
this height’ is composed of a@ wooden shoe, and the 
remainder of concrete blocks 3ft. 2in. in thickness built 
in courses one above the other, and breaking bond. The 
shoe was set in a trench at a level of 26ft. below cope 
level. The sinking of the monoliths was effected by 
grabs working in the wells already referred to, removing 
the material inside the monoliths. In every case sinking 
had to be assisted by piling on cast iron weights, the 
loads ranging from about 400 to 1000 tons, depending 
on the character of the strata through which the 
monoliths were being forced. One of the engrav- 
ings illustrates the occasional difficulties met with in 
efiecting satisfactory sinkage. One end of the mono- 
lith structure had no less than 1150 tons of iron 
slabs superimposed before correct disposition was found. 
In the west basin some monoliths had to be sunk 
some distance into hard strata, and the services of a 
diver were required to get them down, while on the 
river side quay wall boulder clay and freestone were at 
places unexpectedly met with. The work on the whole 
was on soft ground, and was carried through very 
rapidly, one monolith being built and sunk in from five 
to six days. The grabs employed were of the Priestman 
type, and Fig. 4 shows one of these suspended over a 
monolith, together with a grab of the type employed by 
the Clyde Trustees’ staff on the similar work at Rothesay 
Dock, Clydebank. Between every two monoliths there 
is a space 4ft. in width, and to make this space or joint 
secure sheet piling was driven at the back and front of the 
joint, and the enclosed space was then dug out by grabs 
and filled up solid with concrete. At circular corners the 
monoliths are triangular in form and curved on face, and 
in such cases it was necessary that the shoes should be 
built of steel plates and angles. The length of wall 
founded on monoliths is about 2063ft., and of ordinary 
wall about 935ft. x 

The superstructure, 26ft. in height to surface of granite 
cope, extends along the top of the monoliths, and is built of 
rubble masonry with a facing of vitrified blue bricks 
backed up with red clay bricks. Where a hard founda- 
tion of boulder clay or rock was within reach an ordinary 
quay wall was built in open trench, the upper part of the 
trench being cut with slopes 14 to 1 and the lower por- 
tion being timbered. The general height of the ordinary 
wall from foundation to cope is about 538ft., and the sec- 
tion of the upper 26ft. corresponds with the superstructure 
of the monolith walls. 

The timber wharf forming the south side of the east 
basin is 300ft. in length by 30ft. in width. It has three 
rows of main piles, the front and centre piles being 13in. 
and the back piles 12in. square, placed 6ft. between, centres 
longitudinally. Between the centre piles sheet piling is 
driven 12in. thick. The slope from top of sheet piling to 
back piles is protected by stone pitching. This wharf is 
held back to Kelvinhaugh Wharf by tie rods. ll the 
timber for piles, planks, braces, joists, &c., is creosoted 
pitch pine. 

The ferro-concrete wharf forming the east end of the East 
basin has been constructed on the “ Hennebique” system, 
and is 120ft. in length along the cope and 160ft. along the 
back. It is the first example of this class of work on the 
Clyde, and has been constructed as an experiment, in 
view of prospective works. Like the timber wharf, it is 
80ft. broad, and has only two rows of main piles, viz., at 
the front and centre; these are 14in. square, and are placed 
10ft. apart longitudinally. The sheet piles are 16in. by 12in. 
in section and were driven continuously along the back of 
the wharf. The tops of these piles—as will be seen in Fig. 3 
—terminate a little above low-water level, and the whole 
of the superstructure above this level, including continua- 
tion of piles, all braces, beams, diagonals, back lining, and 
decking, was moulded in place within timber framing, thus 
producing a thoroughly rigid jointless structure. The back 
of the wharf above the top of the sheet piles is formed with 
pillars at intervals in extension of the sheet piling, and 
with a lining 6in. thick. The decking is of similar thick- 
ness. To prevent abrasion from vessels the face of the 
wharf is provided with vertical and horizontal fenders of 
elm, while the coping is of pitch pine covered with plate 
iron sheathing. The ferro-concrete wharf is tied back to 
anchor blocks of concrete. The driving of the ferro-con- 
crete piles by ordinary hammers was much accelerated by 
the application of water pressure, which was obtained 
from a Corporation main happily existing in close 
proximity to the site. The water pressure was 
applied by means of a tube in the heart of the pile, and 
slmilar means were also used for making good the joints 
between the sheet piles. These piles were formed with a 
circular recess on each edge, and were to be driven so 
closely together that a whole circle would be formed by 
the meeting of every two piles. The material lodging in 
these circles was quickly cleaned out by a jet of water 
issuing from a wrought iron pipe inserted into the cir- 
cular space, after which the space was filled up with 
cement grout. The dredging out of the west basin is 
now being executed by the Trustees’ plant, and plans 
are in preparation for the sheds to be erected on the 
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east and west quays. When the. Trustees were 
authorised by their Act of 1904 to construct the 
Yorkhill works, they at the same time obtained power 
to remove and discontinue Partick Wharf because 
it was so little used, and in order to give more width at 
this constricted part of the harbour. The removal of the 
wharf and the substitution of a piled breastwork 280ft. in 
length are now in progress, but operations: are at present 
kept in abeyance in view of the works which will require 
to be constructed in connection with the high level ferry 
which the Trustees intend substituting for the present 
Govan chain ferry. This work is being executed by the 
Trustees’ own staff. 

In passing Meadowside, lying between Meadowside 
Shipyard and Partick Sawmills, the Trustees’ atten- 
tion was drawn to the site of a new quay wall, 
which, with related works, will add to the harbour 
accommodation and widen the river. The quay, which is 
being built departmentally, is founded on boulder clay, 
and will be put in by means of open trenches. It will be 
generally 55ft. in height from foundation to cope, and will 
give a depth of 28ft. below low water, The line of wall is 
being set back from 80ff.,to 90ft., so as to make the river 
at this place 450ft. in width. The quay will be 1611ft. in 
length, and as it is proposed to devote it mainly to the 
grain and fruit trades, it will be equipped accordingly. 
The ground will have railway connection through the 
Lanarkshire and Dumbartonshire railway. 

Shieldhall, on the other side of the river, had also 
an interest for the Trustees on account of the fact 
that here wharf extension is being carried out for a 
length of 455ft. on a new line set back 50ft. in front 
of the Glasgow Corporation Sewage Works. As a part 
of this wharf extension, which is also being carried out 
departmentally, the Trustees have constructed for the 
City Corporation the outfall into the river for the sewage 
effluent. Proceeding along the lands of Shieldhall, 
Shields, Braehead, and Elderslie—giving- an unbroken 
river frontage of about two miles, all held by the Trustees 
for dock purposes—the party reached and landed at 
Renfrew workshops, which have been built and equipped 
on the most modern principles for the repair of the 
Trust's dredging plant and maintenance of the mechanical 
appliances of the harbour generally, superseding for these 
purposes the former establishment at Dalmuir, the site 
of which now forms a portion of Messrs. Beardmore’s 
extensive shipbuilding works. 

A considerable time was then spent in an inspection of 
the new establishment—which occupies about 9} acres— 
both in respect of the general arrangement of the 
works, quays, cranes, and slipways, and as regards the 
equipment of the various workshops. The party were 
received and conducted by Mr. George H. Baxter, the 
mechanical engineer to the Trust, and Mr. Daniel Fife, 
his able assistant, a feature of the inspection being the 
hauling up on the main slipway of one of the Trust’s 
heaviest hopper barges. As it is our intention fully 
to describe and illustrate these works in a succeeding 
issue, nothing more need be said regarding them at this 
time. 

Again boarding the Comet, the party proceeded to 
Rothesay Dock, Clydebank, and there landed to examine 
the power station, coal hoists, cranes, kc. The construc- 
tion of the dock walls was completedin October last. The 
work accomplished since then has comprised laying 
of sidings, electric lighting of sidings, extension of the 
electric mains in subway round dock, the equipment of 
south quay of dock, and the dredging out of inner basin. 
In a short time the first berths at south quay will be 
ready for discharge of ore, which will be effected by 
means of eight electric cranes by Stothert and Pitt; 
Cowans, Sheldon and Co., of Carlisle; and by Marshall 
and Fleming, of Motherwell. With regard to the 
equipment of this quay the Trustees have made a 
new departure by ordering two transporters from 
Babcock, Wilcox and Co., Limited, to supplement the 
crane equipment. This dock, it may be recalled, is to be 
specially devoted to mineral traffic, and the first financial 
year of its existence having now been completed, it is 
interesting to note that with the two hoists there were 
loaded 201,000 tons of coal, and with ten cranes there 
were discharged 290,000 tons of ore. The plant 
already existing, needless to say, could have handled 
a great deal more than these quantities had the necessity 
arisen. The mineral traffic, however, is being gradually 
transferred from Glasgow to Rothesay Dock. Tenders 
are now being received for the provision of a third coaling 
hoist, and as business develops a fourth will be added. As 
regards cranes, ten are at work on the north and west 
quays of the outer basin, five are ready for work on the south 
quay, and three are ready for erection on the same quay. 
and more will be provided as circumstances demanc. 

The dredging out of the inner basin has proceeded con- 
tinuously during the year with the latest and most 
powerful dredger, the Shieldhill, built by Ferguson 
Brothers, Port Glasgow. Owing to the extreme hardness 
of the clay and the number of boulders encountered the 
progress made has not come up to expectations, but the 
small remaining area will be removed in a short time. 
When completed the dock will provide 2040 yards 
of quayage with a depth of 25ft. below low water, and 
have an area of 19% acres, of which over 18 acres have 
now been put under water. After inspecting the elec- 
trical power station the party embarked on board the Comet 
and sailed up the inner basin of the dock to the east end, 
and witnessed at that part the dredger working on boulder 
clay. The party arrived back at the Broomielaw about 
five o'clock, and most of them were afterwards present at 
the annual dinner of the Trustees held in the new hall, 
Mr. Thomas Mason, the chairman of the Trust, presiding. 
Throughout the inspection the company was under the 
guidance of Mr. T. R. Mackenzie, the general manager, 
and Mr. W. M. Alston, the engineer-in-chief. 











INDUSTRIAL DUST AND DISEASE. 
(From a Medical Correspondent.) 

In the Section of Industrial Diseases at the recent 
meeting of the British Medical Association in Sheffield a 
discussion took place of the first importance to the workers 
in that city of stones and steel. Dr. Scurfield, Medical 
Officer of Health for Sheffield, opened with a paper 
entitled ‘The Mortality in Dusty Trades in Sheffield.” 
The keynote was struck in his first words. “The 
‘dusty’ trades”’ of Sheffield produce their chief effect by 
increasing the fatality of consumption and diseases of the 
breathing apparatus. The tale of misery and death which 
has overwhelmed the workers in these trades ever since 
machine grinding commenced is appalling in its magnitude 
and horror. The economic loss to the community of so 
many men struck down in the prime of their working 
lives cannot be stated in cold figures, but must be of 
immense proportions. Consider, that of the population 


, over 25 years of age, the proportionate deaths of males to 


females from consumption are as 3 to 2 all over England, 
but are as 6 to 2 in Sheffield, and the necessity for the 
sternest measures for improving the conditions of the 
working places of these men will be only too evident. The 
death-rate from phthisis amongst the grinders is 16.3 per 
1000, whilst amongst the general male population it stands 
at 2.6. The rate amongst the cutlers is 7.2. Can this 
awful mortality be prevented? To answer this question 
it is first of all essential to understand how the dust 
“causes ” the disease. 

Professor Thomas Oliver, and other medical authorities, 
are agreed that the dust so acts upon the tissue of the 
lungs as to produce a chronic irritation, giving rise to a 
patchy fibrosis of the substance of the lungs which renders 
them liable to the attack of the deadly tubercle bacillus. 
Dr. Oliver, however, maintained that this condition, known 
as pneumonokoniosis, may in rare cases be fatal with- 
out the intervention of the tubercle bacillus. The factors, 
therefore, to be dealt with are the tubercle bacillus and 
irritating dust. It is of interest to note that such an 
authority as Sir W. Whitlea holds the opinion that the 
dust swallowed as well as breathed eventually reaches the 
lungs by the lymphatic channels. The bacillus is exces- 
sively minute, and a grain of dust might bear thousands 
of them into the lungs or stomach. Dr. A. E. Barnes, of 
Sheffield, is so convinced that the tubercle bacillus is the 
fons et origo mali, that he would direct all his efforts to 
abolishing this pest from the workshops, disregarding the 
dust. He said:—‘* The simplest explanation of grinders’ 
high mortality from tuberculosis is that the dust, by 
rendering easy the rapid drying of the worker’s sputum, 
simply aids in the dissemination of the bacilli.” Whilst 
the bacilli are kept in a moist medium their dissemination 
is impeded. Dr. Barnes declares that “to provide 
spittoons to receive the sputum” is the cheap and 
rational method to put an end to the scourge. We cannot 
help feeling that he reckons without the British workman, 
who is notoriously intolerant of interference with his liberty 
of free expectoration. Most of the speakers at the dis- 
cussion were of opinion that “it would be a very inade- 
quate solution of the problem to remove the tubercle 
bacilli; we must remove the dust.” 

As in so many other dangerous trades, the British 
workman has to be protected against himself. The diffi- 
culty of getting workers to take the most elementary precau- 
tions is “ the cold inertia” that all reformers rail vainl 
against. Some years ago a strike was caused in Sheffield 
by the proposal to fit fans in the needle-grinding fac- 
tories. ‘Che workers said truly, that if the trade became 
less dangerous—a needle grinder of 45 was an old man— 
the pay would be reduced, and they preferred a short life 
and a merry one. A millstone builder said, at a sitting 
of the Dangerous Trades Committee of the Home-office, 
“T know quite well the dangerous nature of the trade I 
am working at . . . Irun the risk because the work is 
well paid, and I can take plenty of days off.” In Germany 
a method has been found to correct this attitude towards 
reform. As Mr. Ellis Barker said, “Both masters and 
men have a joint pecuniary interest in the matter of good 
health. Under the insurance laws of that country em- 
ployers and workpeople contribute to insurance funds, 
which are managed by a joint committee of both.” 
Sickness touches the workman in his pocket, so he 
adopts measures to enforce cleanliness, by fines, on his 
fellows. 

We turn now to the mechanical aspect of. the removal 
of the dangerous dust. Messrs. C. Johnston and S. R. 
Bennett, H.M. Inspectors of Factories, Sheffield, con- 
tributed a joint paper recounting experiments that were 
undertaken at the instance of Dr. Whitelegge, of the 
Home-office. They found that dry grinders were a much 
smaller class than the wet grinders, but that the latter 
ip certain processes were much exposed to dust, notably 
in the process of “rasing” a stone, %.e., roughening its 
surface. Artificial stones are just being introduced, which 
much reduce the dust trouble. These stones do not 
require to be “rased.” The writers describe an ingenious 
apparatus for “rasing” a grindstone with a continuous 
jet of water flowing on to the work, and a box over the 
stone. The method is an improvement on the old “ dry” 
plan, for a hard stone was rased in two and a-half hours 
that would have taken six to prepare. The problems to 
be solved are divided by the authors into four heads, the 
removal of :— 

(1) The heaviest particles, which fly nearly in straight 
lines for some distance, and then fall to the ground. 

(2) Those whose initial velocity diminishing rapidly, 
tloat about for a short time, and then settle down near 
the stone. 

(3) The lightest, which swirl from the peripheral 
current and float about, wafted by every eddy all over 
the room. 

(4) Those which are carried completely round the 
stone, and impinge again on the body or hands of the 
grinder, or on the article ground. 

Perfect ventilation requires that all the particles under 
these four heads should be carried away as the stone 
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wears. Of course, no interference with the free action of 
the worker, or of the incidence of light, can be allowed. 
An air current is not in itself sufficient to remove particles 
found to be moving at a mile a minute; the initial 
momentum must be knocked out of them before the air 
current can become effective. Neglect of this truth has 
allowed the most deleterious dust, under headings 3 and 4, 
to remain unaffected by the air current, to the detriment 
of the workers. Ingenious but simple hoods and ex- 
tractors have been designed by the authors, which they 
report to be entirely effective. 
discharging the dust through the wall of the workroom 
into the outside air is justly condemned. 


———— 


quence, and even the small fishing cobbles left the harbour, | and timber work—see page 246. The promenade of the 


The common practice of | 


and used other ports on the east coast, so that there was | 
the strange anomaly of Whitby-owned boats never having 

been berthed in Whitby! As the income derived from | 
dues grew less and less, the old Harbour Commissioners | 
found themselves in a parlous state. They had the con- | 
trol of the harbour, and yet, owing to lack of funds, they | 
were quite incapable of meeting the difficulty. They did, | 
it is true, incur considerable expense in buying a dredger, | 
| but they soon found it was useless to battle with the sea 

in their attempt to clear a navigable passage through | 
| the sand. Meanwhile time was being wasted, and it was 

/not until some three years ago that the only possible | 





As the King asked on a memorable occasion, “If pre- | solution was arrived at—the powers of the Commissioners | 
ventable, why not prevented?” The mechanical portion | were passed by special Act of Parliament to the Local | 


of the problem, the removal of the dust, is soluble. It | Authority, together with the foreshore and market rights. | 
only remains to educate the worker not to transmit the |The Whitby Urban District Council lost no time in| 


east pier is to be connected with the present pierhead by 4 
similar bridge, and a timber jetty over the intercepting 
wall. The new channel will have a length of 2595¢t 
from the piers to the bridge, whilst its maximum breadth 
will be 187ft., and its minimum breadth 75ft. The work 
of dredging includes the blasting and removal of rock 
and shale. There has not up to the present been suffi. 
cient quay space in the Whitby hsrbour for the landing 
and sale of fish, and the existing quays would not admit 
of a depth of 7ft. at low water being dredged alongside of 
them. The new landing quay—see page 246—will be con. 
structed of open piling, framed and braced, and decked 
with close planking. Its deck will be at the same level 
as the existing quay behind it, and stairs are to be pro. 
vided for the use of small boats. 


Towards the cost of these new works, which are 


deadly tubercle bacillus, to solve the human portion. 








WHITBY HARBOUR IMPROVEMENT WORKS. 
QuITE recently a definite forward step in the 


development of the shipping facilities at Whitby has 
been taken in the placing of a contract for the execution 


Elevation 
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| pushing forward a scheme of improvements. Between | expected to take two and a-half years to complete, the 
_ the years 1880 and 1905, the size and draught of fishing | promise of a grant of £24,400 was some time ago received 
| boats having greatly increased, the scheme originally | from the Harbour Grants Committce. Eight tenders 
| devised was not found sufliciently comprehensive, as | were submitted for the carrying out of the scheme, and 
| deeper water, necessitating longer piers, was called for. the one accepted, from Messrs. Hill and Co., amounted 
| In the scheme of improvement lately prepared by | to £59,344 17s. 10d. There is but little doubt that in 
| Messrs. J. Watt Sandeman and Son, consulting engineers, | due course there will be a considerable expansion of the 
' of Newcastle-on-Tyne—-the contract, for the carrying out | fishing industry at Whitby, which has the Dogger Bank 
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of a comprehensive scheme of improvements to the 
harbour at that place. Whitby harbour, which is situated 
at the mouth of the river Esk, is of considerable 
antiquity, and it breaks an interval of about 120 miles 
of coast-line without a properly accessible harbour. At 
low water the depth of the channel between the pier- 
heads is about 2ft.,and from the pierheads to the harbour 
quays it averages only about lft. The breadth of the 
channel varies from 50ft. to 80ft., but its course, instead 
of being midway between the piers, is close to the outer 
arm of the east pier, and at the inner end of that arm it 
takes a sharp turn. The most dangerous feature, how- 
ever, is the sand-bar immediately outside of the pierheads, 


which dries several feet at low water, and which, owing | 


to wave action from prevailing northerly winds, combined 
with the flood tide, is continually tending to close the 


Scale 


Fig. i—-WHITBY HARBOUR—THE NEW PIERS 


of which has just recently been placed by the Whitby 
Urban District Council with Messrs. W. Hill and Co., of 
5, Victoria-street, S.W.— provision is made: (1) For the 
construction of two new piers to seaward of the present 
piers ; (2) the dredging of a new channel between Whitby 
Bridge and the new pierheads having a depth of 7ft. 
below low water of spring tides ; and (3) the construction | 
of a fish-landing quay of about 700ft. in length on the | 
west side of the harbour between the Marine Parade and 
Scotch Head. The details of these works are illustrated 
in the engravings which we give herewith, and on page 246. 
The new piers are to be built of solid concrete, in one 
continuous mass, and founded throughout upon the Alum | 
Shale rock. Each pier will be about 500ft. in length, | 
| and the top of the concrete will be 7ft. 6in. above high | 
| water level. Above this there will be a timber promenade | 
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Fig. 2-WHITBY HARBOUR IMPROVEMENT WORKS 


entrance channel, and actually does this at times of 
drought in the river. During periods of storm seas break 
so heavily upon this sand bar that it is impossible for 
boats either to enter or leave the harbour, and this state 
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| piles built into the piers. 
| the concrete will be widened to form vertical roundheads, 
| upon each of which there will be a timber lighthouse. 
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The level of Low Water of Spring 
Tides is taken as being 29.88 
feet below this Bench Mark 
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deck, 21ft. 3in. above high water, carried upon creosoted 
At the outer ends of the piers 


pod pongpenteas 


| outside of the pierheads. 
| Whitby alongside the harbour and at the level of the 
| quays is a further advantage when compared with North 
| Shields, Scarborough, and other harbours, where the fish 


| industry in these countries.” 


of affairs also exists for some time before, and after, low | These new piers were necessary in order to enable a 
water, even during moderate gales. A further disadvan- | depth of 7ft. at low water to be maintained in the 
tage which has previously been encountered at Whitby is | entrance channel by reducing the travel of sand from the 
that the range of waves into the harbour is so great that | west foreshore, and, further, to reduce the admission of 
during even only slight gales boats cannot lie in the outer | waves, and consequently the range of sea, into the 
harbour, and have therefore had to go above the bridge | harbour, and so permit the harbour to be more safely 
for safe berthage. As long ago as the year 1880, Mr. J. | negotiated by ships and fishing boats during storms. At 
W. Sandeman, of Newcastie-on-Tyne, prepared at the | the inner end of each of these new piers, glacis and walis 
request of the Whitby Harbour Board a scheme of har- | —see Fig. 1—will be formed to intercept and discharge— 
bour improvements which, although receiving the sanc- | before they reach the present pierheads—portions of 
tion of the Board of Trade the following year, was not | waves which enter between the new piers. The pro- 
proceeded with. During the intervening quarter of a| menade of the new west pier will be connected with the 
century the trade at Whitby seriously declined in conse- | present pierhead by a bridge consisting of steel girders 
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and the principal fishing grounds on one side and the 
great manufacturing districts of the North and West 
Ridings of Yorkshire and Lancashire on the other. 


| Whitby has the advantage over some of the other centres 


of the fishing industry on the North-East Coast—notably 


| Scarborough and Hartlepool—where sailing boats often 


suffer delays by being becalmed, whereas at Whitby, 
when there is any wind at all, boats get it immediately 
The position of the railway at 


has to be carted uphill, at considerable expense and 
delay, to the railway stations. 








THE UTILISATION OF PEAT, 


A GoverNMENT Report recently issued from the 
Department of Mines, Canada, carries us a step nearer to 
the realisation of a dream of economy. It is one upon 


| which every practical scientist must have, at some time 


in his career, pondered, for we have here collected a 


| mass of information ; all of it is very much up-to-date, 


and all of itis related in the impartial manner usual to 
official reports upon technical subjects. We are, of 
course, aware that there have been brought to the notice 


| of the public in this country many schemes for making 
| money out of the peat bogs of Ireland. Only a few 
| months ago Mr. Tomlinson, of Dublin, drew the attention 


of engineers to it by means of an address to the Dublin 
local section of the Institution of Electrical Engineers, 
and this week Captain Sankey is reading a paper before 
the British Association in Dublin. There have been 
failures in the past, but that is no reason why attention 
and impartial investigation should not be given to new 
methods. The Great Eastern was not altogether a 
success, but that fact did not prevent the building of the 
new Cunarders. 

About a year ago the author of this report was ordered 
“to proceed at the earliest moment to Sweden, Norway, 
Finland, Denmark, Germany, Holland, and Ireland for 
the purpose of studying and reporting upon the peat 
Apparently the Canadian 
Government wish to develop the latent sources of energy 
inthe Dominion. Like all northern countries, British 
North America possesses large areas of peat bogs. These 
are distributed practically all over the country. In 
round numbers some 87,000 square miles of peat are 
known to exist in Canada. Dr. Chalmers, of the Geo- 
logical Survey of Canada, thinks that the above esti- 
mate is too low. The following figures will give an idea 
of the immense amount of fuel contained in these peat 
bogs. One cubic yard of a drained and settled bog gives a 
minimum of about 250 lb. of air-dried peat, containing about 
25 per cent. moisture. A bog with an average depth of 6ft. 
after drainage contains, therefore, 774,400 tons of fuel 
per square mile, which, from experience, has been found 
to be equal in fuel value to 480,244 tons of ordinary coal. 
At present the principal fuel for a large percentage of 
the population of Canada is wood. “The growing value 
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of the forests for other purposes, such as lumber, pulp, 
and paper mills adds another reason,” says the 
Report, “for the development of our peat resources, 
especially as peat for fuel purposes is fully comparable 
and even superior to wood.” - In Canada, as in the United 
Kingdom, several attempts have been made to manu- 
facture peat fuel. Financial failures have, in many 
cases, been due to lack of knowledge of the peculiar 
properties of peat, and in many cases the attempts have 
never passed the experimental stage. But in several 
uropean countries peat fuel has been manufactured on 
an economical basis for a long time, and the investiga- 
tion of these successful processes was the chief work of 
the author of the report. He finds that in many Euro- 
pean countries large industries for the manufacture of 
moss litter and peat mull are established, and that the 
manufacture of peat coke is, especially in Germany, 
receiving much attention. Several power plants with 
peat producers are in successful operation in Sweden. 

There are at present only two processes which, from 
the wording of the report, can be considered suitable for 
removing the water from the peat. The first of these 
is that which produces what is called “ air-dried peat 
fuel,” and this, if properly conducted, is in Europe a 
sound and profitaple method. But, obviously, favour- 
able weather is needed for such a process. Attempts 
have been made to dry the peat by means of electrical 
energy. The principle of such methods is to liberate 
the “latent” water in the cells of the peat fibres. For 
such attempts the Report has no words of commendation. 
It Joes, however, speak hopefully of the Ekenberg wet 
carbonising process. Extensive experiments with this 
process have been carried out during 1904-7, and a plant 
has been erected in Sweden. The Government of the 
country assisted with a grant of 20,000 kroner. The 
results obtained with that plant were supervised by Mr. 
A. Larson, and reported on by him to the Swedish 
Department of Agriculture. Briefly, the method consists 
in heating the peat from the bog, under pressure, to a 
temperature of 150deg. Cent., or more, when it undergoes 
a twofold change. It loses its gelatinous property, and 
becomes amorphous. The larger portion of the water in 
the peat can after this treatment be easily removed by 
pressure, which is impossible with the peat in its natural 
state. A coking also takes place, and the content of 
carbon in the remaining mass is increased. Whatever 
may be the commercial outcome of the new process, 
these two facts are at least of scientific interest. It will 
be seen that no heat is wasted in converting the water 
into steam. Only “sensible” and no “latent” heat is 
used by the water. 

About ten pages of the Report are occupied with a 
description of this process, which is apparently considered 
to be the most promising of any mechanical or electrical 
system. There are actual figures obtained from the 
Government subsidised plant, but space will not permit 
of these to be dealt with here. The report states that it 
is, ‘as far as can be judged at present, the most pro- 
mising process for the conversion of peat on a large scale 
into fuel.” It is difficult to grasp whether it will be at all 
suitable to Ireland by reason of the words “large scale.” 
We can only express the hope that it may be proved to 
be suitable. For it is by no means improbable that, after 
all, the engineer with some invention for utilising the 
peat resources of the Emerald Isle will do more for its 
commercial prosperity than the politician. 








THE INSTITUTION OF MINING ENGINEERS. 


Ture annual general meeting of the Institution of 
Mining Engineers was held in Edinburgh on Wednesday, 
September 2nd, and was numerously attended. At the 
opening of the proceedings Mr. C. E. Rhodes, the retiring 
President, presided. Bailie Maxton, on behalf of the 
Lord Provost, welcomed the members to Edinburgh. 
Mr. Rhodes expressed thanks for the cordiality of the 
welcome extended, and inducted the new President, Dr. 
R. T. Moore, Glasgow, into the chair. The report of the 
Council was read, and it was announced that, in conse- 
quence of the death of Mr. M. Walton Brown, changes in 
the conduct of the business had been found necessary. 
The headquarters of the Institute would be moved from 
Newcastle to Westminster; Professor O'Shea, Sheffield 
University, was appointed honorary secretary, and Mr. 
P. Strzelecki assistant secretary. 

The first paper read was by Mr. Henry Hall, H.M. In- 
spector of ‘* Mines, on Coal Dust and its Treatment with 
Calcium Chloride.” He began with an historical review 
regarding explosions from coal dust in mines. The first 
published reference to the fact of coal dust playing an 
important part in colliery explosions was contained in a 
report by John Buddle on an explosion at Wallsend in 
1803. At the present time coal dust is regarded as the 
chief agent of destruction in great colliery explosions, 
whilst fire-damp has been relegated to a secondary posi- 
tion. It is, of course, not suggested that dust is the 
cause of all explosions. It is merely submitted that coal 
dust is the agent which renders explosions of fire-damp 
and of certain blasting explosives capable of attaining 
the magnitude of a disaster. Careful experiments 
were made by the author with a view to obtain- 
ing an idea of the rate of accumulation of dust in 
mines under ordinary working conditions. The results 
tend to show that the common estimate of the quantity 
of dust deposited day by day far exceeds the actual facts. 
When once the roads have been made thoroughly clean, 
it will be easy to keep them so. The efficacy of watering 
mine roadways has been much discussed. By some it is 
held that it would be the cause of more accidents by falls 
of roof and side, and that this risk outweighs the 
problematic advantage of damp and dustless roads. 
Details of experiments described tend to show that 
where the rocks are friable shales and the mines 
deep, watering might be impracticable. In such 
cases, calcium chloride promises to obviate the difficulty 











of dealing with the dust. The method of application is 
simple, rapid and inexpensive. Experiments made with 
the solution and with the dry powdered calcium chloride 
show that the application would be effective for three 
months. It is interesting to note that the action of 
calcium chloride solution upon iron and steel is not one- 
third so vigorous as the rusting action of plain water, and 
that iron exposed alternately to moisture and air rusts 
far more quickly than iron exposed to calcium chloride 
solution and air alternating. A long discussion followed 
the reading of the paper, and some divergence of opinion 
was expressed with reference to the quantity of water 
required to lay dust efficaciously. Mr. Cadell suggested 
that a deliquescent salt cheaper than calcium chloride 
would be desirable; he thought experiments might be 
tried with common salt. Some results of experience 
with that substance were given by other members, 
but the results were not so satisfactory. Mr. Bennett 
Brough cited, in corroboration of the author’s state- 
ment, a bulletin recently issued by the United States 
Office of Public Roads describing the application 
of calcium chloride solution to a macadamised road 
in Washington. The whole morning was occupied 
with this paper and discussion; and after luncheon 
Mr. G. B. Walker read a paper on “ The Practical Use of 
Colliery Rescue Apparatus.” He embodied in it a set of 
rules for the use of such apparatus drawn up by Mr. 
G. A. Meyer, manager of the Shamrock Colliery, West- 
phalia, and modified to suit the conditions of British 
mining. It is probable that in England in the future 
there will be central rescue stations maintained by the 
coalowners’ associations. In Germany each large colliery 
firm will have its own station. So long as too many 
collieries are not served by one station, the results will 
be the same. It is, however, of the greatest importance 
that the training of the rescue corps at the various 
collieries shall be as similar as possible, and that when an 
accident occurs each colliery shall be prepared to furnish 
its own troops and only rely on its neighbours for extra 
support. 

The next paper, that by Mr. John Gemmell on the 
Wemyss coalfield, is a document of considerable historical 
value. It presents a view of the state of mining as 
practised in the coalfield nearly 300 years ago, and 
reviews the progress that has since been made. The 
data are compiled from manuscripts left by the second 
Earl of Wemyss—1610-1679—a notable miner, who 
devoted himself to the development of the coal seams in 
his estate. In 1665 he conceived a scheme for working 
his deep-level coal, which even at the present day would 
be considered excellent engineering. This was to bring 
in part of the water of the river Ore from a point near 
Thornton, where the stream is about 150ft. above the 
sea. This power-water furnished the means of raising 
the coals and the below-level water to the surface. The 
boring rods described in detail by the Earl have now 
been supplanted by the diamond drill. A diamond bore 
has been put down near the northern boundary of the 
estate to the enormous depth of 45343ft. The total cost 
was £1 lls. 7d. per foot. Temperature observations 
were made, the lowest reading taken being at a depth 
of 3955ft., where the temperature was 92.2 deg. Fah., 
giving an average thermal gradient from the surface 
down to this point of 1 deg. Fah. in 87}ft. 

The process of putting down this borehole at Balfour 
Mains, Fifeshire, probably the deepest in Great Britain, 
was described by Mr. James G. Thomson. The boring 
was begun in’ July, 1902, and diamond drilling was con- 
tinued down to a depth of 4534ft. 7in., when the bore was 
stopped in May, 1907. Drilling was started with a crown 
7jin. in diameter, but as the work proceeded the size had 
to be gradually diminished until finally a crown 14in. in 
diameter was used. Numerous and varied difliculties 
were encountered. At a depth of 2580ft. an unusual 
trouble was experienced in the choking of the hollow 
boring rods on account of the corroding action of the 
water met with. At 4002ft. hard dolerite was encountered, 
which choked up the crown. This difficulty was over- 
come by using a solid crown set with three large diamonds 
in such a way that the whole face was a cutting surface. 
Of course, no core was obtained of this rock, which was 
65ft. thick. In short, throughout the work difficulties 
rarely met with in ordinary boring operations kept crop- 
ping up, and were overcome by various ingenious 
devices. P 

The last paper submitted was by Mr. William Caldwell, 
on “The Working of Oil Shale at Pumpherston.” The 
shale field, which covers an area of 500 acres, was prac- 
tically unknown until the early eighties. There are eight 
workable seams. It is found that as the depth increases 
the shales are often inferior, and that the additional 
expense of mining and the diminished yield at these 
greater depths sometimes make the working unprofitable. 
Gunpowder is used for blasting, the average cost being 
3.16d. per ton of shale. A remarkable feature of the 
industry is the large quantity of waste material, as much 
as 80 per cent. of the shale brought from the mines being 
put on the waste heaps, which are a distinctive, though 
not attractive, feature in certain parts of the Lothians. 
~The proceedings terminated with the usual votes of 
thanks to the Reception Committee. The annual dinner 
was held in the evening; and on Thursday, September 
3rd, there were alternative excursions to the Wemyss 
collieries and to the Pumpherston oil works and shale 
mines. For to-day a steamer excursion to the Kyles of 
Bute has been arranged. The whole meeting was a most 
successful one. The papers and discussions particularly 
proved of more than ordinary interest. 








WATER PIPE CONTRACT FOR PRAGUE. 


In all the history of racial conflicts in Austria-Hungary 
there has probably never been such an extraordinary 
development as in the matter of the contract for the 








supply of water ag to the city of Prague, which has 
just been awarded to a foreign firm, whose bid was con- 


siderably higher than that of the home manufacturers. 
The quantity required was somewhat large—about sixteen 
hundred wagon loads. There were two bids—the 
Austrian ironworks cartell, amounting to some three 
million crowns, or a hundred and twenty-five thousand 
pounds, and the French ironworks at Pont 4 Mousson, 
which was nearly three hundred thousand crowns, twelve 
thousand five hundred pounds higher. The precise figures 
upon which the contract was given out were :—From the 
French works, 18.98 crowns (15s. 10d.) per 100 kilos., 
delivered at Furth, a station on the Bohemian frontier 
119 miles from Prague; and from the Austrian works, 
18.80 crowns (15s. 8d.) delivered at Prague. From the 
outset there was a strong agitation on the part of the 
Czech majority in the Waterworks Commission to give 
the contract to the French firm, because of the alleged 
Germanising policy of the directors of the Austrian 
cartell, whose principal works, by the way, are in 
Bohemia. It was also charged against these that they 
were organised with German capital, and ought not to be 
favoured by the Czech nation. Just at the critical 
moment, however, the day before the contract was to be 
awarded, Herr Kestranek, the chief director of the 
Austrian iron industry, gave out a statement for publica- 
tion which threw a new light on the whole affair. In 
this and in a subsequent statement Herr Kestranek told 
of offers which had been made to his company by leading 
Czech politicians to secure them the contract in return 
for cash payments and other concessions, failing which 
threats were made that the order should go to France. 
One Czech city official demanded 5 per cent. commission 
to be given to the members of the Waterworks Board, 
and 2 per cent. additional for himself for his services in 
getting the contract. Another asked special favours 
from the cartell for a new screw factory which it was 
proposed to start; and yet another, a bank director, 
wanted concessions for some new ironworks. Herr 
Kestranek’s disclosures naturally created much excite- 
ment, and it is probable that they had a good deal to do 
with the awarding of the contract to the French firm, as 
the Waterworks Commission feared to depart from their 
original intention lest the public should believe them 
guilty of the charges made by Herr Kestranek. There is 
general public indignation throughout Austria at this 
bestowal of a large contract upon a foreign firm, and this 
is not lessened by the reflection that such a thing would 
be absolutely impossible across the frontier in Hungary. 
So jealous are the Hungarians of the interests of their 
home industries that in many cases the contracting for 
Government supplies—notably, for example, in the 
schools—is rigidly confined to Hungarian factories, even 
those in Austria being excluded. 








DOCKYARD NOTES. 


THE Brazilian battleship Minas Geraes will be launched at 
Elswick on September 10th. The machinery is in a forward 
state in Messrs. Vickers, Son and Maxim’s shops at Barrow, 
while the 12in. guns and mountings for her and her sister 
ship are well advanced at Elswick. Nearly all the belt 
armour is in place. The arrangement of the after magazines 
in this vessel and the San Paulo, being built at Barrow, is 
distinctly novel. The engines, which are of the reciprocating 
type, are set wider apart than usual, and shell-handling rooms 
are situated in a 16ft. passage arranged between the two 
engine-rooms. The magazines for the midship turrets 
are arranged between the engine-room and after stoke- 
hold. 


THE Argentine Government are making inquiries for new 
destroyers. Four ocean-going vessels of 650 tons and 
27 knots, and eight of 450 tons and 30 knots, are projected. 
Inquiries have also been made for battleships of exceptional 
size. 





THE experimental destroyer Swift has already undergone 
two or three preliminary trials in Liverpool Bay. As with 
all destroyers, a certain amount of ‘‘tuning up’”’ is proving 
necessary, and in the case of the Swift—as with all the 
ocean-going vessels—this applies particularly to the lubrication 
of the thrust blocks. 





IT is rumoured that the United States scout cruisers 
Chester and Salem, fitted with Parsons and Curtis 
turbines respectively, which have recently completed an 
elaborate series of competitive trials, are to make a further 
voyage in company to the Azores and back from Portsmouth, 
New Hampshire. The Curtis turbines for the battleship 
North Dakota are approaching completion. 





THE recent Admiralty return giving the armament of the 
new German Dreadnoughts led to much discussion about the 
way the details had been kept secret. As a matter of fact, 
their principal features had long been known in those circles 
which were interested in ascertaining them, together with 
much more which detracts in naval eyes from the paper 
attractions of twelve 1lin. and twelve 6.7in. guns. At theranges 
at which ships of the Dreadnought class were designed to 
fight, the energy in an 1lin. shot is relatively very much less 
than in the case of a 12in. compared with the energy at the 
muzzle. At the ranges and for the purposes for which the 
secondary armament is considered to be required in the case 
of the Dreadnought, the greater rapidity of the fire from the 
4in. is much preferred to the slower 6.7in. Moreover, the 
Nassau, with her very congested engine-rooms and triple 
screws, will have to exceed her designed speed if she is not to 
be at least 14 knots slower than the Dreadnought. Still 
more, the Temeraire class are improved Dreadnoughts, 
while the Nassaus are, strickly speaking, co-temporary 
with the Dreadnought herself. 





TENDERS have already been submitted for the new Spanish 
Navy. The battleships are to be of about 15,000 tons, 
194 knots speed, and about 425ft. long. Three destroyers 
of 360 tons and 28 knots, and 24 torpedo boats of 180 tons 
and 26 knots, as well as four small gunboats of about 1000 
tons, complete the proposed fleet. The large ships are to be 





built at Ferrol, and the smaller vessels at Carthagena. Both 
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dockyards are to be entirely renovated, and it is estimated 
that the work will occupy at least eight years. 


THE first of the French Dreadnoughts of the Danton class 
is expected to be launched at Toulon in December. 


EXCEPT for two or three small destroyers at Denny’s the 
Clyde is practically without naval work of any description, 
as far as employment is concerned, as the Inflexible is 
finished, and the machinery of the Bellerophon is being put 
on board at Portsmouth. 


PORTABLE blast screens of horseshoe shape in plan are to 
be fitted to the Inflexible class on the forward and after 
barbettes to protect the men at the 4in. guns on the roof 
from the effect of the side barbette guns when fired fore and 
aft. As these screens are to be about 7ft. deep, they increase 
the size of target enormously, and must form most efficient 
shell traps. 








ENGLISH MECHANICAL GOODS IN SIBERIA. 
(From a Correspondent.) 

AFTER some months’ study of the demand for mechani- 
cal and hardware goods that exists in Siberia, from a 
thoroughly commercial standpoint, and having had free 
access to the business books and documents of a general 
commission merchant and agent long established in one of 
the principal commercial centres of the vast territory of 
Siberia, who has a very large yearly turnover, find an 
almost total absence of transactions in goods of British 
origin; catalogues of British firms are in abundance, 
estimates from the same for many classes of machinery are 
also numerous, but sales madenone. Examining closely into 
the matter further, it is really no wonder that no trans- 
actions with British firms have been made, for in all cases, 
with practically no exceptions, the prices quoted or the 
terms offered by them are such that no commercial agent or 
merchant possessed of common sense could be expected to 
give serious attention to them. when the prices and terms of 
competing quotations from America, Germany, and Sweden 
are examined. In no case is the price of British goods less 
than from 25 to 50 per cent. more than the lowest received 
from foreign firms, and in some instances they work out at 
even 100 per cent. dearer; in many instances on comparing 
the illustrations for the machines in competition one finds 
that they are not only identical in general construction, but 
are line for line the same engravings, and, further, the net 
weights agree exactly, a fact which seem to need explanation. 
The buyer here, however, does not trouble himself to look 
into such things, he simply looks into prices and terms of 
payment. 

Why is it that British firms, in view of the facts quoted, are 
so much higher with their quotations? Apparently no one can 
giveany satisfactory reply, at all events, the explanations offered 
are so far in no sense satisfactory; it cannot be on the score 
of quality, for we are now in the year 1908 and not 1898, and 
goods from Germany and Sweden, which are the chief 
general competitors against British goods for tools, engines, 
hardware and so on, and the Americans for harvesting 
machinery, are of a quality quite equal to and often superior 
to the goods offered by British tirms. Everyone knows 
that American works are equipped with the best of machinery 
and skill, and anyone who has travelled through Germany, 
visited the industrial centres there and been through their 
workshops will know, too, that there are very few German 
works to-day which are not also equipped with the most up-to- 
date tools and appliances for producing their goods. Ten 
years ago this was, perhaps, not the case; even the small firms 
there are now well equiped, they turn out good quality of 
work too, so it cannot be this that affects the prices; it 
caunot be a question of wages alone, and it cannot be the cust 
of materials, which is the world over much about the same 
where transport facilities exist; possibly it is in organisation 
of their workshops, but whatever the cause, a great 
difference in price exists for buyers here in Siberia, and that 
is what we have to do with. German, Swedish, and 
American concerns pay dividends, and often large dividends, 
as anyone following the published yearly balance sheets of 
them must know, so that they do not sell at a loss; indeed, 
these people are far too good men of business to do anything 
so foolish ; there are few failures in such concerns, and where 
such occur it is generally caused through circumstances that 
have nothing to do whatever with the sale prices of their goods, 
for firms who sell the same goods at the same prices can 
still pay good dividends and remain in a perfectly sound 
condition financially. 

Not only are the price list prices of German, Swedish, and 
American firms much lower than those quoted by British 
firms, but their special merchants’ and agents’ discounts off the 
same are much higher; taking the two together the difference 
is very great. Here we have a country the extent of which 
is larger than that of the United States and Canada together, 
and extending from the Arctic right into the centre of Asia; 
it is a country far more thickly populated than is generally 
supposed, watered with immense rivers navigable for from 
1000 to 2000 miles, all of which are open from April to 
October and carry an immense trade to and fro; here we 
have in the general commercial sense what is practically a new 
country, the population both native and immigrant of which 
is increasing at a great rate; new enterprises are always 
being started, often, it is true, in a small and primitive 
manner, but all the same each is a nucleus around which 
other enterprises later arise in opposition and all attract more 
population, and each and every one of these demands 
mechanical goods in some form or other. It was formerly in 
such circumstances that British goods were the main goods 
supplied, but here they are conspicuous by their absence, and 
unless British firms wake up and lay hold, the time is not 
far distant when they will have lost for ever any chance of 
participating to any paying extent in the trade of Siberia. 

In European Russia much British trade has been lost, 
mainly to Germany, and for this perhaps there is some 
excuse, though precious little, but here in Siberia, in 
a new territory, the resources and possibilites of which appear 
to be little understood in England, there is no excuse, 
unless ignorance is such, for neglecting the market, or what is 
quite as bad, neglecting even to inquire in a systematic and 
commonsense manner into the needs of the market here ; 
apparently people at home are far too much occupied with 
the worship of polities, discussion of trumpery party quibbles, 
socialistic myths, suffragettes, &c., and engaged in silly strife 
over abstract principles of life which it is doubtful if they even 








understand, to be able to give time to the seeking out and 
studying of new markets for their manufactures and to get hold 
of some of the solid benefits that new markets produce, some- 
thing that one might presume was far more in their line 
than empty politics ; on one side one hears of marches and 
deputations of the unemployed all yelling for work, and on 
the other side we have speechifying of noisy sympathisers 
with the poor fellows begging for employment, sympathisers 
who, if they would stop their quarrelling over the principles of 
relief—and settle down to try and get new markets for their 
goods, would do more to settle the ‘‘ unemployed *’ question 
than a year of speechifying or years of trying to materialise 
what they are pleased to term *‘ principles.’’ Such a market 
exists to-day in Siberia, and though the country is at the 
moment suffering from the reaction due to the late war 
between Russia and Japan, it will, like all new countries, 
recover in a year ur two and be a field for the sale of all 
mechanical goods in ever increasing quantity. 

Omitting the one type of Russian made reaper, the 
Americans have here at present the whole trade in harvesting 
machinery in their hands; their machines are light, strong, 
and cheap, and are sold in large quantities, and the sales are 
ever increasing ; the risk is insignificant in this trade although 
it is a credit trade and not a cash-over-the-counter business ; 
their interests are well safeguarded and losses few; English 
harvesting machines, however well made, are far too heavy 
and too dear; English makers either will not or cannot 
produce machines to compete, and the terms they demand for 
payment are simply impossible to entertain for this trade ; 
why is it that English harvesting machines are from 
10 to 25 per cent. higher in price than the American? 
either the makers’ profits are enormous or their management 
expenses are out of all proportion to their turnover and need 
overhauling; one cannot believe that English firms do not 
want to extend their operations, if that is the case, it very 
well explains the absence of British goods from the Siberian 
market and elsewhere. 

Portable engines seem to be the only class of goods of 
English production that are in a majority in Siberia; threshers 
come next on the list, that is to say, the largest sizes, but of 
late years this trade has been greatly cut into both by 
German and Austrian firms in European Russia, and it will 
no doubt be thesame in Siberia ; and now that Russian makers, 
having overcome the preliminary difficulties of the manu- 
facture, are turning out a really serviceable portable engine, 
and even steam threshers, this trade will, unless special 
efforts are made by British firms, be lost year by year. 

The demand in Siberia at the present time is for strong, 
durable, and cheap machinery of all sorts, without all the 
most modern refinements that the users neither need nor 
understand ; high finish is, indeed, entirely out of place, 
for the treatment that the machinery receives at the 
hands of users and in difficult transport is heartbreaking, 
and of the roughest possible, and it will be yet many years 
before this will be otherwise ; the mass of the people quite 
realise the value and need of machinery, they want it, 
but they insist on simplicity, strength, and cheapness, 
and when one considers the duties to be paid and the high 
cost of freight over immense distances by rail, boat, and 
wagon, it is self evident that initial prices for the goods 
themselves must be the cheapest possible, for it is not at all 
infrequent that a machine that costs £100 at the works of the 
manufacturer, will cost twice and even three times that sum 
before the buyer has it on his premises. 

Agents on the spot, like sensible people, do all they possibly 
can for their clients in the way of price, and go to the 
cheapest markets for the goods they need, which are almost 
invariably the German or Swedish for general machinery, and 
American for harvesting, or the Russian for the simple types. 
Agents in Siberia, as elsewhere, are here to make a living and 
nut for anything else, and waste no time ia trying to induce 
purchasers to buy high quality goods which they do not 
need; they keep to the demand and to their business of making 
as large a yearly turnover as possible while satisfying their 
customers. 

The risks run by foreign firms who trade with Siberia are 
small, that is if they have dealings with agents who are good 
men of business, whonot only know the country, but who make 
it their business to know their customers’ needs, position, and 
ability to pay; such agents make very few losses either for 
themselves or for the firms they represent. 

It may be pointed out that Siberia is not England or 
Western Europe, where one can go from one end of a country 
to the other in a day and night, and in a week visit halfa 
dozen towns 50 miles apart, or, as in the Lancashire district, 
as many in a day, and do business in each. In Siberia towns 
proper are far apart, and the surrounding districts of each 
have to be worked under difficulties that can scarcely be con- 
ceived by English firms or travellers who have not been in 
there. The distances are immense, communications slow 
and difficult, amd correspondence takes days and days to 
reach its destination. In spite of all such difficulties of com- 
munication and of transport, and at the present moment, 
although the land is suffering from the reaction after the late 
war, there is, all the same, plenty of trade, and in a year or 
two matters will settle into normal conditions, and trade here 
will go on increasing, and the demand for all classes of 
machinery and hardware with it. 

If English firms desire to participate largely in the Siberian 
trade, they must meet the demands of the Siberian people by 
offering goods of the needed strength and quality, but, above 
all, correct in price, and they must set about doing this now ; in 
a few years it will be too late—indeed, it 1s almost that at the 
present moment. If they do not do so, when they do wake 
up to the fact later that a big trade exists, they will find that 
it will then be an impossibility to displace goods the good 
qualities of which buyers have come to recognise, and with 
the prices of which they are satisfied—goods, in fact, which 
will have a reputation—by goods the qualities and reputation 
of which nobody knows anything about. 

Here we find the ‘‘ American Trade Index,’’ published by 
the National Association of Manufacturers of the United 
States of America, also the ‘‘ Universal Address Buch fiir 
Russische Importeur,’’ published by Albrecht Pieszczek and 
Co., Leipzig, which is bound up with the ‘‘ Russian Duty 
Schedules and Tables for Imports,’’ the latter book is printed 
in Russian and German side by side, and crammed with 
German firm’s advertisements ; there are a few English firms 
who advertise in this book, but their names are printed in 
small type, and the more enterprising German firms take 
good care to have their names displayed in large bold type, 
and in addition have an asterisk against their names, with a 
footnote that they are specially recommended, as they have 
specially indicated their desire to do business with Russia and 





Siberia; possibly the asterisk and note is a reward for inser- 
tion of a displayed advertisement in the book, but that is so 
much to the credit of their foresight in the matter, for it is 
quite certain that an order or two quite repays them for the 
extra expense. Now, here we have a ready-made advertising 
medium found in practically every agent’s office in Russia 
and Siberia, and why in the name of all-that is sensible do not 
English firms utilise such a medium? Is there anywhere 
an English address book printed in English, German and 
Russian side by side? If there is, how is it that it is never 
seen? It is perfectly certain that such a publication would 
pay well, and be of incalculable assistance to British trade with 
Russia and Siberia, for it would be in every office if proper 
prospectuses were sent round in a systematic manner. It is 
such aids to business that English firms seem to neglect to 
their injury, and nobody knows why. 

Again, let it be impressed on British firms that cheapness 
is the main desideratum for goods for Siberia at the present 
time. Are they willing to supply cheap goods? Can they 
supply them ? 

There is also in Siberia any number of openings for the 
investment of capital in concerns that would involve outlays 
of from £3000 to £5000, for the manufacture of articles in 
every-day demand—a demand ever increasing. There is no 
question that such would pay handsomely, as at present 
such articles are either supplied by very small local makers, 
who make very inferior goods, or they are imported from 
Russia, and are expensive on account of the high cost of 
freight over the immense distances they must travel; labour 
is abundant and cheap, and as nearly all trade is done on the 
principle of cash on sale, cash on delivery, or parton sale and 
part on delivery, there is practically no risk of losses, and 
young men seeking outlets for their capital and energy would 
find in Siberia sound openings for both, with a climate 
healthy and bracing in the extreme. 

In conclusion, it may be said that Siberia is a.land of very 
great possibilities, both in the present and in the future, and 
should not be discredited because of the acts of a few 
unscrupulous swindlers who have for their own ends caused 
losses to the British public by exploiting worthless schemes ; 
to discredit everything in such a vast territory as Siberia 
because of such wild-goose schemes here and there, is the 
height of foolishness, and hardly worth attention. 








CoAL IN KEMAGH,—The discovery of coal in the Turkish district of 
Kemagh, says the /rox and Coal Trades Review, may prove to be of 
the highest importance to the economic progress of the Ottoman 
Empire. One of the reasons of the slow development of industries 
in the remoter provinces of the Empire is the lack of coal. This 
has hitherto rendered valueless a number of possible sources of 
wealth for the realisation of which motive power is required. The 
most important of these are, perhaps, the deposits of iron ores, 
which exist in very great abundance. In the absence of the means 
of smelting the ore, however, the population constantly feels the 
want of the metal for the prosecution of various branches of activity. 

THE STAFFORDSHIRE Society.—The Council of the above Society 
is making a special effort to increase the membership. It is well 
known there are many Staffordshire men in London and the pro- 
vinces, most of whom would, no doubt, appreciate the objects of 
the Society, which are to promote social intercourse, cordia‘ity, 
and good-fellowship ; also to further objects of interest to the 
county. The Society offers excellent opportunities for bringing 
together friends from their own county. The hon. secretary of 
the Members’ Committee, Mr. E. A. Barnett, 2, Audley-road, 
Hendon, N.W., will be pleased tu receive names and addresses of 
Statfordshire men who desire to become members of the Society. 

QUEENSFERRY Works.—The history of the Ferry Works, Queens- 
ferry, will ne still fresh in the minds of many of ouc readers. They 
were completed between five and six years ago by Wil ans and 
Robinson, Limited, primarily for the manufacture of the Niclausse 
boiler, and they were designed on the highest and best p inciples. 
Here, too, a p ant was laid down for the manufacture of vanadium 
steel, the original intention being to make steel of the very highest 
class for consumption in the works themselves. After a few 
years, however, the directors gave up the construction of the 
boiler, and now it has been decided to sell the whole place com- 
plete with the exception of the special boilermaking plant. A 
very full description of the works and the machinery they contain 
will be found in our issue of July Ist, 1904. They will be sold by 
public auction on September 16th at Tokenhouse-yard by Wheatley 
K rk, Price and Co. 

SoutH BREAKWATER AT Dover.—The western head of the 
south or island breakwater at Dover, which was damaged by the 
collision of the Red Star liner Finland with it in October last, has 
now been repaired and the removal of the staging surrounding the 
work has been commenced. As soon as this staging has been 
cleared the temporary gantry connecting the eastern arm and the 
island breakwater will be dismantled, and when its removal is com- 

»lete the eastern entrance to the harbour will be opened to traffic. 
he damage done by the Finland was of very extensive character, 
a monolithic mass of about 10,000 tons forming the outer end of 
the breakwater and extending from the deck level to two or three 
courses below low water being moved bodily and slewed some 3ft. 
out of position. The 40-ton concrete blocks in the damaged 
portion of the breakwater were removed from a point about 75ft. 
from the head of the breakwater and subsequently relaid. The 
reconstruction of the work has occupied over eight months, 

PorRTSMOUTH DeEP-WATER Lock.—The Admiralty have placed 
the contract for the construction of the new deep-water entrance 
lock at Portsmouth in the hands of Messrs. Morrison and Mason, 
of Glasgow. The cost of the work, it is stated, will amount to 
£940,000, in addition to £60,000 to be spent on machinery and 
equipment. The lock will be 850ft. in length in the clear, and 
110ft. wide at the entrance, and will enable any battleship or 
cruiser, built or likely to be built for a good many years to come, 
to pass with ample margin. The total length of the lock will be 
921ft., and the depth of water over the outer sill at low water of 
ordinary spring tides 33ft. The caissons are to be of the sliding 
type, and the pumping machinery will be of sufficient capacity to 
out, not only the new lock, but the two existing locks also, 

he lock will connect the harbour with the large No. 4 basin, 
taking in a portion of the No. 3 basin and the coaling berths. The 
work of construction is to be undertaken at once, and it is hoped 
that the lock will be completed within three years. 

GERMAN RaILways. — The administration of the German railway 
lines has just published its statistics for the business year 1906-7, 
which shows that in the period under review no less than 1914 lives 
were lost on the railways, and, if injuries which were not fatal 
are included, the total number of accidents to human beings was 
7056, which compares with 5134 in the corresponding period a 
decade ago. Among the victims of fatal accidents were 165 
passengers, 1003 railway servants, and 746 persons neither 
passengers ‘nor employed on the lines. As to the non-fatal 
injuries, there were 112| passengers, 3225 railway servants, and 
796 strangers. As regards accidents from the purely railroad 
point of view, the compilation records 1346 derailments, 947 colli- 
sions, and 5807 sundry mishaps, making a total of 8100 on the 
whole of the German lines, In the corresponding period ten years 
ago there were only 946 derailments, 519 collisions, and 4965 
sundry accidents, making a total of 6430, which works out at an 
average of 8.05 per 100 kiloms. of permanent way, against 7.85 per 
100 kiloms. to-day. 
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FOUR-COUPLED EXPRESS LOCOMOTIVE, SOUTH-EASTERN AND CHATHAM RAILWAY 


HARRY 8. WAINWRIGHT, ASHFORD, ENGINEER 














EXPRESS LOCOMOTIVE, SOUTH-EASTERN AND been displayed in its design and construction. It may be the J. Stone and Co.’s patented blast pipe, and spark arresting 
CHATHAM RAILWAY. only locomotive exhibited, but it is certainly a good example devices, the automatic vacuum brake, and steam heating and 

of what British locomotive work can be. Another point to sanding apparatus. 
THE only modern locomotive exhibited at the Franco- be noticed is that it has a Belpaire fire-box, the series to The diameter of the wheels of the tender is 4ft., the capacity 
British Exhibition is an example of a new type of four- | which it belongs—which, by the way, is known as class E— | of the tank 3450 gallons of water, and of the coal bunker 4 tons. 
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_ The Engineer" 
SOUTH-EASTERN AND CHATHAM RAILWAY EXPRESS LOCOMOTIVE—CROSS SECTIONS a 


coupled engine, which has recently been put upon the South- | being the first engines on this Jine to be furnished with this | The total wheel base of the tender is 13ft. The total wheel 
Eastern and Chatham Railway, by Mr. Harry S. Wainwright, | type of fire-box. Still another feature to be remarked upon | base of engine and tender is 45ft. ljin. and the total 
chief locomotive superintendent of the joint line. | is the extended smoke-box, which is also an innovation on | length over engine and tender buffers is 55ft. 1gin. The 

This engine is remarkable in several respects, not the least | the South-Eastern and Chatham Railway. | total weight of the engine in working order is 52 tons 5 cwt. 
of these being the excellence of the workmanship which has The engine is fitted with standard steam reversing gear ; | and of the tender 39 tens 2 cwt., there together making a 
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total in working order of 91 tons 7 cwt. The engine has 
been constructed at Ashford Works, to the designs of Mr. 
Harry S. Wainwright, M. Inst. C.E., chief locomotive 
superintendent of the lines, to whom we are indebted for the 
drawings and photograph from which the accompanying 
engravings and two-page Supplement have been prepared. 
The following is a list of its leading particulars :— 

Diameter of cylinders is 

Stroke of cylinders .. 

Coupled wheels . . 

Bogie wheels 

Boiler pressure .. ..  .. 

Heating surface in tubes “ 

Heating surface in fire-box .. 


_ 6in. dia. 
Ib, per sq. in. 
1396 sq. ft. 


136 sq. ft. 


1532 sq. ft. 
21°15 sq. ft. 
9fc. 6in. 
23ft. Stin. 
17,786 Ib. 


Total heating surface 
Area of fire-grate .. .. 

Centres of coupled wheels” .. 

‘:0tal wheel base ofengine .. .. .. .. 
Trac ive force (0 per ceat. boiler pressure) 








NEW RAILWAY-CAR FERRY STEAMERS. 


COMMUNICATION between Germany and Sweden, and 
more particularly between Berlin and Stockholm, will be 
greatly facilitated by the railway-car ferry steamer service 
which the German and Swedish Governments have lately 
decided to introduce for the 65 miles of open sea between 
Sassnitz and the Swedish port of Trelleborg. 

At the outset four vessels will be provided, and the designs 
of these were entrusted to Mr. W. Hok, of Stockholm, a 
naval architect well known in this country as well as on the 
Continent. Two vessels will be provided by the German 
State Railways, and these will be built in Germany. The 
remaining two ships are to be furnished by the Swedish 
State Railway authorities; one of these is being built in 
Sweden, whilst the contract for the other has been let to 
Messrs. C. S. Swan, Hunter and Wigham Richardson, 
Limited, and the vessel is now under construction at the 
Neptune Shipyard, Walker-on-Tyne. This railway-car ferry 
will be 370ft. long and 51ft. in the beam, and will be fitted with 
triple-expansion engines of sufficient power to drive her at a 
speed of over 16 knots, so that the distance of 65 miles 
between Sassnitz and Trelleborg, and vice versd, should be 
easily accomplished within four hours, and a saving of some 
hours effected in the journey time between Berlin and 
Stockholm. 

In addition to being a car ferry, the vessel will be built to 
accommodate quite a considerable number of passengers from 
coast stations, and she will be in all respects a first-class 
passenger steamer, having saloon, dining, smoking, lounge, 
and ladies’ rooms, also regal apartments, all on the prome- 
nade deck, while below the car deck there will be sleeping 
accommodation for first and third-class passengers. For 
ventilating and heating, a complete system of thermo-tanks 
will be fitted, allowing the rooms to be cooled or warmed 
according to the prevailing temperature, and fresh air will be 
constantly pumpcl to every part of the ship. Electric light 
will be supplied from three dynamos, which will also work 
the fans and hoist. 

in the consideration of the design of these railway-car 
ferry steamers special attention was paid to the question of 
steadiness when at sea, and by the provision of deep bilge 
keels any tendency there may be for the ships to roll will be 
greatly diminished. The train will enter the after-end of 
the ship irom a quay and landing-stage specially constructed 
exactly to fit the shape of the vessel, and thus ensure per- 
fectly smooth running and safety in embarking and disem- 
barking. A complete train of eight or ten coaches will be 
able to stand on the two parallel lines, and during shipment 
operations steadiness will be secured by means of a very com- 
plete system of trimming tanks, whilst a substantial arrange- 
ment of ring plates and screws will secure the car to the deck, 
and spring buffers prevent any attempts at moving endways. 
To add to the safety in entering or leaving the harbours these 
vessels will each be fitted with a rudder in the bow, as well 
as the usual one in the stern, and both these rudders will be 
steam-controlled from the captain’s bridge, where there will 
also be electrical indicators to show the angle at which the 
rudder is inclined. Each ferry will be sub-divided into an 
unusual number of watertight compartments, which, with 
the Stone Lloyd bulkhead doors, will make them practically 
unsinkable in the event of collision, whilst risk of danger 
during fog periods will be materially lessened by an arrange- 
ment of submarine signals. The machinery, as well as the 
hull of this sea-going car ferry for the Sweden State Rail- 
way—which will be delivered next spring—is being con- 
structed at the Neptune shipyard, Walker-on-Tyne, where it 
is of interest to recall the fact that Wigham Richardson and 
Co., so long ago as the year 1865, built a ferry for transport- 
ing railway trains and passengers over the river Rhine before 
a tridge, rendering this unnecessary, was provided. The 
first car jerry introduced by the Danish Government was 
built by this tirm in the year 1871, and the vessel, the Lille- 
baelt, is, we believe, still in regular service between Mors 
-and Glyngore, on the Sallingsund route. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


AUTOMATIC COUPLERS. 


Sirn,—With reference to the memorandum prepared by Colonel 
Il. A. Yorke on automatic couplers, should anyone who is 
uninitiated in the subject read the same, they would naturally 
come to the conclusion that automatic couplers are quite unneces- 
sary on cur railways, and, further still, that their adoption would 
increase rather than de rease the number of accidents. 

From the first, the Commission have apparently been engaged 
in discovering and creating obstacles and objections to the adoption 
of automatic couplers, instead of trying to tind a satisfactory type 
and ways and means of overcoming the objections they have dis- 
covered, 

So one-sided is the whole report, and so hidden are real facts, 
that I am compelled to believe the memorandum is rendered quite 
useless and unreliable, 

Taking one instance, we are told there are 3814 shunters killed 
and injured in the United States, who use automatic couplings, 
whereas there are only 581 shunters who share a like fate in the 
United Kingdom. From this one would naturally conclude there 
are more accidents in the United States, and that the automatic 
coupling increases rather than decreases accidents. 

This is exceedingly mis'eading, as the memorandum does not ¢o 





on to say there are more shunters employed in the United States 
than in the rest of the world combined. As a matter of fact, there 
are more than twice as many accidents to shunters in the United 
Kingdom—that is to say, the last few years statistics show 1 in 97 
United States’ shunters are killed or injured, whereas there are 
1 in 40 in this country, or nearly five to the United States two. 
Thus it is probable that if automatic couplers were used here, acci- 
dents would be reduced over 60 per cent., provided the couplers 
were no better than those employed in the United States ; but we 
have benefited by their experience, and can produce a far 
superior type of coupler. Thus we should still further better the 
United States’ results, 

Then, again, we are told, even with automatic couplings the 
shunters have to go between the vehicles to couple up the steam, 
brake pipes, &c., and as the use of continuous brakes on goods trains 
is growing, the need for men going between the vehicles to couple 
and uncouple these is also increasing. This is again misleading, 
as ample and cheap automatic couplings are now obtainable, 
that not only couple themselves, but all the other connections 
automatically, and are relieved by one lever at the side of the car. 
Therefore, this latter statement is really an argument strongly 
favouring the ad ption of automatic couplings. The cost of 
building a carriage or wagon fitted with this central buffer system 
is actually less than building one with the present hook and side 
buffers. It should be remembered a large proportion of risk is 
removed by the absence of side buffers. Of course the cost of 
conversion at first appears objectionable, but it should not be 
overlooked there mB yo at least a reduction of 60 per cent. of 
the accidents ; that is to say, at the present rate there will be 
12,000 shunters killed and injured during the next twenty years. 
If we had automatic couplers at least 7000 of these accidents 
would be saved. Not only this, much time would be saved in 
goods yards while shunting and making up trains, consequently 
less overtime in wages to pay, less coal consumed by engines, and 
many little items too numerous to mention. 

Certainly the case of private owners appears a difficult one, 
but by no means insurmountable, as it is to the railway com- 
panies’ advantage to have all rolling stock equipped with 
automatic couplers. I suggest they could afford to fit same 
at a nominal charge and make certain concessions on accounts 
rendered after the wagons so fitted up to such and such a date. 
The sooner the railway companies adopt a satisfactory automatic 
coupler then the sooner they—the shunters and their families— 
will reap the benefit. A. V. Rog, 

Wandsworth, August 30th. 


DUST IN COAL, 


Str,— Your interesting editorial on ‘‘ Furnace Efficiency ” in the 
May Ist, 1908, issue of THE ENGINEER, referring to the beneficial 
effects of freeing coal from dust for burning under boilers, has led 
me to carry out some careful tests, the results of wnich do not 
sustain your contention that ‘‘. . . the presence of dust in any 
coal burned in any way is exceedingly prejudicial—a fact by no 
means generally known.” It may, therefore, be of interest to 
some of your readers to have a few particulars of the results of 
these tests. 

The coal used was unwashed Yorkshire slack from the district 
around Castleford and Leeds screened through lin. mesh, con- 
taining on the average 44 per cent. of small which would pass 
through a ,j;in. mesh. In preparing the coal for these tests, it 
was found impracticable to sieve it through a 20 mesh screen, as 
suggested, and an8 mesh to the inch was therefore used. The 
coal from three different collieries was tested separately, and in 
each case the amount of dust passing through the 5 mesh sieve was 
approximately 25 per cent. The tests—each of them of 8 hours’ 
duration—were carried out on a 30ft. by 8ft. Lancashire boiler 
fitted with a Bennis sprinkler stoker and McPhail and Simpson 
superheater delivering the steam at 600 deg. to 700 deg. Fah. 
The boiler is one of a battery of seven coupled to an induced 
draught fan. As it was impossible completely to isolate the boiler 
under test, the conditions, doubtless, varied slightly, but great 
care was taken to maintain as even conditions as possible on all 
the tests. The feed-water was measured in a calibrated meter 
designed specially for metering hot boiler feed, and the coal care- 
fully weighed. ‘Lhe leading particulars of the tests are given in 
tabulated form herewith : 


No. 3 Coal. 


No. 2 Coal. 


No. 1 Coal. 


Un- : 
sifted. 


Un- 
sifted, 


Sifted. Sifted. 


Average steam pres- 
sure (ib, per sq. in.) 
Side flue gases tem- 
perature. Fah. . 
Atmosphere. Fah.. 
Hourly evaporation 
as from and at 
212 deg. Fah. 
Pounds water evapo- 
rated per Ib. of coal 
as from and at 
212 deg. Fab... 
Calorific value of coa 
asfedtofires .. 
Ash in coal as fired. 
Ash in dust s 


Pe Sifted. | 


102 101 101 101 


725 
69 
899 
6.73 


12,400 
| 11.4 


5.73 6.84 
11,800 | 19, 12,590 
13.64 i 10.6 

| 22.6 17.76 


7.02 6.€1 


| 12,660 | 12,450 | 
10.2 | 12.24 
15.32 





It will be seen from the above that only in one case, viz., No. 2 
coal, was the hourly evaporation from the unsifted coal lower 
than that from the sifted, whilst in every case. the economy of 
the boiler was improved slightly by the sifting. The statement in 
THE ENGINEER, therefore, which is apparently quoted from Mr. 
Abbott, that: ‘‘It must be understood that the dust does not 
directly affect the economical efficiency of the boiler; it does 
affect its capacity for making steam,” seems clearly disproved. 

Apparently, Mr. Abbot is speaking of American coals, but it is 
difficult to understand that the characteristics of these can be 
sufficiently different to cause his statements to be the exact oppo- 
site to what is found on this side of the water. 

F, G. FRYER. 
York, August 26th, 1908. 


BRITISH ENTERPRISE. 


Srr,—I am please’ to see that your vigorous leading article on 
‘‘Enterprise” is likely to lead to an equally vigorous corre- 
spondence that cannot but be of benefit to all concerned. Is it 
not a fact that the decline of engineering and commercial enter- 
prise is to a great extent contemporaneous with that of indi- 
vidualism in our manufacturing firms. In other words, the 
advent of the limited liability company seems to mark the com- 
mencement of the decadence of enterprise, as it was formerly under- 
stood. Formerly, the head or heads of a private firm took upon 
themselves alone the whole risks of any new venture, Now-a-days 
the managing director, no matter how skilled or original, is domi- 
nated by a board of directors, often consisting of men who are not 

d of either technical or commercial experience, such as 
the inevitable lawyer, the retired military or naval officer, and the 
indispensable titled nonentity. 

These gentlemen in their inexperience have always the fear of 
failure before them, and the subsequent ‘‘ facing the music” at the 
shareholders’ meeting, which is enough to damp any ambitious 
enterprise that is not a ‘‘ dead cert.” 

Managers and managing directors are after all only human, and 
their timidity to forsake the beaten path can, perhaps, be under- 
stood, when they consider that failure may mean not only loss of 
reputation, but of their daily bread. The modern limited com- 





pany is, as a rule, a mere dividend-making machine, which admits 
no excuse on the part of any of its employés who fail to contri. 
bute their portion, even in the face of circumstances over which 
they had no control. 

Probably one of the canses of this grinding and often unfeeling 
policy is over-capitalisation, which allows no margin of the profits 
—when any—for experiment, research, rewards for originality or 
old age pensions. F 

Admitting this as a cause, the blame would naturally recoil on 
the heads of the vendors of the originally prosperous private firm, 
But there is another individual, who, in my opinion, is largely, 
and, one might almost say criminally, responsible for this state of 
affairs, This is the professional company-promoter and his friends 
on the Stock Exchange, who inflate sound industrial concerns far 
beyond their actual value. No one knows how much plunder js 
covered by the flesible item of ‘‘ expenses of promotion.” 

1 feel convinced these causes are largely responsible for the 
stifling of enterprise, and, further, for the present lack of public 
confidence which is directly one of the causes of the present 
depressed state of trade. 

September Ist. KREUTZKopr. 

Str,—lI note the reply to my letter by ‘‘M. 1. M,” on the above 
subject, but his remarks do not adpear to apply to the immediate 
question of the ‘‘ heads-I-win-and-tails-you-lose ” business imme- 
diately under discussion. 1 have presumed that the subject of 
your editorial may have declined business offered him on this 
principle in the same way as the instance which I cited, and in doing 
so has, in my judgment, shown justifiable business caution. But 
underlying ‘‘ M. I. M.’s”’ letter there exists, | think, the prevalent 
fallacy that manufacturing engineers are not in business for profit, 
but more for sentiment and patriotism. 

I quite believe in legitimate enterprise where the profits, if any, 
fall to those who carry the risk, and that no business can prosper 
continuously without enterprise is a simple truism. I have had 
enough of business to know that risks to-day have to be carried 
which would have fairly frightened the business men of my early 
days, and I have seen plenty of enterprise without sufficient 
caution followed by heavy losses and bankruptcy. Plainly stated, 
I do not believe half the fairy tales of German and American 
enterprise to which | called attention; they read well in the 
papers, which have in the past few years constantly and unfairly 
criticised everything British, comparing the best of German and 
American with the worst of the home methods, I have never 
—— water run uphill either for Germans, Americans, or any- 

y else, 

I can assure ‘‘M. 1. M.” that I am very far from blind to the one 
solid fact that business, including manufacturing engineers, ought 
to be run for profit, and that when anything enterprising is under- 
taken the profit should’ go to him who carries the risk. My 
complaint is that this fact is so often forgotten, and may partly 
account for declining profits, of which ‘‘ M. I. M.” speaks. Every- 
body knows that Boards often carry risks which as private traders 
they would condemn ; but let this be as it may, it is common 
knowledge that the profits of all manufacturing engineers are a 
constantly diminishing quantity, and for that reason alone justi- 
fiable business caution is the more needed, 1 emphasise the word 
justifiable. R. 

August 31st. 


Sir,—Some years ago the proprietor of a portable engine works 
was showing us round, and [| casually asked if they sold engines 
in Egypt, and he replied: ‘‘ No, in Egypt they will only have 
engines with the gib and cottar at big ends, ours are marine end ; 
if we fitted gibs and cottars we should have to alter our patterns 
and put cylinder and crank shaft higher up.” As at that time 
there was a considerable demand for engines in Egypt, it seemed 
true that the firm was not doing its best for its own trade. 

August 31st. N.Y. T. 


TIN-POT CONCRETE AND WOOD BLOCKING, 


Sir,—Having to walk along a great London road one day this 
week, I was attracted to a spot where extensive road operations 
were being carried out, and I halted to reconnoitre, in the hope of 
learning something. It would appear that this road is being re- 
blocked, with a deeper foundation of concrete than was adopted 
in the original road. This fact necessitates more excavation, and 
the old concrete is taken up and broken up to be used again as 
metal and the excavation of the original ground surface is taken 
down to foundation level. 

The original ground surface consists “a. ’ of jam tins, hoop 
iron and other villainous-looking rubbish. However, ‘it is all 
grist that comes to that mill,” and I watched a gauge of concrete 
mixed. There is a metal box but no sand box ; in fact, sand is 
not used. The metal (sic), consisting of broken-up concrete, brick- 
bats, jam tins and filthy-looking black loam, is placed in the 
gauge-box on a platform about 6ft. by 6ft., and after piling up the 
box it is removed and a bag of cement is spread over the heap. 
Two men throw this from the platform to another platform 
without turning the shovel, and there it is damped by water from 
a can, minus a rose, and from there it is thrown on to another 
platform without being turned, and from there into the work. A 
rammer is not to be seen on the job, and this concoction is 
supposed to be a foundation for wood blocks with heavy trattic 
over it. There is no wonder that wood blocks are looked upon with 
disfavour in London if this is the way that they are laid down. 

In Africa and Australia I have seen wood blocks laid down 
which do not require any maintenance for fifteen years, but | 
venture to say this road will not stand fifteen months. 

I should have added that the surface of concrete (sic) is nicely 
screeded over with cement rendering, which covers up what is 
below. 

It is to me, a colonial engineer of thirty years’ experience 
amongst concrete, a great shock to stand by and witness such 
work being done in the heart of the City of London, where we 
always have been led to believe that the very best of everything 
was to be obtained. Wake up, England! and be more chary of 
your professional reputation. 


August 26th. COLONIAL ENGINEER. 


TANK ENGINES ON CURVES, 


Str,--In reply to ‘‘ Loco,” he has now given more information. 
His curve is about 110ft. radius, If he can flatten it out until the 
offset at the centre of his 33ft. chord is not more than 12in, he will 
have no further, difficulty. If he cannot, he had best spread the 
gauge jin.—}in. will not hurt—when his engine should take the 
curve all right. 

As for ‘‘J.,” his letters are quite amusing, but rather out of place 
in THE ENGINEER. He quotes a fifty-year-old loco, makes 
sweeping statements, and when confronted with evidence of their 
inanity, innocently asks ‘‘ why ?” 

If he does not know of any objection to an inordinate spread 
of gauge, or flangeless tires—which was hinted at in my last 
letter—he evidently knows very little, and had better leave loco 
criticism alone. 


September Ist. ARCANUM. 


Sir,—I beg to inform “Loco” that I have a 13in. six-coupled 
Hudswell Clarke loco with 11ft. 6in. wheel base constantly 
running round a curve which has a chord of 33ft. and an offset 
of lft. 6in. The loads consist of ordinary railway wagons, loaded 
and unloaded, varying from 5 tons to 20 tons load, and frequently 
the wagons are pushed, The best advice for ‘‘ Loco” is to get a 
fresh driver. 


Bradley, August 31st, SHUNTER, 
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RAILWAY MATTERS. 


A sreex rail order of 25,000 tons is reported to have 
been placed by the National Railway Lines of Mexico with the 
steel company at Monterey, Mexico. The new Mexican tariff on 
jron and steel, which took effect on August 16th, and the Govern- 
ment policy of protection to home industries are believed to be 
responsible for placing the order in Mexico, 


A report from Perth (W. Australia), dated August 
29th, says the survey for the proposed trans-continental railway is 
progressing at the rate of seven miles daily. Two hundred and 
fifty miles have already been surveyed, and it is expected that the 
South Australian border will be reached in two months. The 
engineer's report speaks in high terms of the pastoral capacity of 
the country surveyed. 


A 1000-voLT narrow-gauge railway is projected in 
Switzerland, to connect the villages of 'Tamins, Trins, Mulins, and 
Flims with the railway station Reichenau, in the upper Rhine 
valley, a distance of about eight miles. The difference of eleva- 
tion between the two termini is nearly 1500ft. The maximum 
gradients are 5 per cent. and the sharpest curves about 
2” deg.; the gauge isto be lm, The road and track are esti- 
mated to cost about £50,000, the electrical equipment, &c., about 
430,000. 

Accorpine to the Electric Railway Review, experi- 
ments are being made under commercial conditions in Pittsburg 
with a five-ton electric delivery van, which can be propelled either 
by its own batteries or, when running along tramway routes, by 
taking current from the overhead line by means of an ordinary 
trolley. The vehicle is provided with four 24 horse-power motors, 
which are used in series on the trolley line or in parallel on a 
{2-cell battery. The gearing permits a speed of 22 miles per hour 
when on the tramway track, which is fast enough not to interfere 
with the tramway traffic, and the battery can propel the car at 
eight miles per hour. A smaller car on the same principle has 
been in use for parcel delivery for two years. 


AccorpinG to the Electrical Engineer a movement is 
on foot for the introduction of the system of trackless electric 
tramways in Ireland, the first contemplated route being between 
Donnybrook, in the suburbs of Dublin, and the pretty seaside 
resort of Bray. The new system, it is said, can be worked 
inexpensively on the existing roads from power derived from the 
usual overhead wires. The trolley can be made to diverge to 
any distance required, so as to enable the motor to pass any other 
conveyance or vehicle in the ordinary course. The project has 
been submitted to the manager of the Dublin United Tramways 
Company and to the County Council, The promoters claim a 
good return from small traffic, as there is no big sum sunk in the 
permanent way. 


Recentty Dr. W. Reichel has contributed a lengthy 
article to the Elektrische K.aftherichte u. Bahnen, in which he dis- 
cusses the amount of power required to run the Bavarian railway 
system electrically, assuming the same number and variety of 
train units as were run in the summer of 1906. On this basis he 
calculates that an ‘average of 305 kilowatt-hours per kilom. (0.62 
mile) would be required daily. The total length of all lines is 
3948.9 kiloms. (2448 miles). It is intended to transmit current at 
50,000 volts from hydro-electric stations, and use to 10,000 volts on 
the trolley wire. The cars would be hauled by single-phase loco- 
motives. If regenerative control is used, there would, he says, bea 
saving of about 2 per cent. of the power required for the trunk 
lines of Bavaria, 


Tur British Legation at Guatemala has forwarded a 
copy of the terms of a concession recently granted by the Govern- 
ment of San Salvador for the construction of a railway from the 
port of La Union to the frontier of Guatemala, with a branch to 
Ahuachapan. It is intended to connect the port of La Union 
with the new railway now being constructed from the north- 
western frontier to join the Guatemala Railway at Zacapa, about 
100 miles from Port Barrios. The railway will traverse the whole 
of the Republic, and afford a freight route to the Atlantic for all 
the produce of the central provinces, and by its connection with 
the Guatemalan Railway system will form a material addition to 
the projected Pan-American Railway. The concessionaire is to 
receive a subsidy of £1400 gold per kilometre, the railway to 
become the property of the Republic without payment at the end 
of ninety years. 


Tur Bernese Alps Railway Company has decided to 
use electric traction between Spiez and Frutigen, on the northern 
approach to the Loetschberg Tunnel, and has appropriated 
£40,000 for the purpose. The experience on this section, it is 
expected, will be of value in deciding on the type of equipment 
and line construction on the main part of the tunnel railway. 
According to the Schweizerische Bauzeitung, it is intended to use 
15-cycle, single-phase current at 15,000 volts line pressure, this 
being computed to be cheapest both in first cost and in operation. 
Current will be obtained from the Kander and Hagneck hydraulic 
plant at Spiez. The maximum gradient on the tunnel railway is 
2.7 percent. Passenger trains of 250 tons at 25 miles per hour 
and freight trains of 300 tons at 18 miles Le hour are to be pro- 
vided for. Motive-power units of 1200 and 1500 horse-power will 
probably be required. 


Tur Guatemala Railway was opened during the month 
of January, 1908. It is 195 miles long, and connects the capital 
with Puerto Barrios on the Atlantic, thus forming, with the Cen- 
tral Railway, an inter-oceanic. communication. The advantage 
which the Guatemala Railway offers tothe country is vast, opening 
up large stretches of land which up to now have been unproductive 
and were considered of very little value. It will also prove invalu- 
able to the trade with Europe and the East Coast of America. 
Lately large banana plantations have been formed on the lowlands, 
and the exports of this produce to the United States will grow in 
importance from year to year. The railway tariff from Puerto 
Barrios to Guatemala City is rather high, but in view of the 
cheaper maritime freights, the cost of introducing goods over the 
new route, especially from the United States, is in most cases 
lower than vid Panama, 


THE railway system of India aggregated 30,010 miles 
in length at the end of 1907, according to the annual report of the 
Railway Board. At the end of March, 1908, there were 30,206 
miles open and 2516 miles authorised or under construction. The 
total for 1907 included 15,821 miles of 5ft. 6in. gauge—the Indian 
standard gauge—12,613 miles of metre gauge, 1234 miles of 
2ft. 6in. gauge, and 342 miles of 2ft. gauge. There were 1412 
passenger engines — 90.4 per cent. of total—and 2290 freight engines 
—48.6 per cent.—equipped with automatic brakes; also 12,505 
cars in passenger service—67 per cent.—and 10,698 freight cars 
10.7 per cent.—similarly equipped. Of the passenger cars, 
67 per cent. were fitted with gas and electric light ; 10,677 with 
the former, and 2172 with the latter. During the year 94 stations 
were fitted with switch and signal interlocking apparatus, and 111 
with automatic instruments for signalling trains between stations. 
On January Ist, 1908, the old system of administration was 
abolished, and the railways put under Government control through 
the medium of the present Railway Board. Train accidents 
resulted in the deaths of 45 passengers, 40 workpeople, and 16 other 
versons, The total casualties on the railways were 1834 persons 
killed and 1665 injured. These include suicides, persons run over 
at grade crossings and persons hurt through their own carelessness 
or misconduct. The workmen number 516,756, of whom only 
7180 are Europeans; there are 499,594 natives and 9982 Eurasians. 





NOTES AND MEMORANDA. 





Tue Governor of the Gold Coast reports that the 
output of gold from the Colony, including Ashanti, during July 
amounted to 23,400 oz., valued at £91,172, and the concentrates 
amounted to £3400 sterling. 


Tuer value of the minerals exported from New South 
Wales during the second quarter of 1907 amounted to £1,661,065, 
and during the first six months to £3,350,694, which show 
decreases of £228,506 and £364,332 respectively, as compared with 
the corresponding periods of last year. Coal shows a considerable 
increase both in quantity and value during the six months; but 
owing to the decline in the prices of metals—silver-lead, copper, 
and tin, exhibit a falling off in value. 


Tux tonnage launched from the Clyde shipyards during 
last month amounted to 48,000, against 51,(00 in August las 
year, and the aggregate constructed during the past eight months 
is 223,000, being only one-half the tonnage placed in the water in 
the first eight months of last year. A number of yards are quite 
idle, and only about half the workmen are engaged that found 
employment a year ago. A few orders have come to hand during 
the month, but they will produce no real improvement. 


CuRRENT production expenses in isolated plants in large 
cities are often said to exceed the cost of purchasing the current 
from central stations, and many owners of such plants abandon 
them on this ground. The branches of the National Association 
of Stationary Engineers in some of the boroughs of New York 
City determined some time ago to oppose this course by making 
thorough tests of the economy of any plant under the charge of a 
member, The results of these tests are submitted to the owner of 
the property, and can be used by him in a comparison with the 
statements of the Central Station Company, and also as an indica- 
tion of what should be done by his own plant. 


In a recent pamphlet issued by the Tariff Commission, 
reference is made to the fact that our chief foreign competitor in 
iron and steel goods and machinery in Canada is the United 
States. ‘‘In 1888,” it is stated, ‘‘the United Kingdom and the 
United States supplied about equal values of these goods; in the 
nine years 1888 to 1897, the British share fell by 60 per cent., and 
almost the whole of this lost trade went to the United States ; 
under the preference the British decline was checked, and in the 
nine years 1897 to 1906 the purchases from the United Kingdom 
and the United States increased in about the same proportion. In 
1906 the proportions were approximately four to one in favour of 
the United States.” 


AccorpInG to the Iron Age, the total production of 
coke in the United States in 1907 amounted to 40,779,564 net tons, 
valued at £25,307,823, against 36,401,217 tons, valued at 
£18,321,607, in 1906. The production in 1907, as in 1906 and in 
1905, passed all previous records in the history of coke making in 
the United States. The increase in 1907 over 1906 was 4,378,347 tons 
in quantity and £3,986,218 in value. Th average price per ton 
at the ovens advanced from 1s. 6d. in 1906 to about 11s. 5d. in 1907, 
this last being the highest price reported in the twenty-eight years 
the statistics have been compiled by the Geological Survey. Of 
the total production in 1907, 35,171,665 net tons, or 86.25 per cent., 
was produced in beehive ovens, against 31,843,090 tons of beebive 
coke in 1906. The production from retort or by-product ovens in 
1907 was 5,607,899 net tons, or 13.75 per cent. of the total, against 
4,558,127 net tons, or 12.52 per cent. of the total in 1906. 


THE newly patented Shedlock process of manufacturing 
briquettes consists of a combination of tar distillation and the con- 
solidation of small particles of waste coal of all kinds into dense 
blocks of fuel, smokeless and possessing a high calorific value. 
The process consists in first effecting a perfect mixture of the small 
particles of coal with any suitable tar ; each particle is covered 
with a thin film of tar. The quantity of tar used depends entirely 
upon the nature of the coal, in any case not exceeding 6 per cent. 
of the whole. The prepared materials are then automatically and 
continuously fed into and pressed in thin layers through a heated 
machine, where the fuel materials are raised to such a tempera- 
ture as to separate the cils from the tar, which are withdrawn and 
condensed. The thin film of pitch deposited on each particle of 
coal is the adhesive substance which, under pressure, binds the 
material into blocks more homogeneous and harder than the coal 
used in their construction. 


Tue Postmaster-General of Natal has published his 
report for 1906 on the telegraph and telephone systems under his 
charge. The length of telegraph line in the Colony was 
3132 kiloms., with 10,829 kiloms. of wire, while the figures for the 
telephone service were 228 and 3428 respectively ; 52 kiloms. of 
line and 296 kiloms. of wire were owned privately. These figures 
represent an increase over the figures of the previous year. To 
the telegraph service had been added 217 kiloms. of line and 
402 kiloms. of wire, while the increase in the telephone system 
was 12 kiloms. of line and 233 kiloms. of wire. The increase in 
privately owned lines and wires was 2 kiloms. and 17 kiloms. 
respectively. The internal traffic amounted to 204,204 telegrams, 
while 207,896 were sent to foreign parts, and 265,252 were received 
from abroad ; 15,756 telegrams passed through the Colony in 
transit, making the volume of business dealt with 693,108 
telegrams. 


Tur American Society of Mechanical Engineers was 
represented at the International Conference for the Standardisation 
of Threads in Apparatus for the Use of Gas, held in Paris a few 
weeks ago, by invitation of the Société Technique de )’Industrie 
de Gaz en France, by Lawrence V. Benet, administrateur- 
directeur, Société Anonyme des Anciens Etablissements Hotchkiss 
et Cie. As the result of several conferences held in New York, at 
which manufacturers of gas-pipe fittings and supplies were repre- 
sented, an exhibit of screw threads, as used in the United States, 
was prepared under the direction of the American Gas Institute. 
This was presented to the French Society, and exhibited at the 
Conference. The exhibit consisted of drawings and blue prints, 
with sample bolts, nuts, cap screws, set screws, &c’, gauges for 
United States standard threads, standard machine screws, stove 
bolts, pipe threads, &c , and threads used in connections to light 
meters in different sections of America The exhibits were mounted 
on walnut boards, and were prepared so as to show the threads in 
section. The results of the Paris Conference have not yet been 
officially promulgated. 


AccorpINnG to the Electrician, a patent recently issued 
in the United States to Professor F. B. Crocker gives a description 
of a device for supplying a voltage varying with the load to an alter- 
nating-current synchronous converter. The delivered alternating 
E.M.F. differs from the supplied E.M.F. by a certain amount, 
which is caused to vary automatically both in value and in phase 
with the direct current. The variable E.M.F. introduced into the 
supply circuit is obtained from the secondary coil of a transformer, 
the primary of which is connected across the generator terminals, 
and the reluctance of the core is made to vary with the direct 
current. When the reluctance is low the current in the primary 
coil produces a large flux in the core, and hence the E.M.F. gene- 
ra’ in the secondary coil is large. This E.M.F. o s the 
generator E.M.F. when the direct current is zero. e direct 
current is passed through coils, and thus saturates the core of the 
transformer, thereby increasing its reluctance. With increased 
reluctance, the primary current, although slightly increased in 
value and changed in time-phase, is unable to maintain the former 
flux, and the secondary E.M.F, is decreased. Hence the E.M.F. 
delivered to the converter increases with increase of Joad. 











MISCELLANEA. 





Tue Débats states that wireless telephony over short 
distances is to be employed in the impending German manceuvres 
in Alsace-Lorraine. Wireless telegrapby will be used also, and on 
— scale, and masts 60ft. high have been erected in various 
places. 


Tue contractors driving the big St. Paul Pass Tunnel at 
Taft, Montana, on the route of the Pacific Coast extension of the 
St. Paul, broke all records for tunnel boring in America when, in 
June, the bore was pushed 583ft. deeper into the mountain. 
When completed, the tunnel will be 8571ft. long. In July the 
tunnel was bored 5834ft. more, and on the Ist of last month it was 
4388ft. long. 


Axsout 20 miles west of Pueblo, in the Arkansas River 
Valley, one of the biggest factories for the production of Portland 
cement in the United States has recently been opened. Here, too, 
a small town, named Portland, has sprung into existence, and con- 
tains now more than 1000 inhabitants. The bed of stone from 
which the cement is made runs along the surface of the ground 
for miles in horizontal layers. The quality of cement produced is 
said to be equal to that of the very best Portland cement. 


Estimates have been approved for fitting a set of the 
new high-power service wireless apparatus in the battleship 
Commonwealth, which is now being fitted with magazine-cooling 
appliances at-Devonport. The wireless set neces-itates almost the 
entire reconstruction of the wireless office, with the provision of 
safety cages for the instruments and insulator. As at present 
arranged, a trial of the magazine-cooling plant will take place 
early next month, and the wireless work is to be expedited as much 
as possible in order that its completion may coincide with that of 
the magazine fittings. 


A REpoRT from Cairo on the 24th ult. says :—The 
ceremony of cutting the Khalig took place on Saturday last. 
Having its origin in an old superstitious rite dating back to the 
earliest times, the ceremony is now merely an occasion for a 
public holiday, marking the rise of the Nile. It was originally 
a sacrificia! festival, when a virgin was thrown into the river as 
an offering to secure an abundant inundation. With reference to 
the rise of the Nile this year, present conditions could scarcely 
be improved upon. The water is higher than it has been for 
sixteen years, and appears to have stopped rising at the right 
moment, just when there was a danger of its getting beyond 
control. 


Tue Commonwealth of Australia proposes to erect and 
equip a factory at Lithgow, N.S W., for the manufacture of small 
arms. The building itself is to be erected by the Commonwealth, 
and the factory is to have a capacity of 15,000 rifles per annum. 
The factory will be erected close to collieries and ironworks. At 
the outset it is proposed to import the steel, but the rifles will be 
manufactured entirely in the factory, and Australian timber will 
be utilised for the stocks. The construction of larger weapons is 
contemplated in the future, but nothing definite has been decided 
on this point, as Engineer-Commander Clarkson, of the Common- 
wealth Naval Forces, who is now in this country investigating the 
matter, estimates that the completion of the factory will occupy 
two years. 


Aw account, with numerous illustrations, is given in 
the August issue of Archiv fiir Post und Telegraphie of the system 
of tubes for the rapid despatch of telegraphic messages in Bremen. 
This plant has been at work since 1905, and extends (1) from 
the Central Telegraphic office to the Commercial Exchange, 1.1 km. ; 
(2) from the Commercial Exchange to the Cotton Exchange, 
0.09 km.; and (3) from the Cotton Exchange to the Domscheide 
Station, 0.30km. The tubes have a diameter of 2.56in., the 
thickness of the metal is 0.35in. Each line of tubes is laid in 
duplicate for the inward and outward traffic, the pipes being 
placed in the trenches 2ft. apart. Full details are given of the 
transmitting and receiving apparatus. The different stations are 
provided with telephones for speaking purposes, and an electrical 
signalling device indicates the number of messages in carriers 
between any two stations. The machinery, which consists chiefly 
of rome driven by an electro-motor and reservoirs for compressed 
and exhaust air, is placed in the basement of the Central Tele- 
graph office. The apparatus was supplied by a Berlin firm. 


Tue rate of speed fixed for the battleships of the 
Deutschland class was originally 18 knots, but the German Ad- 
miralty led the German shipbuilding yards to understand that that 
speed must be raised, and with the exception of the Deutschland 
itself the speed is now more than 19 knots. This success is of 
great importance. for it enables the 18,000-ton battleships of the 
Nassau class, with a speed of 19 knots, to be combined with the 
Deutschland class into one squadron. The newest battleship, the 
Schleswig-Holstein, made a s of 19} knots in running off the 
measured mile in deep water. "The Deutschiand class of battle- 
ship show a continual rise in their rates of speed ; ths the Deutsch- 
land has a speed of 18.53 knots, the Hannover 19.16 knots, the 
Schlesien 19.20 knots, and the Pommein 19.21 knots. Compared 
with the Brandenburg class, laid down in 1889, and with a speed 
of 163 knots, the Schleswig-Holstein shows a clear increase of three 
knots. The Kaiser class raised the speed to 174 knots, the Wittels- 
bach class to 18 knots, and the Braunschweig class to 184 knots 
and 18.7 knots. 


Ir is stated that an important feature at the present 
time in the industrial evolution of Colorado is the development of 
electrical power, either by the water power from streams or by 
steam power from local coal, or by water power with steam power 
as an auxiliary during periods of water shortage. The total initial 
cost of the electrical power plants either already in operation or 
now in course of construction in Colorado is estimated at fully 
£4,000,000. The effect on the mining industry has been and is 
increasingly beneficial, by reason of the reduced cost of power. 
The cost of steam power at the mines and mills, depending, of 
course, on situation, accessibility from railroad, type of plant used, 
&c., is said to range from £20 to £60 per horse-power, on the basis 
of continuous use. The cost of electrical power at the same mines 
and mills is said already to range, or with its introduction will 
range, from 25 to 75 per cent. less. With irrigating enterprises, 
the reduced cost of electrically yen water from the streams to 
fertile lands as yet urutilised will obviate in many cases the con- 
struction of irrigation canals of great mileage. 


THe Board of Trade correspondent at St. John, New 
Brunswick, reports that a new company has acquired the antimony 
deposits at Lake George, York County, New Brunswick, and has 
oe active operations. The property extends over two square 
miles, and contains two well-defined veins of antimony. Two 
main shafts have been sunk to a depth of 220ft. and 260ft. re- 
spectively, having the usual levels ; eight other shafts have been 
sunk to a depth of 25ft. to 100ft. each, all showing pay ore, thus 
proving the veins for more than a mile in one prevailing direction. 
The ore is a fine quality, the veins varying from 6in. to 4ft. in 
thickness, 20in. being a safe average. Various assays have been 
made returning from 50 per cent. to 78 per cent. antimony. ‘The 
property is about 24 miles from Fredericton, the capital of New 
Brunswick, and access to both that city and St. John, the chief 
shipping port of the weg ge is obtained either by rail or by 
water navigation on the St. John River during the summer. In 
the course of a few months the company hopes to have its cor - 
centrator completed, and to be raising about 50 tons a day. It 
estimates that there are about 50,000 tons blocked out in additicn 
to 800 tors of low-grade ore on the dump awaiting concentration, 
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America and the New Patent Law. 


THE position of the United States with regard 
to the new British patent law is one of some 
interest. On the one hand we have commercial 
authorities stating quite frankly that the adoption 
of a compulsory working clause is a perfectly 
natural and rational course which cannot give 
offence to American manufacturers, and on the 
other hand we have a party, led probably by the 
patent bar of America, which is anxious to see the 
United States pass a retaliatory measure. The 
opinions of the first-named party have been quoted 
freely in our daily papers, and we need say no more of 
them than that the point of view seems to us to 
be marked by sound common sense. But the 
views of the “ retaliatory’ party—as one may call 
it—have not, so far, been brought clearly before the 
public, and we are glad to find in the current 
number of the Iron Age an article on them by Mr. 
John D. Morgan, of the New York Patent Bar. 
Mr. Morgan is solid for retaliation, and as a preface 
to a few comments on his arguments it will be 
convenient to give his conclusion :—“ In fact, the 
passage of such a law (a retaliatory measure) by 
the United States would seem to be entirely justified 
either on the basis of industrial necessity or that 
we cannot consistently accord to citizens of other 
countries privilegas denied American citizens in 
those countries, or, on the other hand, that the 
imposition of equal requirements by the Govern: 
ment of all important industrial countries of 
restrictions against foreign inventors might lead to 
& mutual waiver of such restrictiong when other 
means looking to that end fail, That the United 
States is at present jn an undesirable position in 
this matter seems hardly open to question, That 
the future attitude of the Government in the 
matter will depend largely upon the expressions of 
the industrial and manufacturing elements interested 
is also equally certain.” 

After indicating the differences between American 
patent laws and the laws of other countries, Mr. 
Morgan points out that the number of patents taken 
out by citizens of the United States in foreign coun- 
tries is much greater than the number of American 
patents taken out by those countries individually, 
and also that the exports from the United States to 
France, Germany, and England are far greater than 
the imports from those countries. Hence he con- 
cludes the net burden of compulsory working 
clauses falls upon the United States, and ‘ American 
manufacturers feel that the English law was aimed 
directly at them.’’ That compulsory working is 
accompanied by advantages Mr. Morgan admits, 
but he does not think a country is justified in 
changing an established policy. ‘‘ While the legal 
right of a nation,” he writes, “to such a change of 
front in a matter of this kind may not be open to 
challenge, yet its moral and commercial right to do 
this may be questioned. In fact, it may be found 
that the injuries inflicted on foreigners who have 
long had commercial relations with the country 
may be such that the home government of such 
foreigners may feel it their duty to retaliate in kind.” 
Developing this argument—surely a wholly un- 
tenable one—that England has no moral right to 
change her laws if by so doing she inconveniences 
the United States, our author excuses Germany 
for enforcing the same law on the ground that the 





then goes on to say that England might very well 
have directed her law against other nations possess- 
ing similar compulsory working clauses; but had 
she done so the United States would have escaped. 
Hence the deduction that because she did not do 
so the object of her law was an attack on Trans- 
atlantic imports. In Mr. Morgan’s own words :— 
“That the law was not so framed is regarded as 
showing unquestionably that the heavy importa- 
tions of commercial and special machinery from 
the United States, above and beyond all else, 
actuated the English commercial interests in de- 
manding such a law of Parliament.” But we have 
not yet reached the limits of our offence according 
to Mr. Morgan. His readers are reminded that 
Germany also has a compulsory working clause ; 
but we are worse than she because whilst “the 
German law lays the requirement of ‘ working’ a 
patent upon both native and foreigner alike, the 
new English statute puts it upon foreign inventors 
only.”” This practically completes Mr. Morgan’s 
indictment of the British law. It will be seen to . 
consist of three charges. First, that we had no 
moral right to change our laws ; secondly, that our 
law is directed especially against the United 
States; and, finally, that we do not deal 
equitably with all patentees, but enforce the 
compulsory working clause against foreigners 
only. Let us consider the three charges in 
this order. Of the first it is impossible to say 
sufficient in the space of a newspaper article. To 
answer it fully would involve a long digression into 
international politics. We must content ourselves 
with asserting that no nation would consider itself 
bound by such a “ moral” law as Mr. Morgan sets 
up. Its own welfare must ever be the first con- 
sideration to a country, and to ask it to avoid doing 
something for the good of its own trade, and not 
inherently unjust, because the trade of a foreign 
nation may be thereby inconvenienced, is to make a 
ridiculous request. The United States protect 
their trade by an enormous tariff; it acts gravely 
to the inconvenience of Great Britain, and it does 
for them all and more than our patent law will do 
for us. It was morally wrong, we presume, of the 
United States to adopt that tariff, but time has 
wiped away their offence. “The tariff is an old 
story, and the English working law a new one, and 
as England has seen fit at this time to disturb the 
commercial equilibrium, she cannot use as an 
equilibrating factor any disadvantages against her- 
self that were counted in to make a former balance.” 
Let us assure Mr. Morgan that England does not 
desire to use any argument of the kind; she does not 
require to justify her action. She has made a law 
for the good of her own people; just as thé 
United States made the law for theit people: 
If Mr, Morgan considers out law unjust now; 
let us invite him to throw his thoughts forward a 
few years, when, by his own ingenious argument, 
he will find our immorality in adopting such a sta: 
tute has disappeared. Our author's second charge 
is as wholly untenable ag his first. Our law was 
sed not as a measure of retaliation—as it would 
ave been had we directed it only against nations 
possessing a similar law—but to remove an illogical 
use of our old patent laws which actually rendered 
them harmful rather than useful to the trade and 
welfare of the country. When we add that one 
of the trades we wished particularly to recover was 
that of various chemicalindustries in which Germany 
has a monopoly, we have said sufficient to prove 
that the United States was not more considered 
than any other nation. The law was to be equal 
for all; there is no discrimination, no favoured 
nation, no retaliation in it. It does no more and 
no less than correct an error of our old law. 
Finally we come to Mr. Morgan’s last charge. He 
accuses us of directing our compulsory working 
clause against the foreigner only. How a lawyer 
could have fallen into such an error in the reading 
of an Act we are at a loss to understand. Mr. 
Morgan has quoted the clauses himself,and must know 
that they are drawn up in perfectly general terms, 
and include every holder of a British patent be he 
of what nation soever. “Unless the patentee,” 
runs one clause which Mr. Morgan quotes, proves 
that the patented article or process is manufactured 
or carried on to an adequate extent in the United 
Kingdom the Comptroller may make an 
order revoking the patent. -’ Can Mr. 
Morgan show us a single word in that sentence 
which indicates that the foreign inventor is 
attacked? He certainly cannot, nor in any other 
part of the Bill. Indeed, it was always from the 
first moment a strong point with those who worked 
for the passage of this measure that the law should 
be perfectly equal for all. The Briton gets no 
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his patent get equal rights and come under pre- 
cisely the same law. 

In conclusion, let us say to Mr. Morgan that the 
adoption of a retaliatory clause in the American 
patent law will not pain us one whit, for the simple 
reason that it can make no difference to our trade. 
Nothing can be added to the American patent law 
which will do more to prevent the importation 
of British goods than the present customs do. 
That has had practically the same effect as a com- 
pulsory working clause, and many foreign firms 
with American trade have started works in the 
United States with the object of avoiding it, just as 
foreign firms are now building works in England 
so as to comply with our new law. Finally, let us 
point out to Mr. Morgan that the trade in patented 
articles, valuable as it is, is a very small fraction of 
the whole international trade, for besides the 
thousand-and-one things that are not patentable, 
nations exchange between themselves many manu- 
factures the protection of which has long since 
expired. 


The Third Party. 


To every dispute there must be two parties ; as a 
rule, but not of necessity, there is, besides, a third 
party, who, being well meaning, tries to make 
peace. The third party may be repudiated by both, 
or accepted, as the case may be. Of late years the 
third party has been growing in popularity. The 
third party may be a number of men or one indi- 
vidual. In the latter case he is called an arbitrator. 
The Conciliation Board can scarcely be called a 
third party, but its functions are nearly the same. 
Both have been much in evidence lately, as our 
readers have, no doubt, observed; and yet more 
will be heard of them in the immediate future when 
the relations of capital and labour on our railways 
come to be adjusted. The position, functions, and 
influence of the third party deserve considerations 
just now more than ever. 

The theory of arbitration as a means of settling 
disputes of all kinds is quite admirable ethically, 
in that it is supposed to appeal to the higher feel- 
ings. It has much to recommend it. The virtues 
of arbitration are indeed at once so great and so 
obvious, that painting the lily appears a commend- 
able and useful work as compared with expounding 
the beauties of arbitration. Practice is, however, 
one thing and theory another. Applied to the 
settling of real life disputes, whether between 
nations or men, the method has the paramount 
defect that neither party is ever satisfied with the 
decision of the umpire. Furthermore, it depends 
for any success which it may achieve on the loyal 
co-operation of the disputants. The very essence 
of arbitration is that it prevents appeals to force. 
Yet if the party who holds himself aggrieved refuses 
to abide by the decision at which the arbitrator 
arrives, nothing but force can compel him to keep 
faith. But appeals to force are just what arbitra- 
tion is intended to avoid. 

Much has been hoped from arbitration in the 
settlement of trade disputes. The so-called Concilia- 
tion Board has a great deal in common with arbitra- 
tion; indeed, its proceedings are constantly the 
first steps to the appointment of an arbitrator. But 
the success which has attended this promising 
method of adjusting wages, let us say, has been 
inconspicuous. We need not again recount here 
the history of conciliation in Australia and New 
Zealand, nor repeat the story which we told last 
week. The same tale is heard everywhere. Capital 
keeps faith and labour does not. Two recent cases 
of importance illustrate this. There is in Canada 
what is known as the Lemieux law, so called after 
the man who piloted it through the Legislature. 
The law authorises the formation of conciliation 
boards to settle trade disputes. The machinists 
of the Canadian Pacific Railway made several 
demands, among which were the restriction of the 
number of apprentices to one to every five 
journeymen; and the prohibition of any helper, 
however competent, running certain machines. 
This is, of course, a very old story. The 
limitation of apprentices has been always 
a burning question, not with engineers alone, but 
with all trades. The company was willing to com- 
promise, but the men were not, and a conciliation 
board was aprointed to arbitrate. But the company 
declined to take part in this, and withdrew its 
representative from the board. Then the Govern- 
ment, acting within its powers, appointed another 
man to fill the vacant chair, and after the whole 
case had been heard the board decided on a com- 
promise, allowing one apprentice to four journeymen, 
instead of one to three as desired by the company, 
or one to five as desired by the men. The company 





grumbled but accepted the decision. The men 
would not, and as there is no possible law by which 
a man can be compelled to work if he does not wish 
to work, a strike took piace, and is, so far as we 
know, now in progress. The other case occurred 
in Massachusetts. A Commission appointed by the 
Governor settled the scale of wages to be paid by 
the masters to the members of the Spinners’ Union 
in the Fall River district—a very important indus- 
trial centre. Under this arrangement wages were 
fixed by the price of cotton cloth for six months 
before each rearrangement. The general result was 
at first that mill hands got a substantial rise in 
wages, and were well content. Arbitration was said 
to be a distinct success. But recently trade has 
been bad, and the wages dropped 18 per cent. The 
union is dissatisfied with this result, and has passed 
a resolution that “the agreement has proved a 
failure so far as the workers are concerned,” and 
that the Spinners’ Union be given the necessary 
three months’ notice of withdrawal. 

What is the reason that the workpeople so 
frequently enter apparently willingly enough into 
arbitration, and then refuse to be bound by the 
verdict? Only the superficial will reply that it 
is simply the result of a total lack of honesty 
among the workers. In many cases the trades 
union leaders do all that men can do to 
induce the workers to adhere to their side of 
the agreement. Why should the policy of the 
leaders be so different from that of the men? We 
must get below the surfage to arrive at anything 
like a satisfactory answer. The recalcitrance of 
the workers is due not to one but to many causes. 
In the first place, we must take account of the 
fighting spirit. Man is the most quarrelsome 
animal on the face of the earth. A great deal of 
sympathy is wasted by benevolent people on 
strikers. The younger men, at all events, enjoy the 
excitement. There are the union funds to draw on. 
There is a holiday. They are quite willing to pay 
for their whistle. They can always go back to 
work when they are tired of idleness. Stocks will 
have been used up, and prices will perhaps be 
better ; or they can migrate and get work elsewhere. 
Another reason is that they do not like arbitration ; 
they do not trust the third party. They would 
much rather fight each man for his own hand. 
There is always a large minority in every dispute 
who are simply outvoted. They decline to feel 
themselves bound by the decision of a tribunal to 
which they have never given allegiance. On the 
other hand, in such cases as those we have just 
cited we may rest assured that large minorities 
would not have struck. They would have 
accepted the decision of the Board and held to 
it loyally enough. Between these two minori- 
ties there is a floating body of thought which 
may incline one way or the other, and it is the 
action of this wavering party, not infrequently 
quite small in number, that determines the line 
of action to be followed. The employers, on 
the other hand, adhere to the terms of arbitration, 
because they are very few, and it may be taken 
for granted that employers’ minorities will not under 
any circumstances refuse to follow the majority. 
Without putting their business morality higher than 
that of the men, it is obvious that a manufacturer 
who had joined his fellows and accepted arbitration 
or conciliation as a means of settling trade disputes 
would lose caste with his fellows if he refused to 
abide by an adverse decision. Masters may not 
accept the principle of arbitration at all, but if they 
do they always stick to it loyally. There have 
been. it is true, apparent exceptions ; but it will be 
found that in such cases withdrawal from the con- 
ciliation board has only taken place after due 
notice, and has nothing in common with a flat 
refusal to abide by an adverse decision. 

Are we to take it for granted, then, that the 
action of the third party, arbitration, Govern- 
ment Conciliation Boards, and all the methods 
which have been suggested to get rid of 
warfare between capital and labour are useless ? 
We think the answer must be on the whole unsatis- 
factory. That some good is done, some advantage 
gained now and then, is not to be disputed. But 
the history of the whole movement, not in Great 
Britain alone, but in every land, only repeats the 
same story. A change for the better can be wrought 
in only one way. The men must all enter willingly 
into arbitration. So long as any considerable num- 
ber of hands are forced into it so long will it fail at 
the pinch. Obviously the way to get over the diffi- 
culty is to persuade the men that arbitration or 
conciliation, call it by whichever name we may, is 
a much better way of settling trade disputes than 
strikes and lock-outs. How this is to be effected 
no one attempts to say. Possibly a good deal 





might be done for the next generation by education, 
But the teaching will never be done successfully 
by the peace-at-any-price enthusiast or the humani. 
tarian. We have only to consider the position jn 
France to-day to see that councils of perfection are 
waste of breath. The Government that attempted to 
bindacountry to the general settlement bv arbitration 
of the disputes with other nations in which it might 
become involved would be driven from office in an 
hour. The same motives rule individuals. We 
fear that in the end conciliation will have to be con- 
tent with a very limited allegiance. Self-interest; js 
by no means the powerful motive that many well- 
disposed persons suppose. At all events, it is quite 
certain that strikes are pernicious, yet remain fairly 
popular, although it is well known that in by fay 
the greatest number of cases they entail nothing but 
heavy loss on the strikers. . 


Revision of the United States Tariff. 


THE anxieties of engineers and manufacturers in 
different branches of industry have been tempo- 
rarily increased by the reception of what may be 
termed a rather “tall order” from the United 
States. A lot of trouble and expense is already 
being incurred by British firms in furnishing the 
detailed information required by the} Board of 
Trade in connection with the work ‘now being 
carried out under the Census of Production Act. 
If the particulars demanded by the Board under 
the headings of compulsory and voluntary informa- 
tion are insuflicient fully to occupy the attention of 
the principals or of the heads of departments, the 
United States Committee of Ways and Means at 
Washington have sought, indirectly and unwittingly 
as it may be, to fill the void by making application 
for trade details which are the private property of 
the firms themselves. Almost everything in the 
United States, itis frequently asserted, is carried out 
on an extensive scale, and a proposal to revise 
the Tariff Act of 1897, forms no exception to this 
general rule. The scheme has been raised in 
connection with the forthcoming election of a new 
President, but we are not interested in the domestic 
policy of the United States except where it may 
concern British firms, and this observation is par- 
ticularly applicable to the latter on the present occa- 
sion. It is generally admitted in the United 
States that whoever may be chosen as President 
the election will be followed by important pro- 
posals for the revision of the existing import 
duties. As a preliminary step the Ways and 
Means Committee of the House of Representa- 
tives, who are always entrusted with the duty of 
preparing and reporting on schemes for the raising 
of revenue, have instituted an inquiry which aims 
at the collection of information which is intended to 
be used in connection withthe projected alteration in 
thetariff. How exhaustive theinvestigation is sought 
to be made is illustrated by the statement of Mr. 
C. M. Pepper, of the United States Department of 
Commerce and Labour, to the effect that orders 
were recently despatched to all American Consuls 
to forward to Washington all the information avail- 
able regarding the cost of production of the goods 
exported from their respective districts to the 
United States. 

The proposed revision of the American tariff 
does not in any way aim at the abandonment of 
the system of Protection. On the contrary, 
it is probable that whilst the duties will be re- 
duced in the case of some commodities, material 
increases will take place in other instances; and 
the object of the inquiry is to secure facts which 
would serve the purpose of arranging, it is stated, 
that the revised tariff would equalise the difference 
between the cost of production in the United States 
and other countries. If this is really the case, little 
wonder need be manifested at the reception accorded 
by British firms to the applications made by United 
States Consuls in this country for particulars which 
are largely of a confidential character, and the 
supply of which would scarcely tend to increase 
their trade to that part of the American continent. 
The information asked for relates to the rates of 
wages and conditions of labour, the cost of produc- 
tion, prices and exports to the United States. We 
were under the impression that all these officials in 
consequence of the exercise of the regular duty of 
passing the consular invoices presented by British 
manufacturers were already in possession of detailed 
information respecting the prices and export figures 
in so far as concerns the commodities for which we 
are still able to find a market in the United States. 
But when it is sought to procure details of the cost 
of production, leaving the labour question itself 
alone, it would seem that the request is one 
which should be refused on the ground of the 
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disclosure of trade information, which might eventu- 
ally prove disadvantageous to those who imparted 
it. The application should also not be entertained, 
for the raason that it has been sought to obtain facts 
without first giving full publicity to the circular of 
inquiry, but on the contents of the latter being 
revealed, it has actually been contended that British 
manufacturers will stand in their own light, and 
interfere with the readjustment of the tariff, if they 
withhold the particulars desired, as the revision of 
the tariff will probably be in the direction of lower 
duties. 

It is, however, merely an, assumption as yet 
that the proposed revision of the United States 
tarift will be the means of bringing about a reduction 
in the duties; but supposing, for the sake of argu- 
ment, that the duties on various manufactures will 
be lower, who will benefit from the concessions ? 
It is stated, as already mentioned, that the new 
tariff is intended to equalise the differenca between 
the cost of production in the United States and 
abroad, although it is not easy to understand how 
an average could be struck for the countries repre- 
sented by the word “ abroad,” even if the informa- 
tion could be obtained from them. If, then, this 
difference is to be equalised, provided that the cost 
of production in other countries could be ascer- 
tained, how could lower duties, if introduced, to the 
amount of the difference, be the means of promoting 
British exports to the United States? Already 
many of the duties in the latter’s present tariff are 
prohibitive; if reduced to the extent of the differ- 
ence in the cost of production, they would still offer 
resistance to British exports, which are further 
hampered by the geographical situation and the 
freight rates across the Atlantic. In the circum- 
stances it is difficult to see how British firms could 
hope to derive advantage from the disclosure of 
information which might secure a reduction of pro- 
hibitive duties, and still leave a protectionist wall 
which could not be overcome, but which might also 
be the means of raising duties against them, as a 
revised tariff could cut both ways. A further 
argument which tends to indicate that the prospec- 
tive tariff changes may be disadvantageous to 
British exporters is contained in the announcement 
made by Senator Hopkins, who is chairman of one 
of the sub-committees appointed to deal with the 
subject of tariff revision, and who has just stated 
that a new Bill will be drafted with a view to 
obtain special concessions for American products 
abroad, namely, on a maximum and minimum basis. 
Alaw passed on this principle would absoluiely debar 
the United Kingdom, which, underthe Free Trade sys- 
tem, is unable to make any concessions, from partici- 
pating in a minimum tariff, whereas other countries 
where Protection is the rule could enjoy the benefit of 
this particular tariff. If these circumstances are 
not sufficient to deter British firms from giving 
specific replies to inquisitive circulars, they should 
ask themselves what kind of a storm would arise 
in the United States if the British Government 
took steps with a view to obtaining in that country 
similar information to that asked for by American 
Consuls in the United Kingdom; and they might 
also remember the recent newspaper warnings 
given in Germany against two Australian officials 
who were sent to that country by the Govern- 
ment of the Commonwealth, not to ascertain wages 
and labour conditions and cost of production, but 
merely to become acquainted with sale prices so as 
as to be able to check German exports to Australia. 
We will not attempt to say what the Germans 
think of the present inquiry being made by the 
United States. 
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The Modern Steam Engine: Theory, Design, Construction, 
Use. A Practical Treatise, by Jobn Richardson, M. Inst. 
C.E., M. Inst. Mech. E. London: Archibald Constable 
and Co. 1908. 

Ix order that the purpose of this book may be fully 

understood it is necessary to say a few words concerning 

the literature of the steam engine. Books about it may 
be divided into two classes—the practical and the theo- 
retical. The first books of any real importance were 
that by Dr. Dionysius Lardner, published in 1851, and 
that by Macquorn Rankine in 1859. The first is in large 
measure Well and stands at one end of the scale. 

The second is theoretical and mathematical, and stands at 

the other end of the scale. From Rankine’s day to the 

present moment a very large number of treatises on the 
steam engine have been written. With four notable 
exceptions none of these are practical. The first is 

Bourne’s treatise on the steam engine—a classic; the 

second is Rigg’s, the third is D. K. Clark’s, and the 

fourth is Seaton’s. We have not forgotten the works of 
l'redgold, or Donkin and Farey, but these are ancient 
literature, like Pole’s great treatise on the Cornish engine. 

All the more recent books on the subject have been 

written by men whose work has lain in the study of 

thermodynamics, and who have next to nothing to do 











with the manufacture or working of steam engines. This 
does not militate against the value of the books which 
they write, but it does narrow their sphere of utility. 
The book before us has the great fact in its favour 
that it has been written by a man who has during 
the last forty years or so superintended the design 
and construction of over 25,000 steam engines of 
from 6 to 2000 indicated horse-power. The litera- 
ture of the steam engine has been narrowed in 
its scope, because Mr. Richardson represents a class 
which cannot be induced to write books. He is a 
notable exception, and the volume before us is also 
exceptional. It is, of course, an open secret that Mr. 
Richardson was for many years the manager of Messrs. 
Robey and Co.’s works, Lincoln. When the company 
became “limited” he took a seat on the board of direc- 
tors. His retirement from the more active duties of 
manager has given him that leisure which he has used so 
well, 

The book is essentially a practical treatise. It is quite 
delightfully free from tables and formule. It is a stand- 
ing example of how well an engineer can get on without 
the personal use of the higher mathematics. In his preface 
our author tells us: “For those students who wish to 
tackle very abstruse problems, needing the use of the 
higher mathematics, there are many suitable books 
already published, and to these such students are referred. 
Such a course of study is for the very few; the contents 
of this book are for the much larger class who, starting 
without knowledge, want to obtain a clear but compre- 
hensive acquaintance with the steam engine.” And again, 
“In some technical schools and colleges I have not 
unfrequently seen drawings of works for students to copy, 
which have been prepared by high theoretical authorities, 
but which showed not only faulty, but sometimes 
impossible methods of manufacture. It is only by long 
practical experience that such teaching can be avoided. 
Further, it must be remembered that though certain 
things may be possible and good, there may be other and 
better ways of designing machinery and doing work. It 
is these better ways I wish to teach.” 

This book is superior to any of its predecessors in that 
it is more modern. Even the steam engine has made 
progress. There are forms of it in daily use which were, 
of course, unknown when Clark and Rigg wrote. But 
besides tbis, Mr. Richardson has an experience to which 
no one else save Mr. Seaton can pretend, and he has 
written about the marine engine only. Our author has 
been very thorough. He begins by carefully explaining 
the meaning of the term “ horse-power,” words that will 
soon be unknown to the electrical engineer. He does 
not leave the student in the dark as to the fallacy of 
“perpetual motion,” telling his readers more than one 
amusing story about such things, for example, as the 
Keely motor. And sc he goes on step by step to the con- 
sideration of all those forms of the stationary engine 
which are in daily use—their specialities of type and 
construction. 

In the chapter on valve gears our author has fallen 
into the old error concerning “ Humphrey Potter” as the 
boy who invented a method of working the cocks of 
Newcomen’s engine. The truth is that the cocks were 
not worked witu string at all, but by a “buoy” floating 
in a vessel, the water level in which rose and fell as the 
engine worked. It is stated that this vessel was the 
boiler, the water level in which fell because so much of 
it was converted into steam at each stroke. The water 
rose again during the pause between the strokes, and 
opened the steam valve, and shut the injection valve, 
and so on. The chapter is excellent, dealing as it does 
in the most practical way with all the modern forms of 
trip gear and drop valves, their merits and their defects. 

We cannot call to mind any treatise on governors and 
engine regulations nearly so complete as our author’s 
tenth chapter. We notice, however, that in dealing with 
“hunting” he has not referred to the influence exerted 
by length in a butterfly valve. We can call to mind a 
case of persistent hunting in a large engine, which was 
cured by taking out a butterfly valve just the diameter 
of the steam pipe—about 6in.—and replacing it by a 
valve 18in. long. 

Most forms of the steam engine are dealt with, but the 
most interesting part of this portion of the volume is 
perhaps that devoted to the design of details. Here is a 
thoroughly practical passage: “A good designer can do 
more to promote morality and prevent profane swearing in 
an engine factory than all the ministers and clergymen in 
the district.” Some engines, as we all ought to know, 
will fall together of themselves, so to speak, when they 
come to be erected ; while others can only be built up with 
difficulty, and the prospect that when they are half 
erected they will have to be taken down again to get in 
some piece which ought to go into place at once but will 
not. We do not hold the same views regarding cylinder 
condensation as Mr. Richardson does. We have only to 
look at the correspondence columns of THE ENGINEER, 
however, to see that nothing like unanimity exists. 

The chapters on feed-water heating and superheating 
are full of information and suggestions. Much more 
might be said were space available. We have not 
attempted to give any synopsis of the contents. In this 
connection it must suffice to say that there are seven- 
teen chapters and an appendix. There are 300 very good 
illustrations. The volume is a well printed octavo of 
384 pages. and the paper and printing leave nothing to be 
desired, save in one respect—there are far too many miss- 
prints, particularly in the spelling of proper names. 








DESULPHURISATION OF STEEL IN: THE 
ELECTRIC FURNACE. 


Dr. T. GEILENKIRCHEN in Stahl und Eisen vol. xxviii., 
page 873, deals in. a very interesting manner with 
the fact that 1000 successive casts made from an electric 
furnace of the Heroult type were desulphurised to such an 
extent as to compare very favourably in that respect with 








the best brands of Swedish material. The amount of 
sulphur contained in the charged material varied from 
.04 to .16 per cent. In 75 per cent. of the casts the 
sulphur was not more than .01 per cent., and in no case 
was it as high as .03 per cent. That sulphur may be 
almost entirely removed is an additional point of great 
value very much in favour of a process which otherwise 
is entitled to the high esteem and favour bestowed by who- 
ever has had a lengthy opportunity of becoming practi- 
cally acquainted with it. 

Both in the original Kjellin furnace,* and in modifica- 
tions of it, such as the Réchling-Rodenhauser,} also in 
resistance furnaces, such as the Heroult or Girod, the 
fact that almost complete desulphurisation can be attained 
is a well established fact. Dr. Schmid, of Ziirich, whose 
observations were confined to the Kjellin furnace, informs 
us that the sulphur which disappears from the metal does 
not pass into the slag, and he concludes, from tests of 
which he gives details,* that the ore additions under the 
influence of the alternating current which passes through 
the molten metal liberates the sulphur in the form of 
dioxide, which can be distinctly smelt after each fresh 
addition of ore. Dr. Schmid suggests that the alternat- 
ing current widens the amplitude of molecular vibration, 
just as heat does, and favours reactions and formation of 
new compounds which in this case, under the influence 
of the added ore, leads to the evolution of sulphur as SO». 
But Dr. Geilenkirchen will ascribe to the electric energy 
a purely thermal ré/e and no other. He prefers, there- 
fore, an explanation which can be based on metallurgical 
reactions already well known. 

In comparing the Heroult furnace with the basic 
Siemens furnace, between which there are points of re- 
semblance, it must be remembered that the sulphur 
exists in the metal in combination with iron and man: 
ganese. These sulphides are soluble both in the metal 
and the slag, and are divided between the two according 
to their respective solvent power. The respective solvent 
powers are, however, functions of temperature, and the 
slag can dissolve either of the sulphides the more readily 
the higher the temperature, the greater its basicity, and 
the larger the amounts of lime and manganous oxide it 
may contain. These conditions can be easily complied 
with and extended in the electric furnace. Directly 
beneath the electrode of a Girod or Heroult furnace the 
temperature is very great, so great that the slag can be 
maintained of any desired basicity ; that is to say, the 
percentage of lime in the slag may be very much higher 
than would be possible in a gas-heated furnace, owing to 
the refractory nature of such slags. 

The desulphurising influence of a basic slag is limited 
by the respective solubility of the sulphides in the slag 
and metal. However great the former may bein propor- 
tion to the latter, a portion of the sulphur must remain 
in the metal, which would be greater the larger the 
amount existing in the original charge. It would cer- 
tainly be possible to reduce the sulphur in the metal to 
any desired extent, supposing the lime used were free 
from sulphur, by repeatedly removing and renewing the 
slag, but such a process would be both lengthy and 
expensive. 

In order to remove the sulphur completely, it must be 
carried over into the slag in the form of a sulphide which 
is not at all soluble in the metal; that is to say, as 
calcium sulphide. But calcium sulphide, existing as such 
in the slag, has unfortunately a great tendency to become 
oxidised to calcium sulphate, which then (according to 
the experiments of Finkener) by contact with metallic 
iron invariably decomposes with formation of calcium 
oxide, ferrous sulphide and ferrous oxide :— 

CaSO, + 4Fe = FeS + 3FeO + CaO. 
whereby the sulphur passes again into the metal. In the 
usual oxidation processes, which make use of basic lime 
slags, these reactions make complete desulphurisation 
quite impossible. In the basic Siemens furnace the 
sulphur passing into the furnace along with the fuel is 
seized upon to some extent by the lime, which acts as a 
medium for enriching the metal with sulphur. These 
reactions must be borne in mind in order to realise that, 
not alone must the sulphur in the slag exist as calcium 
sulphide, but it must be maintained in that form, 
i.e., it must on no account become oxidised to calcium 
sulphate. 

It is well known that the formation of calcium sulphide 
requires the presence of a strong reducing agent. In the 
blast furnace, for example, sulphur passes into the slag 
according to the equation :— 

2CaO + 2FeS + C, = 2CaS + Fe, + 200. 
This reaction is possible also in the Siemens furnace 
during the early stages of the operation on the plane of 
contact between the highly carbonised metal and the 
slag, and the same limited reaction may also take place 
in an electric furnace. But in either case the substances 
do not mix to any considerable extent, and the reaction 
is therefore incomplete, and certainly when the electric 
furnace is charged with carbonless, and possibly somewhat 
oxidised molten metal, such reaction would be negligible. 

In furnaces of the Heroult type the explanation lies in 
the reducing action of the slag itself, and is due to the 
presence of calcium carbide purposely added, or formed 
in the furnace under the influence of the electric arc. 
The strongly reducing action of the slag causes the 
metallic oxides to pass into the slag, and be there reduced 
to metals, which return to the bath, whilst the calcium 
carbide itself becomes changed to lime and carbon 
monoxide. When this reaction is finished—that is to say, 
when oxides no longer exist either in the metal or the 
slag—the metallic sulphides are subjected to the same 
reducing action, with formation of calcium sulphide, 
exactly as in the blast furnace, except that in the above 
equation the carbon is replaced by calcium carbide. 
This process disturbs the balance of solubility between 
the metal and the slag. All subsequent amounts of the 
ferrous and manganous sulphides taken up by the slag 
are immediately fixed in the form of calcium sulphide. 





* Stahl und Eisen, 1907, page 1613. i 
t Stahl und Eisen, 1907, page 1605. 
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In this manner the sulphur remaining dissolved in the 
metal becomes lessened to any desired extent according 
to the duration of the reaction. The reducing action of 
the slag acts in the same manner as repeatedly renewing 
the slag would, except that no mechanical work is involved, 
and very much less time occupied. Nor is it necessary 
that the lime used should be free from sulphur. If 
sulphur is present in the lime—as calcium sulphate—it will 
certainly pass into the metal as ferrous sulphide. That, 
however, makes no ultimate difference, as the desulphuri- 
sation can be practically completed independent of the 
amount of sulphur present. The only stipulation which 
must be complied with is this: the slag must be free 
from metallic oxides before any appreciable desulphurisa- 
tion can take place, because so long as oxides are present 
they will be reduced in preference to sulphides. It is 
obvious that calcium sulphide being once formed, cannot 
-again be oxidised to calcium sulphate, the hindrances 
being, first, the strongly reducing action of the slag, and 
secondly, the reducing atmosphere of the furnace itself. 

To follow the process of desulphurisation in an electric 
furnace of the Heroult or Girod type is not now a difficult 
matter. If the metal is made dead soft before finishing, 
then a portion of the sulphur is oxidised in the same 
manner as in the ordinary Siemens process, but more 
readily because the slag in the electric furnace would be 
much thinner. During the deoxidation period—i.e., after 
the final slag has been added—a portion of the sulphides 
of manganese and iron pass into the slag along with the 
ferrous and manganous oxides, in which they are soluble. 
But as soon as the oxides are reduced the sulphides divide 
themselves between the slag and the bath according to 
their respective solvent powers. It would, under ordinary 
circumstances, be impossible with certainty to choose the 
moment when the bath contained least sulphur, and in 
the electric furnace no such chance selection is needed, 
because as soon as the slag is free from oxides the sulphur 
combines with the lime, and under the reducing action of 
the slag, &c., remains stable as calcium sulphide. 

Innumerable observations confirm the procedure just 
given. On account of the high temperature of the slag 
the desulphurisation goes on at first ratherrapidly. Then it 
remains for a while inactive, until the slag is freed from 
the oxides of iron and manganese—which may be known 
by the slag falling to a white powder—and then from this 
point onwards the reaction is rapidly completed. 

It may be observed that the desulphurisation in a 
furnace of the Heroult type takes place, without any 
special provision being made, whenever a charge is fully 
deoxidised, and that the amount of sulphur remaining in 
the metal is quite independent of the amount contained 
in the charge.. 

The desulphurisation is also independent of the chemical 
composition of the bath, and does not influence in any 
way other constituents of the iron. This is an important 
fact. When, for example, the furnace is charged with 
blown metal from the converter, or by any other means 
worked down to the desired percentage of manganese and 
carbon, it may be treated in the electric furnace without 
any further addition whatever being made. Also pig iron 
intended for malleable castings, and other special uses, 
requiring material as low as possible in sulphur, may be 
transformed into iron containing merely traces of the 
unwelcome element. 








ALL speed records on the Pennsylvania Railway were 
recently broken, when aspecial train, it is said, ran from Piercetown 
to Warsaw, a distance of nine miles, in four minutes. The object of 
the run was to test the bridges and equipment. 

GAs ENGINE Proputsion.—H.M.S. Rattler, which has for a 
considerable time been fitted with gas engines of the Beardmore- 
Capitaine type, and with which short crnises have been made on 





the Firth of Clyde, under commission, by Commander the Marquis 
of Graham, of the Royal Naval Volunteer Reserve, has now made 
a much more extended cruise propelled by engines on which minor | 
improvements have been from time to time effected. The im- 
mediate, or at least equally important, object of the commissioning 
of this vessel is the training of volunteers in the evolutions and 
statutary duties under naval service conditions. On Friday, the 
21st ult., she left the Tail of the Bank, having on board some of 
the Glasgow companies, and proceeded to Douglas, Isle of Man, 
arriving there early on Saturday morning, and the voyage home- 
ward, against a strong breeze and moderately high sea, was ended 
at 6.30 p.m. on the 23rd ult. While the object of the cruises 
patriotically arranged for, and financed, by the Marquis of 
Graham have chiefly a naval interest, a distinctly keen watch is 
being kept on the performances of the vessel—the first to make a 
long ocean trip with suction gas as the motive power - by marine 
engineers. The result of the latest cruise has, it is reported, 
exceeded the highest expectations for reliability of such engines in a 
seaway, also for the smail con-umption of coal, and for other 
economies. In connection with the working of the machinery 
valuable data have been obtained by Mr. May, of Messrs. 
Beardmore and Co., Dalmuir, who fitted the engines. 


EicHT MONTHS’ CLYDE SHIPBUILDING.—During the month of 
August Clyde shipbuilders launched new shipping to the extent of 
48,000 tons, which is a fair average figure for the period. Five of 
the vessels were upwards of 4400 tons and one was 12,000 tons 
gross. The total output forth eightmonthsamounts to223,900tons, 
made up by 258 vessels, this being as much as 200,000 tons less 
than the output for the corresponding period last year. The most 
notable vessels launched during the month were the Otaki, built 
at Dumbarton for the New Zealand Shipping Company ; the P. and 
O. liner Morea, bui't at Whiteinch ; the Anchor liner Elysia, built at 
Partick ; and the Great Eastern RailwayCompany’s turbine steamer 
Munich. The Otakiis designed for a combination of turbines 
and reciprocating engines, and the Morea is the largest vessel in 
the P. and O. fleet. Fresh contracts were booked to the extent of 
about 36,000 tons, this being the largest figure for any month tbis 
year. This new work, however, has gone mostly to lower reach 
yards, and the large yards nearer Glasgow require fresh orders as 
urgently as ever. Amongst the most important bookings were two 
turbine steamers for the Fleetwood to Belfast service for the Lan- 
cashire and Yorkshire and London and North-Western Railway 
Companies, to be built by William Denny and Brothers, Dum- 
barton ; a large steamer for the New Zealand Shipping Company 
by the same builders; a large steamer for Italian owners by A. 
MeMillan and Sons, Dumbarton; a steamer of over 4000 tons for 
Eiders and Fyffes, London, by Asex. Stephen and Sons, Linthouse ; 
an oil steamer of 6000 tons for Lane and McAndrew, London, by 
the Greenock and Grangemouth Dockyard Company ; and a large 
floating dock for foreign owners by William Hamilton and Co., 





Port Glasgow, 


A LARGE OIL ELIMINATING PLANT. 


AN exceptionally large oil eliminator has recently been | 


erected by the Paterson Engineering Company, of Amberley 
House, Norfolk-street, Strand. It is designed for removing 
the oil from the condensed steam discharged by seven 2500 
horse-power Belliss engines at the Summer-lane Generating 
Station of the Birmingham Corporation. It is believed to be 
the largest plant of its kind in existence. Although the 
principle of the Paterson oil eliminator is probably known to 
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| into the re-action and precipitating tank. Here the black 
oil, if any, floats to the surface in the form of a thick sludge 
| and can be overflowed to the drain. The bulk of the coagu. 
lated impurities is arrested by filtering upwards through wooq 
| fibre, the final purification taking place in the quartz sanq 
filter. 
| The filtered water is drawn off by a large number of gun. 
| metal strainers having renewable phosphor bronze screens, 
| This construction, we are informed, makes it impossible for 
| the sand, which rests on a 6in. bed of pea gravel, to pags 
through the filter. The filtered discharge, which is now freg 
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Fig. 1—SECTION OF OiL ELIMINATOR 


many of our readers, it will perhaps be as well to describe 
briefly the standard plant as manufactured by the firm before 
dealing with the Birmingham apparatus. With the aid of 
the sectional drawing, Fig. 1, and the illustration, Fig. 2, the 
method of eliminating the oil from the condensed steam can 
easily be followed. The greasy condensed steam which may 
come direct from the air pumps, or an auxiliary lift pump 
enters the measuring chamber and overflows through the 
vertical discharge slit, which is made long and narrow so as to 
produce a maximum rise and fall in the water level. The 


; of oil, passes through the automatic outlet controller 
into the inspection box, from whence it overflows into the 
feed pump suction tank. It has been found that the wood 
| fibre strainer removes practically the whole of the oil when 
| the plant is first started to work, but after working for some 
| time the meshes of the wood fibre become foul. This increases 
the velocity of flow through the wood fibre due to the 
increase of head in the water flowing through, and tends to 

carry the impurities forward. 
It is to make it impossible for such impurities to rewh the 
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Fig. 2—OIL ELIMINATING APPARATUS 


weir in this way is made very sensitive to the amount of 
water passing, and the quantity flowing through is known 
by the height of the water. A large float controls the position 
of two tapered valves in adjoining compartments, giving an- 
nular orifices which discharge the weight of re-agents in accurate 
proportion to the amount of water passing through the weir. 
The head of re-agent is maintained constant above the valve 
seatings by ball cocks piped to storage tanks alongside, which 
are of sufficient capacity for a whole day’s run at maximum 
capacity. The greasy water and the re-agents are thoroughly 
mixed by baffles ina horizontal mixing trough before passing 


boiler that the quartz sand filteris provided. Itisclaimed that it 
ensures at all times a perfectly clear effluent, and obviates the 
necessity of keeping a sharp look out on: the state of the wood 
fibre, which can be allowed to remain till foul. After running 
for a week or two the water which flows to the quartz filter 
may be turbid, but the sand is said to prevent any trace of 
impurities getting into the boiler. As the quartz bed 
becomes choked with impurities the level of the water rises, 
and may gradually cause an overflow from the first compart- 
ment if not flushed out in time, but no foul water can be 
forced through the sand. 
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The filtering medium is a special grade of quartz sand, 


which is almost pure silica, washed and sifted from all dust 
and clayey matter so as to have a high degree of uniformity. 
It avera ces 21in, in thickness, and rests on a bed of pea gravel. 
As stated the filtered water is drawn off through a number of 
sun-metal strainers, these being screwed into a manifold pipe 
te] 
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Jn order that the filter may not drain empty when little 
water is passing through, a float in the filter chamber controls 


| the equilibrium discharge valve, thereby maintaining a uniform 


head of water above the filter bed. During the washing out 


process the outlet valve closes automatically, and opens again 
gradually as the filter fills up. 


This prevents furrowing of 
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Fig. 3—OIL ELIMINATING PLANT AT SUMMER LANE 


Tor Exconeen 
system, the outlet from which passes through the tank and 
communicates with the main outlet duct. The screens are of 
heavy section phosphor bronze and are readily renewable. 
The total area of the throats of the strainers is made less than 


that of the main outlet duct, so as to ensure a uniform rate of 
draw-off over the filtering area, and cause equal distribu- 


the bed and excessive speed of filtration. The condition of 
the filtered water can be seen at any time as it passes through 
the inspection box. The inspection box is fitted with a by- 


pass valve and pipe; by raising this valve the water can 
be made to flow to the drain. 
AtsBirmingham, we‘are informed, experience proved that it 

















Fig. 4—WATER ENTERING PURIFYING TANKS 


tion of the flushing out water during the cleaning of the 
quartz sand. 

This cleaning process is performed by agitating the sand 
with compressed air supplied from a steam jet air-compressor 
fitted to the apparatus, and by flushing the loosened 
impurities to the drain by a reverse current of water. The 





was impossible to remove all oil from the greasy condensed 
steam by mechanical separators fitted on the exhaust main. 
These have been dispensed with, and the responsibility of the 
entire elimination of oil now rests with the Paterson purifier. 
The drawing, Fig. 3, shows the general arrangement of the 
plant. Thecondensed steam from the hot well is discharged into 





Fig. 6—-WATER BEFORE CHEMICAL TREATMENT 


uniform distribution of the air is claimed thoroughly toscour the 
sand particles, and free them from all impurities. The wash 
water floats these into a waste trough which extends the full 
width of the filter and from this trough the impurities pass 
to the drain. The cleaning process takes from three to 
live minutes to complete, 


Fig. 7—WATER AFTER CHEMICAL TREATMENT 


the receiving tank at the right, and thence flows through 
the automatic measuring and chemical supply gear similar to 
that described in the standard apparatus, which supplies the 
re-agent in accurate proportion to the amount of water passing. 
There are two chemical tanks, one containing soda and the 
other sulphate of alumina. After thorough mixing in the 


Fig. 5—PURIFYING TANK AND 


mixing trough the stream is divided and flows into twin 
reaction tanks. Here the bulk of the black oil separates out 
and can be overflowed to the drain at intervals. The water 
flows into No. 1 and No. 2 wood fibre strainers, each 
measuring 25ft. by 10ft. by 5ft. The semi-purified water then 
overflows through bell-shaped draw-off pipes to the mains 
leading to the four quartz sand filters. In the case of the 
Birmingham plant there are four filters, each of 9000 gallons 
hourly capacity. When the quartz sand becomes choked 
with impurities, it is cleansed in place by agitating with 
compressed air from the air injector and flushing theimpurities 
over into the waste gutter and thence to the drain. 

The filtered water from each filter passes through an 
inspection box as described, so that the nature of it can be 
seen at all times by the attendants, and the water then over- 
flows from this box into a feed water suction tank over the 
pump house. Fig. 4 shows the water flowing from the 
mixing troughs into the purifying tanks, and Fig. 5 is a side 
view of one of the tanks showing the two inspection boxes. 
It is frequently supposed that the oily matter present in 
condensed steam from engines can be removed by simple 
filtration. This, the makers maintain, is not the case, 
for it has been found that the oil will pass through the 
finest filter made. The oily globules which give the 
water that milky opalescent appearance are so minute and so 
elastic that they are found to defy any kind of filtering 
medium to arrest them. The makers have found, in fact, 
that the water passes through such filters almost as opalescent 
as it enters. Fig. 6, which is reproduced from a photo-micro, 
shows thecrudecondensed water as discharged by the air pumps 
at Birmingham. The large globules average s7;,in. in dia- 
meter, and the small globules average about ;s4,,in. in dia- 
meter. Fig. 7 shows thecondition of the water after the chemical 
treatment. It will be noticed that the appearance has 
changed very materially. It is found, we are told, that when 
in this condition every oil globule is caught and imprisoned 
when the water is passed through the filters, and we are 
informed that not a single truant globule is visible. 

The whole of the work was carried out during the regular 
working of the station, and the change over took place without 
interfering with the regular working. The cost for chemical 
re-agents was guaranteed by the firm not to exceed 4d. per 
1000 gallons. The actual cost of chemical reagents during 
the month of June, according to the statement of the chief 
engineer at Bristol, was .169d. per thousand gallons of water 
treated, the water treated being, as stated, hotwell water 
discharged by the air pumps. The chief engineer also states 
that he has had samples of the treated water tested by a local 
public analyst, who was unable to detect any trace of grease 
in_the water leaving the eliminator, The plant was put into 





INSPECTION BOXES 


use about the middle of last February, and so far, we are told, 
it has given entire satisfaction. The low figure for the cost of 
chemicals the makers attribute to the fact that they do not 
rely upon wood fibre for the final purification, the final 
purification being secured by filtering through quartz 
sand. During the last seven months the wood fibre 
filtering medium has not been touched, and it is estimated that 
the elimator will work from ten to twelve months without the 
wood fibre strainer having to be attended to. It was 
guaranteed that the drop in the temperature of the water 
should not exceed 5 deg. Fah. between the inlet and the 
outlet. Owing to the fact that several steam traps discharge 
into the wood fibre strainer, the temperature at the outlet is 
two or three degrees above the inlet temperature, but it is 
estimated that were the traps non-existent the drop in 
temperature would be well within the limit. 








THE magnitude of the baggage department of a big 
railway, as well as the many curious items it covers, was well illus- 
trated by a statement recently issued by the baggage officials of 
the Canadian Pacific Railway, showing the:r business for the past 
year. Seven million six hundred and thirty thousand one hun- 
dred and thirty-nine pieces of baggage were handled during the 
year. This is an increase of 1,305,008 pieces over the record of 
last year. For this service the company received excess baggage 
charges, storage charges, special delivery, &c., amounting to 
339,178.00 dols. It was noticeable in the report that there were 
large increases in every line of baggage business except bicycles, 
showing that the passenger business has not suffered anything like 
the decline that has marked the goods department of railroad 
work during the past six months. During the year the Canadian 
Pacific Railway baggage department handled 16,003 bicycles, 
12,427 dogs, 8153 baby carriages, and 1461 corpses, the latter 
having to travel as baggage on regular passenger tickets. The 
bicycle traffic dropped by over a thousand from the previous year, 
everything else however showing an increase, dogs going up from 
11,198 to 12,427, and baby carriages almost doubling in number, 































THE ENGINEER 


Serr. 4, 1908 





es 





BLACKWELL ISLAND 


| result of this upsetting action, the diameter over the thre 


| is greater than that of the blank, the metal at the 
| forced out and up into the groove of the die 
| thread. There is thus no compression of the meta] but 

| simply a displacement or deformation, so that it is eggen4:.) 
| to have blanks of the exact diameter. 


CANTILEVER BRIDGE 








THE BLACKWELL'S ISLAND CANTILEVER 

BRIDGE AT NEW YORK. 
THE recently completed bridge at New York, which crosses 
the two channels of the East River by two long cantilever 
spans, was illustrated in THE ENGINEER of May 8th. We 
give herewith an additional and very striking view of the 
central portion of the bridge, previous to the construction of 
the cantilevers at the shore ends. The two main cantilevers 
extend half way across their respective channels, and are 
connected by an anchor span which extends across the island. 
The double deck or floor is clearly seen at the end of the 
cantilever arm, Further details will be found in the previous 
article already mentioned. 

The field work included the driving of over 750,000 rivets, 
fin., fin. and lin. diameter. Much of the riveting in the 
lower booms, floor beams, and diagonal bracing was done from 
a travelling platform, which may be seen in the accompany- 
ing view. This is about 100ft. long and 26ft. wide, carried 
by wooden trusses, whose ends are attached to suspenders built 
up of steel angles and hooked over the longitudinal girders 
between the floor beams. The easier work was done with 
ordinary pneumatic riveting hammers, but special pneumatic 
riveters were designed for work in the less easily accessible 
parts. The machine for riveting in the 15in. space between 
the web plates of the booms had a horizontal frame with 
three cylinders formed in it. The two end cylinders had 
plungers at the rear end, so as to take a bearing on one web, 
and to force the central or riveting cylinder against the 
adjacent web. Pneumatic rimering machines were used 
where necessary. Electrically driven air compressors on the 





span supported on five columns. All the steel work below the | 
lower deck is encased in granite masonry and. terra-cotta. 
The bays, 30ft. by 30ft., are roofed at a height of about 22ft., 
so as to make the area available for market purposes. Over 
First-avenue there is a steel arch of 100ft. clear span, and 
this is masked by a massive granite facing. Its rise is 15ft., 
and the radius on the intrados is about 70ft. The arch is 
sprung between masonry piers. West. of this the approach 
widens to about 230ft., and is a solid embankment between 
retaining walls until 1t runs out into the street level at 
Second-avenue. The tramway lines are depressed to enter an 
¥nderground terminal with loops from the incoming to the 
outgoing side, 

The approach at the eastern or Long Island end does not 
call for such monumental or expensive treatment as the New 
York City end. It is a steel viaduct with main spans of 
166ft. At every fourth span the columns are 56ft. apart, 
with transverse bracing to form a braced tower. The trusses 
extend from centre to centre of these towers, or about 554ft. 
They are of the parallel boom type, with riveted connections, 
and are 26ft. deep. At the end of the viaduct is an embank- 
ment section with retaining walls, extending to the street 
level at Crescent-avenue. 








A MACHINE FOR ROLLING SCREW THREADS. 


THE manufacture of screws by forming the threads by 
rolling is believed to date back to 1831 in the United States, 
while the South Kensington Museum has a machine and 











Fig. 1i—-MACHINE FOR ROLLING SCREW THREADS 


structure distributed air at 1001b. pressure through a 3in. 
steel pipe having numerous connections for the flexible pipes 
to the machines. A hydro-pneumatic hammer or ram was 
designed to drive the steel pins in the truss connections. 
This was rarely used, however, the pins being easily driven 
home by a swinging ram weighing about 2 tons. 





| die, which is carried by the reciprocating slide. 


| or else the dies must have interrupted cutters. 


| plunger. 


root bein, 
to form the 


ssentia] 


The blank must also 


| be started between the dies at the right moment, go that 
| when it has made half a revolution the lines or threads yy, 


duced by one die will exactly fit those made by the other a 


Various forms of screws can be made with flat dies havin, 
grooves of suitable form. For gimlet-pointed screws, how. 


| ever, the dies must be shaped to the contour of the blank 


The dies are quickly cut by relieved milling cutters or hobg 
The diagram in Fig. 2 shows—in plan—the arrangement of 

parts in the Manville machine. At A is the moving or long 

At B is the 
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Fig. 2-ARRANGEMENT OF THE MACHINE 














stationary die, which is clamped to a holder in the bed, and 
may be moved laterally so as to give a clearance between th: 
dies equal to the diameter of the blank to be used. At the 
entering end of the lower die there is a short portion without 
the cutting ridges, so as to form a feeding point. By this 
means, as soon as the starting rod C has moved back after 
pushing a blank into the bite of the dies, another blank cay 
be set in place, and will lie in readiness for the next stroke of 
the starter. The starter is operated by a cam, and the con. 
nection between the two is adjustable, so that either a 
positive or a yielding pressure may be exerted upon the 
blank. 

If the screw is to have only a part of the blank threaded, a 
stop must be used to limit the depth to which it is inserted, 
Where blanks 
with large heads are used, a spring is arranged to knock them 
out when finished, so that they will not be caught by the 
return movement of the dies. The machine may be fitted 
with an automatic feeding device, working from a hopper; 
but this is removable, so that blanks which cannot be 
handled automatically may be fed by hand. Short blanks 
and headless blanks cannot well be handled in this way. 
Working vertically through the centre of the hopper is a 
plunger, having across its top an inclined slot a little wider 
than the diameter of the blank. As the plunger rises through 
the pile of blanks the bodies of some of them will pass into 
the slot, being held by their heads resting on the top of the 
At the upper end of the stroke the blanks thus 
caught are allowed to slide into inclined tracks, from the 
lower end of which they are automatically taken one at a 
time and inserted in front of the starting rod. The machine 
can also be used to thread a continuous rod. The company 
also makes machines for forming the heads on screw blanks 
and cutting the slots in the heads. ‘ 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made by the Ad- 
miralty :— 

Commanding Engineer W. Clarkson, of the Commonwealth 
Naval Forces, has arrived in London to attend to engineering 
business on behalf of the Commonwealth Government. 

Engineer Commanders.—-H. Abbott, to the Hecla, for charge of 
machinery and duty with t.b.d.’s ; J. F. A. Hastings, to the Prince 
of Wales. 

Engineer Lieutenants._R. Montgomery, to the Hindustan 
S. G. Wheeler, to the Queen; J. P. Foster, to the Espiegle, 
additional, for the Royal Naval College, Dartmouth ; P. L. butt, 
to the Cumberland ; T. H. Warde, to the Euryalus ; E. E. Moore, 
to the Dreadnought, both additional, for service with Engineer 
Captain ; A. E. Allen, to the Sapphire. 








RECENT FRENCH DEsTROYERS.—-The French critic whose view 
on French destroyers we printed in our issue of 21st ult. is, we 
are informed by Parsons Foreign Patents Company, Limited, wrong 
as regards the engines of the destroyers now under construction. 
This company informs us that four of the six boats, namely, the 
Chasseur, Cavalier, Fantassin and Fanissaire, will have Parsons 
turbines throughout, whilst the Voltigeur will have reciprocating 
engines and Rateau turbines, and the Tirailleur reciprocating 
engines and Breguet turbines. This is probably the latest 
information about these vessels, A misprint in the table on page 
192 has probably been noticed by all interested in the subject. Four 
hundred kilos, of coal per square metre is given as equal to 37 |b. 


| per square foot ; it should read 82, 


FLoaTinG Docks For Brazit.—On Thursday, 27th August, 
Swan, Hunter and Wigham Richardson, Limited, launched from 
their Wallsend yard two steel floating docks, These docks, 
which have been named ‘‘ Alfonso Penna” and “ Lauro Miiller,” 
were built to the order of the Para Construction Company, 
Limited, for the Port of Para, Brazil. They form part of an 


| extensive ship repairing depét, including machine fitters, platers, 
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dies for this work which date to 1851. The accompanying 
engraving—Fig. 1—represents one of the latest American 
machines of this class, built by the Manville Machine Com- 
pany, of Waterbury. The principle of operation is that the | 
blank is rolled along a fixed die by a travelling die ; both dies | 
have flat horizontal surfaces, with diagonal grooves. These | 


The approach at the western or New York end is 1070ft. | grooves, in combination with the sliding movement of the | 
long. It consists mainly of a steel viaduct with longitudinal | upper die and the rolling of the screw blank between the | 
plate girder spans of 30ft., and transverse girders of 30ft. ' dies, upsets the metal of the blank to form a thread. As a | 


| walls permanently connected thereto. 
| is electrically-driven, current being supplie 


carpenters’ and smiths’ shops, and foundry, &c., furnished with 
the latest type of machinery, which is being provided in connec- 
tion with the new port works now under construction. These 
important works provide extensive new quays with a depth of 
water alongside at low water of 30ft., commodious warehouses, 
up-to-date electrical equipment to meet all modern requirements. 
Each dock is capable of fitting vessels up to 1700 tons displace- 
ment, and has a length of 230ft., an extreme width of 64ft., and 
a docking width of about 45ft., and a draught over the keel 
blocks of 12ft. The docks have been constructed to the designs 
of Messrs, Clark and Standfield, of Westminster, and are of the 
‘*box” type, z.e., consisting each of one pontoon with two side 
The P gm mgd machinery 

from a generating 
station situsted on shore. An air-compressing plant is also fitted 
on the docks, which will be electrically-driven. In’ addition two 
‘*trays,” to be worked in conjunction with the floating docks, 
have been constructed by the same builders, and these will b: 
used for the docking of light craft, such as launches, barges, 
&c. The docks when launched were ready for work, and it is the 
intention of the builders to lift a vessel on each within a day or 
two. It is claimed that a record has been created in the rapidity 
with which such docks may be constructed. In this case the time 
occupied from the laying of the first plate to the date of launch 
was about forty*nine working days, 
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BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE. 
PRESIDENTIAL ADDRESS TO THE ENGINEERING 
SECTION BY MRK. DUGALD CLERK, F.R.S. 

Av the middle of the last century the steam engine had attained 
to a high degree of perfection. Its development was, it is true, 
incomplete, but it had been successfully applied to all the great 
duties of the mine, the waterworks, the factory, the railway, and 
the steamship. The engines were mechanically excellent ; the 
fuel economy was good, and they were built in-units of thousands 
of horse-power. Steam power, in fact, was revolutionising the 
whole of the social and industrial conditions of the globe. Not- 
withstanding this great material and engineering success, the 
world was in complete darkness as to the connection between 
steam motive power and heat. It was seen that motive power of 
almost any magnitude could be obtained by the agency of heat ; 
but how it was obtained and how much power was connected with 
a given quantity of heat was quite unknown. The fuel consump- 
tions of existing engines were known, and certain modes of im- 
proving economy were evident, and engineers were busily engaged 
in testing these modes by the slow but sure methods of invention, 
design, construction, and operation in practical work ; but in this 
they had but little aid from pure sci The science of thermo- 
dynamics did not yet exist. New light was dawning, however, 
which gradually illumined the whole world of pure science and 
engineering practice. Men of the first rank in intellect— Newton, 
Cavendish, Rumford, Young, and Davy—had long before expressed 
the opinion that heat was not material in its nature, but was a 
mode of motion ; but their opinions, although to some extent sup- 
ported by experiment, made little impression upon the scientific 
world, and in 1850 we still find the most distinguished physicists 
adhering to the ‘‘ caloric” or material theory of heat. 

The great change, from the errors of the old theories to the 
truth of the new, was due to the work of Joule, Thomson, and 
Rankine in Great Britain, and of Carnot, Meyer, Clausius, Helm- 
holtz, and Hirn on the Continent. The story begins with the 
work of Carnot in 1824, who published in Paris in that year a 
pampklet entitled ‘‘ Reflections upon the Motive Power of Heat.” 
He was attracted by the problem of the steam engine and the air 
engine. He saw that heat and motive power were connected in 
some manner, and he endeavoured to settle in a quantitative way 
the limits of that connection by the invention of an ideal series of 
operations by means of which the greatest conceivable amount of 
mechanical power may be obtained from a given quantity of heat 
under given circumstances. For the pu se ot his demonstration 
he assumes only two things:—(1) That if heat be added to any 
body under standard conditions of temperature, pressure, and 
volume, and the body be carried through any series of mechanical 
processes, returning ultimately to the standard condition of tem- 
perature, pressure, and volume, then the quantity of heat added 
to the body is the same as that which has been discharged from 
it ; (2) No process can exist whereby a given mechanical energy 
can increase its own quantity. On these indisputable assump- 
tions he bases his ideal cycle, which consists of four simple and 
easily imagined operations, occurring within a cylinder behind a 
piston, so arranged that during the cycle work can be done by 
the working fluid upon the piston or work done by the piston on 
the working fluid. 

First operation.—The given volume of the working fluid is to be 
imagined as confined at its highest temperature and pressure 
behind the piston, and heat is tobe added to keep the tempera- 
ture constant, while the fluid expands, moving the piston and 
doing work upon it. 

Second operation.—The supply of heat is cut off, and the working 
fluid expands also during work on the piston, while its temperature 
falls to the lowest point and its volume increases to its maximum. 

Third operation.—The piston returns, compressing the working 
fluid, but allowing the heat of compression to escape, so that the 
temperature remains during the operation at its lowest point. 

Fourth operation.—The piston compresses the working fluid, 
without allowing any loss of heat, to such an extent that the tem- 
perature rises again to its highest point, and the working fluid 
exists at the end of this operation at the same volume, pressure, 
and temperature as at the Catoiee 

This assumed series of operations would give a certain available 
work area, the indicated power of the engine, inasmuch as the 
work done by the working fluid would be greater than that done 
upon it. If, however, it be assumed that in all the operations the 
direction of motion of the piston be reversed, then compression 
without loss of heat would take place in the second operation ; 
further compression, but with sufficient heat loss to keep tem- 
perature constant, would occur on the first operation ; the fourth 
operation would follow with expansion, and the third operation 
would conclude also with expansion. The engine would be 
reversed by beginning with the second operation, moving the 
piston backwards in the order second, first,fourth, third. Carnot 
sbows that this reverse operation would be performed by exactly 
the same amount of work as was given out by the direct opera- 
tion, and that an amount of heat would be returned at the higher 
temperature equal to that which was added in the first case. 

Anengine which fulfils these conditions, Carnot states, will give 
the greatest amount of work which can be obtained from a given 
quantity of heat falling through a given temperature range. And 
it is evident that this must be so, because, if we assume the 
existence of any engine under the same conditions giving a greater 
amount of work from the same heat, then that engine could drive 
a Carnot engine in the reverse direction in such proportion as to 
return to the higher temperature a greater amount of heat than 

it abstracted, and so mechanical energy could be obtained without 
any heat fall whatever. This marvellous demonstration is obviously 
independent of the nature of the working fluid; it applies 
equally to all working substances, whether solid, liquid, or gaseous, 
whether physical state changes or not. It at once gives a standard 
of the limit of mechanical power which could possibly be obtained 
from a given amount of heat and a given temperature fall. 

The Carnot cycle operations, as here given, are applicable either 
to the material or to the dynamical theory of heat ; but Carnot 
originally stated that the whole of the heat added in the first 
operation was to be discharged in the third. Under the material 
cr caloric theory, work was supposed to be done by the fact of fall 
in temperature. Naturally, as the heat was material it could not 
be destroyed or changed into mechanicalenergy. The production 
of mechanical energy was supposed to be incidental to the fall of 
temperature, much in the same way as mechanical energy was pro- 
duced by the fall of water-level, and this analogy is used 
throughout Carnot’s work of 1824. Carnot thus succeeded in pro- 
posing a standard of efficiency which was applicable to any heat 
engine, whatever the working fluid and whatever the operative 
cycle. By his method a limit could be set, fixing the maxi- 
mum of mechanical energy to be obtained from a given heat 
quantity and a given temperature range. To reduce this to 
numerical : alues it was necessary, however, to experiment on any 
one working fluid within the desired temperature range in order 
to determine the work area in its relation to heat quéntity and 
temperature fall. Carnot’s writings show that he intended to 
make such observations, and, had he succeeded, thermodynamics 
would have become a science at an early date. Carnot’s death 
however, in 1832, at the sadly early age of thirty-six years, pre- 
vented this development. 

The name of Sadi Carnot will always be remembered by man- 
kind as the founder of one branch of the thermodynamics of the 
heat engine. His work remained practically without notice for 
thirteen years after his death, when, fortunately, it attracted the 
attention of William Thomson during his attendance at the labo- 
ratory of Regnault in the year 1845. Thomson was then twenty- 
one years of age, and had already attained a considerable scientific 
reputation. He took up the study of Carnot’s work with enthu- 
siasm, He became Professor of Natural Philosophy in the Univer- 





sity of Glasgow in 1846, and in 1848 he read a paper before the 
Cambridge Philosophical Society on ‘‘ An Absolute Thermometric 
Scale, Founded on Carnot’s Theory of the Motive Power 
of Heat and Calculated from Regnault’s Observations.” Like 
Carnot, Thomson accepted the ‘‘ material” or “caloric” theory 
of the nature of heat, although, like Carnot also, he had doubts as 
to its truth. Assuming its truth, however, he carried Carnot’s 
reasoning much further, and deduced from the Carnot cycle a 
thermometric scale which was absolute in the sense that it defined 
the'idea of temperature independently of the properties of any 
particular body. 

It is very difficult to carry one’s mind back to the material theory 
of heat, but it is necessary to do so in order to appreciate the 
rigid accuracy of the reasoning of both Carnot and - aacaem ; and 
it is especially desirable to do so in order to understand the great 
step made in this paper. According to the ‘‘ caloric” theory, heat 
was supposed to be a subtle elastic fluid which permeated the pores 
of bodies and filled the interstices between the molecules of matter. 
The fundamental quality imagined of this caloric cr heat fluid was 
that of indestructibility and uncreatability by any humanly con- 
trolled process, Bodies became warmer when caloric was added 
to them, and grew colder as it leftthem. Caloric, however, might 
be added to a body without heating it. In this case the heat was 
called ‘‘latent,” and the state of the body changed from solid to 
liquid, or from liquid to vapour or gas. Caloric, too, was required 
in greater quantities for some substances than others in order to 
warm the body equally. The capacity for caloric was thus greater 
in some bodies than in others. If any particular body were 
heated without change cf state it was hotter; that is, its tem- 
perature rose when the quantity of caloric present was increased. 
It was not difficult to define equality of temperature. This was 
defined by a constant condition when brought into contact. But 
it was very difficult indeed to define temperature on any rational 
scale, 

To the acute and brilliant intellect of William Thomson, it 
became apparent that he had in the Carnot cycle a powerful 
instrument capable of widely general use, apart altogether from 
the theory of heat engines; and he here uses it in a most skilful 
way to give definiteness and universal application to the idea of 
temperature, as Professor Larmor states, ‘‘ elevating the idea of 
temperature from a mere featureless record or comparison of ther- 
mometers into a general principle of physical nature.” Thomson 
accordingly defines equal differences of temperature in terms of 
the reversible or Carnot engine. Equal temperature differences 
are to be differences between the temperatures of the source 
of heat and the refrigerator, when the proportion of work pro- 
duced from a given quantity of heat is the same. Thermometers 
graduated in degrees calculated in this way could naturally 
be treated as instruments based on definite principles, independ- 
ently of any ——— of any particular material. The idea of 
temperature here was in rigid logical consistency with the 
rea re ” theory of heat, and it carried out completely the 
analogy between power derived from the same quantity of heat 
falling from a higher to a lower level, an1 resembling a fall of 
water in producing its effects. For equal quantities ot ‘ caloric,” 
as of ‘‘ water,” temperature fall was regarded as similar to fall in 
space, and so an accurate idea of the nature of temperature 
difference is attained. This definition, however, ga‘e a scale 
greatly differing from that of mercurial, air, and other thermo- 
meters, the degrees defined by it corresponding to larger and 
larger intervals on the air thermometer as temperature increases. 
Professor Tait pointed out also that on such a scale the tempera- 
ture of a body totally deprived of heat is negative-infinite. 

All these difficulties do not detract from the fundamental 
importance of the idea here enunciated for the first time—the idea 
of an absolute thermometric scale theoretically applicable to all 
bodies, solid, liquid, and gaseous. On the ‘caloric ” or ‘‘ material” 
theory of heat, motive power is obtained during the letting down or 
fall from a higher to a lower level of a given quantity of heat. 
The quantity of heat does not alter in the process ; it is only its 
relative level which alters. There is no reason, therefore, for 
mentally limiting the amount of mechanical energy obtainable 
from any given quantity of caloric, just as there is no reason for 
limiting the amount of mechanical energy to be mentally derived 
from a given weight. Any desired quantity of energy may be 
derived from a weight of, say, one pound, if it only be allowed to 
fall far enough, assuming gravity to be constant through the range. 

The investigation of the work to be derived from a given 
quantity of heat at a given temperature is thus a matter of experi- 
ment, which can be settled by measurement of the properties of a 
few bodies. ‘ Reasoning, it is conceived, in this way, Thomson 
follows up his absolute thermometric scale work with an investiga- 
tion, entitled ‘‘ Carnot’s Theory of the Motive Power of Heat,” 
described in a paper read in 1849 before the Royal Society of 
Edinburgh, in which he calculates from Regnault’s experiments on 
steam the power developed by a Carnot reversible engine when 
using one centigrade heat unit ; that is, the heat necessary to heat 
one pound of water through 1 deg. Cent. for temperatures from 
1 deg. to 231 deg. Cent., the temperature falling in the engine in 
each case to 0 deg. Cent. 

In this paper he asks himself two questions :—(1) What is the 
precise nature of the thermal agency by means of which mechanical 
effect is to be produced without effects of any other kind? And 
(2) How may the amount of the thermal agency necessary for per- 
forming a given quantity of work be estimated / Using Regnault’s 
values for the properties of steam, he calculates the lines of com- 
pression and expansion without heat loss, the lines of compression 
and expansion with heat flow at the lowest temperature, and heat 
addition at the highest temperature, and thus arrives at the work 
area per heat unit let down. He tabulates these results, and 
shows that what he calls Carnot’s function diminishes as tem- 
perature rises, using the ordinary Centigrade scale. On the 
caloric theory the methods are rigidly logical and correct, but 
some inaccuracy is introduced by the necessity of that theory for 
the discharge of the same amount of heat at the third operation 
as is taken in on the first. The paper is of great interest, how- 
ever, because it shows clearly how fully the distinguished author 
realises the necessity for re-examining the standard ideas of the 
nature of heat. Two aphs make this very.clear :— 

‘**(7) Since the time when Carnot thus expressed himself the 
necessity of a most careful examination of the entire experimental 
basis of the theory of heat has become more and more urgent. 
Especially all those assumptions depending on the idea that heat 
is a substance, invariable in quantity, not convertible into any 
other element, and incapable of being generated by any physical 
agency ; in fact, the acknowledged principles of latent heat would 
require to be tested by a most searching investigation before they 
ought to be admitted, as they usually have been, by almost every 
one who has been engaged on the subject, whether in combining 
the results of experimental research or in general theoretical 
investigations. 

‘*(8) The extremely important discoveries recently made by Mr. 
Joule, of Manchester, that heat is evolved in every part of aclosed 
electric conductor moving in the neighbourhood of a magnet, and 
that heat is generated by the friction of fluids in motion, seem to 
overturn the opinion commonly held that heat cannot be generated, 
but only produced from a source where it has previously existed 
either in a sensible or in a Jatent condition. In the present state 
of science, however, no operation is known by which heat can be 
absorbed into a body without either elevating its temperature or 
becoming latent, and producing some alteration in its physical 
condition ; and the fundesnentel axiom adopted by Carnot may be 
considered as still the most probable basis for an investigation of 
the motive power of heat, although this, and with it every other 
branch of the theory of heat, may ultimately require to be recon- 
structed upon another foundation when our experimental data are 
more complete. On this understanding, and to avoid a repetition 
of doubts, I shall refer to Carnot’s fundamental principle, in all 








that follows, as if its truth were thoroughly established.’ 
In these two paragraphs Thomson sums up the whole situation 





in 1849, and promises further investigation and further attempts 
to deduce the nature of the connection between heat and work. 

Assume, then, the truth of the caloric theory of heat, as Thom- 
son does in the 1849 paper: We have a complete theory of the 
heat engine, based on the Carnot cycle, accounting for efficiencies 
which vary with temperature differences but requiring no definite 
mechanical equivalent of heat ; nay, antagonistic to the existence 
of such an equivalent. The caloric theory, as has been pointed 
out, is quite consistent with the theoretical possibility of obtaining 
an indefinitely great amount of mechanical energy from any given 
quantity of heat, provided the letting down or fall of level be 
indefinitely great. 

At the time we are discussing —1850—the bare conception of the 
idea of an absolute zero of temperature is one which is startling in 
its boldness; and it must have been difficult indeed then to 
imagine any definite line of proof which could be followed to 
establish the real existence of such a physical limit. We are so 
familiar with the existence of very high temperatures, vastly 
transcending the temperatures in. which we personally exist, 
that we can hardly conceive a temperature limit on the ascend- 
ing side; that is, we can hardly think of any given high 
temperature which could not under quite conceivable circum- 
stances be exceeded. We know, for example, that any metal — 
say, platinum—may be melted if its temperature be sufficiently 
increased ; that a further sufficient increase will convert the 
liquid metal to the gaseous state, and that the gaseous metal 
may be heated indefinitely while in that state. We know 
the behaviour and properties of many substances at high 
temperatures, and are aware of the strong tendency of all 
chemical compounds, when highly heated, to split up into 
the elementary bodies composing them. All this we appreciate, 
but we find it difficult to see how a point of temperature could be 
reached when it could be said: This is a physical limiting point 
on the ascending scale ; we may heat a substance up to this tem- 
perature, but it is impossible to conceive of any higher tempera- 
ture. It is necessary here to distinguish between a conceivable 
limit to an ascending temperature and a practical limit under 
existing conditions. We may thus place limits, say, to the 
temperature of coal gas and air explosions, or the temperatures 
possible from the electric are; the limit with coal gas and air 
depending on one set of conditions, and the electric arc upon 
another set, such as the vaporising point of carbon, and soon. In 
the same way, at the middle of last century it would have been 
considered quite reasonable to suppose that human existence was 
carried on at an intermediate plane of temperature, and that 
temperatures might exist as low, relatively to our mean tempera- 
ture, as our known furnace and combustion temperatures are high. 
At this time, no doubt, such an idea was quite a reasonable one. 

No such limit could be proved, even by the aid of the Carnot 
cycle, reasoning on the material theory of heat. If we assume 
that heat is material, and that in some way temperature fall doing 
work resembles, as Carnot supposed, the fall of water doing work 
in passing from a higher to a lower level, then no absolute zero 
is possible, because the same quantity of heat is supposed to exist 
at the low as at the high temperature. On this theory nothing in 
the idea of temperature suggests a possible physical limit. On 
the material theory, the notion of temperature is one to which it 
is exceedingly difficult to attach a precise meaning. 

Thomson’s promises of further investigation were fulfilled in 
1850, in which year he definitely accepted the dynamical theory of 
heat and finally abandoned the material. His conclusions are 
given in a memoir of the first importance which was read before 
the Royal Society of Edinburgh in 1851. It was entitled ‘‘On the 
Dynamical Theory of Heat.” Before dealing with it, however, itis 
desirable to consider the work of Joule and others on another side 
of thermodynamics. 

Long before 1850 the equivalence of mechanical work and 
heat quantity had been accepted by many scientific men, 
and Rumford had, indeed, made measurements of a rough kind. 
It remained, however, for Joule experimentally to determine the 
mechanical equivalent in the most accurate manner and place 
what is now known as the first law of thermodynamics upon the 
sure basis of absolute experimental determination. His first paper 
was read before the Cork Meeting of the British Association in 
1843, and at the Oxford Meeting in 1847 he read another—‘‘On 
the Mechanical Equivalent of Heat ”’—describing the results of 
experiments with paddles rotating in liquids driven by falling 
weights. By these years of work he had absolutely demonstrated 
the equivalence of heat quantity and mechanical work, so that no 
loophole of escape seemed possible ; it appeared as if the material 
theory was rendered intellectually impossible to the trained 
intellect. This was not the fact, however, as is evident from both 
Joule’sand Thomson’s accounts of that British Association meeting. 

Joule’s earlier paper had been coolly received. Indeed, it is 
evident that the idea of a mechanical equivalent of heat was still 
distasteful to the physicists of the day, and its discussion was 
looked upon with dislike. Joule, at the 1847 meeting, addressed 
a small audience, and the account of his experiments was received 
without enthusiasm. This adverse atmosphere, so discouraging to 
the investigator, was quickly removed, however, when a young 
man rose to make his remarks, and, by his enthusiastic comment 
and clear reasoning, at once succeeded in attracting the interest 
of those present. This young man was William Thomson, Pro- 
fessor of Natural Philosophy in the University of Giasgow. 
Speaking of this, his first meeting with Joule, at Manchester 
forty-six years later, Lord Kelvin said: ‘‘ 1 can never forget the 
British Association at Oxford in the year 1847, when in one of the 
sections I heard a paper read by a very unassuming young man, 
who betrayed no consciousness in his manner that. he had a 
great idea to unfold. 1 was tremendously struck with the 
paper. I had first thought it could not be true because it was 
different from Carnot’s theory, and immediately after the reading 
of the paper I had a few words of conversation with the author, 
James Joule, which was the beginning of our forty years’ acquaint- 
ance and friendship. . . . I gained ideas which had never 
entered my mind before, and | thought J, toc, suggested some- 
thing worthy of Joule’s consideration when I told him of Carnot’s 
theory.” This meeting was indeed fateful for the future of the 
science of thermodynamics, as it resulted in co-operation between 
two men of giant intellect, who between them performed most of 
the experimental work which was necessary to make thermo- 
dynamics an exact science. Their work alone sutticed to place the 
first and second laws of thermodynamics on the firm footing of 
accurate experiment and logical deduction. 

Although Thomson was much struck by Joule’s experiments, he 
did not accept the dynamical theory of heat at once. Ashe stated 
himself : ‘‘ I had first thought that it could not be true because it 
was different from Carnot’s theory. 

Joule’s discoveries at this date may be thus expressed :— 

Heat and mechanical energy are mutually convertible, and heat 
requires for its production, and produces by its disappearance, 
mechanical energy in the proportion of 1390 foot-pounds for each 
centigrade heat unit, a heat unit being the amount of heat neces- 
sary to heat 1 lb. of water through 1 deg. Cent. 

Knowing, as Thomson did, that mechanical energy could be 
produced by the agency of heat, but that its amount varied with 
the temperature and temperature fall, Joule’s discoveries seemed 
antagonistic to Carnot’s demonstration ; and, convinced as he was 
that Carnot’s law was true, he naturally felt at first that there 
must be some other way of looking at Joule’s results than that 
adopted by Joule himself. 

Joule naturally believed in his own manner of looking at h’‘s 
results, and he apparently agreed with Thomson as to, the 
antagonism between what may be here called the Carnot and 
Joule laws, The material theory of heat might have been true ; 
in which case there was no more need for any direct quantitative 
connection between heat quantity and mechanical energy than 
between the mass of a body and its mechanical energy. Any unit 
of mass may acquire any conceivable amount of mechanical energy 








if its velocity be great enough, and so any unit of heat on the 
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caloric theory may produce uny conceivable amount of mechanical 
energy if the temperature fall be great enough. Joule considered 
the ot law to be so inconsistent with his law that in one of his 
— he proposes its abandonment as inconsistent with discovered 

acts. At this point the two ideas seem to be in opposition. The 
germ of reconciliation, however, is found in observations by 
Thomson in both the 1848 and 1849 papers. In paragraph 8, 
quoted here from the latter paper, it is stated :— 

‘*In the present state of science, however, no operation is known 
by which heat can be absorbed into a body without either 
elevating its temperature or becoming latent and producing some 
alteration in its physical condition.” 

This is equivalent to saying that no ease has been observed 
where heat disappears doing mechanical work. In a note occur- 
ring in the same paper he alludes to the fact that engineers always 
assume that the amount of heat found in the condenser of the 
steam engine was the same as that taken into the engine by the 
steam, in the following terms :— 

‘*So generally is Carnot’s principle tacitly admitted as an axiom 
that its application in this case has never, so far as 1 am aware, 
been questioned by practical engineers.” 

This was quite accurate. Hirn’s demonstrations that heat 
disappears in a steam engine when work is done was not made 
until 1857, eight years later. In the 1848 paper he states : 

“The experiments of Mr. Joule of Manchester seem to i 
an actual conversion of mechanical effect into caloric. No experi- 
ment, however, is adduced in which the converse tion is 
exhibited ; but it must be confessed that as yet much is involved 
in mystery with reference to these fundamental questions of 
natural philosophy.” 

Here we find Thomson’s mind engaged—in 1848 and 1849—with 
the very matter requiring proof. Joule had proved the generation 
of heat by means of mechanical work ; Thomson required the proof 
of the converse case—the disappearance of heat when mechanical 
work was done by the working fluid. This proof was forthcoming 
in the results of experiments on the compression and expansion of 
air. Accordingly we find the Carnot and Joule principles recon- 
ciled in Thomson’s paper of 1851, and the important deduction 
made of an absolute zero of temperature at - 273 deg. on the 
Centigrade scale. The introduction of the idea of the mechanical 
equivalent of heat leads at once to an absolute zero of temperature, 
and allows of the determination of this physical lower limit by the 
use of the Carnot cycle for investigating the efficiency of a perfect 
engine using any working fluid. Air was the working fluid actually 
investigated, and the determination of its properties at ordinary 
temperatures was a vitally important result of the co-operation of 
Thomson and Joule. Their experiments lasted for many years, 
and their rigorous investigation disclosed the fact thet internal 
work was done in expanding a gas—in fact, that ina gas expand- 
ing isothermally doing work of the heat only disappeared in 
external work and part was absorbed in separating the molecules. 


(To he contn ued.) 
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CATALOGUES. 


GEORGE ROBINSON AND Co., Eclipse Engineering Works, Shef- 
field.Catalegue No. 16, issued by this company, deals with 
labour-saving machinery, such as barrel elevators, spiral conveyors, 
double-deck travellers, &c. 

J. H. NicHoLsON aND Co, Suffolk House, Cannon-street, 
London, E.C.—This is a tasteful little booklet which deals 
with the heating and ventilating of private houses, office buildings, 
factories, hotels, &c. 

NORTH-WESTERN EXPANDED METAL CoMPANY, of 930-950, Old 
Colony-building, Chicago.—A pamphlet giving useful hints on 
specifications for reinforced concrete structures, and dealing 
particularly with North-Western expanded metal. ; 

W. R. RENSHAW AND Co., Phenix Works, Stoke-on-Trent.— 
A well-got-up little booklet received from this company is entitled 
“4 Few Types of Rolling Stock,” and its pages contain illustra- 
tions showing some of the types of rolling stock manufactured by 
this company. 

LIDGEWOOD MANUFACTURING CoMPANY, 96, Liberty-street, New 
York, U.S.A.—A catalogue containing 186 pages, and devoted to 
Lidgewood cableways, has reached us. Cableways of practically 
every kind and for every conceivable purpose are dealt with, and 
there are numerous illustrations. 

PARNELL AND Sons, Limited, Narrow Wine-street, Bristol.—A 
new catalogue to hand from this firm has reference to stoves, 
grates, ranges, crestings, gates, railings, &c. The catalogue is 
well illustrated, and prices and other necessary particulars acccm- 
pany every illustration. 

De Dion Boution (1907), Limited, 10, Great Marlborough- 
street, Regent-street, W.—A catalogue illustrating the firm's 
distance recorder for motor cars, This instrument is suitable for 
all makes of cars, and is easily fitted to the hub cap. It has been 
well tried, and is said to give excellent results. 

REAVELL AND Co., Limited, Ranelagh Works, Ipswich. - 
Pamphlet No C11, to hand from this company, is primarily 
devoted to air compressors. It deals with single, two and three- 
stage compressors, unjacketed compressors, vacuum pumps, 
accessorie-, pneumatic hoists, and other special machines manu- 
factured by the company. 

THe Power PLANT Company, Limited, West Drayton, Middle- 
sex —This catalogue deals with the company’s double reduction 
gears with machine-cut double helical = ox Two sets of the 
company’s -patented wheels running in a strong cast iron case, 
which forms-an oil bath, with high-speed and final shafts in one 
straight line, is the complete description of this gear. 

J. BLAKEBOROUGH AND Sons, Brighouse, Yorks.—List No. 23, 
forwarded to us by this firm, illustrates and describes Boyd’s 
patented drilling and tapping apparatus for inserting ferrules in 
water mains under pressure. e have also received list No. 22, 
which deals with waterworks appliances, including filter bed 
appliances, sand-washing apparatus, and the ‘‘ Turnover ” filter. 

THE HarRT ACCUMULATOR COMPANY, Stratford, London, E.— 
Some literature relating to Hart accumulators has been sent to 
us. The accumulators dealt with include special batteries for 
25-volt high efficiency metallic filament lamps. Also ignition 
batteries for motor cars, motor boats, and motor cycles, e have 
also received a circular dealing with cell-testing voltmeters. 

SHAND, Mason AND Co., 75, Upper Ground-street, Blackfriars- 
road, London.—This firm has sent us several leaflets dealing with 
their manufactures, including a combined fire hydrant and fire 
pump, stands and rails for fire buckets, hand-woven canvas fire 
hose, steam fire engines, floating fire-extinguishing plant, electric 
fire pumps, hand fire pumps, shoot fire escapes, and improved fire 
hydrants and valves, 

CROMPTON AND Co., Limited.—A ramphlet has reached us from 
this company which contains a number of excellent illustrations 
showing the interior and exterior of the company’s works at 
Chelmsford. Also there are illustrations of complete plants 
manufactured and erected by the company, as well as numerous 
machines such as motors, dynamos, alternators, electrically-driven 
pumps, capstans, winding engines, and so forth. The pamphlet is 
well got up. 

Kynock, Limited, Lion Works, Witton, Birmingham.—This 
company’s new suction gas plant catalogue is an interesting publi- 
cation. The leading points claimed to possess advantages are 
clearly set forth. Illustrations and particulars are given of the 
various engines manufactured by the com: Also an abridged 
specification of the engines and gas plants is given. Lastly, a cable 








code is given, and a sheet containing approximate weights and 
measurements. 

PORTTER AND Co., Limited, 39, Victoria-street, S.W.—This is a 
tasteful little pamphlet dealing with complete plants for metal- 
lurgical works and mines. The various plants and appliances 
which it deals with are far too numerous to mention individually. 
There are thirty-six pages devoted to illustrations showing blast 
furnace charging appliances, tar condensing plant, ammonia plant, 
benzol plant, &c. &c. 

THE Vacuum Brake Company, Limited, 32, Queen Victoria- 
street, London, E.C.—This is an extensive catalogue dealing with 
the automatic rapid-acting vacuum brake for goods trains. 
Besides containing a full description of the brake, there are 
reports of trial runs made on various railways. At the end of the 
catalogue there are drawings, tables, &c., having reference to 
various tests and the general construction and performances of 
these brakes. 

WortTHINGTON Pump Company, Limited, 153, Queen Victoria- 
street.—This is an extensive catalogue, which illustrates and 
describes Worthington steel cooling towers. [Illustrations are 
given showing a large number of these towers in actual service in 
various parts. A concise description is also given, accompanied 
by illustrations of the various parts. Both circular and rect- 
angular towers are dealt with, and at the end of the book there 
are tables giving di ions, capacities, code words, and so 
forth. 

JOHNSON AND PHILLIPS, Victoria Works, Charlton, Kent.—We 
have received a copy of this company’s new V.I.R. cable and wire 
catalogue No. 17, dated June, 1908. It is claimed that this cata- 
—_ is the most complete and up-to-date vulcanised india-rubber 
cable and wire price list issued in this country. The list contains 
a vast amount of information concerning the sizes, weights, prices, 
&e., of various cables and wires, and sections of the various cables 
are also given. A noteworthy feature about the list is that it is 
provided with a thumb index. 

THe GENERAL ELEctrRIc ComPpaANy, 71, Queen Victoria-street» 
E.C.—Four lists have reached us from this company, P 1232, 
dealing with the electric lighting of private residences ; E 1243, 
the company’s *‘ Freezor” fan catalogue ; C1247, the 1908 edition 
of conduit catalogue ; and 1248, the quarterly issue of ‘‘ General ” 
electric progress. The latter contains a short illustrated article 
on the ‘‘Fynn” motor, also particulars of handy cooking 
apparatus, and electrical switches cut-outs, &c. Besides the above 
lists we have also just received sectional list M 1249, dealing with 
instrument such as ammeters, voltmeters, wattmeters, galvano- 
meters, &c. 

C. T. RICHES AND Co., 19, Store-street, Tottenham Court-road, 
London, W.C.—A new and extensive catalogue has been sent to 
us by this company, dealing with motor accessories and spare 
parts. F:om a perusal of this catalogue we notice that practically 
every motor car accessory is dealt with, and prices are given in 
every instance. There are numerous illustrations showing ignition 
apparatus and parts, change speed and reversing gears and parts, 
engine parts, alr compressors for pumping tires, also foot pumps, 
valves and parts for Dunlop, Continental, Clincher, and Michelin 
tires, material for repairing tires, lamps, tools, chains, and numer- 
ous other motor car accessories. Considerable space is devoted 
to accumulators and dry batteries, charging sets, magneto 
machines, and various other ignition appliances. A large number 
of different sparking plugs are dealt with, and the same may be 
said of contact breakers. An extensive index is given at the front 
part of the catalogue which enables any a information to be 
quickly found. The catalogue is probably one of the most com- 
plete of its kind. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Trade Improvement Progress. 


THE trade improvement is making progress, The increase 
of 1s. per ton in makers’ iron in Scotland and the further advance 
in Scotch quotations for special brands, added to the continued 
strength of the Cleveland warrant market, is just what was wanted 
to support the Midland revival. The very satisfactory news from 
Glasgow and Middlesbrough had an excellent effect upon the 
Birmingham iron market to-day—Thursday. Pig iron was stronger, 
and makers were unprepared to accept all the forward business 
being offered. Todo this they required prices beyond buyers’ judg- 
ment of what the state of the market warranted. A further 
advance of Is. per ton was quoted by Midland pig iron sellers, but 
it cannot be said that in all cases it was obtained. Derbyshire 
forge iron was 48s. to 49s. and 49s. 6d: per ton ; Northampton 
iron, 46s. to 47s. 6d. ; Staffordshire part-mine, 49s. 6d. to 50s. 6d , 
and Staffordshire common forge, 46s. to 46s. 6d. and on to 47s. 
Best foundry iron of Staffordshire make was without alteration at 
80s. to 85s. for hot-air all-mine brands, and 110s. for cold-air. 
North Staffordshire forge iron was 48s, 6d. to 50s., and Derbyshire 
foundry iron was 47s. 6d. on trucks at makers’ furnaces. 


Manufactured Iron Steadier. 


Manufactured iron prices may fairly be described as 
steadier. Demand for bars and hoops is increasing, and producers 
are taking advantage of the better call to firm ra‘es. More forward 
business was reported by some of the bar makers to-day than for 
many months t. The number of firms which are standing out 
for the recent increase of 2s. 6d. per ton upon unmarked bars is 
larger this week than last, and, indeed, they must have more 
money or be at serious l»ss, with raw material rising against them 
as now. Hoops and some descriptions of strips were also 2s. 6d. 
per ton dearer. Common bars were £6 2s. 6d.; merchant bars, 
£6 5s, to £6 7s. 6d.; second grade branded bars, £7; hoops, 
£7 2s. 6d.; and gas tube strip, £6 12s. 6d. per ton. Merchant 
ironmasters—.e., bar and hoop makers—were more confident 
to-day than at any time this year. Sheets are still without any 
appreciable improvement in demand, whether black or galvanised, 
and no advanceat all in price can be registered here. Singles are 
£7 5s to £7 7s. 6d.; doubles, £7 7s. 6d. to £7 10s.; trebles, £8 
to £8 2s. 6d.; and galvanised corrugated sheets, £12 10s., f.o.b. 
Liverpool or equal. 


Steel Rail Orders. 


It is this week announced that Western Australia, which 
has just been in the market for 15,000 tons of steel rails, has, 
despite the powers of the International Rail Association, placed 
the order with an English firm, and has paid between £7000 and 
£8000 for its preference. The price to be paid to the English 
company is £5 11s, per ton net f.o.b. When carriage and insur- 
ance is added, the figure will work out at about £6 6s. per ton, and 
Western Australia will have to pay the difference between this and 
the Belgian offer of £5 16s, per ton c.i.f. 


Railway Rolling Stock. 

The wagon shops of the railway rolling stock establish- 
ments in the Birmingham district continue well filled with business. 
The mainstay of the trade have been the Indian orders, and, for- 
tunately, there should be more of these to be given out. South 
American railways, especially the Buenos Aires and Pacific, have 
also furnished good orders. A large amount of work has been 
done on all these, and although there was not anything of 
importance moving last month, they will still afford employ- 
ment for a little time to come. Easy money conditions, such as 
now prevail, ought to have a stimulating influence on this 
industry. 





Tramway Brake Trials. 


This week a new electro-mechanical brake, the invention of 
Mr. A. W. Manley, formerly assistant engineer of the Leeds Corpora- 
tion Tramways, was subjected to a series of severe trials with a 
view to its adoption on the Birmingham Corporation tramcars. 
The invention is a combination of the mechanical and electro- 
magnetic brakes, both being applied to the track, and it adds about 
half a ton to the weight of acar. It is an electro-magnetic track 
brake operated in conjunction with the motors, and hasthead vantage 
that it is suitable for service, coasting, and emergency, and in this 
respect complies with the requirements of ‘the of Trade. 
The appliance was put to the severest possible tests on a stee) 
descent in Garrison-lane, and on every occasion answered perfectly. 
To prove the capabilities of the electro-magnetic brake in stopping 
a runaway tram the car was brought down the gradient at a speed 
of about 27 miles an hour, and half-way down the hill the brake. 
operated in conjunction with the motors, was applied. Rain had 
fallen just previously, making the track greasy, but, unaided L, 
any ——- of sand to the rails, the heavy car was brought to 
a standstill within eighty yards from the spot at which the driver 
began to apply the brake. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Wednesday. 


THE attendance on the Iron ’Change on Tuesday was somv- 
what of an improvement on the previous three or four weeks 


‘and the tone was more hopeful than has been the case for 


some time past. 


Pig Iron Review. 
The iron trade in July was a record of the continued 
depression which had ruled in both the spring and summer months. 
The volume of business diminished considerably, there was little 
speculation, and the general movement was small. No doubt the 
shipments against old contracts prevented any material reduction 
in quantities. The Lincolnshire official quotation was reduced 1s. 
yer ton, but merchants had been offering at under this, and 
Derbyshire receded by about 2s. per ton, though the reason for 
this was hard to find. With August has come a revival in pig 
iron, which cannot fail to be gratifying to those interested. This 
prosperous state of things has related to nearly all classes of iron, 
and the month closes with all brands dearer. A comparison in 
this connection is not without interest. 
Derbyshire. 
Sls. 6d. 
52s. to 52s, 6d. 


Glengarnock. 
July 3lst 58s. Si. 
August 3)st.. 62s. 6ls. 
Up to the time of writing no official change has been made in 
Lincolnshire iron, but this is ignored to a great extent, in face of 
the general upward movement referred to above. 


Middlesbrough. 
58s, 4d. to 583, 7a. 
60s. 10d. 

Eglinton. 
58s. Sd. 


Lincolnshire. 
July 3ist 52s. 


August 31st ‘. 528. 6d. 
Gartsherrie. 
6ls. 


Finished Iron and Steel. 

Fair business is being done in finished iron, and steel is in 
good inquiry. Billets, both English and foreign, maintain the 
advance. Some merchants ask 2s, 6d. per ton more for steel bars, 
but this was not general. 


Tin. 
English ingots raled lower, 


Copper. 
There was a steady feeling in both raw and manufactured, 
but no change was registered. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 52s. 6d.; Stafford- 
shire, 52s.; Derbyshire, 52s. to 52s. 6d Northamptonshire, 
53s. 6d.; Middlesbrough, open brands, 60s. 10d. Scotch: Gart- 
sherrie, 61s. 6d. to 62s. ; Glengarnock, 61s. ; Eglinton, 59s. to 59s. 3d. ; 
Dalmellington, 58s. 6d. to 58s. 9d., delivered Manchester. 
West Coast hematite, 58s. to 58s. 6d. ; East Coast ditto, 56s., 
both f.o.t. Scotch, delivered Heysham: Gartsherrie, 59s. 6d. to 
60s.; Glengarnock, 59s.; Eglinton, 57s. to 57s. 3d.; Dalmellington, 
56s, 6d. to 56s. 3d. Delivered Preston: Gartsherrie, 60s. 6d. to 
6ls.; Glengarnock, 60s.; Eglinton, 58s. to 8s. 3d.; Dalmellington, 
57s. 6d. to 57s. 9d. ‘Finished iron: Bars, £6 10s.; hoops, 
£7 12s. 6d.; sheets, £7 15s. to £8. Steel: Bars, £6 5s.; Lancashire 
hoops, £7 5s.; Staffordshire ditto, £6 17s. 6d. to £7 ; sheets, 
£7 17s. 6d.; boiler plates, £7 7s. 6d.; plates for tank, girder, and 
bridge work, £6 to £6 7s. 6d.; English billets, £4 10s. to 
£4 12s. 6d.; foreign ditto, £4 2s. 6d. to £4 5s. Copper: Sheets, 
£75; tough ingot, £64; best selected, £64 r ton; 
copper tubes, 94d.; brass tubes, 74d.; condenser, Sh .; rolled 
brass, 64d.; brass wire, 67d.; brass turning rods, 6jd.; yellow 
metal, 63d. perlb. Sheet lead, £16 to £16 5s. per ton. English 
tin ingots, £131 per ton. 


The Lancashire Coal Trade. 

There was a steadier feeling in most sorts of coal, except 
slack, which is still weak. It was reported on the Coal Exchange 
that Yorkshire owners were trying to force up prices 1s. per ton, 
but merchants were indifferent, being able to cover their require- 
ments at old figures. Meantime quotations remain unchanged 
locally. 


Engineers’ Wages in Lancashire, 


A rather sensational paragraph appeared in a Manchester 
contemporary afew days ago to the effect that a reduction of 2s. per 
week in wages had been decided upon by the Engineers’ Employers’ 
Federation. This has been promptly contradicted officially, but 
it must not be taken for granted that it is final. Employers are 
beginning to feel the pinch of bad trade, and it is just possible 
that some alteration will be brought about by the force of circum- 
stances ere long. : 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

Very little business is being done in the hematite iron 
trade, but a much more cheerful feeling prevails. The fuller 
business which has lately been done in iron in other manufactur- 
ing centres has had the effect of stiffening the position in this 
district, because immediately an improvement sets in it will 
assuredly affect prices, as stocks of metal are practically nil, and 
makers are therefore prepared to benefit at once in the better 
prices which may consequently prevail. Care is being taken not 
to allow stocks to increase, and this policy has been made all the 
easier because there has been no speculative spirit in the market, 
and because merchants and others have been slow to buy iron 
which they might have been compelled to hold for an indefinite 
period. Makers have reduced their quotations for mixed Bessemer 
numbers to 57s. 6d. and 58s. net f.o.b., but warrant iron sellers 
are asking more at 57s. 14d. net cash, and 57s, 3d. at three 
months. Only a moderate business is being done in special hema- 
tites, ferro-manganese, and spiegeleisen, but it is expected that an 
improvement will take place in all these classes at an early date. 
Only twenty furnaces are in blast in the district, and the output of 
iron from these is all going into consumption. Iron ore is in poor 
inquiry, and at several of the mines the output has been reduced 
toa minimum. In some instances large parcels of ore have been 
put in stock, but it has not been thought wise to do much in this 
direction in view of the uncertainty of the length of the depression ; 
10s. per ton remains the current price of good average sorts net at 
mines, 
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Steel. 
Much more favourable reports are to hand of the future 

of the steel trade of the district, and already some good orders 
have been booked for railway material by the firms at Workington, 
and more employment is being afforded as a consequence, but at 
Barrow there is no change. The mills there have been at a stand- 
stil] for twenty-three weeks, and considerable distress has had to 
be grappled with by the local Distress Committee. The works 
are, however, in the meantime being remodelled, and it is expected 
when astart is again made means of much more economical pro- 
duction will be shown to exist. The price at which rails are now 
being sold affords but a very small margin of profit, ifany. There 
are reasonable expectations of a much better trade in shipbui!ding 
material later on in this year. This is expected to arise from the 
placing of orders for warships on home and foreign account. 
There is no demand at the moment for mercantile tonnage, 
although prices are so very low. Merchant steel is very quiet. 
Heavy steel castings for engineering and shipbuilding purposes 
are not being asked for at present. 


Shipbuilding and Engineering. 
The shipbuilding and engineering trades are looking hope- 

fully to the future for probable new orders. At present they have 
not a large amount of business in hand, but the outlook is more 
cheerful than of late. 


Shipping and Coal. 

The exports of iron and steel from West Coast ports last 
week totalled at 8431 tons — iron, 5025 tons and steel, 346 tons — as 
against 22,644 tons in the corresponding week of last year, a 
decrease of 14,213 tons. For the year to date the shipments 
aggregate at 329,051 tons, against 609,725 tons for the correspond- 
ing period of last year—a decrease of 280,674 tons. Coal and 
coke are in poor inquiry at low prices 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The General Situation. 

THE position of affairs in the coal, iron, and steel trades 
remains very much the same as reported last week. The harder 
tendency in common iron continues, and hematites have recovered 
a slight set-back experienced since these notes were last written. 
The buying movement in these two branches is now showing signs 
of still further expansion, and those ae to take an optimistic 
view are finding in that fact considerable encouragement. How- 
ever, nothing has occurred to modify the view expressed last week 
as to the causes and nature of the buying, which seems to be in 
anticipation of trade rather than for actual work on hand. There 
is, however, a more hopeful feeling in engineering circles, and the 
opinion is that an elevation of price of raw material may be im- 
pending. The volume of new work coming to the finished trades 
is still very small, and the general opinion seems to be that it will 
not be until October that the prospects of trade can be in any way 
accurately gauged. 


The Coal Trade. 

There is every likelihood that in house coal the usual 
winter rise of 1s, per ton will take place at the beginning of 
October. The demand is assuming much larger proportions. 
In other branches of the coal trade there is little to add. The 
shipping season is still in operation, but it has not been for 
South Yorkshire as good as in previous years, and is now rapidly 
drawing to a close. The home demand for steam fuel, depen- 
dent as it is upon manufacturing and the railways, is not pressing. 
Gas coal is tirm. Quotations :—Best hards, 10s to 10s. 6d. per 
ton ; best house, 10s. 6d. to 11s ; secondary ditto, 9s. 9d. to 10s. 
The lessened output owing to local ‘‘ feasts” keeps the market 
fairly steady. 


Coke and Coking Fuel. 

Coke continues in quiet, steady demand for small quan- 
tities, and fetches 10s. 9d. to 11s. per ton for best washed, the 
quotations for unwashed samples being also unchanged at 10s. 3d. 
to 10s. 9d. per ton. With the reduced output of best hards, 
smalls have a hardening tendency. Good slacks are in steady 
request up to 5s. and 5s. 6d. per ton. Coking slacks are quoted 
slightly easier at about 4s, to 4s, 6d. per ton. 


Iron and Steel. 

The demand for hematites quietened down towards the 
end of last week, but buying has again resumed. Consumers’ 
stocks are said to be very low, so low, indeed, that they must pur- 
chase for actual requirements, which, however, are only exceed- 
ingly moderate. Contracts are not for large quantities. There is 
more animation in common iron. No official alteration in prices 
has been made by the Lincolnshire Ironmakers’ Association, but 
following a meeting of that body last Friday one or two makers 
have inumated their unwi lingness to accept buying except at an 
advance of 2s, per ton for forge iron, and another maker is off the 
market altogether. In Derbyshire iron much the same holds 
good. Large quantities of local irons have been bought since 
August began, particularly in outside markets, owing to lessened 
competition from Cleveland, the rates for which are relatively 
dearer than Lincolnshire or Derbyshire in Leeds and Manchester. 
In the finished trades better reports are given by makers of rail- 
way axles and tires. Wagon builders and repairers are doing 
— better on colliery work. The home railway demand is 
sIOW, 


Iron Quotations. 

West Coast hematites, 68s. to 70s. per ton ; East Coast, 
63s, to 65s. per ton ; Lincolnshire No. 3 foundry, 49s. per ton ; 
No. 4 foundry, 48s, per ton ; No. 4 forge, 47s. per ton ; No. 5 
forge, mottled ana white, 47s. per ton ; basic, 48s. per ton ; 
Derbyshire, No. 3 foundry, 49s. per ton ; No. 4 forge, 48s. per ton. 
All the foregoing quotations are net, and delivered in Sheffield or 
Rotherham, 


Bars, Sheets, and Billets. 
Quotations are unaltered. Bar iron, £6 10s. per ton ; 
sheets, £8 to £8 10s. per ton ; Bessemer billets, £7 per ton; 
Siemens ditto, £7 10s. per ton. 


The Heavy Trades, 

The position in the heavy industries is unchanged, and 
there is little chance of any material improvement during the 
winter, so far as regards Government work, ‘lhe Spanish naval 
work is still very much ‘in the air.” Negotiations and 
consultations are going on between the committee who are 
considering the question and the representatives of the several 
British and foreign houses, or rather, combinations of houses, who 
have sent in tentative tenders. The proposals of the Spanish 
naval authorities have never reached a very definite stage, and the 
whole question of the contract will, of course, have to come up for 
decision by the Government of the country. In the new shop 
erected by Cammell Laird and Co., at their Grimesthorpe Works, 
there has been cast a nickel steel ingot weighing 114 tons. ‘This is the 
largest casting yet made in Sheffield. It is 18ft. 6in. in length 
and 7ft. across from corner to corner, 


The Lighter Trades. 
; Business in the lighter trades of Sheffield continues quiet, 
with here and there some evidences of improvement in the plate 
and cutlery branches as the result of inquiries usually current 


ment orders announced last week, the India-office has shared an 
erder for 150,000 solid-handle knives and forks among four Sheffield 
firms, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Engineers’ Strike. 


It is now more than a fortnight since the Ventral Execu- 
tive in London were empowered by the ballot of the engineers to 
re-open negotiations with the employers for a settlement of the 
strike, which has been going on for twenty-eight weeks ; but as 
yet no move appears to have been made by that committee to 
carry out the mandate given, and the strike continues, It has 
been reported that the employers were contemplating a resort to 
a general lock-out, and that may have something to do with the 
delay. At the annual meeting of R. and W. Hawthorn, 
Leslie and Co., Limited, at St. Peter’s, Newcastle, the chairman, 
Sir Benjamin Chapman Browne, made very apt reference to the 
two serious strikes that had. been going on in the shipbuilding 
industry of the North-East Coast during the last half-year, and dealt 
particularly with the engineers’ difficulty. He mentioned that 
the Board of Trade had tried to arrange a settlement, which was 
agreed to by the employers, by the council of the A S.E. and 
other unions, and was cordially approved by the Labour 
Party of the House of Commons. However, on being referred to 
the general body of men on strike, they rejected it, and 
more than that, they took up new ground, which was, that no 
matter what the state of trade may be, they looked on the 
present wages as a minimum, and would agree to no reduction on 
any account. This, Sir Benjamin said, was a new principle, and a 
a very serious one, not only for the employers, but perhaps still more 
for the men themselves. Besides this, the men’s action in defying 
and throwing over their leaders was also very serious. Believing 
as they did that the principle of a minimum wage was injurious to 
| the trade asa whole, and also that the whole question of collective 
bargaining and amiable relations with the men was at stake, the 
employers had no alternative but to resist the action of the men. 
It is difficult to account for the fact that negotiations with the 
employers are at a standstill, yet the men’s representatives are 
authorised to confer with them. Perhaps the executive believe 
that a conference will be no good when any arrangement for a 
settlement has to be submitted to the general body of the men for 
confirmation. 


Cleveland Pig Iron. 

The pig iron market has shown considerable improvement 
this week, and a large tonnage of Cleveland No. 3 iron has been 
bought at prices varying from 52s. to 52s. 6d. per ton for 
forward as well as for prompt delivery. Consumers in a 
large number of cases appear to believe that the worst 
of the depression has been experienced, and that prices 
will rather rise than fall; therefore, they are replenishing 
their stocks as rapidly as possible. They consider they cannot 
get far wrong in buying No. 3 at 52s. 6d. Speculators also have 
been operating rather freely, as they think that at present prices 
Cleveland iron is worth buying. Thus producers have had a very 
fair week ; indeed, they have booked more orders than in any 
week since the early spring. People who have been slow to buy 
because they looked for lower prices are now showing a good deal 
of anxiety to purchase, especially for forward delivery. The more 
favourable news from the United States has strengthened the 
market here, as also have the improvement in business in other 
metals, the brisker business in and higher prices of iron and steel 
shares on the tock Exchanges, and the coming autumn demands. 
It would seem that a revival of trade is not far off, though there 
are a good many dealers who urge that the improvement is but a 
‘* flash in the pan,” and will not be maintained. It is not easy to 
determine that yet, but it is not to be disputed that there has 
been a good deal of buying during the last few days, and at higher 
figures than have ruled since the middle of May. Most producers 
are now oftering No. 3 Cleveland G.M.B. pig iron for early f.o.b. 
delivery at 52s, 6d., and have done business at that, while for 
No. 1 they have got 54s. 6d. No. 4 foundry has risen to 49s. 6d., 
No. 4 forge to 47s, 6d., and mottled and white to 47s. Of forge 
iron there have been increased purchases this week. 


Hematite Pig Iron. 

That a better state of affairs at last can be reported in the 
East Coast hematite pig iron trade cannot be denied, and it is very 
welcome, seeing how very bad business has been in this branch. 
There has been a very large amount of buying during the last few 
days both for prompt and forward delivery and on home and 
export account. It cannot be said that any improvement has 
actually appeared in any of the industries that are consumers of 
hematite iron, and there probably is a considerable amount of 
speculation in the business that is being done. The prices of 
hematite iron have been very low, and it seemed likely that they 
would not further decline appreciably. Therefore no good could 
be realised by waiting, and, stocks of consumers being extremely 
low, they have bought freely. They cannot get far wrong in 
replenishing stocks at present prices. Mixed numcers are usually 
10s. per ton above No.3 Cleveland pig iron, but last week the 
difference was as little as 3s, 3d. per ton, as small a difference as 
has ever been reported. Large orders have been given out at 
prices varying between 55s. and 55s. 6d. for mixed numbers, and 
now 55s, d. is generally asked; but even that is not a profitable 
figure for the majority of the producers. Rubio ore is raised to 
15s. per ton c.i.f. Middlesbrough, and a rather large tonnage has 
been bought during the last few days. Coke is firmer. 
not, however, because there is a better demand, but because the 
production has been reduced and is no longer in excess of require- 
ments, 


Cleveland Pig Iron Stock. 


Messrs. Connal and Co. have had to report an increase in 
the stock of Cleveland pig iron in their public stores in August of 
9645 tons, the total quantity held at the close of the month baing 
61,963 tons. It is only the third month since February, 1906, in 
which an increase has had to be recorded, the other months being 
last January and July. There were but four days last month when 
a decrease could be reported. Of the stock held, 60,463 tons were 
of No. 3 quality. 


August Pig Iron Shipments. 

The statistics relating to these were not by any means 
satisfactory, and, with the exception of December™last year, the 
exports of pig iron were the smallest that have been recorded since 
February, 1906. They only reached 97,760 tons, whereas only 
once before in the last two and a-half years have the ship- 
ments fallen short of 100,000 tons each month. ‘he exports 
in August over the last ten years have averaged 100,254 
tons, so that last month’s figure was worse than the average 
by 8 per cent. The return for July, 1908, was 120,065 
tons—184 per cent. more ; for August, 1907, over 146,700 
tons—334 per cent. more ; and for August, 1906, just under 141,500 
tons—31 per cent. more. It was certainly most disappointing to 
find last month’s exports under 100,000 tons. The largest ship- 
ments in any month were 177,627 tons in April last year; last 
month’s return was thus 80,000 tons less than this. The decreased 
deliveries were chietly due to the reduced demands from Ger- 
many, Italy, the United States, and Scotland. Last year's 
average export was 145,000 tons per month. German consumers 
last month only required 23,482 tons of pig iron from Cleveland, 
against 36,876 tons in August last year, and 62,747 tons in July, 
1907. To America 1825 tons were shipped last month, against 
17,291 tons in August last year, and 48,516 tons in June, 1907. 


only imported 22,839 tons last month, against 38,396 tons in August, 
1907. Theonly countries which needed more Cleveland iron lastmonth 
were France, Sweden, Norway, and Japan. The exports of pig 
iron from Cleveland for the eight months of this year reached 
923,119 tons, as compared with 1,229,254 tons last year, and 
970,610 tons in 1906. Germany has had 233,436 tons, against 
333,726 tons last year; the United States and Canada, 17,750 
tons, against 244,291 tons ; and Scotland, 250,084 tons, against 
276,291 tons. The statistics of shipment and stocks are not satis- 
factory, but they are poomem s 2 by other influences, and have 
not detrimentally affected the market. / 


Manufactured Iron and Steel. 

All the branches of the finished iron and steel industries, 
except that of railmaking, are badly situated ; work is irregularly 
carried on, and there is not a shadow of improvement, facts which 
make many doubt the genuineness of the changed position of the 
pig iron trade, and they believe that the increased demand is due 
to speculative overations rather than increased demands from 
actual consumers. The steel rail trade is, however, very well off, 
and the mills are kept fully going. The exports of rails are brisk 
to South America, India, Egypt, West Africa, and Australia. To 
the Argentine Republic alone 12,176 tons, chiefly of rails, were 
sent last month from Middlesbrough ; to Egypt 5437 tons; to 
Nigeria 5138 tons; and to Australia 3790 tons. The exports of 
rails this year have been considerably in excess of those of last 
year, while, on the other hand, the shipments of manufactured 
iron have fallen off heavily. There is a decidedly improving 
demand for steel rails. 


Shipbuilding. 

It cannot be reported that there is any improvement in 
shipbuilding, and few orders will be given out as long as the strike 
of engineers continues. There have, however, been a few 
inquiries. 

Coke and Coal. 

The market continues very firm and active, though the 
demand is not quite as pressing as it was ; still it is extraordinarily 
good, and there is not a great deal available for sale for delivery 
this month. August is usually a good time in the coal trade, both 
demand and prices being strong, and the prospects for September 
are equally favourable. The shippers to the Baltic are very keen. 
Business is probably not as pens it was in the spring, but, 
nevertheless, the trade is far above an average. For best steam 
coal 15s. has to be paid ; for steam smalls 6s.; for best gas coals 
lls. 9d.; for seconds 10s, 6d.; and for bunkers 10s. Coking col 
is about 10s. Though there is no increase in demand for coke the 
market is stiffer, partly because of the improvement in pig iron 
and partly because the production has been reduced, so that there 
is now no surplus. Foundry coke is maintained at 17s. per ton 
f.o.b., and furnace coke at 15s. 6d. per ton delivered at Middles- 
brough works. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General Business Outlook. 

THERE has been comparatively little change in the busi- 
ness situation since last week. It may be accepted, however, as 
a good omen that the iron market has been improving, not it is 
believed from speculative causes, but as a result of the legitimate 
demand here and in England. A few orders have also been 
coming to hand in the shipbuilding trade, although they are far 
short of what is required to place the industry on a healthy foot- 
ing. The building trade and the mercantile trades generally give 
a poor account of themselves, 


The Tron Market. 

There has been a stronger tendency in Glasgow iron 
market, Cleveland warrants have been in better demand for cash, 
and, as they have been scarce, the price rose 1s. 6d. to 2s. per ton 
above the reduced figures of a week or two ago. Business has 
been done at 51s. 6d. to 52s. 6d. cash, 51s. 6d. to 52s. for delivery 
in one month, and a considerable amount of iron has changed 
hands for delivery in three months from 50s. 114d. to 51s. 11d. 
per ton. Business has also been done in Cleveland iron at 51s. 34d. 
for delivery 17th November, and 15s. 104d. October 8th. The 
demand for this class of iron is mainly for home consumption, 
there being coniparatively little inquiry for shipment. 


Scotch Makers’ Iron. 

The business in Scotch pig iron has been active all round. The 
requirements of founders appear to be on the increase, both here 
and in the South. Inquiries from Canada and Australia appear to 
indicate that a fair business may be done in succeeding months. 
At present makers are not anxious to book orders at current prices 
for future delivery. The dulness on the Continent is not affecting 
Scottish iron, the whole output of which is reported to be going 
readily into consumption, while a considerable inroad is also being 
made on makers’ private stocks. Prices for a number of the 
makers’ special brands are 6d. to 1s. per ton higher. Monkland, 
No. 1, is quoted at Glasgow 57s. td.; No. 3, 54s. 6d.; Carn- 
broe, No. 1, 58s.; No. 3, 55s. 6d.; Clyde, No. 1, 62s.; No. 3, 
57s ; Gartsherrie and Calder, Nos. 1, 62s. 6d.; Nos. 3, 57s. 6d.; 
Summerlee, No. 1, 63s.; No. 3, 58s.; Langloan, No. 1, 65s.; 
No. 3, 60s.; Coltness, No. 1, 88s. 6d.; No. 3, 61s. 6d.; Glengarnock, 
at Ardrossan, No. 1, 63s.; No.3, 57s. 6d.; Eglinton, at Ar- 
drossan or Troon, No. 1, 57s. 6d.; No. 3, 54s. 6d.; .Dalmelling- 
ton, at Ayr, No. 1, 59s. 6d.; No 3, 54s. 6d.; Shotts, at Leith, 
No. 1, 62s.; No. 3, 57s. 9d.; Carron, at Grangemouth, No. 1, 
64s. 6d.; No. 3, 58s. 6d. per ton. While the business in Scottish 
hematite iron is quiet, prices are rather better in sympathy with the 
general condition of the market, and merchants quote 56s. 6d. to 
57s. per ton for delivery at the West of Scotland steel works, 


Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 8480 tons, against 7463 in the corresponding 
week of 1907. There was despatched to Germany 1490 tons, 
Australia 758, Holland 610, Canada 175, South America 26, India 
95, France 25, Italy 70, Belgium 30, China and Japan 100, other 
countries 610 tons, the coastwise shipments being 4491 tons, com- 
pared with 2937 in the corresponding week of last year. The 
increase of shipments to Germany is a feature of peculiar interest, 
and it is hoped this business may develop still further. The 
arrivals at Grangemouth of pig iron from the Cleveland district in 
the past week amounted to 10,960 tous, being 409 less than in the 
corresponding week. The total arrivals in the past eight months 
reach 300,273 tons, which is 45,809 tons less than in the same 
period of 1907. The aggregate shipments of Scottish pig iron for 
the eight months amount to 198,726 tons, being 76,429 tons less 
than in the corresponding period of last year, 


Finished Iron and Steel. 

There is indifferent employment in the malleable iron 
trade, some works being fairly well situated whilst others tind it 
difficult to keep going. In view of the rise in the price of raw 
iron, the makers of malleable iron held a meeting in Glasgow on 
Tuesday to consider the quotations for finished materials. Their 
decision was to make no alteration in prices,. which therefore 
remain on the basis of £6 2s. 6d. per ton fot crown bars, less the 
usual 5 per cent. discount. Some of the steel makers have fair 
orders in hand for structural material, but there is a great scarcity 
of the heavier work required for shipbuilding, which in past times 
has been the staple of the mild steel manufacture. The inquiry 
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Scotland has found cheaper iron elsewhere than in Cleveland, and 
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The Coal Trade. 

The shipments of coal from the Scottish ports in the past 
week amounted to 312,205 tons, being 16,051 tons less than in the 
preceding week, and 14,189 tons behind the quantity despatched 
in the corresponding week of 1907. The aggregate shipments in 
the past eight months are 9,323,897 tons, showing a decrease of 
424,032 tons compared with the quantity despatched in the same 
period of last year. The current demand for shipping coal is 
| aeaee and the large number of vessels loading at the ports promises 

eavy returns in the next week or two. Prices are maintained. 
At Glasgow Harbour steam coal is quoted 10s. 3d. to 10s. 9d.; 
household, 10s. 6d. to 11s.; splint, 10s. 3d. to 10s. 9d. per ton. At 
Ayrshire ports steam coal is at 8s. 6d. to 9s.; household coal for 
shipment, 9s. 6d. to 10s.; while household coal sells at the pits at 
12s. 6d. to 14s. 6d. per ton. Best screened steam coal is quoted at 
Leith 10s. 3d. to 10s. 9d.; second quality, 9s. 3d. to 9s. 9d.; washed 
trebles, 10s. 6d. to 11s.; doubles, 8s. 6d.; and singles, 7s. 6d. per 
ton. The demand for coal for manufacturing purposes is quiet, 
and it is reported that accumulations are taking place at some of 
the pits. House coal for home use has been in better demand at 
firmer prices, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Ending of the Summer Coal Trade. 

WITH the coming on of September the summer coal trade 
ends, and in some respects it has been satisfactory, and marked by 
large consignments on contract account. Even up to the last two 
weeks this was shown, Newport despatching over 80,000 tons each 
week, and Cardiff, the last day, about 28,000 tons, while the total 
for Swansea was 59,000 tons for the week. Another fact of 
significance has been the steadiness of prices ; for some time prices 
have been in the 16s. groove for best steam, and sometimes 16s. 6d. 
has been realised. Another fact has been the steadiness of house 
coal quotations. There has been no marked summer droop as in 
former years, and indications are that with the coming on of 
winter business the ruling prices at present will be retained. It 
will be noted that even now the market quotation of 17s. 6d. to 
18s, 6d. is exceptionally favourable to coalowners. 


Latest Cardiff Coal Quotations. 

Prices have been affected by the storms, which have told 
severely on the coal trade, delaying tonnage, wrecking vessels, 
some of them coal-laden, and seriously affecting work at collieries. 
At present there is marked easiness of prices ; a plethora of small 
steam coal, which can be obtained for about 8s. 3d., and a slack- 
ness in bituminous coal. Best steam coal, 16s. to 16s. 3d.; seconds, 
lds. 9d. to 15s. 6d.; ordinary large steam, 14s. to 14s. 6d.; drys, 
best, 15s. to 15s. 6d.; ordinary, 13s. to 13s. 6d.; best Mon- 
mouthshire black vein, 14s. to lds. 3d.; Western Valleys, 
13s, 6d. to 13s. 9d.; Eastern Valleys, best, 12s. 6d. to 12s. 9d.; 
other kinds, lls. 6d. to 11s. 9d.; best house coal, 17s. 6d. to 
18s. 6d.; other sorts 14s. 6d. to 16s. 6d. No. 3 Rhondda, large 
coal, 18s. to 18s. 6d.; through, 14s. to 14s. 6d.; smalls, 10s. to 11s.; 
No. 2 Rhondda, 10s. 9d. to lls, 3d.; through, 9s. 6d. to 10s.; 
smalls, 8s. 6d. to 9s. 6d.; best washed nuts, 13s. to 15s.; seconds, 
lls. 6a. to 12s. 6d.; best washed peas, lls. 6d. to 12s.; seconds, 
lls. to 11s. 6d.; best smal! steam coal, 8s. 3d. to 8s. 6d.; seconds, 
7s. 3d. to 7s, 9d.; other small, including drys, 6s. 3d. to 7s. 
Patent fuel, 15s. to 16s., less 24. Coke: Furnace, 16s. to 17s.; 
foundry, ordinary, 17s. to 19s.; special, 24s, to 25s. Pitwood : 
This continues to droop, and can now be had, Cardiff or Newport, 
at 18s. 3d. to 18s. 9d. ex-ship. 


Anthracite. 

The violent storms have affected the Swansea market, 
but Swansea Valley big vein is both scarce and high. Rubble is a 
drug, and seriously incommodes owners by keeping trucks laden, 
and telling badly on colliery working. Chief kinds of machine 
coals continue in demand, and quotations are firm. Best hand- 
picked malting, 24s. to 25s. ; second, 22s. to 23s. net; big vein, 
20s. 6d. to 21s. 6d., less 24; red vein, 12s. 6d. to 13s., less 2}. 
Machine-made coals: Cobbles, 22s. 6d. to 23s. net ; French nuts, 
24s, to 25s. net; German nuts, 24s. 6d. to 25s. net ; beans, 21s, 6d. 
to 23s, net; screened beans, 14s, 6d. to 15s. 6d. net ; peas, 9s. 6d. 
to 10s. 6d.; rubbly culm, 4s. 9d. to 5s., less 24; ordinary duff, 
3s. to 3s. 6d. Other coals :—Best large steam, 16s. 9d. to 17s. 3d.; 
seconds, lis. 3d. to 15s. 9d.; ordinary large, 13s. 6d. to 15s.; 
through bunker, 10s. to 10s. 6d.; small, according to quality, 8s. 
to 8s. 6d.; No. 3 Rhondda, 18s. Sd. to 18s. 9d.; small, 9s. 6d. to 
lls., all less 24. Patent fuel, 13s. 6d. to 14s., less 24. 


South Nigerian Order for Wales. 

Amongst the large orders which are in hand at Cardiff 
there is one for South Nigeria for 17,000 tons of best Admiralty 
steam coal. It is to be delivered next year. This, though com- 
paratively small, is acceptable from that quarter; but only on 
Monday over 52,000 tons were despatched from Cardiff, and of 
this total two vessels were laden with over 5000 tons, four over 
4000 tons, and two over 3000 tons. It must be noted that the 
usual heavy contracts are not being placed so freely as in 1907. 
This is one of the subjects discussed on the Cardiff Exchange. 


Iron and Steel. 

Slackness of the ironworks in Wales is generally made the 
opportunity for dumping in material from America and Germany. 
Last week 2000 tons of steel billets came from New York to New- 
port, consigned to Mordey, Joneg and Co. Swansea imported 287 
tons of bars from Sweden, and nearly 2000 tons of steel came to New- 
port from Rotterdam. Some heavy rails were exported from the 
principal Bessemer works lately, one of the chief consignments 
being 2280 tons steel rails for Kurachee. Iron ore has come in a 
litt'e more freely, Blaenavon Iron Company importing 3030 tons 
from Bilbao. Quotations at the Metal Exchange, Swansea, this 
week, were as follows: —Pig iron: West Coast hematite, 60s. to 
60s. 6d., c.i.f.; East Coast hematite, 59s. 6d. to 60s.; Welsh hema- 
tite, delivered, 59s. to 59s. 6d. Siemens steel bars, £4 6s. 8d. to 
£4 7s. 6d.; Bessemer steel bars, £4 6s. 6d. to £4 7s. 6d. No 
quotations are given for heavy rails, Jron ore: Best Rubio, Car- 
diff, 14s..to 14s. 3d.; Newport, best, 14s, to 14s, 6d.; seconds, 

3s. 6d. to 14s, Owing to the disruption of communications— 
telephone, telegraph, and others—by the storms, several quota- 
tions are lacking this week. 


Tin-plate. 

The tin-plate shipments have not been large of late. 

Last week only 48,749 boxes were despatched from Swansea, 
though over 71,000 boxes came from the works. Stocks now are 
161,217 boxes, and this promises to be considerably increased, 
unless tonnage comes in more freely, as all the mills are in 
active operation. Tin-plate developments at Llanelly are promised 
by the enterprise of the directors of the Old Castle tin-plate 
works. It is their intention to erect six new mills at an early date. 
It is evident that the make of tin-plate will take a still higher 
position amongst the industries of Wales, Glamorgan, and Glou- 
cestershire, at which last-named place Lydbrook continues to 
figure. Quotations given at Swansea mid-week were as follows :— 
Ordinary tin-plates, I.C., 20 by 14, 112 sheets, 108 Ib.; Bessemer 
primes, 12s. 44d.; wasters, 11s. 9d.; Siemens primes, 12s. 44d. to 
12s, 6d.; wasters, 11s. 9d.; ternes, 28 by 20, if sheets ; Siemens 
rimes, 22s. 6d.; C.A. rooting sheets, £8 5s, to £8 10s. per ton; 
ig sheets for galvanising, £8 5s. to £8 10s.; finished black plates, 
£9 10s. to £9 12s, 6d.; galvanised sheets, 24 g., £12 10s. per ton, 





Swansea Valley. 

The usual briskness has prevailed in the steel trade of the 
Valley. In bars, foreign importation has supplemented local 
make, which continues satisfactory. At the Mannesmann tube 
works and at Clydach demand is maintained, and supplies have 
been continued vigorously, All the spelter factories are doin, 
well, and the copper works are in full operation. At the aci 
works trade is not uniform, sluggishness continuing at the oxalic. 
In sulphuric acid for tin-plate works the demand is strong. 


Water Supply for Monmouthshire. 
On account of the failure to get a Bill through Parliament, 
it is proposed to establish a water board for Sirhowy and the 
Western Valley. A conference is arranged. 


Coastwise Trade at Newport. 

Over 12,000 tons were despatched coastwise by Newport 
last week, and this may be expected to increase. Considerable 
quantities of steel are being sent to Lydney and iron and steel to 
Bristol, the latter tiguring in the galvanising industry, which is 
carried on satisfactoriiy. 


The Water Question at Cardiff. 

Authorities have still under discussion the necessity of 
forming No. 3 Reservoir in the Cwmtaff valley, or of obtaining 
supplies from the Severn Tunnel. With regard to the Cwmtaff 
addition, apart from money considerations and rates, there can be 
little doubt which of the two is the better. As regards quality, 
this is proved by the excellence of the water from No. 1 and No. 2. 
The quantity to be obtained from the tunnel is stated to be very 
large. A careful analysis of the water is to be obtained ; personal 
investigation has been made; and at a special meeting to be 
called the whole subject will be discussed and decided. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Rhenish-Westphalian Iron Trade. 

SoME branches of the iron and steel industry are stated 
to have shown a little more life recently. The principal trades, 
however, are quiet, and the market for pig iron is absolutely life- 
less. In semi-finished steel a fairly extensive export trade has 
been done during the week. Heavy plates have, perhaps, been 
less depressed than before ; especially the common qualities are in 
better request. 


Sales of the Steel Convention in July. 

Deliveries in semi-finished steel in July are officially stated 
to have been 114,335 t., as against 98,056 t. in June, and compared 
with 121,574 t. in July of last year. In railway material deliveries 
were 147,420 t., as against 165,196 t. in June, and 187,151 t. in 
July, 1907. Sectional iron, 126,954 t., compared with 115,109 t. 
in June, and 179,776 t. in July last year. Deliveries in railway 
material show a decrease of 17,776 t., while deliveries in semi- 
finished steel, as well as those in sectional iron, were 11,854 t. 
higher than in last month. 


The Silesian Iron Market. 

Ironmasters are doing a healthy business in many instances, 
and the rise in the prices for iron recently agreed to at a conference 
of the Silesian ironworks and of the Laurahiitte have now been 
officially announced. Bars and hoops have been raised M. 2.50 p.t. ; 
store prices for Upper Si'esian iron have been advanced M. 5 to 
M. 12 p.t., according to freights, 


German Foreign Trade in July. 

Import in iron during July was 423,615 q. only, 
while export in iron during the same month was about ejual 
to that of July last year, ¢.¢., 3.05 million q., against 3.01 million q. 
Export in coal was 145.34 q., against 140.97 q. last year. In nearly 
all other articles a decrease in import, as well as in export, was 
noticeable against July last year. 


Coal. 

Good accounts continue to come in of the German coal 
market, both in Silesia and in Rheinland-Westphalia. Exports to 
France have been pretty large. At Rouen, Havre, and Marseilles 
stores of coal, coke, and briquettes are kept by the Rhenish- 
Westphalian Coal Syndicate, which is said to do a good trade 
there. The syndicate has been selling freely both to Belgium and 
Holland. Business at the Rhenish coal shipping ports may be 
termed brisk. Supplies in July were 1,153,116 t., against 
927,835 t. in the month before, and against 925,864 t. in July, 
1907. Sales in coal were 1,153,190 t., as against 946,959 t., or 
931,968 t. in July, 1907. Of the above-mentioned quantity 
778,833 t., as against 716,147 t. last year, went to South Cer- 
many, ¢.¢., to Coblenz, and further up the Rhine. Exports to 
Holland have considerably improved ; in July of present year 
they were 218,743 t., compared with 85,867 t. in July last year. 
To Belgium also exports in coal increased from 92,205t. in July 
ast year, on 218,743 t. in July last. 


Weakening Tone in Austria-Hungary. 

Last week brought reductions in the prices for several sorts 
of iron. Bars, for instance, were reduced one crown, and heavy 
plates 50 heller per 100 kilos. Orders already booked, and to 
those under negotiation, the reductions before mentioned do not 
apply. It is expected that the Hungarian Ironworks will 
likewise reduce their quotations before long. Dealers are doing 
less business generally than during July. The terms of delivery 
stipulated for by the Austrian works are eight to nine weeks now, 
while Hungarian ironmasters ask more. Regarding the Austro- 
Hungarian coal market, pretty good accounts are given. Engine 
fuel is in rising request, and the pits are strongly occupied. A 
meeting of the Vienna coal dealers is to take place soon, when the 
winter prices for fuel will be fixed ; the rise is not expected to 
exceed 6 heller per 100 kilos, 


Iron and Steel in Belgium. 

There are no symptoms of an improvement, however 
slight, in the Belgian iron industry. Orders have dwindled down 
to a mere nothi at many works, A:l establishments have 
gradually reduced the wages and the number of their workmen, 
and further limitations are contemplated in the pig iron and semi- 
finished steel industry. For the present last month’s quotations of 
63f. p.t. for torge pig, 67f. to 68f. for basic, and 68f. for foundry 
pig are quoted. In the Charleroi district the output in pig iron 
has been reduced 40 per cent. A very quiet sort of trade is 
being carried on in semi-finished steel. German and French sup- 
plies come in rather freely at exceedingly low prices. There is 
talk of a further reduction of 2.50f. p.t. for the fourth quarter. 
All branches of the finished iron market are in an unsatisfactory 
condition, and the tendency is downward generally. Iron bars, 
No. 2, for export stand on 117.50f. to 118f. p t.; No. 3, 118f. to 
120f. p.t. Steel bars realise only 132.50f. p.t. free Belgian 
station, which is about 43f. p.t. less than in the beginning of 
August last year. Girders are lifeless at 157.50f. p.t.; for foreign 
delivery 129.10f. p.t. is officially quoted. In plates last month’s 
export quotations could be well maintained. Iron plates, No. 2, 
are sold at 135f.; No. 3 at 157.50f. p.t.; steel plates realise 135f. 
p.t.; and best sorts 142.50f. p t. f.o.b. Antwerp. The downward 
movement in the Belgian coal trade becomes more marked from 
week to weeix. Stocks increase alarmingly ; they amount to about 
one million tons already, and, to make matters worse, foreign 
competition is increasing. 





AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 28th. 

THE commotion beneath the surface of the steel industry would 
lead many to believe that something interesting is soon to 
happen, but the representatives of the larger interests say it is 
nothing else than the necessary preparations for changing condi- 
tions soon expected. Mills are being put in best possible repair. 
Some extensions are being made. The steel makers are relying 
upon a great railroad demand, which is expected to show itself 
during the last quarter, of the year, for steel rails for 1909 use, 
Besides, there is a better demand for frogs, switches, and minor 
supplies. Within a week a few thousand tons of material have 
been contracted for bridge building, which is encouraging after 
months of practical idleness so far as railroad demand is con- 
cerned. As has been heretofore said, if the work held back were 
sent to the mills, there would be general activity. The railroad 
companies have studiously economised, even to the postponement 
of car repairs. Locomotive repair has been kept up, as engines 
could not so well stand idle needing repairs, ‘Trackage has not 
been kept in the best possible condition on many lines. While 
money 1s available for railroad expansion, few lines are taking 
advantage of the condition. In a general way, iron and steel 
capacity at present is employed to about 60 per cent., though some 
branches are doing better. The crop tonnage will soon engage 
attention. Capital sufficient to handle the crops is all ready, 
Upon the election of the Republican Presidential candidate, a special 
session of Congress will be called to consider tariff revision. Com- 
mittees are already at work, but it was not intended to enter upon 
serious work when it was appointed. Much consideration is being 
given to the projected work in all directions for the coming year. 
Should there be a further holding back on account of tariff uncer- 
tainties it will prolong the depression into next year. No square 
fight will be made by the highly protected interests, but a strong 
presentation of their side of the case will be relied upon. The 
momentum of sentiment for tariff reform has been steadily grow- 
ing for years, and it cannot be longer ignored. The sentiment of 
the country at large is for Protection for its own sake, protection 
for revenue being confined to the leaders of the party seeking to 
return to the control of the Government. 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. GEORGE Cross has left the employment of Messrs. A. Haacke 
and Co., Limited, Homerton, and is now representing Messrs. 
Conrad Lauer and Co., boiler and steam pipe coverers, 65, Euston- 
road, London, N.W 

Mr. LAwrorD H. Fry, the technical representative in Europe 
of the Baldwin Locomotive Works, of Philadelphia, Pa., 
has left 110, Cannon-street, E.C., and is opening an office in Paris 
at 56, Boulevard Haussmann. 

WE are asked to state that Mr. Francis F. Hill, M.I.N.A., of 
35, Bucklersbury, London, formerly on the staff of the late Sir 
Edward Reed, has been appointed representative for Loudon and 
Southern district, and on the Clyde for Messrs, T. A. Savery and 
Co., Newcomen Works, Birmingham, manufacturers of quick 
revolution steam launch machinery and quick steaming water tube 
boilers for fast steam launches. 

WE are informed that Messrs. Conrad Lauer and Co. have 
started business as boiler and steam pipe coverers, at 65, Euston- 
road, London, N.W. Mr. Conrad Lauer has been associated with 
Messrs. A. Haacke and Co., of Homerton, for the last 25 years, 
which business has now been converted into a limited company, 
but Mr. Lauer has now no connection with the new concern, 
having severed his connection with it. 

WE are informed that Messrs. Gebauer have opened a branch in 
London, and have appointed as their managing agents Messrs. H. F. 
Crohn and Co., engineers. The offices of ‘‘ Gebauer Works” are 
at Eldon-street House, Eldon-street, E.C. Messrs. (Gebauer 
manufacture high and low-pressure centrifugal pumps, mining 
machinery, hauling and hoisting engines, lifts and cages, india- 
rubber making and textile machinery, &c. 








LAUNCHES AND TRIAL TRIPS. 


Str WALTER Scort, steel screw steamer; built by the Blyth 
Shipbuilding and Dry Dock Company ; to the order of the Scott 
Steamship Company, Limited ; dimensions, 255ft. by 36ft. Qin. 
beam ; engines, Lo pe et 19in., 3lin., 5lin. by 36in. 
stroke, pressure 1801b.; constructed by the North-Eastern Marine 
Engineering Company ; trial trip, August 7th. 

Nor Burn, steel screw steamer; built by Craig, Taylor and 
Co., Limited ; to the order of Mr. W. H. Loveridge, of West 
Hartlepool ; dimensions, 292ft. by 43ft. 9in. by 27ft. 7in.; engines, 
triple-expansion, 22in., 35in., 39in., pressure 1601b.; constructed 
by the Central Marine Engine Works ; launch, August 12th. 

BEULAH, steel screw steamer ; built by the Clyde Shipbuilding 
and Engineering Company, Limited ; to the order of the Wallarah 
Coal Company, of Sydney; dimensions, 210ft. by 30ft. din. by 
15ft, 6in.; engines constructed by the builders ; launch, recently. 

LEOPOLDVILLE, twin-screw steamer; built by Harland and 
Wolff, Limited ; to the order of the Compagnie Belge Maritime 
du Congo ; dimensions, 400ft. by 53ft. beam ; engines, quadruple- 
expansiun ; constructed by the builders ; launch, August 13th. 

BrIkA, steel screw steamer; built by R. Craggs and Sons, 
Limited ; to the order of the English and American Shipping 
Company, Limited ; engines, triple-expansion, 254in., 39in., 66in. 
by 45in. stroke, pressure !801b.; constructed by the North- 
Eastern Marine Engineering Company ; trial trip, August 15th. 

GALILEO, steel screw steamer; built by the Northumberland 
Shipbuilding Company ; to the order of Thomas, Wilson, Sons 
and Co., Limited, of Hull; dimensions, 422ft. in length; to 
carry 8700 tons; engines, quadruple-expansion ; constructed by 
Palmers’ Shipbuilding and Iron Company, Limited ; trial trip, 
August 26th. 

PAPAGAIO and PERIQUITO, steel towing lighters ; built by Edward 
Finch and Co., Limited ; to the order of the Amazon Steam Navi- 
gation Company, Limited ; dimensions, 84ft. by 17ft. by 6ft.; con- 
structed by the builders ; the hatchways are fitted with galvanised 
arched plate covers running on rollers, which form a waterproof 
covering for the perishable cargo ; the lighters have been rigged 
for sailing, and their outfit and finish are equal to those for large 
sea-going vessels ; launch, August 29th. 

Mercédés II.,° twin-screw steam yacht; built by Simpson, 
Strickland and Co., Limited; to the order of Mons. E. Jellinek 
Mercédés ; dimensions, 136ft. by 15ft. by 9ft.; engines, triple- 
expansion ; constructed by the builders ; launch, August 29th. 

SHAKESPEARE, steam fleeter ; built by Earle’s Shipbuilding and 
Engineering Company, Limited ; to the order of Messrs. Hellyeres 
Steam Fishing Company, of Hull ; launch, August 31st. 








ConTracts.—Messrs. Applebys Limited have lately received an 
order from the Buenos Ayres Great Southern Railway Company 
for two ‘“‘ Temperley ” patent electric travelling and slewing brid ze 
transporters, fitted with high-speed grab machinery, for erection 
at the freight terminus at Buenos Ayres; and also an order from 
the Glasgow Corporation for a ‘‘Temperley” patent travelling 
tower transporter, fitted with high-speed grab machinery, for the 
Port Dundas electricity station. The value of these contracts 
stated to exceed £15,000, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics, : 3 : 
“When the abridgment is not illustrated the Specification is without 
drawings. : i 
opies Specifications may be obtained at the Patent-office Sale Branch, 
25" A he con gre7 ys, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance of 
te specification. 
ye may on any of the grounds mentioned in the Acts, within two 
Pm of the date given at the end of the abridgment, give notice at the 
Patent-office of opposition to the grant of a Patent, 








TURBINE MACHINERY. 


27,219. December 9th, 1907.—IMPROVEMENTS IN INTERNAL Com- 
BUSTION GAS ENGINES, by George KEndon Dod, care of C. 8. 
MceGliée, solicitor, of Bazaar-street, Maryborough, (Queensland. 

The object of this invention is to reduce intermittent action 
and secure an even running engine. In carrying out this inven- 
tion there is a single combustion ¢hamber provided at one end 
with an admission valve for compressed air and oil vapour and one 
for the oil or oleaginous vapour, while at the other end the 
chamber is restricted and a passage leads to one or more nozzles in 
close proximity to the turbine wheel. Opening out of the restricted 
vortion of the combustion chamber is a secondary chamber closed 
es a valve controlled by an adjustable spring. This secondary 
chamber leads also to one or more nozzles which are restricted 
more than the others. The general construction of the arrange- 
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ment will be gathered from the engravings. At the first start the 
compressed air receiver E has to be charged either by hand or 
otherwise ; then on opening the oil and air regulators R and S 
together the pressure accumulates, opens the valve F and allows 
an explosive mixture to fill the combustionchamber H. When the 
ignition plug K is reached the charge is fired, causing a consider- 
able rise of pressure in the chamber, some of which escapes 
through the primary passage L and nozzles L! and L?, while some 
opens the valve M and allows a portion of the pressure to go into 
the secondary chamber, whence ed. 5 -gpad escapes through the 
restricted secondary nozzles M* and M+, causing the turbine wheel 
to revolve and compress more air, which, in turn, as the pressure 
falls in the combustion chamber H, causes the valve F to reopen 
and admit a further charge which sweeps out of the combustion 
chamber the spent gases, until the ignition tube is again reached 
and a further explosion occurs ; then again part of the gases go 
along the primary passage L and part past the valve M, re-heating 
the gases still left in the secondary chamber and adding to the 
pressure there.—A ugust 12¢h, 1908. 


discs and connected to the turbine shaft, and thereby rotating 
therewith. The dises A and B are provided with interleaved 
annular side projections C, between which the driving medium 
leaks out. In such a device, however, the difficulty arises that 
the outer space between the stationary or the rotating parts of the 
gland and communicating with the engine-room cannot be made so 
tight as to prevent a portion of the driving medium leaking through 
the gland and penetrating into the engine-room. This difficulty is 
avoided by placing between said outer parts, in one or more con- 
centric chambers, vanes D and E, which act as a fan, and are 
arranged in enlarged annular parts of the baffling device. Such a 
fan device may, as shown on the upper part of the shaft, be of 
radial or, as shown below the shaft, of axtal type. The principal 
feature of this fan device in its different modifications consists in 
the fact that the stationary and rotating vane rings are so propor- 
tioned and arranged in such a manner that they generate a super- 
pressure in the direction from the interspace betwe:n the outer 
stationary and rotating parts to the outlet for that driving medium 
leaking through the inner baffling devices, in consequence of which 
air is sucked in through the outer interspaces in the baffling de ice 
and passes off, by way of outlet F, together with the driving 
medium leaking through the tightening device, which communi- 
cates with the outlet F, the driving medium being in this way 
— from penetrating into the engine-room.— A gust 12th, 
908, 


STEAM ENGINES AND BOILERS. 


8181. April 13th, 1908.—IMPROVEMENTS IN AND RELATING TO 
CHAIN GRATE STOKERS, by Max Brzesina, of 22, Im Klapper- 
hof Ciln a Rhein, Germany. 

This patent relates to a device for removing the consumed fuel 
of chain grate stokers, while effecting as complete an air seal 

as possible at the fire bridge end. The apparatus consists of a 

scraper bar lying on the surface of the grate, which bar is pivoted 

near its edge at the point and rests with its rounded off surface on 
| the upper end of the arm of a double-armed lever. The lower 
lever of the arm carries a curved plate ), which surrounds a part 
of the circumference of a drum. The plate } is pressed against 
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Scraper Bar 


the drum by a weight on the lever. Opposite the plate 4 a curved 
late c rests against the circumference of the drum, this plate 
ing mounted and pivotally connected with a slide working in 
aguide. The lever z is pivoted and connected to the pivot of the 
armc. The drum is divided into a number of chambers by radial 
walls, The curved plate c is pressed against the circumference of 
the drum by the weight g. The scraper rests with its weight 
against the cylinder segment and effects the upper air seal. The 
remains of the fuel are checked by the scraper bar at the end of 
the grate, and passing over the bar slide down the double-armed 
lever into the drum and from here into the ashpit. Any pieces 
of slag projecting beyond the circumference of the drum — 
aside the plates / and c, which are pivoted and hence yielding. 
The drum is moved by the driving gear of the grate and ata 
speed corresponding to that of the latter.—A ugust 12th, 1908. 





6958. March 28th, 1908.—IMPROVEMENTS. IN AND RELATING TO 
GLANDS FOR ELastic FLUID TURBINES, COMPRESSORS, AND 
THE LIKE, Birger Ljungstriim, of Grefmagnigatan 18, Stock- 
holm. . 

The present invention has foritsobject toobviate the use of a water 
seal with turbine glands, as well as to avoid the use of both water- 
cooling and oiling of the shaft tightening device. For this purpose 
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thegland consists essentially of concentric baffling devicesarranged in 
sufficient numbers around the shaft, in which devices the stationary 
and the rotary parts do not come into contact with each other, and 
therefore require neither oiling nor cooling. In the constructional 
form illustrated, A designates stationary annular discs connected 
to the turbine casing and B discs alternating with the former 








DYNAMOS. 
8415. April 15th, 1908.—IMPROVEMENTS IN AND RELATING TO 
Dynamo ELEcTRIC MACHINES, Jacob Emil Noeggerath, of 


Schenectady, New York. 

This invention relates to armatures for unipolar machines, and 
its object is to provide a novel arrangement of the armature con- 
ductors such that the two sets of collector rings at the opposite 
ends of the armature may be separated without disconnecting the 
armature conductors from the collector rings. The invention con- 
sists in forming the armature conductors in separable parts so 
that the two sets of collector rings may be drawn apart with- 
out disturbing the connections between the conductors and col- 
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lector rings. Aside from the joint in the conductor itself, the 
conductor may be made continuous from one collector ring to 
the other, thereby greatly facilitating its proper insulation. In 
the engraving, A represent the armature core, which is divided 
at its centre into separable parts which may be moved away 
from each other along the shaft, but this particular construc- 
tion of core forms no part of the present invention. A set of 
collector rings B is carried at each end of the armature, and the 
two sets are movable away from each other either by moving 
either set on the core or by separating the two parts of which 
the armature is composed. C represents an armature conductor 
which is secured at each end to a collector ring. The conductor 
is divided at a point between the two sets of rings into separable 
parts, the inner end of one part being arranged to enter the 
inner end of the other. With this construction of the armature 
conductors, it will be seen that the halves of the armature core 
may be pulled apart or either set of collector rings removed 


rings. It has been found that the conductor construction shown 
in the engraving gives a sufficiently good electrical connection 
between the two parts of the conductor, because of the contact 
pressure between them, produced by centrifugal force. There- 
fore no special means for binding the meeting ends of the con- 
ductor parts together is necessary. The joint may accordingly be 
made inside the armature core as shown, and since the conductor 
is of uniform diameter through the core a continuous sleeve >° 
insulation D may be employed as shown, most effectively insu 
lating the conductor.—A ugust 12th, 1908. 


22,457. October 11th, 1907.—AN ImpRovED MEANS OF ELEcTRIC- 
ALLY CONNECTING DYNAMO-ELECTRIC MACHINES WITH THE 
SuppLy oR DistripuTinc Circuits, Edward Maggregor 
Duncan, of 27, Old Queen-street, Westminster. 

In connecting the terminals of dynamo-electric machines which 
are slidably mounted on their bed-plate or rails for adjustment 
purposes with their supply or distributing leads it is the practice 
to make the connection by means of insulated conductors coiled 
to give the necessary extensibility which are exposed to injury 
from accidental damage, dirt, water, steam, and other possible 
causes of failure. It is the object of the present invention to 
obviate possible breakdown or damage to the leads from such 
causes and to protect from possible electric shock and injury 
therefrom, and this is effected by means of a kind of junction box 
which completely encloses the connecting conductors throughout 
their exposed length without interfering in any way with the 
adjustability of the machine with which they are connected. The 
enclosing box or casing preferably consists of a metal casting with 
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a removable cover-plate or plates A and slotted flanged base B, 
by which it is adjustably secured by bolts or studs to the top or 
side of the dynamo-electric machine E. Thesupply or distributing 
leads or branches therefrom are introduced into the junction box 
through a tubular entrance, which is preferably internally screw- 
threaded for the reception of the protecting pipe or conduit 
containing the supply leads, or of a closing plug which is screwed 
into the hole F, and which is provided with holes through which 
the supply or distributing leads are threaded. The insulated 
dynamo terminal boards are screwed in some suitable way to the 
top or other part of the dynamo, and the bar K carrying the ter- 
minais for the distributing leads is at a suitable height within the 
casing and either fixed to or made integral therewith. The 
insulated terminals on the two boards are connected by flexible 
conductors which may either be insulated or otherwise, and may 
conveniently consist of flat woven wire bands bent zig-zag fashion 
so as to allow of the desired relative slidable movement between 
the casing and the dynamo machine.—August 12th, 1908. 


CIRCUIT BREAKERS. 


21,904. October 4th, 1907.—IMPROVEMENTS IN AUTOMATIC ELEC- 
TRIC CrrcUIT BREAKERS, August Eckstein, 5, Chapel-walks, 
Cross-street, Manchester; Arthur Cecil Heap, Waverley 
Mills, St. Simon-street, Salford ; and David Barclay Mellis, 
Waverley Mills, St. Simon-street, Salford. 

This invention relates to automatic electric circuit breakers for 

‘direct current which are required to open when the current 

reverses its direction. Referring to the engraving, which repre- 
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sents one form of the invention, A is the coil through which a 
fairly constant unidirectional current is kept flowing. B is the coil 
which carries the current which may reverse. C is an iron core 
common to both coils. Dis an armature capable of being held 





without disconnecting the armature conductors from the collector 





up by the action of A alone against the force of the springs E_ 
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G is the return iron magnetic circuit. H is a portion of G which 
nearly completes the magnetic circuits of both A and B in con- 
junction with the common core C, there being a gap J of air or 
other non-magnetic material. If A is excited and D is placed in 

ition the magnetic flux due to A will be strong and will flow 

way of the full length of C, G, and D, and will hold D in 
place. If now a current is passed through B in the normal direc- 
tion the magnetic field will be ine and D will be held all 
the firmer. If, however, the current in B reverses A will be 
unable to send its lines of magnetic induction through the coil 
B, but will have to send them across the gap J and so through 
H, G, and D, and since the reluctance of this path is greater 
owing to J the field will not be strong enough to hold up D, 
which will fly off under the action of the _— E and cause the 
circuit breaker to operate. Although the hereinbefore described 
arrangement of coils and magnetic circuit can be relied upon to 
cause the circuit breaker to which they are applied to operate on a 
reverse current of the magnitudes usual in practice, it is con- 
ceivable that an unusually heavy reverse current rapidly applied 
might cause D to hold up and not fly off. To guard against this 
D is made as light as possible and E as strong as possible, so that 
D will take very little time in flying off, and further it may delay 
the rate at which the magnetism of C reverses by enclosing it in a 
ring, tube or tubes K of some op Speman - material such as 
copper. The currents induced in K by any change in the mag- 
netisation of C will prevent the magnetisation from changing 
rapidly and give time for D to fly off before the field becomes 
strong enough in the reverse direction to hold it up. There are 
two other illustrations.—A ugust 12¢h, 1908, 


WATER PURIFICATION. 


6817. March 27th, 1908.—IMPROVEMENTS IN AND RELATING TO 
APPARATUS FOR SUPPLYING ANTI-CRUSTATION SUBSTANCES TO 
WatER, hy George John Dehn, of No. 1195, West Irving Park, 
Boulevard, Chicago. 

This invention relates to an apparatus for treating water to 
neutralise it or prevent incrustation to boiler tubes, in which a 
compound or chemical is placed in a receptacle connected to the 
feed-water system so as [to cause the compound to be gradually 
dissolved and to’treat the water before it passes to the point of 
consumption. The present invention comprises an improvement 
in an apparatus of this class which consists in the arrangement of 
the cage containing the compound in a receptacle carried off a 
pipe section not forming a part of such pipe section. The com- 
pound is placed in the receptacle A. The arrangement of the 
pipes is such as to form a controllable by-pass whereby water in 
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a regulated quantity may be diverted from the supplying main to 
pass through the compound in A. A cage adapted to hold a com- 
pound in suspension in the receptacle is constructed so that it 
will be removably held in the receptacle, and comprises top and 
bottom rings and a cylindrical body of perforated sheet metal 
having its upper end secured in a top ring and its lower end in a 
bottom ring. Spacing ribs on the outer face of the top ring 
and similar ribs on the bottom ring centralise the cage in the 
cylindrical receptacle so as to form a chamber around the cage, 
through which the water may flow, and ribs on the bottom ring are 
extended below its bottom to form a chamber between the bottom 
ring and the bottom of the receptacle through which the water 
may flow. Deposits resulting from the treatment of the water 
are collected in this chamber and may be removed through the 
drain cock. The bottom of the ring is closed and the cage is 
adapted to hold a chemical compound, preferably in the form of 
a cake or brick, which will be dissolved and distributed with the 
water supplied as feed-water, the sediment or foreign matter 
settling in the bottom of the cage.—A ugust 12th, 1908. 


RAILWAYS. 


14,094. July 2nd, 1908.—IMPROVEMENTS IN METAL KEYS OR 
WEDGES FOR USE IN SECURING RaILs TO RAILWAY SLEEPERS, 
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Harry Carden Jones, of 38, Inverness-terrace, Bayswater, 
London 
This invention relates to metal keys or wedges for use in 





securing flat-bottomed or flat-footed rails to metal railway 
sleepers. In practice, in securing such rails to metal railway 
sleepers it is usual to employ a tapered metal key or wedge, the 
thin end of which is split by means of a saw cut and which is 
driven into position in the jaw of the sleeper, the outer split 
portion of the thin end thereof being then bent or hammered 
downwards under the foot of the rail. It has been found that 
in the bending operation the split portions of large numbers of the 
keys are broken, owing to the weakening of the metal produced 
by the saw-cutting, and the object of this invention is to produce 
a key in which this defect is ohviated. According to this inven- 
tion a tapered key blank is rolled or forged from a bar in the usual 
manner, but instead of splitting the end thereof a portion of the 
same is sheared away forming a projecting finger, the shoulder 
and the rough edges so formed being well rounded off by grinding 
or filing. When in use the key is inserted against the 
sleeper jaw in the usual manner, the projecting finger then 
being bent down under the bottom of the rail. The method of 
using the improved key is illustrated in the engraving, wherein the 
key A is shown in position after it has been driven ia and the 
finger B turned under the bottom of the rail.— August 12th, 1908. 


MACHINE TOOL. 


17,739.. August 8rd, 1907.—IMPROVEMENTS IN GEAR HoBBING 
MACHINES, by Thomas Humpage, of 258, Coronation-road, 
Bristol, and Peter Anthony Thompson, of 4, Westbourne-place, 
Clifton. 


This invention relates to- improvements in gear hobbing | 


machines, The machine is provided with a change-speed gear- 
box, carried on the top of the column. This gear-box provides 
four or more changes of speed from a constant speed shaft. The 
speed of the countershaft will vary. The saddle, which carries the 
hob, slides vertically, and it is raised or lowered by means of a ver- 
tical screw. The saddle, which carries the revolving work table, 
slides horizontally, and it is moved by means of a horizontal screw. 
The horizontal screw can be made to revolve, and so draw the 
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Section on Line XY. 


revolving work table inwards by means of a nut fixed beneath the 
sliding saddle. The feed gear is driven by the worm shaft which 
revolves the work table. It consists of a pair cf taper cones, one of 
which is driven from the worm shaft by means of spur gearing. 
The second cone is driven from the first cone by means of a belt, 
and a fork is provided for moving the belt along the cones. Thus 
the second cone can be run at a variable speed, while the speed of 
the first cone bears a constant relation to that of the worm shaft. 
In order to obtain a wide range of feeds, the cones are used in con- 
junction with a differential gear, which in one form of the in en- 
tion takes the shape of an epicyclic train. One member of the 
train is driven by the constant speed cone, and the oth2r is driven 
by the variable speed cone. A slow m tionis thus transmitted to 
the arm which carries the planet wheels of the train, and by alter- 
ing the speed of the variable speed cone the arm is made to revolve 
fas‘er or slower, giving the desired range of feeds. - August 12th, 


be 


MISCELLANEOUS. 


19,816. September 4th, 1907.—A New or IMPROVED APPLIANCE 
FOR DELIVERING CoAL, Coke, Ores, Bricks, LIME, SAND, 
GRAIN AND ANALOGOUS MATERIALS INTO SHIPS’ HOLps, 
WAGONS AND THE LIKE, by Robert Minto Black and Adolph 
Maw, both of ‘‘ A,” Milburn House, Dean-street, Newcastle- 
on-Tyne. 

The appliance according to this invention consists of a vertical 
metallic cylindrical casing of suitable diameter, and built up in 
sections so that the length can be varied if required ; an inner 
central cylindrical tube or bar—see A, Fig. 1—of comparatively 
small diameter, built in sections; a plate or plates forming a 
series of spirals B extending from the top to the bottom of 
the casing, the plates stretching from the inner tube to the 
outer casing, permanently attached to the inner tube and also to 
the outer casing by means of angle irons and rivets in the usual 
manner, the spirals being also made in sections for varying the 
total length ; and removable shoots attached to the outer casing 


by hinged joints D for delivering the materials, with spouts for 
extending when necessary and suspended by means of adjustable 
chains attached to the hooks Eon the outer casing, to admitof shoots 
being raised or lowered to the most suitable length for discharg- 
ing. One end of each section is expanded to form a sort of faucet 
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to receive the adjoining section. The sections are securely held 
together by means of four strong hinged bands one end of the 
band being riveted to one section, the other end folding on toa 
square stud riveted on to adjoining section and held securely in 

sition by strong split cotter. A dowel is fitted to each section 
in centre tube, having cotter draw keys.—A ugust 12th, 1908. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-ofice Official Gazette, 


894,958, Friction Driv—E MECHANISM FOR Motor Cars, (. (C. 
Keyser, Washington, D.C.—Filed December 16th, 1907. 
This is differential speed gear ; a disc with a spherical face can 


(894.958.] 






































| be traversed in an arc, while pressing on the edge of a driven 
wheel. The drawing is self-explanatory. There are eleven long 
| claims, 
895,466. INTERNAL ComBusTION ENGINE, H. A. Johnston, Toronto, 
Ontario, Canada,— Filed February Uth, 1907. 
This invention consists in the combination of a combustion cham- 
ber adapted to be maintained at a lower temperature than the 
ignition point of the fuel, a piston, a liquid fuel jet, a spreader 
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secured to the piston in the path of the fuel, and a projecting 
metal part secured to the piston and in the path of the fuel 
deflected from the spreader, of large surface area relative to its 
mass, whereby it is maintained by the heat of combustion at a 
temperature above the ignition point of the fuel. ‘There are six- 
teen claims. 
895,621. FeRp TaBLE FOR ROLLING MILLS, J. Farell, Pittsburg, 
Pa. — Filed June 27th, 1907. 

The invention consists in the combination with feed rollers of 

side plates or frames, provided with openings for the reception of 








bearings for the roller journals, alternate openings being greater 
than the diameter of the journals or portions of the roller between 
the journals, the other openings being smaller than said parts, and 
adapted to receive and support the journals of the rollers. There 
are five claims 
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TRAMWAY TRACKWORK. 


l STONE & ORE CRUSHING MACHINERY. 
HADF ELD ‘ STEEL CASTINGS 


STEEL FOUNDRY CO., LT e.. Sole Makers of HADFIELD’S Patent 


SHEFFIELD. ‘ERA’ MANGANESE STEEL 


Which is the supreme material for tramway track work, the 
wearing parts of crushing & grinding machinery, &c. &c. 


CALLOWAYS 


LIMITED, MANCHESTER. 


BOILERS. 


LONDON OFFICE: 17, PHILPOT LANE, LONDON, 


BACK VIEW of GALLOWAY BOILER. 


LONDON OFFICE : WORKS : 
Royal London House, Oakengates 
Finsbury Square, E.C. Salop. 


BLOWING ENGINES. PUMPING ENGINES. coY., LTD. 
MINING AND HEAVY MACHINERY. LARGE CASTINGS—PLAIN OR MACHINED. ; 
STEAM, HYDRAULIC, OR GAS ENGINE WORK. ROLLING MILLS, &c. &c. 


DAVEY, PAXMAN & C@., Lid. 


u¢ “PAXMAN” PATENT GAS ENGINES 


For TOWN or SUCTION GAS. 


GAS PRODUCERS. 
Works: COLCHESTFR, ENGLAND. 2. cue veron weedt%o 


ICE-MAKING AND REFRIGERATION 


OVER 7000 MACHINES SOLD. 
AMMONIA, CARBONIC ACID, COLD AIR, for use on land and on board ship. 


AWARDED—GOLD MEDAL at the Naval and Fisheries Exhibition, London, ae. 
GOLD MEDAL at the Indian and Colo: nial Exhibiti London, 


THE LINDE BRITISH REFRIGERATION Cco., LTD., 
Nos. 6641, 542 Bank 35, QUEEN VICTORIA ST., LONDON, E.C. seekaaton, LONDON. 
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THE PRAGUE JUBILEE EXHIBITION, 1908. 
No. II.* 


We have already remarked that at this Exhibition 
engineering exhibits can be encountered in many parts 
not specially allotted to such matters. For instance, in 
the departments devoted to technical schools some highly 
creditable work can be seen in the way of drawings, 
models, and actual parts of tools, the work of students, 
including some of those attending the classes established 
and maintained by the Chamber of Commerce itself. The 
exhibits, however, emanate from such schools in Prague, 
and also from similus schools at other industrial centres 
within the district under the wgis of the Pragye Chamber 
of Commerce; but it mattered not where the school, the 
work was good, the drawings clear, neat, and accurate, 
and the teaching evidently up-to-date, as most recent 
types of valves, gear, &c., were depicted in all necessary 
detail. In one part even a working engineering laboratory 
is installed, and students could be seen at work, and 
admirable work they were doing. The Bohemians believe 
strongly in education. A conspicuous feature—perhaps the 
wost conspicuous feature—met with in travelling through 
the country is, even in small places, a prominent building 
or group of buildings sheltering the school or schools. The 
engineering exhibits in this Exhibition show the bene- 
ficial results of good training in this department of 
human activity; and it will be remembered, as we 
have pointed out, that Bohemia, as well as com- 
peting successfully in the markets of the world, not only 
trains engineers to do her own engineering work, but also 
provides instructors for other countries, in which good 
engineering training is appreciated. We can recommend 
a visit to the Prague Exhibition to our professors and 
education authorities. We were told, moreover, by those 
who know, that other departments of learning were 
equally well provided for. It is probable that the schools 
will be enriched by many gifts from the Exhibition, inas- 
much as exhibitors realise that by giving their models or 
what not to any of these schools that they are giving 
them to an institution that will fully appreciate theix 
value, will preserve and keep them in the best of order, 
and all the while make use of them in a reasonable and 
useful manner. We asked some exhibitors of costly 
objects if they had sold, or to whom they proposed sell- 
ing, their exhibit, and invariably the answer was: We are 
going to present it to such a school; and the reply to a 
brief why was: Because the professors and students will 
appreciate its merits. In one building devoted to 
exhibits relating to provisions, and containing interesting 
and attractive displays in connection with the production 
of spirits, wines, sweetmeats, «c., there is a perfect 
model on one-tenth actual size of a complete sugar 
factory ; every detail is included, and everything is made 
to work down to little taps that only the most delicate 
fingers dare handle. This is a joint production of many 
makers, one supplying boilers, another engines, another 
pumps, and soon, making a most impressive whole. A 
range of seats is placed by this, so that those who come 
to see this may deliberate without the fatigue that would 
otherwise be suffered by standing the length of time 
necessary for an adequate inspection. This model covers 
an area measuring over 323ft. long by more than 18}ft. 
wide, and cost 40,000 krone, or about £1670, and is going 
to be given to a technical school. 

The pavilion of commerce, a semicircular building, 
with very quaint entrances in the newest art style, con- 
tains, amongst other things, good examples of lathes, 
carriages, sections, and merchant iron, steel castings and 
springs; a model coal-working, suction gas plant and 
engine ; and excellent motors and motor cycles, by Laurin 
and Klement, whose well-equipped works at Jungbunzlau 
—or Mlada Boleslav—we visited. 

In the mining and metallurgical pavilion, besides pots, 
pans, carts, stoves, and such like, Mr. L. G. Bondy, the 
President of the Exhibition, who also graciously acted as 
our guide, has a modest but good display of finished steel 
work, including small and large forgings, wire and wire 
products, sheets, chains, rivets and hoopiron. Near by 
is the varied display of the “ Kupferwerke Oesterreich,” 
which make plain, tinned, round, flat and shaped copper: 
wire ; copper sheets and strip of every kind, copper cable, 
trolley wires, bronze wires and bars, brass wires, bars, 
sheets and strips, aluminium wires, bars, sheets, rolled 
iron wires, hop wires, wire for boot: heels, drawn iron 
wire, Plain or coppered ; wire tacks, and as a speciality, 
telephone wire. That grand old mining centre of Pribram 
is here represented by specimens of its minerals, fluxes, 
ores and products, by a sectional model of a shaft, fitted 
with a double man-engine, and by instructive and con- 
vineing statistical charts and tables. 

“Die Eisenwerke Komarau,” otherwise the Komarov 
Ironworks have a diversified and splendid exhibit, 
including war material, kitchen utensils, iron gates, 
gratings, pulleys, gear wheels, cast pipes, along with a well 
arranged display of the materials they use and the material 
they produce. The materials used include pig from 
Carron, Clarence, Gartsherrie and Morfield. A pyramidal 
trophy made up of the materials themselves in correct 
proportions shows the relation of the charcoal, ore, and lime- 
stone employed, to the iron produced in the blast furnace. 
This old works dates back to the year 596, and had its 
blast furnaces, foundries, hammer forges, and sheet and 
bar mills on the banks of the Rothen Bach and Litava; 
it was the first to introduce into Bohemia casting in sand, 
to replace water-driven hammers by rolling mills, and to 
produce guns, stoves, and fancy castings. 

The printing industry exhibit, housed in a building 
which is quite a successful example of architectural fancy, 
includes some excellent specimens of printing machinery 
and a type-setter rivalling the Linotype, it is said. 

Besides these special pavilions, there are several 
devoted to the wares of the merchant as well as 
those of the maker. A particularly creditable exhibit in 

this direction is that of Max Hoppengiirten, who shows in 





* No. I. appeared August 28th. 


lent heavy lathes, saws, other wood-working machinery | 
and various machine tools. 

Returning to the main machinery hall, where, after | 
all, the chief engineering display is to be found, | 
the first stand to the right on entering is occupied | 
by Franz Krizik, with a fine display of electrical | 
appliances, including dynamos, motors, transformers, 
exciters, regulators, and lamps. The Pilsen lamp origi- 
nated in this establishment, and its name arose from 
the fact that, the inventor’s name being unpronounceable 
by Englishmen, a more familiar Bohemian name was 
adopted. Apparatus for measuring electricity also form 
part of the display, but there are also electro-benzin | 
plants for domestic supplies, a complete electrical | 
equipment for a tramcar with 40 horse-power motor, a | 
steam generator of 300 horse-power, with engines by 
Breitfeld, Danek and Co. and direct-current dynamo, | 
and an electric locomotive for normal gauge weighing | 
29 tons, and having four continuous current motors of | 
130 horse-power hour capacity with 750 volts each. 
Here was also shown the Krizik electrical steering gear ; 
in it are employed :—(1) A series dynamo and motor of 
usual construction; (2) a regulating and reversing 
arrangement, consisting chiefly of a rheostat graduated 
in several small stages, and an ordinary commutator so 
arranged that both are brought simultaneously into action 
by means of a single lever, whilst this rheostat is coupled 
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B. Controlling Apparatus 


Regulating Apparatus 
Fig. 1O—KRIZIK ELECTRICAL STEERINGtGEAR 


in parallel with the magnet windings of; the dynamo. | 
Hence a current of variable tension can be obtained from 
the dynamo without altering the speed of the engine, | 
and the work of the motor can be regulated. By 
short-circuiting the magnet windings of the dynamo 
the motor can be disconnected and stopped without 
breaking the circuit. The direction of the current 
in the motor armature, and incidentally of the revolution 
of the armature itself, can be changed by the com- 
mutator. Inasmuch as this can only be done when the 
magnet windings have already been short-circuited, and the 
circuit rendered currentless, no sparking takes place, even 
with very strong currents. An ordinary ammeter is 
used for indicating the direction of the rudder with which 
it is connected by means of a rheostat actuated by the 
rudder itself. A constant supply of electricity from 
accumulators or other source is also required. 

The whole set of apparatus being coupled in series, the 
current is shut off as long as the rudder remains straight. 


l 
an agreeable little building, amongst other things, excel- | 






and armature windings contained in micanite tubes, 
standard turbo-generators, as well as motor generators 
and rotary converters. This firm does considerable busi- 
ness in England. Alongside Kolben’s is the Breitfeld 
Danek Engineering Company, with whose work the mem- _ 
bers of the Iron and Steel Institute visiting Austria last. 
year had several opportunities of becoming acquainted 
at various works and mines thrown open to them. 
This characteristic manufacturing enterprise conducts its 
operations in several special departments, each reserved 
for appliances for use in different industries, which com- 
prise sugar making, distilling work, engine building— 
steam, air, water, gas—suction or otherwise—petrol, and 
alcohol driven, reciprocating, or turbine—mining, 
metallurgical works, hoisting and hydraulic works, water- 
works, ice making and cooling work, boilermaking, 
pottery work, wood work, flour milling, power transmitting, 
railway accessories, bridge and iron construction work, 
building and domestic requisites. It is, hence, not 
to be wondered at that the exhibit is extensive and 
diversified; it included a great copper tower of 
a distilling apparatus, a portable hydraulic riveting 
machine with 6}ft. jaws, and capable of dealing with 





Fig. 11—AJAX SPRING HAMMER 


rivets l}in. diameter; a Yeakley pneumatic hammer, 
an Ajax spring hammer, parts of turbines and centrifugal 
machines, a tandem superheated steam engine— small 
cylinder 14in. diameter, large cylinder 22in., stroke 21in. ; a 
carbonic acid cooling machine, a superheater, an econo- 
miser, an automatic stoker, a water-tube boiler— 2583 
square feet heating surface, 15 atmospheres pressure, 
350 deg. Cent. superheat, consisting of horizontal and verti- 
cal rows of inclined tubes set in chambers at the back and 
front, the former being connected with a settling 
cylinder, and fitted with Karasek superheater and smoke 
flues arranged to prevent the deposition of dust on the 
tubes and to keep the gases as long as possible in the 
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Fig. 12—-HEAVY GOODS LOCOMOTIVE, AUSTRIAN STATE RAILWAYS 





Meanwhile the dynamo can be kept running at full , heating chamber; filters and water purifiers; an “ Im- 
speed, so as to be immediately available for work when | perial” steam drying apparatus; Leinert’s automatic 
required. Whilst running idle it does very little work, | weighing machine for liquids, busily discharging gauged 
having simply to overcome the resistance of the air and | quantities of water; a flanging press. Altogether a 
bearings. Fig. 10 shows the general arrangement and the | miscellaneous but remarkably interesting show. The 
regulating apparatus. | Ajax hammer—Fig. 11—is a power hammer, and is set to 

To the left, opposite this stand, is the exhibit of the | work by shifting the belt from a loose pulley to the belt 
Electrizitiits Actien Gesellschaft, formerly Kolben and | pulley by means of the fork, worked by a hand lever 
Co., which, amongst a general electrical display including | or a foot-bar. At the other side of the pulley shaft 
motors, dynamos, oil and air-cooled three-phase trans-|is a fly-wheel, upon which a brake acts when a 
formers, shows also cranes and lifts, Francis turbines, | weight is brought into operation by transferring the belt 
projectors—a special feature—insulators, gas and petrol | to the loose pulley. An excentric works in the same 
motors; standard polyphase motors with slip ring rotors, | shaft, and can be adjusted from no throw to some inches, 
standard polyphare generators with direct-coupled | so as to allow of quite fine forging even with a heavy 
exciters of the revolving field type, with solid field poles | hammer. The connecting-rod is a spring ; the main bar 
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is also a’spring, as shown very clearly in the illus- 
tration. 

Not far from this is the Ruston exhibit, quite modest, 
including an excellent superheated-steam engine, fitted 
with Doerfel valve gear, which can develop 500 horse- 
power at 150 revolutions per minute and 12 atmospheres 
steam pressure ; the diameter of the high-pressure cylinder 
being 1ljin., that of the low pressure 19}in., and the 
stroke being Iltin. Alongside is a superheated steam 
compound portable engine, a Tischbein boiler (one of the 
specialities of the firm), various turbines, and their patent 
oil turbine governor. Although their show is com- 
paratively limited in character, the Prager Maschin- 
enbau A. G., formerly Ruston and Co., like the 
other big firms, make a great diversity of things. The 
great and dignified display of F. Ringhoffer is just 
alongside, and includes some very striking plant. Bright 
copper distilling deflegmators, as it were, keeping guard 
at the corner. Then, properly erected on staging at 
different levels, a set of copper mash and boiling vats, 
resplendent in their polished domes, and of capacities up 
to 345 hectolitres. A “Leinbaes” water-tube boiler, 
2800 square feet heating surface, with a controllable super- 
heater, capable of superheating up to 360 deg. Cent., and 
with “ Durr ” patent link fire-bars. A Zoelly turbine of 800 
horse-power, making 3000 revolutions per minute, directly 
coupled to 550 yolt three-phase generator. A “ Lietzen- 
mayer” crude oil engine developing 50 horse-power, at 
75 revolutions per minute, running easily with remarkable 
smoothness against a brake load. This firm is also repre- 
sented, in the rolling stock gallery by various carriages, 
showing excellent workmanship and finish. These 
include a four-axle sleeping carriage for the International 
Sleeping Car Company of Paris; a four-axle dining car 
carriage for the same company; an attractive buffet 
car, of new design, for the Argentine; a two-axle 
passenger carriage for the Karlsbad express on the 
Buschtebrader Railway; a four-axle motor carriage fon 
a local line; and a two-axle motor carriage for the Prague 
Electric Railway, Franz Krizik furnishing the electrical 
equipment of the last two. 

The rolling stock gallery also contains some representa- 
tive and good work from the workshops of the Erste 
Béhmisch-Mihrische Maschinenfabrik in Prague (the first 
Bohemo-Moravian Machinery Works in Prague’, com- 
prising a locomotive, No. 174,509, and tender, No. 
76,442, a tank locomotive and a steam motor carriage. 
The locomotive No. 174,509 has been built to the order of 
the Austrian Ministry of Railways for use on the Austrian 
State Railways for heavy goods traffic. It has eight 
coupled wheels, with a total wheel base of about 12}ft., 
but as the trailing axle has a side play of approximately ? 
of an inch each way, the total fixed wheel base is some 
thing over 8ft. The first axle is about 93ft. from the 
forward buffer plate, the trailing axle about 94ft. from 
the back plate. The centre axles are nearly 4ft. apart. 
and each less than 43ft. from its next neighbour, the 
overall length of the locomotive being slightly more than 
32ft. ‘The boiler is on the Brotan system, with a Goels- 
dorf steam receiver, through which fire-tubes pass. The 
upper drum consists of three rings, and has a small steam 
dome and two Pop-Coale safety valves; the lower, of two 
rings, along with arrangements for water tubes in the 
fire-box. _ These tubes are bent so as to form, in part, the 
sides, roof and back of the latter. The lower drum ha: 
218 tubes set in tube plates in the fire-box, the receiver 
and the smoke-box. The cab is roomy, with numerous 
fittings, and all levers and taps accessible. The engine 
has an inside frame, of l}in. side plates; the cylinders 
are outside, the valve chest inside. The tender, No 
76,442, runs on three axles, and is fitted with Goelsdort 
patent water-feed arrangement. Some particulars of this 
locomotive and tender are :— 

Diameter of cylinder 
Stroke... .. ; 
Boiler pressure 
Grate area *... ... ... 5a vee 
Heating surface water in fire-box 
” Ae én in tubes 
* re total 
” Pf ;, Steam in receiver 
Diameter of wheels with 2in. tire .3in. 
Weight of locomotive empty .. 50.7 metric tons 
in workingorder 53.4 _,, 
.. 22 miles 
15 tons 
32.5 tons 
501 cubic feet 
me on 


19.69in. 

22. 44in. 

11 atmospheres 
26.7 square feet 
5 ie 
1318 


Greatest speed per hour 
Tender weight, empty... .. 
. in working order 
capacity, water tank 
” » coal box.. 
», diameter of wheels with 2in. 
tire.. ae ae 39. 2in. 

The same firm show locomotive No. 17,862, an eivht- 
coupled tank locomotive either for passenger, mixed, or 
goods traffic, on heavily worked lines with steep gradients 
of the local lines in the kingdom of Bohemia. It is a 
two-cylinder compound locomotive. The second and 
trailing axles have lateral movement. The chief dimen- 
sions are :— 

16. 5in. 

25. 6in. 

22. 4in. 

13 atmospheres 

17.6 square feet 

172 
1.8in.- 
147. 6in. 
70.5 :quare feet 
SOURS os ws 


Diameter of cylinder, high-pressure 
” = os low a 
Stroke pene. 
Boiler pressure 
Grate area - 
Tubes, number 

diameter .. ; ; 

length between plates 
Heating surface in fire-box... 

: in tubes 


1.6in. 


1073.7 

145 7in. 

43.3in. 

30. 7ft. 

264 

67 

37.6 metric tons 
47.6 ” ” 


‘otal... 

Wendel bene ... 2. ... «.. 

», | diameter, 2in. tire ... 
Length over all 
Water tank capacity 
Coal box ” 
Weightempty ...... 

pe in working order 


They also show a steam motor carriage for use on the 


local lines. Usually the local passenger traffic is con- 
ducted in mixed trains, with heavy locomotives, but inas- 
much as the goods traffic is not sufficient to justify many 
trains, they frequently have to run with a non-paying 





load. It is for-such traffic that the steam motor carriage 
will serve. It is a joint yroduction of this company with 
Ringhoffer. | 
The locomotive part consists of a complete boiler, a 
cab, and safety compartment carried on a four-wheeled | 
under carriage; the cross compound engines work directly 
through the connecting-rod on the front axle, which is | 
coupled to the second axle. Heusinger valve gear, and 
Goelsdorf starting gear are used ; the coal-box has a capa- 
city of 800 litres. The chief particulars of the locomotives | 
are :— 
Diameter of cylinder, high-pressure 
low a 


10, 24in. 
15. 35in, 
16.93in. 
.. 7.78 square feet 
... 360.6 cs a 
73.7 » - 
15 atmospheres 
with 


Stroke 

Grate area ee 

Heating surface of boiler .. 

” ” 5, Superheater 
Boiler pressure ‘ ‘ 
Diameter of driving wheels 

2in. tires s 14.4in. 
The carriage portion contains a luggage room separated 
from the safety compartment by an asbestos partition ; 

a completely shut off and properly equipped post 

room; a second-class compartment with eight seats; 

a third smoking compartment with nine seats; a third 

non-smoking compartment’ with twenty-two seats, all 

with middle gangway ; a shut-off lavatory and a covered- 
in platform, with door into third-class compartment and 
entrance door. The whole carriage is nicely decorated, | 
and presents a smart and strikingly compact appearance ; 
it is fitted with steam-heating arrangements and acety- 

lene lighting. Brake and safety appliances are place unde r- 

neath the carriage, along with the water cistern holding 

2400 litres. A second four-wheel under carriage supports 
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the carriage portion. The chief particulars of the whole 
motor carriage are : 
Length over all... 
Wheel base 33, Sft. 
Weight empty 28.2 metric tons 
»» in working ... 32.4 ,, 
fully loaded 36.6 C,, < 
on leading axle 11.5 ,, ae 
second axle i ae “ 
third axle GO... » 
- fourth axle... .. ob ARS 
Adhesion with half-load and water in 
boiler - 1. ee ” 
This firm, again, like the other large Bohemian firms 
alluded to, makes quite a variety of things, the chief 
products, in addition to railway engines, being :— Sugar 
mills and sugar refinering plant, complete plants for 
mining and metallurgical works, equipments for water 
works, gasworks, slaughter-house, and works in general ; 
steam engines and steam turbines, steam boilers and 
superheaters, gas engines, water turbines, electrical 
cranes, lifts, pumps, &c; steam rollers, central heating 
and ventilating arrangements; cooling and ice-making 
machinery; plant for bathing establishments, laundries, 
drying rooms, steam kitchens, glass houses, &c.; and 
particularly water supply, bridge and iron construction 
work. They export to Germany, Sweden, Russia, the 
Balkan States, the East and West Indies. 

The other part of their exhibit in the Machinery Hall 
included:--A new design of steam turbine system 
Zvonicek, 1200 horse-power for 10 atmospheres steam 
pressure at 300 deg. Cent., with 3000 revolutions | 
per minute. This is directly connected to a gene- 
rator. A model of a 1000 horse-power turbine of the 
same kind; a 220 horse-power horizontal compound 
steam engine, with Zvonicek valve gear; a 1} ton electric | 
crane for the Holeschowitz harbour on the Moldau part 
of the improvement scheme; a water-tube boiler; some | 
very special centrifugal and other sugar works machinery ; | 


49. 7ft. 


| Brazil. 


| rumours about them arose. 


valves and boiler and other fittings; disinfecting 
apparatus, radiators, steam and water heating appliances, 
with regulators and sundries; ventilation fittings. 
Although space precludes our noticing various other 
exhibits at this Exhibition, we must admit that, if not so 


| varied, or on such a magnificent scale as some of the 


displays we have selected for notice, they, or a good 
many of them at any rate, are very creditable, and show 
very decidedly what even a small nation can do if it 
only goes about things in the right way, as Bohemia j 


| now doing. 








THE MINAS GERAES. 

Few, if any, foreign ships in recent years hay: 
attracted so much attention as the Dreadnoughts foi 
They are three in number, and they ar 
probably worth over one and a-half million pounds apiece 
They were ordered, all together, at atime when the great 
Powers were hesitating about what steps they shoul 
take about similar vessels, and not unnaturally many 
People found it difficult t 
understand what Brazil could want with three of th 
most powerful battleships in the world, and wondered at 
a little Power putting itself to such an expense. Thes: 
problems were found by some so difficult to understand 
that it became more or less an accepted fact that Braz! 
was acting the partof a middle man in the transaction, and 
that before the ships were finished one of the great Power 


| —perhaps England herself, though Japan and America 


were the favourites—would step in and acquire them 
Whether there is any sound reason for believing 


MINAS GERAES. 
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that the ships will ultimately join another navy 
than that of Brazil we cannot say. This much, how- 
ever, may be said, that no hint of any officer connected 
with another Power supervising the designs or inspecting 
the material has ever been given. The design has been 
left in the hands of Mr. J. R. Perrett, the head of the 
Elswick shipbuilding department, and is being earried 
out under the inspection of Brazilian officers, and there are 
no good grounds for believing that the ships are intended 
for another navy. Two of these vessels are being built 
at Elswick and the third at Barrow, and at the latter 
yard the propelling machinery for all three will be con- 
structed. The first ship of the three was launched yes- 
terday into the Tyne. She was named the Minas Geraes 
by Senhora I’. Regis de Oliviera, wife of the Brazilian 
Minister in London, and a picture of her based on the 
model which may now be seen at the Franco British 
Exhibition will be found on page 270 of this issue. Her 
launching weight was over 9000 tons. 

The Minas Geraes is 500ft. long by 83ft, broad, and on 
a normal draught of 25ft. she displaces nearly 19,500 tons. 
She is therefore smaller in all her dimensions save beam 
than the Dreadnought, and yet weighs 1600 tons more. 
She is even heavier than the St. Vincent—also launched 
yesterday—and her sisters, which are still larger in their 
dimensions than the Dreadnought. The following little 
table gives the particulars as far as they are known of 
various ships of the kind. They are taken from Jane’s 
“Fighting Ships of 1908”:— 

Length. Beam. Draught. Displacement. 
Ft Ft Ft. Tons, 

19,500 
17,990 
18,600 
19,250 
20,000 
17,710 to 19,000 
20,750 
19,000 


25 
31 
29 
274 
26 


28} 


83 

82 

82 
ie 
8h}... 
R23 
86... 
70°. 


500 
20 


Minas Geraes .. 
Dreadnought ... 
Bellerophon 

St. Vincent 
Delaware... ... 
Ersatz Sachsen 
Japanese ... 
Italian 
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Unlike our own and some foreign “ Dreadnoughts,” the 
Minas Geraes will be propelled by ordinary reciprocating 
engines, and her contract speed is 21 knots. She has 
bunker capacity for 2000 tons of coal, and she is also 
fitted for burning liquid fuel. She will have Babcock 
boilers. Her armament is exceptionally powerful; she 
carries no less than twelve 12in. and twenty-two 4.7 guns. 
The arrangement of the main guns can be made out from 
the drawing. The feature of principal interest is the 
elevated position of two of the barbettes, by which eight 
jzin. pieces are placed on the centre line of the vessel ; 
on each side, right in the middle, are two more guns in 
barbettes; thus ten guns can bear on each broadside and 
eivht can fire fore and aft. Fourteen of the 4.7 guns are 
carried on the main deck behind the citadel armour, and 
the remainder are in well protected positions at a higher 
level. A number of smaller guns will also be carried. 
The arrangement of the main armament is something 
like that of the German shipe, and resembles the Ameri- 
can design in that one pair of guns fires over another pair. 
This has never been deemed advisable in the British 
Navy, involving as it does danger from the blast, and none 
of our ships, nor Japanese nor Italian vessels, have it. 
On the Minas Geraes, to afford protection to the lower 
guns when the upper barbette is firing, special arrange 
ments have been adopted. 

[he protection of the ship is very thorough. The 
armour throughout is being made at Sir W. G. Arm- 
strong, Whitworth and Co's. Openshaw works, and is all 
of the Krupp cemented type. The belt is 9in. thick, 
tapering slightly fore and aft. The same thickness is 
carried to the height of the upper deck over the citadel, 
complete protection thus being afforded to the whole of 











rounds at a striking velocity between 1850 and 1900 foot | on the most modern lines and with a view to coping with 


seconds. The schedule below shows that the plate took 
these three rounds without developing any cracks, and it 
was therefore accepted. A fourth round at a higher velocity 
than that specified was then fired, and neither did ‘it 
succeed in cracking the plate. The illustrations show 
how magnificently the steel resisted this extremely severe 
punishment. There can be no doubt that a velocity of at 
least 2000 f.s. would be withstood by the plate. Rounds 3 
and 4 shook out the points of the projectiles left in after 
the previous rounds, and then it was found that the pene- 
tration did not exceed 3in. The pits in question can be 
seen in the engraving of the front of the plate. 

The fitting up and appointing of the Minas Geraes will, 
we need not say, include everything that is now-a-days 
deemed essential in warships, and in view of the fact that 
she will as a rule be stationed in a warm climate she is 
being provided with a very complete refrigerating plant 
to maintain her maghzines at a proper temperature, and 
an extensive system of ventilation. The sister ships are 
the Sao Paulo and the Rio de Janeiro, the first of which 
is under construction at Barrow. 


NEW REPAIR WORKS OF THE CLYDE TRUST. 


Tue new works for the repair and upkeep of the varied 
floating plant and shore mechanical appliances of the 
Clyde Trustees at Renfrew, which, as noticed in our last 
issue in the account of the Clyde Trustees’ annual inspec- 
tion on 1st inst., was visited by a large party of Trustees 
and others on that occasion, are now in a practically 
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the barbette machinery, boilers, magazines, kc. A pro- 
tective deck runs, as is usual, all fore and aft, but besides 
this the upper deck itself, over the citadel, is thickened to 
provide protection. Plates of this 9in. armour were recently 
tried at Ridsdale with very remarkable results, and we are 
glad to be able to place illustrations of the test plate before 
our readers. The plate is one selected from the upper 
belt. It was mounted in a cell and backed with 2ft. thick- 
ness of oak baulks, laid crosswise. At the back of these a 
skin plate secured the whole target together by means of 
ten bolts screwed into the armour itself. Heavy stop- 
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complete state. In some minor respects the internal 
equipment of a few of the shops has yet to be added to. 
There was nothing, however, to suggest incompleteness in 
any way when the Trustees were shown over the premises 
and grounds by Mr. George H. Baxter, the Trust’s 
mechanical engineer, and by his assistant, Mr. Daniel 
Fife, on whom, in fact, congratulations were freely 
bestowed by the visitors for the expedition with which 
the large works had been laid down and equipped, and 
the skill and ability which these responsible officials of 
the Trust had brought to bear on the works as evinced in 


Belt Armour Plate. 


9-2 Firth A.P. Shot : Charge, Cordite. 





Nature of Striking 
No. of} projectile) ,, aoe Energy. _ 
R nund| aia Charge. = Wik tone: Effect of s 
weight. sides 
| lb. 02. Ib. 02. 
l 881 8 55 4 1895 9,497 
2 | 38012 53 12 1877 9,288 
| 
; 881 12 53 12 1872 9,273 
Round 2 shaken out, 
4 380 8 58 12 1977 10,312 | Similar to Round 


crea-ed penetration. 


plates behind and frame plates in front supported the 
whole mass in tixe cell. It is usual to fire at plates with 
a gun of a calibre the same as the plate thickness, but in 
this case a 9.2 40-calibre piece was used, and the test was 
proportionately severe. The projectiles were made by Firth 
and Sons, Limited, and weighed 380 lb. The test was thiee 


Shots broke up, caused very slight pene- 
tration, point shook out with Round 3. 


Similar result to Round 1. 


Similar result to Round 1, point of 


hot on face of plate. Remarks, 





No cracks developed. 
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the greatly enlarged and still increasing floating and other 
plant belonging to the Trust. 

Here it may be stated that, since 1893, three sel!- 
propelling bucket dredgers of the most powerful descrip- 
tion, together with ten powerful sea-going hopper barges, 
have been added to the plant, as also an addition to the 
vehicular steam ferries with elevating decks for the cross- 
harbour traffic. The dredging and other plant now 
comprises six powerful bucket dredgers, two floating 
grabs, twenty steam hopper barges—ten of 1200 tons, two 
of 1000 tons, and eight of 400 tons carrying canacity— 
giving a combined carrying capacity of 17,200 tons. 
There are three elevating-deck vehicular steam ferries, 
four vehicular chain ferries, twelve steam passenger 
ferries, one tug steamer, about 180 punts, and the Trust's 
own steam yacht Comet, which the Trustees use in their 
annual and other inspections. In addition, there are two 
diving bells for lifting boulders and doing other work, and 
a large number of floating buoys, gas-lighted and other- 
wise, used in the harbour and river for marking the 
channel. Adding still further to the variety of the work 
which the new establishment has to deal with are the 
necessary repairs and renewals connected with the cranes, 
hoists, capstans, weighbridges, &c., of the quays and 
docks. 

The site occupied by the new works is on ground pur- 
chased from Mr. Speirs, of Elderslie, lying immediately 
east of the mouth of the Pudzeoch Burn, which formed 
the only harbour of which “the ancient and Royal Burgh” 
of Renfrew could boast until now, when by the widening, 
straightening, and deepening work carried out in pur- 
suance of the Clyde Trust's scheme, there is really water 
area and quayage worthy of the term harbour. An illus- 
tration of the works and the slipways, as seen from the 
river, is given in Fig. 1. 

The ground on which the works are laid out— about 
9} acres in extent—had first to be raised about 6ft. in 
height, the material for this being obtained from the 
cuttings and excavations in connection with widening the 
river and the enlargement of the tidal basin and con 
struction of the repairing slipways. The north or river 
frontage of the site, extending to 736ft.. has been set back 
80ft., so as to widen the river. On this frontage there 
has been constructed a timber wharf 104ft. long by 25ft. 
wide, equipped with a 25-ton electric derricking crane 
built by Applebys Limited. It is carried by steel pillars 
on piled foundations. At the east end of the river 
frontage three slipways have been constructed—a large 
slip, 606ft. long, with an inclination of 1 in 18, which will 
be used for the hopper barges of the Trust; and two small 
slips, respectively 346ft. and 286ft. long, and at an 
inclination of 1 in 14, which will be used for steam 
ferry boats and punts. At the foot of the large 
slip there is a depth of 22ft. over rails at average 
high water of spring tides; at the ends of the small 
slips the depths are respectively 15ft. and 12ft. The re- 
mainder of the river frontage and the east of main slip- 
way are constructed with sheet piling and pitched slopes. 
By dredging, the Pudzeoch—which formed the old Ren- 
frew harbour, about two acres in extent—has been 
widened to form # basin having an area of about four 
acres. This. with the increased water area from river 
widening, will afford ample accommodation for the 
Trustees’ floating plant under repair. On the west front- 
age of the works, forming one side of. the basin, a timber 
wharf, 62ft. in length and 25ft. broad, and a further length 
of 286ft. of sheet piling and pitched slope, have been con 
structed. A depth of 15ft. below average low-water is 
provided at the wharves on the northern and west front- 
ages. The works have railway connection on the south 
with the Glasgow and Renfrew District Railway, the rails 
being laid round the yard, and on to the wharves, and 
alongside the upper end of the main slip. A 5-ton loco- 
motive crane by Booth Brothers is provided for yard 
transport work, and is capable of lifting a load of 2 tons 
at 34ft. radius. 

The entrance to the works is on the south boundary, 
where are situated, in substantial brick buildings with 
well-appointed interiors, the offices for the mechanical 
engineers of the Trust and the staff of clerks and draughts- 
men. Instead of the different trades being housed in 
separate buildings they are all accommodated in two 
large and well-lighted main shops built of brick in con- 
junction with steel structural framework erected by 
Arrol’s Bridge and Roof Company, Limited. The larger 
of these buildings measures 340ft. by 140ft., and contains 
the engine shop, general stores, boiler shop, and smith 
shop. Fig. 5 is a general interior view of this large 
building, and views of the various shops embraced in it 
are given in illustrations referred to later. The 340ft. 
length of the building is made up of three bays of S0ft. 
each and two of 50ft. each, the roofing over the 80ft. 
bays running crosswise to obviate the difficulty of such 
comparatively large spans. The other main building, 
which measures 150ft. by 120ft., contains, in open bays, 
the sawmill, joiners’, patternmakers’, boat-builders’, and 
carpenters’ shops, also pattern stores, kc. The extent 
and arrangement of this section of the works will be 





~—— | gathered from one of the views on page 263. 


The equipment with machine tools, as well as the 


| general arrangement, of all the shops are matters which 


| have been conceived and carried out on the most modern 


No cracks developed. 


No cracks developed. Plate accepted 
as results of these rounds, 


Fired to measure the further resistance 
of plate. No cracking resulted. 


3, with slightly in- 


every department. While a small proportion of the 
equipment has been transferred from the old works at 
Dalmuir—now absorbed in the extensive shipbuilding 
yard of William Beardmore and Co.—everything essential 
has been laid out from the very foundation. All the 





| lines. 


The machine tools throughout are of the latest 
designs, and are all by British makers. Some idea of the 
character and disposition.of the tools in the engine shop 
is conveyed by the illustration given on page 263, which 
is a view taken from the south end of engine shop. A 
special lathe by G. and H. Harvey, seen at work by our 


| representative, had a face plate 6ft. in diameter, and was 


readily adaptable for a variety of work. In other shops 
where such variety does not obtain, and where constant 
work of one kind presents itself, separate machine tools 
may be employed. Other tools noticed at work, and shown 
in the illustration just referred to, include a vertical and 
horizontal planing machine by Thos. Shanks and Co., of 


arrangements and outfit have been designed and devised { Johnstone, and a horizontal boring machine by G. and A. 








THE ENGINEER 


Sept. 11, 1908 








REPAIR WORKS 


OF THE CLYDE 


TRUST AT 


RENFREW 

















Fig. 1—VIEW OF THE WORKS AND SLIPWAYS FROM THE RIVER 


Alarvey. A number of other lathes observed were by John 
Lang and Son, of Johnstone, and Dean, Smith and Grace, 
of Keighley. Two other items of note were radial drilling 
machines by W. Asquith and Co., of Halifax. 

The driving power throughout the engine and boiler 
departments, and in the wood-working section of the 
works, is electrical, three-phase current of 25 periods per 


ing in the engine shop, voiler shop, and sawmill. No 
special starting device is fitted otherwise than the usual 
auto-transformer, but the difficulty has been got over by 
the use of Hyatt roller bearings, which reduces the 
starting torque very considerably. For example :—A 35 
brake horse-power motor of 375 revolutions per minute 
synchronous speed, driving a line of shafting 38}in. 


























Fig. 4-THE STORES DEPARTMENT 


second being ‘supplied by the Clyde Valley Electrical 
Power Company, the voltage being 400. The current is 
used as supplied for driving the various shaftings, 
winches, fans, &c., and a motor generator of 75 kilo- 
watt output has been laid down for generating direct 
current—for are lighting and working the crane motors. 
Squirrel-cage motors are fitted for driving the line shaft- 


SEW CATERED FLEE PPD OP 


at 
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engine-shop bay the crane is of 15 tons’ capacity, in the 
boiler shop 10 tons, and in.the main stores bay 3 tons. 
These cranes are three-motored, and have a speed of 
longitudinal travel, with full load, of 300ft. per minute, 
and of cross traverse 120ft. per minute, while the speed 
of hoist is 15ft. in the case of the 15-ton crane, 20ft. in 
that of the 10-ton, and 30ft. in that of the 8-ton crane. 


Logger’ 








diameter by 150ft. long, at a speed of 170 revolutions per 
minute, takes a starting torque of 24 E.H.P., 
which is reduced to 4.5 brake horse-power input 
into the motor when running light at full speed. 


Electric overhead travelling cranes by Royce, Limited, | 
| from the Clyde Valley Supply Companv’s cable through a 
| transformer house erected near the main gateway. 


are provided for serving in the several sections or bays, 
and these are seen in the illustrations we give. In the 


Fig. 5-INTERIOR VIEW FROMSTHE-.MACHINE SHOP 


The span in each case is 80ft., and the girders are heavily 
braced to give rigidity for quick travelling. The rail 
wheels are fitted with roller bearings, which are found 


| materially to enhance the mobility of the cranes. 


The supply of electric current is brought into the works 
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Inside the house are two current transformers, one of | 
300 kilowatts and-one of 150 kilowatts capacity. Alto- | 
gether, for lighting purposes, there are eighty 10-ampére | 
Crompton are lamps throughout the works, thirty-two of 
which are on tall posts in the open. All the cables—lead- 
covered, paper-insulated—are laid underground on the 


solid system in pitch troughs, and there is a complete | 


absence of overhead wiring of any kind throughout the 
works. The wiring inside the shops is neatly and 
ingeniously carried out on a plan which will readily lend 


itself to extension without any sacrifice cf work already | 


done. In the scheming and carrying out of all the 
electrical system the Trust’s mechanical engineers and 
staff have required no advisory assistance from outside. 

The main stores, a view of which is shown by Fig. 4, 
placed between engine and boiler-shops, are very exten- 
sive, being 140ft. long by 80ft. broad. They include 
stores for dredging plant, spare gear, works stores, 
and engine-shop and boiler-shop tool-rooms, the latter 
being equipped with tempering and grinding plant of 
approved make for high-speed cutting steels. Fireproof 
compartments are also fitted up in this bay for the 
storage of oils, paints, waste, and other inflammable 
goods, the fitting of which has reduced the premium for 
insurance by a considerable amount. 

The boiler-shop—illustrated on page 263—occupying 
another of the 80ft. bays, is 140ft. in length, and is served 
by the 10-ton Royce overhead traveller already referred 
to. Here there is a gas-fired plate furnace on Hyslop’s 
patent, plate rolls, horizontal boring machine by Shanks, 
and radial drills by Asquith. There is an hydraulic plant 
by Mactaggart, Scott and Co., of Edinburgh, consisting of 
pumps, accumulator, and gap riveters, and other tools 
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is laid along the engine-shop, stores, boiler-shop, and 
smithy sections, with turntables at each bay. 

The shops for wood-working purposes, which occupy 
the separate building already referred to, are illustrated 
on page 263. The whole department is very well lighted, 
and well equipped with machinery. Amongst the tools 
our representative noticed in operation were a large hori- 
zontal saw by Knox, of Glasgow; two circular saws, a 
planing machine by Ransome; a grinding machine, 
The various tools are so placed 
that the several branches of woodworkers have the full 
use of all. 

A 3-ton overhead electric crane of 50ft. span is fitted 
in the sawmill section for dealing with heavy timber. A 
gallery, 200ft. long, constructed of steel plates and chan- 


| nels, running along one side and the ends of the building, 


provides storage for small patterns, all deposited in racks 
arranged ready for access. 

Of the outside features, apart from the electric derrick 
crane and the ample storage grounds and facilities for 
transport, the most important is the main slipway—Fig. 2. 
This is capable of dealing with vessels having a deadweight 
of 1200 tons. The cradle has been specially designed for 
dealing with the Trustees’ barges, and consists of two 
side carriages which allow of the hopper doors being 
lowered for examination and repair. The slipway rails 
are laid on concrete for their full length. The sub-strata 
having been found to be practically running sand, special 
arrangements had to be made for supporting the super- 
imposed weight. A bed of concrete 3ft. thick was formed, 
and reinforced with old tramway rails placed longitudi- 
nally and transversely. This construction has proved very 
satisfactory, and no apparent subsidence has taken place. 
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Fig. 6—-REPAIR WORKS OF THE CLYDE TRUST AT RENFREW 


worked under a pressure of 1000 1b. persquare inch. The 
pump is three-throw, driven from the main shafting by a 
coil clutch, which is automatically operated in an ingenious 
way by the rise and fall of the accumulator. 

The smithy, which we illustrate on page 263, adjoins 
the boiler-shop section of the main building, is 140ft. 
long by 100ft. broad, in two bays of 50ft., each 
having a very lofty roof of glass. The arrangement, «c., 
of fires, cranes, Xc., is well devised, each side of the shop 
having independent electrically driven fans fitted for | 
blowing and for exhausting the smoke from the hearths. 
The exhaust fans are carried on high pedestals, and the 
uptakes discharge into a common main leading to the 
atmosphere. A feature of some novelty in the smiths’ 
hearths is that the blast is introduced from the bottom of 
the fire through a specially devised nozzle which has 
proved very satisfactory as regards efficiency and lasting 
power, notwithstanding that it dispenses with the need for 
water cooling in any form and admits of great ease in 
inspection and cleaning. Three steam hammers are 
provided by R. G. Ross and Co., Glasgow, one 25 cwt., 
one 15 cwt., and one 10cwt. A large boiler of the marine 
return tubular type generates steam for the hammers 
and for heating purposes. The steam pipes to the | 
hammers are carried well overhead, and the exhaust 
from the several hammers is taken into a common pipe 
which carries it out to the end of the building. A gas furnace 
by Smith, Wincott and Co. is fitted for shingling and forg- 
ing purposes, and a hydraulic crane is provided to work in 
conjunction withit. The door of the furnace is also worked | 
by hydraulic power, and the crane and door can both be 
operated by the boy who works the hammer, the controlling 
valves being placed in close proximity. For the purpose 
of rapid transit of goods a light tramway 2ft. 6in. gauge 


| empty cradle by means of a wire rope and chains. 


| 94in. in circumference. 
| length, and are each sufficiently long to take the required 


The hauling winch, made by William Simons and Co., of 
Renfrew, and illustrated in Fig. 3, is of very massive 
design, and is electrically driven by a three-phase slip- 
ring motor of 200 brake horse-power through worm and 
spur gearing to the main barrels. There are two winding 
barrels for twin haulage wire ropes. The barrels are 


| arranged to work separately or together when either 


heaving or lowering, and are also arranged so that the 
full load may be lowered by brakes or with the motor in 
gear. A separate barrel is provided for hauling down the 
The 


winch is capable of hauling up ata speed of 10ft. per minute, 


| also starting from rest and lowering a vessel of a maxi- 


mum weight of 1200 tons, the incline of the slip, as above 


| stated, being 1in 18. The time occupied in hauling up 


the Trust’s hopper barge No. 19, on the occasion of the 
recent visit of the Trustees, wasin marked contrast to the 
operation as carried out at the vacated Dalmuir Works, 
where the old system of rod links and hydraulic rams 
obtained. The load is taken on two parts of wire rope, 
the bight of which passes round a compensating sheave 
pulley attached to the upper end of the slip cradle. 

The massive framing carrying shafting and gearing is 
well braced with cross girders. The two hauling-up 
barrels are of cast iron, 6ft. in diameter at the bottom of 
the grooves, which are formed to take the wire ropes, 
The barrels are grooved the full 


amount of rope, and three turns more, without riding. 
The hauling-down barrel is 3ft. 6in. in diameter, grooved 
for its full length, and revolves on the shaft. Special pro- 
vision is made for fixing the spur wheel, and a brake 
wheel is formed on one end of the barrel. The hauling- 
up gear consists of two reductions by spur gear and one 


| mentally under the direction of Mr. W. 
| M. Inst.C.E., Civil 


by worm gear, so arranged by meansof a clutch that either 
barrel may be worked separately if required. The clutches 
on the worm-wheel shafts for working the barrels are of the 
coil type, handles being placed at the side of the winch 
next to the motor. The barrel for the hauling-down gear 
is driven from the worm-wheel shaft by means of a spur 
wheel and pinion. The spur wheel is bolted to the barre!, 
and the pinion is operated by a coil clutch. Screw 
brakes are fitted to both hauling-up pinions on the worm. 
wheel shafts and on the hauling-down barrel. The 
cradles on the two small slipways are also operated by « 
three-phase slip-ring motor, and the punts and other 
small craft, of wood chietly, are hauled up and repaired 
under housing of brick construction. 

The storage yards, and outside grounds generally, ave 

most substantially laid out, and are traversed by soli 
stone-paved roadways with well arranged gutterways for 
| draining surface water. 
Under normal conditions the number of workmen 
| employed at the new works will be 280, and they are to 
| be congratulated on the conditions as to appliance., 
spaciousness, light, and cleanliness under which oper: 
tions will be carried on. The sanitary arrangements 
throughout the works are admirable. A commodiou 
lavatory with lock-up w.c.’s,and wash-hand basins with hot 
and cold water is provided, while there is also a sul 
stantially built and comfortably fitted dining hall capable 
of seating 150 workmen, a hot plate for cooking purposes 
being fitted in connection with it. 

The whole outlay and general design of the works has 
been carried out under the direction of Mr. G. H. Baxter, 
M.I. Mech. E., Mechanical Engineer to the Clyde Trust, 
and his assistant, Mr. Daniel Fife, to whom great credit 
is due for the bringing into existence of a thoroughly 
well designed and excellently equipped establishment for 
expeditious carrying out of the wide variety of repai) 
work involved. All the excavations, embanking, founda 
tions for buildings and machines, piling, wharfing, and 
slips have been carried out by the Clyde Trust depart 
M. Alston, 
Engineer to the Trust, and his 
assistant, Mr. Archibald Hamilton, M. Inst. C.E. 














THE FRANCO-BRITISH EXHIBITION. 
No, XVI.* 

Tux Clay Cross Economiser Company exhibits one of its 
economisers for utilising the waste heat from boilers. By 
the application of these economisers, which are placed in 
the main flue behind the boilers, it is claimed that a 
saving of from 15 to 25 per cent. of fuel is effected. 
These economisers consist of sections of ‘cast iron pipes 
9ft. long by 4,°;in. in diameter, the sections being made 
in tiers of 4, 6, 8, and 10 pipes wide. The tubes are 
turned at the ends, and they are connected together ut 
the top and bottom by boxes which are bored to standard 
gauges. The tubes and boxes are forced together, the 
connections being made by metal-to-metal joints. The 
top boxes can be fitted with internal or external lids, 
according to which are desired. The branch pipes at the 
top and bottom of the economiser are provided with 
faced flanges, and lids are provided at the bottom for 
cleaning purposes. Each heating pipe is supplied with 
triple scrapers, having overlapping joints,’ with chilled 
and bevelled edges for keeping the outside of the tubes 
clean and free from soot. Each pipe has 10 square feet 
of heating surface. For actuating the scrapers, special 
gearing with positive reversing motion is fixed on the top 
of the economiser outside the flue. Each economiser is 
equipped with blow off and safety valves. 

La Société de Laval exhibits one of its turbine driven 
centrifugal pumps. It is capable of delivering 1000 
litres (220 gallons) per minute against a head of 150 m. 
(500ft.). The turbine and pump of the firm’s standard 
pattern is now well known, and a detailed descrip- 
tion of this exhibit is unnecessary. The constant turning 
moment of the pump shaft enables these pumps to 
work very quietly, and the high speea of rotation enables 
the water to be delivered to considerable heights. In 
cases where it is desired to deliver water to great heights, 
or against considerable pressures, two pumps are often 
employed, one of which is driven direct from the 
turbine shaft, and the other through the medium of 
gearing. The water is first passed through the slower 
speed pump, and from there it is passed on to the suction 
of the direct driven pump. Obviously water can be 
delivered against very great heads by using a number of 
pumps in series. In some instances pumps driven by 
these turbines are connected in parallel on the suction 
and delivery, the power being transmitted from the 
turbine through the medium of gearing of the type 
commonly employed with turbines of this class. The 
machine exhibited at the Exhibition is self-contained, 
the turbine and pumps being mounted on a common 
bed-plate, and the complete set occupies very little 
space for its output. 

On the stand of Henri Hamelle a special apparatus for 
supplying forced lubrication to bearings is exhibited. It 
is said to have been used in conjunction with stationary 
engines, travelling engines, and other machinery. Its 
operation is claimed to be absolutely reliable, both with 
light and heavy oils. It is also claimed to be able to feed 
many drop distribution pipes. The accuracy with which 
each lubricator can be adjusted is claimed to result in a 
large saving in the oil consumed, and the supervision of the 
lubrication is centralised, all the ordinary lubricators 
being dispensed with, and bearings in out of the way 
places can, it is claimed, be looked after from the one 
distribution centre. 

The model exhibited by the firm of I’. Beghin repre- 
sents the sugar works at Thumeries, which were added to 
the plantation in the year 1821, and which are said to be 
the ollest beetroot sugar concern in Europe. In the year 





1896 the firm of F. Beghin added a refinery. The agri- 
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cultural and industrial undertaking at Thumeries, there- 
fore, comprises all the phases of sugar production. The 
diagrams which are also exbibited show the development 
which bas taken place there during the last ten years, 
and at the same time demonstrate the constant improve- 
ments which have been made in the machinery itself 
and the processes of manufacture, with a view of 
improving the quality of the product and to reduce its 
The firm of Mollet-Fountaine et Cie. exhibits complete 
plans showing a modern sugar works capable of dealing 
with 500 to 600 tons of beetroots per twenty-four hours. 
Two typical machines built by the firm are exhibited. 
They are two freezing machines using liquid carbonic acid, 
and each having an output of 25 1b. to 80 |b. transparent 
ice per hour. These machines, which are of small dimen- 
sions, are claimed to be well adapted for cooling cup- 
boards, &c. 

Several exhibits which should prove of interest to those 
associated with flour, rice. and milling machinery are to 
be found on the stand of Renaud Leveque et Cie.; they 
comprise an automatic grain scale, a wheat gauge, an 
assay plan-sifter, an improved centrifugal dresser, and a 
wheat smutter. The automatic grain scale, which is 
stamped by the I'rench Government, is used for the auto- 
matic weighing of grains and for registering the daily 
output of corn and rice mills, &c. The wheat gauge is 
claimed to indicate quickly and as accurately as any 
larger apparatus, with a small sample of 100 grammes 
only, the specific weight of corn for one hectolitre. With 
the assay plan-sifter it is said to be possible to winnow 
and clean out completely every ground produce, and in 
this way it is possible to determine the quantity of flour 
which can be obtained from a certain quality of corn. 
The centrifugal dresser is employed in the milling to bolt 
the thin and light ground produces, and, generally speak- 
ing, in all industries to bolt the granulous materials difti- 
cult to deal with. The wheat smutter draws vut the 
smuts cortained in the wastes of separators, which 
enabies the wastes to be more easily sold. 

The lathe shown in Fig. 75 is exhibited on the 
stand of Emile Chouanard, Aux Forges De Vulcan, 
on the French side of the Machinery Hall. It is 
of the sliding, surfacing, and screw-cutting type, and 
it is provided with a gap bed. The headstock has 
a hollow spindle, and it will be observed that it is 
driven by a three-stepped cone pulley. The countershaft 
provided with the lathe has three sets of fast and loose 
pulleys, two of which are for driving in the forward 
direction, while the other is for the backward motion. 
The speed of the headstock spindle ranges from 7 to 
270 revolutions per minute. The feed of the sliding bar 
is entirely independent of the leading screw, which 
enables either the leading screw or sliding bar to remain 
stationary when not in use. The self-acting feeds are 
derived from gearing inside the bed, from which the 
power is transmitted to a speed-change gear box. Six 
speeds may be obtained by this gear box by the move- 
ment of a lever, the speeds ranging from .2mm. to 
1.25mm. Change gears at the end of the bed are 
employed for screw cutting, which are driven from inside 
the head, and reversing gears operated by a lever are 
placed between the spindle pinion and the first wheel lead- 
ing to the change gears The carriage is thrown into connec- 
tion with the lead screw by means of aclasp nut actuated 
by a handle. In consequence of the feed shaft and leading 
screw being independent of one another, a device is 
employed to prevent throwing the two into gear simul- 
taneously. A lever is used for putting in the back gear 
without stopping the lathe. The loose headstock is pro- 
vided with a set-over arrangement for taper turning. 
The carriage has T slots in the top for bolting work down 
for boring, kc. It is provided with a compound rest with 
a swivel base and a square turret. The latter carries 

four tools, which can be set in any direction. The cross- 


striction is provided in a pipe through which a fluid is 
flowing the fluid is reduced in pressure at the constriction, 
the amount of reduction depending upon several quanti- 
ties. By experiment it has been found that for 
saturated steam the following relation is true, pro- 
vided that the reduction of pressure is only small:— 
Q = ms y Po — Pi. Vv Wo, where Py = pressure before 
constriction, P; = pressure after constriction, s = area of 
constriction, Wy = density of saturated steam at pressure 
Py, and m a constant coefficient. Owing to the difficulty 
of obtaining a continuous direct measurement of Wy, the 
apparatus is’ designed to register P, instead, which 














Fig. 76—RECORDING STEAM METER 


quantity is approximately proportional to Wy. The appara- 
tus consists of two manometers and registering mechan- 
isms for recording, combining, and integrating the read- 
ings of the manometers A and B—see Fig.77. The pressure 
of the steam acts on both sides of the piston in A, the 
pressure P, on one side and P, on the other. This piston 
operates a lever, which is controlled by a balance weight 
hanging from a string, which bears against a cam C 
attached to the lever, and so designed that the deflections 
of the lever are proportional to the square root of the 
difference of pressures, 7.¢., 4 Pp — Py. The other mano- 
meter B also consists of a piston, which, however, receives 
steam pressure on one side of the piston only. This 

















Fig. 75—SLIDING, SURFACING, 


feed serew is provided with a micrometer collar for fine 
adjustments. To avoid accidents happening through 
abnormal stresses a friction joint is provided between the 
positive feed and the sliding bar. With the gap removed 
the lathe exhibited is capable of taking in work 37in. in 
diameter, and work of 184in. diameter can be swung over 
the carriage. The lathe has been designed for high-speed 
cutting. 

_ On this side of the Machinery Hall there is also an 
ingenious steam meter exhibited by M. H. Parenty, of 
Lille. In Fig. 76 we give an illustration of the instru- 
ment. The design of the apparatus is based upon the 
principle of the venturi-meter, which is that when a con- 








AND SCREW-CUTTING LATHE 


pressure is ly. A lever controlled by a balance weight is 
actuated by this piston in such a manner that 
the tangent of defiection is proportional to Py. A third 
lever is arranged to pass continuously the points of inter- 
section of the first two levers, and so disposed that its 
deflection is approximately proportional to the product 
Po —P, Wo for the range of the apparatus. The 
movements of the levers are recorded by a clockwork 
device, the tracing arrangement of which is made to 
produce rectilinear ordinates to enable the curves to be 
integrated by means of a planimeter. 


manometers flooded, an ingenious arrangement of two 
condensers placed at a high level in the connections of 
the manometers restores condensed steam to the pipe 
and maintains a constant quantity of water in the 
apparatus. By omitting the parts relating to the measure- 
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Fig. 77—DIAGRAM OF 


STEAM METER 


ments of P, the apparatus can be used as a water meter 
for use with open conduits or pipes. 








DOCKYARD NOTES. 


THE Gladiator salvage has been a somewhat long and 
tedious operation, due mainly to the troublesome tides and 
unpropitious weather. However, the ship is ‘‘up’’ at the 
moment of writing, and should before long now be seen in 
Portsmouth Harbour. 








NO absolute decision about refitting her seems to have 
been arrived at. She is a type of vessel now quite obsolete 
as cruisers go ; but for that very reason likely to be useful in 
a variety of ways. Obsolete ships can be risked where better 
ones cannot be. 


THE French have lately been fairly busy demolishing some 
of their old ironclads. The old Monitor Tempéte was fired 
at by the Mediterranean fleet at the end of August. Exact 
details of the firing are not obtainable, but substantially the 
results were as follows :—(1) The superstructure was blown 
entirely to pieces. (2) The mast was grazed by a number of 
projectiles which eventually brought it down. (3) The port 
side was fired at, and the unarmoured parts absolutely 
‘* honeycombed—with hits’’ a series of neat little holes.. The 
starboard side—the side away from the hits—was badly 
damaged by shells bursting after getting into the ship. This 
side seems to have burst most of the shells. (4) The armour 
was several times hit, but in no case penetrated. (5) The 
range was considerable — 8000 yards according to some 
accounts. (6) The captains of guns fired first and secured 16 
hits out of 40 rounds. Their successors got an average of 13 
hits out of 80 rounds. 





% THE"old battleship Amiral Duperré was fired at and sunk 
by the Toulon forts, but details were kept confidential, as 
special projectiles were employed. 





ACCORDING to Le Yacht, the armaments of the German 
Dreadnoughts are as follows :—Nassau type, twelve 11in., 
twelve 4.7in.; Ersatz Baden type, fourteen 1lin., twelve 
6.7in., or fourteen 4.7in.; Ersatz Beowulf, twelve 12in., 
twelve 6.7in.; and the displacements 18,000, 19,000, and 
20,000 tons respectively. 





THE same authority gives the cruisers as follows :— 
‘*&’’ (Blucher), ten 11lin.; ‘‘ F,’’ twelve 1lin. and some 4.7in.; 
**G,”’ ten 12in.; the displacements being 15,000, 19,000, and 
22,000 tons. 





THERE is no end to the novelties of new ships. The 
German Navy League announces that the new Italians will 
carry twelve 12in., in threes, in four turrets, eighteen 4.7in., 
and sixteen 12-pounders—a very unlikely armament a: 
regards the smaller guns. Japan is also credited with the 
three-gun turret in her latest battleships. 





ly is reported that the operation of trains by electrical 
current in the Simplon Tunnel has proved so satisfactory that the 
Administration of the Swiss Bundesbahnen has decided to purchase 
the fixed plants as well as the four electromotors built b 
the firm of Brown-Boveri on the model of the Italian “Zara” 
type locomotors. The tirm of Brown-Boveri had un@ertaken tu 
provide the electrical plant at its own risk and to restore the 
tunnel for steam traction if, after a given period, it was found 
that steam would be preferable. Experience having proved that 
the electrical system was satisfactory, the general management 
saw no reason why it should not be continued. The cost of 
electrical haulage, using the hydraulic plants already available for 
power production, is notably higher than. the average costs of 
steam traction, but against this disadvantage is the important 
consideration that when using steam locomotives in course of time 
the stone revetments of tunnels become impregnated with the 
products of combustion, and from that time the ventilation 





When the -apparatus is used at a distance with the 





always difficult, becomes more than ever troublesome. : 
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Fig. 1—INTERIOR OF SIGNAL BOX 
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THE SIGNALLING OF THE GLASGOW CENTRAL 
STATION, CALEDONIAN RAILWAY. 

Or the many noteworthy features connected with 
Glasgow Central Station not the least interesting is the 
signalling. It possesses, for instance, the largest locking 
frame, either purely mechanically or power worked, in 
the world, and the whole of this vast station is controlled 
from one signal-box. When the scheme was originally 
developed it was laid out to be worked by power. This 
was essential for many reasons. With the large number 
of lines, connections, and crossings, it was impracticable 
to find space for the point rodding and signal wires, the 
elimination of which would also add to the safety-of men 
working on the line as removing the risk of their tripping 
over them. The modification of the requirements of the 
Board of Trade, as to the distance facing points may be 
from the signal-box, was another feature secured by power 
signalling, whilst the concentration of all the work in one 
box instead of in two, as would be necessary in a mechanic- 
ally-operated scheme, rendered - all cross-controlling, 
slotting, and interlocking between cabins unnecessary. 
A desideratum of no little importance also obtained was 
the accurate working of the points and signals and their 
ready inter-detection. 

The Caledonian Company having decided upon using 
power signalling, adopted the unusual course of first 
trying the merits of every known system, and signal 
contractors were invited to send a small plant, which was 
placed under a test that lasted for several months. As a 
result of this, the company decided to adopt the Westing- 
house electro-pneumatic system, and placed a contract for 
the work in the hands of McKenzie and Holland, Limited, 
who were at that time working under licence from the 
Westinghouse Brake Company, Limited. - (These firms, 
where power signalling is concerned, are now allied under 
the title of the McKenzie, Holland, and Westinghouse 
Power Signal Company, Limited.) 


In this system the points and signals are actuated by | 


motors operated by air compressed to a pressure of about 
70 lb. per square inch, the valves of the motors being 
opened and closed electrically by circuits controlled by 
the movements of small levers in a miniature locking 
frame. 

Fig. 6 is a diagram of the roads, points, and signals, 
from which it will be observed that the signal-box is cen- 
trally situated. The position chosen is peculiar, the box 
being placed between the old and the new bridges. Fig. 2 
is a view of the signal-box as seen from the south-west, 
and Fig. 5 is a view from the south. The front of the 
cabin rests on the eusternmost parapet girder of the new 
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bridge, the northern end being carried by a special girder 
resting on a pier of the old bridge and on one of the new 
bridge. The southern end is supported by a girder, one 
end of which is secured to the parapet and the other to a 
strut let into a pocket in the bottom boom of the main 
girder, as seen in Fig. 5. Under the cabin is a special 








Fig. 5—-END VIEW OF SIGNAL BOX 


girder running diagonally from south-west to north-east, 
one end of which is secured to the parapet of the new 
bridge whilst the other end rests on a pier of the 
old bridge. The upper floor of the box is 106ft. 10in. 
long, and of an average width of 16ft. In the centre on 
the east side there is a look-out 14ft. ljin. long and 
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Fig. 4—SIGNALS ON ORIGINAL CLYDE BRIDGE 


Sft. 24in. deep, and one at each end and one in the 
middle on the west side 7ft. wide and 3ft. deep. The 
entrance is at the north end by a gangway laid across the 
more northerly of the two overhead structures that are 
attached to the centre pilasters of the new bridge, and 
which may be seen in Fig. 7. This leads into an ante- 
chamber, where there is, on the east side, another look- 
out, also a spiral staircase on to the lower floor anda 
door into the signal-box proper, of which a view, looking 
towards the south, is given in Fig. 1. ‘The cabin is heated 
by two stoves, and a gas stove for use in summer is also 
provided. All the windows on this floor except the 
sliding sashes, of which there are seven, are hinged in the 
centre top and bottom, so as to be reversible for cleaning 
purposes. The lower floor, which is 97ft. 9}in. long, has 
also an ante-chamber at the north end, in which is a 
water-closet and a spiral stairway to che upper floor. 

The box is carried on the cantilever principle by 
fifteen girders resting on the parapet of the new bridge 
and the special diagonal girder already referred to. 
These are spaced 7ft. Ofin. apart and carry the lower floor. 
On each girder there rest two square cast iron brackets, 
7ft. 83in. deep, and upon these are placed the four beams 
that carry the upper floor. The fifteen girders also carry 
joists upon which rest the standards of the locking frame. 
This frame, which contains 374 levers, occupies a length 
of 88ft., and whilst there is an opening of 2ft. in the 
centre on the upper floor, yet below it is all in one con- 
tinuous frame. ‘The opening is between Nos. 187 and 188 
levers, and is to give the signalman ready access to the 
centre look-out on the west side. The back of the frame 
is towards the west. The signal-box was built by the 
railway company. 

The locking frame, as has been observed, contains 374 
levers, and is larger than any purely mechanically or 
purely power-worked frame in the world. It has eight 
| spare levers and thirty-seven spaces. ; 

teverting now to the signal diagram—Tig. 6—it may 
be noticed that the frame has been divided into sections. 
The southern end deals with No. 5 lines, then comes Ne. 4, 
then No. 2, and at the northern end are the levers for 
No. 1 lines. The work of the signalman is similarly 
divided, and consequently there is less running to and fro 
for each man. 

For arriving trains, the first signals are the starting 
signals for Bridge-street Junction box, which are con- 
trolled from the Central Station box, and carry 
lower distant arms. At the first fouling point on each 
down-incoming-road there is a single outer home signal, 

| the lowering of which brings a train up to the inney 
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home signals near the signal-box, and these control the 
entrance to the station. Each inner home signal also 
carries a calling-on arm, the lowering of which intimates 
to a driver that the platform he is being admitted into is 
already occupied, and that he must approach with care, 
prepared to stop short of any obstruction. For outgoing 
trains there are platform starting signals at the end of 
each platform, but where there are junctions within the 
platform—as in roads Nos. 2, 9,10—there are what may 
be termed outer starting signals for directing trains over 
such jznctions. The lowering of the starting signals 
admits trains up to the up home signals, which are all 
slightly south of the signal-box, and further south each 
up—outgoing—line has a starting signal which also carries 
the distant signal, or signals, for Bridge-street junction-box. 

Fig. 7 is a view from the south side of the home signals 
for Nos. 3, 4,5 lines. The arms that are “ off,” reading 
from the left, are for No. 5 down line, No. 4 down line 
and No. 3down line. The down home signals that are 
“on” are for No.5 up line and the connecting line. 
Each of these five inner home signals has, it will be 
noticed, a lower calling-on arm, the purpose of which has 
already been explained. There will also be seen, 
carried on small posts attached to the signal gantry, 
some miniature arms. These are for leading into 
sidings. For instance, tke first from the left is from 
No. 5 down line into No. 14 dock siding. The second 
miniature arm is to the same siding, from No. 5 up line, 
and the third arm from the latter line into the West 
Bank siding. 

Fig. 8 is a view of the same bridge of signals, but 
looking from the north side. The three signals that are 
“ off,” reading from the left, are the home signals for 
No. 3 upline, and No. 4 down line, and No.5 upline. The 
two corresponding signals that are “on” are the home 
signals for No. 4 up line and the connecting line. There 
are also, it will be observed, miniature arms for outgoing 
trains to enter sidings. All the signal arms on this bridge 
have now been described, except that upon the lower 
boom of the girder. This arm, which is “off,” is provided 
to co-act with the home for No. 3 up line, as the driver's 
view of that signal is obstructed. 

Fig. 4 is a view of the inner home and calling-on 
signals for No. 1 down line—on the right—and for No. 2 
down line. The view of the signals shown is somewhat 
indifferent, but the illustration enables part of the old 
bridge, and of the signal-box, to be seen. Fig. 3 shows 
the signals as seen from the end of No. 5-6 platform. 
Where a shunting movement has to be made on toa 
facing, or wrong road, a cross-shaped arm, similar to 
those seen in Fig. 3, is provided. 

All the signal posts are of iron. There are fifteen 
bridges of signals, the one shown in Figs. 7 and 8 has a 
span of 106ft. 6in. In some cases the signals are hung 
from the roof or wind screen. All the signals, except the 
ground dises, have red and green night indications. The 
ground discs have purple and green. 

We now approach the consideration of a most interest- 
ing feature. It may have been noticed that for each road 
there is only one signal arm. For instance, from No. 5 
down line it is practicable to enter No. 13 or No. 12 plat- 
form, but there is only one arm—that on the extreme left 
of Fig. 7. From No. 3 down line it is practicable to run 
into any platform in the station except Nos. 1, 11, 12, and 
13, and yet there is only one arm—the one in Fig. 4 that 
is “ off” on the extreme right. The lower calling-on sig- 
nals, leading as they do to the same roads, have also only 
one arm. The elimination of such a large number of 
signal-arms has greatly simplified the signalling from a 
running point of view. It has made the signals so that 
they can be clearly distinguished; they have been placed 
adjacent to the lines they apply to, and there is no need 
for a driver to count up the arms to see into which road 
he is being turned. There is also the economy to the 
company in having fewer arms and lamps to provide, to 
say nothing of the reduction in the cost of maintenance 
and “lighting” of the latter, and this economy has been 
obtained with all due regurd to safety. Although there is 
only one inner home signal arm for leaving No. 3 down 
line for one of nine platforms-—access can be obtained to 
No. 7 platform by either of two routes, so that there are 
ten ways a train can go from No. 3 down line—there is a 
separate lever in the locking frame for each route, and 
ten levers are set apart for this signal and another ten for 
the lower calling-on arm. 

The reduction in the number of arms has been obtained 
by the use of indicators which bear upon them the 
number of the platform or road. Under the arms, as 
seen in Figs. 4, 7, and 8, or by the side of the posts in the 
case of the platform starting signals—Fig. 3—is a case. 
This contains number slides, all of which bear numbers 
corresponding to those of the roads the signal leads to. 
These are normally kept in the upper part of the case 
behind where the words “ To Platform” appear, and are 
held up by an electric lock. In the case is also a shutter 
which is normally down as seen when the signals are 
“on.” When a signal is to be lowered its lever is pulled. 
This movement energises an electric lock which releases 
the corresponding slide, also the motor which lowers the 
slide into position behind the shutter. The number slide 
coming into position closes a circuit controlling the motor, 
which operates the signal arm and indicator shutter, the 
arm coming “off,” and the shutter being withdrawn 
from in front of the number. Say, for instance, a 
train has arrived on No. 5 down line, and is standing 
at the main home signals—Fig. 4—and is waiting 
to be admitted into No. 18 platform. The signalman 
would first “set” his road, and then pull over No. 11 
lever, which would cause an electric current to 
flow to the indicator case and withdraw the lock from 
the slide bearing the number 13. The current would 
flow to the magnet of the motor, which would cause the 
slide to be lowered, and then to the motor that would 
lower the arm and raise the shutter. Or, if the platform 
were not fully clear, the signalman yould pull over 
lever No..12, which would lead to practically the same 
movement except to lower the calling-on arm. If the 





train is to go into No. 12 platform, then lever No. 14 is 
required for the upper arm and No. 15 for the calling-on 
arm, and either of these would cause the numeral 12 to 
appear. The signals for leaving the station are similarly 
arranged, except that they are lettered “To Road,” and 
that they are provided with a slide with the letter S for 
shunting, which has a separate lever in the locking frame. 
When the lever in the locking frame is restored the 
exhaust valves of the two motors are opened and the 
signal rod falls, restoring the arm and lowering the 
shutter. The larger motor being exhausted causes the 
number slide to be raised and locked. The indicator 
cases are well illuminated. The shutter has in it holes 
placed in triangular form through which the light shines 
when the shutter is down. When it is raised and a 
number slide falls the latter is then illuminated. 

The six sets of scissor crossings, including those 
at the southern ends of platform roads Nos. 10-11 
and 12-13, are operated from ground frames. The 
shunter pulls over one lever half-way when he 
wishes to make a shunt, and if the signalman in the 
Station box can permit it he reverses a lever in his lock- 
irg frame which electrically takes out a lock and allows 
the shunter to complete the stroke of his lever. This 
“back-locks ” the Station box lever and frees the cross- 
over points. 

It is now contemplated to have the platform roads 
and the more intricate portions of the yard outside the 
station track-circuited into convenient sections. For the 
purpose of testing its efficiency two platform lines have 
already been equipped and put under test for some con- 
siderable time. Two illuminated diagrams showing all 
the lines, sidings, and junctions have been provided in 
the signal-box—one at each end. These are illuminated 
by small electric lamps controlled by each of the track- 
circuit sections, so that as long as a track circuit is clear 
the corresponding section on the diagram is illuminated, 
but as soon as a train is on the track circuit the lights go 
out. Such an arrangement has proved indispensable at 
the stations on the Metropolitan District Railway and 
Tube Railways, where the signalmen are unable to see 
the roads or points they control, and should be invaluable 
in a station like Glasgow Central, where fogs are preva- 
lent, and much night work has to be carried on. These 
track circuits will be employed to control some of the 
signals to prevent them being lowered when the line 
ahead is fouled. 

The points are actuated by the usual electro-pneumatic 
method—the switches, plunger, and locking bar all 
being worked by one movement, the full stroke of the 
lever not being attainable until the return indication has 
been obtained indicating that the lever has done its work. 
In addition to this, there has been provided a further safe- 
guard by the introduction of constant detection. The 
virtue of constant detection is that a signal cannot be 
cleared, or, if cleared, is put to danger by the disarrange- 
ment of the points due to any cause after the points have 
assumed the proper position by the movement of their 
respective levers. This is accomplished by a special 
electro-mechanical device forming a part of the point 
lever mechanism working in conjunction with detect- 
ing apparatus situated at the points and in direct connec- 
tion with the switches themselves. If a pair of points is 
trailed through, rendering them unsafe for traffic, or if 
their position does not correspond from any cause with 
that of the lever by which they are controlled, the device 
above referred to operates so as to put the signal to danger 
if it has been previously cleared, or to prevent the signal 
being cleared in case its lever should be operated. 

E.P.S. type batteries having a potential of 15 volts 
have been put in in duplicate, and they are charged 
from electrically-driven generators. The compressed air 
is furnished by electrically-driven pumps with a steam 
pump as reserve. 

It only remains to be added that the signalling work 
was commenced on the ground in October last. The first 
portion—on the west side—was opened on April 5th, and 
the remainder on May 8rd. It is, without doubt, the 
finest signal plant in the world, and forms a suitable 
finale to the whole scheme for the enlarged station, 
reflecting great credit upon the Caledonian Railway and 
its chief engineer, Mr. Donald A. Matheson, in particular, 
to whom we are indebted for the plans, photographs, and 
data from which this article has been prepared. 





COMBINATIONS IN THE GERMAN MACHINERY 
TRADE. 


A rresH movement in the direction of obviating com- 
petition in the machinery trade in Germany has taken 
place by the establishment of a community of interests 
between three important firms whose individual relations 
with other undertakings either directly or indirectly carry 
the arrangement a further stage. With one or two 
exceptions it has hitherto been found impossible to form 
syndicates in the machinery trades for the purpose of 
regulating the output and prices in a similar manner to 
that followed in those branches which are engaged in the 
bulk production of commodities such as pig iron, semi- 
finished steel and joists and other manufactures of the 
iron and steel industry. The explanation for the inability 
to constitute such combinations is to be found in the fact 
that individual branches of the trade exhibit wide varia- 
tion from each other, whilst at the same time identical 
branches reveal considerable differences in respect of 
quality and details of construction, thus rendering the 
fixing of uniform or minimum prices out of the question. 
Notwithstanding these difficulties, the necessity for 
limiting competition has manifested itself on many 
occasions, and attempts have been made to discover a 
remedy in this respect. For instance, proposals have 
repeatedly been made in the machine tool trade in 
favour of the conclusion of agreements between the 
different works. It is admitted that a combination of 
tool makers could only be realised by forming a group 
of each branch according to the type produced, as the 








difference in local conditions and the specialities in 
machine tool construction point to grouping as the only 
way towards solving the problem. It was hoped by these 
endeavours to mitigate competition and curtail expenses 
in such a manner that the preparation of plans and esti- 
mates would be reduced, provided that an understanding 
could be reached with regard to the distribution of orders, 
No tangible results have, however, attended these 
efforts, despite the general recognition that the conclusion 
of an understanding was desirable in the interest of all 
parties directly concerned. ; 

The position of affairs in the case of gas and other 
engines not actuated by steam is similar to that apper. 
taining to the machine tool trade. It is considered that 
many German firms make the mistake of embarking 
upon the construction of all classes instead of specialising, 
the result being to increase competition tm general, 
whereas makers are confronted when purchasing raw 
materials with the united front presented by the various 
syndicates which supply them. The latter circumstance 
has also emphasised the need for the establishment of 
combinations among the builders of these particular 
classes of engines. The makers of large gas engines have 
already formed an association for this purpose, and the 
results are stated to be reflected in a slight improvement 
in the position of this particular branch. As a conse 
quence, the makers of both medium and small sizes of 
gas engines are also endeavouring to found a combina. 
tion which would aim at the regulation of the conditions 
of delivery, guarantee, and of payment.* These isolate: 
instances of organisation in one form or another can, 
however, never be expected to develop into undertakings 
possessing the strength of the coal, pig iron, and steel! 
syndicates, which practically monopolise their respective 
trades and dictate terms to their customers, including 
the makers of machinery. The sole object of syndication 
lies in the desire to control production and prices, and 
thus dispense with competition among the constituent 
works; but as variations and diffsrences in construction 
and quality have, generally speaking, prevented the 
institution of syndicates in the machinery trade, makers 
have an alternative course which may gradually achieve 
the same end, and which was adopted with successful 
results in the chemical industry in Germany two or three 
years ago. We refer to an interchange of shares between 
different companies, and the division of profits among 
them on a percentage or other basis. A community of 
interests in this direction has recently been established 
between the Benrath Maschinenfabrik, the Duisburg 
Maschinenbau Gesellschaft, vormals Bechem and Keet- 
mann, and the Markische Maschinenbau Stuckenholz, the 
combined capital of the three undertakings amounting 
to £1,000,000. 

The agreement is of importance from two points of view. 
It provides, in the first place, for the adoption of uniform 
principles for the business management of the three com- 
panies, the pooling and division of the profits, and the 
creation of a joint head in the form of a superior board of 
control. The second impgytant feature lies in the associa- 
tions which have been indirectly brought into connection 
with the community of interests. Thus the Berlin- 
Anhalt Maschinenbau Gesellschaft holds the greater 
portion of the share capital in the Benrath Company, 
whilst at the same time the former controls most of the 
capital issued by the Cologne Maschinenbau Gesellschaft, 
and has also for some time past had a community of 
interests with the Stettin Chamottefabrik. On the other 
hand, the Duisburg Company is interested in the 
Jekaterinoslaw Machine Construction Company in 
Russia, and acquired the rolling mill department of the 
Hochfeld Rolling Mills in 1907; and the Benrath 
Company has financially participated in the Krieger Steel- 
works Company of Dusseldorf. The aggregate share 
and loan capital of the seven undertakings, excluding the 
Russian concern, amounts to £2,235,000. The three 
companies forming the community of interests are 
specially concerned with the construction of lifts, cranes, 
transporting plant, and machinery for rolling mills and 
ironworks, and their example is expected to cause emula- 
tion in other quarters. If, however, we include the four 
other enterprises, it is found that these are to some 
extent complementary to the community of interests. 
The Stettin Company constructs gasworks and the Berlin- 
Anhalt Company makes gas engines and apparatus for 
gasworks, whilst the Krieger Steel Works Company is 
specially engaged on the production of steel castings for 
machinery and shipbuilding purposes. 

The practical effect of all the arrangements already 
outlined will be the elimination of competition where 
this has hitherto prevailed. Outwardly, it will appear 
that rivalry still continues, but this will not be the case 
in reality. The same object has been largely accom- 
plished in the electrical engineering trade by means of 
agreements or understandings between the three leading 
firms, although a community of interests does not exist 
between them at the present time. 





Tue Royal Commission on Sewage Disposal, which 
was appointed as long ago as 1898, has just issued its fifth report. 
It is a volume of 238 pages, and deals with one subject the 
relative merits of the various methods which are available for the 
purification of the sewage of towns. ‘T’o consider this question the 
Commission held 144 meetings, and examined 1990 witnesses. 
Personal visits were paid by the Commissioners to a large number 
of sewage works, and at half-a-dozen of these they conducted 
special investigations and experiments. The conclusion of the 
Commissioners is that it is practicable to purify the sewage of 
towns to any degree required, either by land treatment or by 
artificial filters, and that there is no essential difference between 
the two processes, for in each case the purification, so far as it is 
not mechanical, is chiefly effected by means of micro-organisms. 
The two main questions, therefore, to be considered in the case of 
a town proposing to adopt a system of sewage purification are, 
first, what degree of purification is required in the circumstances 
of that t.wn and of the river or stream into which its liquid refuse 
is to be discharged ; and, secondly, how the degree of purification 
required can, in the particular case, be most economically 
obtained, 
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RAILWAY MATTERS. 


Tue Canadian Board of Railway Commissioners has 
issued an Order amending its Order of last year with respect to 
the fitting of fire extinguishers in every passenger coach. 
\fter hearing the representations of the railway companies the 
Board have decided that one fire extinguisher to each coach will be 
-ufficient, instead of two, as provided in the original Order. 


Tue Board of Trade have recently confirmed the 
undermentioned Order made by the Light Railway Commissioners : 

County of Hertford Light Railways (Watford and Bushey Exten- 
sions, &e.) Order, 1908, authorising the construction of light rail- 
ways in the urban district of Watford, in the county of Hertford, 
ind amending the County of Hertford Light Railways (No. 1) 
( der, 1904, 

Tur opening of the railway between Pireus, Athens, 
ind Larissa took plice on September 6th, and the whole line is 
ow in complete working order. The section of the railway from 
|.arissa to the Turkish frontier, through the Vale of Tempe, is in 
ourse of construction, and will be finished by the end of this year, 
after which international trains will be able to run direct between 
\thens and the whole of Western Europe. 


AccorbinG to a contemporary, Sir Hiram P. Maxim’s 
silent gun, or rather device whereby the report of the American 
service rifle is muftled, was successfully tested on August 24th in 
the presence of American Government officials. It seems that the 
report is barely audible at a distance of 1500 yards, when ordi- 
narily the sound of firing would carry about 5700 yards. The loss 
in velocity of the bullet could not be accurately determined, as 
the barrel of the weapon used had been shortened. It is esti- 
mated, however, as between 5 and 6 per cent. Further tests, we 
understand, are to be made. 


Tue Argentine Boletin Oficial of 4th August publishes 
. decree authorising the Compafia Francessa de Ferrocarriles de 
la Provincia de Santa Fe to construct a metre gauge railway leav- 
ing the San Francesco-Villa Maria line at Pozo del Mollo and 
proceeding to the town of Cordoba vid Villa del Rosario. The 
coneessionnaires are required to present plans within 18 months of 
the date of promulgation of the decree— 25th July - and work is 
to be begun within six months of the date of approval of the plans. 
\ distance of at least 50 kiloms. is to be constructed within the 
first ten months after work is begun, the whole to be finished 
within three years. 


To meet the demurrage charges which the Scottish 
railways threaten to impose next February on delayed wagons, it 
has been proposed in Scottish coal circles to raise the prices charged 
the railway companies for locomotive coal. While the proposal 
would meet the wishes of some coal owners, inquiri.s.go to show, 
says the Railway Times, that a successful combination of coal 
owners is not regarded as possible, as the Scottish railways have 
not for some time contracted for their supplies at the same time. 
Of late years the various companies have placed their contracts 
according to the state of the markets and not for six months’ 
requirements, as is done in England. 


AccorpInG to official returns published by the Ministry 
of Ways and Communications, the total length of Russian railways 
on December 31st, 1907, attained 62,057 versts (41,371 mi‘es). 
Of these, the lines owned by the State extended over 42,043 versts 
(28,029 miles), and those still belonging to private companies over 
20,014 versts (14 343 miles). The length of lines opene1 for tem- 
porary traffic extended over 344 versts (229 miles) ; of those build- 
ing, 1667 versts (1111 miles) ; and of those for which permission to 
build has been granted, 1981 versts (1321 miles). In the total net- 
work of Russian railways as given above are not inc uded the 
length of lines in the Grand Duchy of Finland, extending over 
4104 versts (2069 miles), and the Eastern China Railway, extending 
over 1607 versts (1071 miles). 


Ir is not improbable, says a contemporary, that the 
Manchester Tramways Committee will decide to make a trial of 
the trackless trolley system in one or more of the outlying 
suburbs. A deputation, which embraced the chairman and two 
other members of the committee, together with Mr. McElroy, the 
general manager, have been to Germany to inspect the working of 
the system there. What their conclusions may be has not yet 





transpired. They will present a report to the committee at an 
early date. It is understood that the deputation were favourably 
impressed, A system which obviates the necessity for tram lines 


would not only, it is thought, prove economical in itself, but would 
also render unnecessary a large expenditure on road widening. 
One of the first routes on which it would be tried would probably 
he between Sale and Palatine-road +/4 Northenden, for which the 
Manchester Corporation already holds parliamentary powers. 


Tue effect of treated ties on signal system track circuits, 
says the Hnayineering Record, is reported generally by railroad 
companies having experience in their use, to be quite noticeable 
with those treated with zine chloride, and irideterminate or not 
noticeable with creosoted ties. With the zinc-treated ties the 
difficulties are not experienced unless the greater part of a track 
circuit has been re-laid with recently treated ties, a few inserted 
at intervals to replace old ties having generally no noticeable 
effect. Some roads report that the interference with the signal 
circuits is most noticeable in hot dry weather, whereas in cool wet 
weather the difficulties are not experienced, the ties seeming to 
act as condensers. It is universally found, however, that the effect 
of the zine-treated ties disappears entirely after being in the road- 
bed for about a year, With all new ties, circuits more than 
1200ft. or 1500ft. cannot be operated, but with renewals up to 
25 per cent. there is no noticeable effect. 


Tur Elektrotechnische Zeitschrift gives some account 
of the developments in electric traction in Sweden. It appears 
that conversion will take place short!y on all the lines north of 
Stockholm, except from Laxa to Charlottenburg, Orebro to 
Svanta, and that from Gothenburg to Stramstad. The system 
will be fed from five power stations, the curront being stepped 
down at thirty-five sub-stations along the lines. The total length 
of line so supplied will be 1310 miles, of which 1230 miles will be 
single and the rest double track. The transmission voltage will 
be 50,000, and that at the trolley wires 15,000. The feeder system 
is to be equipped with the usual protective apparatus and the 
feeders from all except one of the stations are in duplicate and 
ew the line by different routes. The sub-stations are 
placed about 30 miles apart, and are connected to two separate 
feeders, and the subsidiary feeders along the track have been so 
designed that under the most unfavourable conditions the drop 
will not exceed 15 per cent. 


THe Great Eastern Railway Company has held a 
special meeting to give approval to the construction of a light 
railway between Elsenham and Thaxted. The chairman said 
there was some misconception as to this railway on the part of 
some of them. In 1896 Sir Walter Gilbey and Lord Blythe 
asked the Great Eastern to make the railway. The company 
declined, excepting on terms submitted, which at that time 
the promoters were not prepared to accept. Negotiations had 
heen going on from time to time ever since, and the Great 
Kastern terminus had now been accepted by the promoters, 
The total cost of the five miles of line was £31,500, to which the 
Treasury contributed £15,000. The landowners were giving the 
land for the railway free of charge, and also £750, being the moiety 
of the £15,100 given by the Treasury. The Great Eastern Rail- 
way Company had, therefore, to find the balance of £15,000, and 
when the line was completed it would become the company’s 
absolute property. That, he considered, would be an excellent 





NOTES AND MEMORANDA. 


THE results of investigations by Dr. Goerans, to deter- 
mine whether, in cases of welding by the oxy-acetylene flame, any 
process of carbonising is set up at the weld, are given in detail by 
Stahl und Eisen. tis found as the outcome of the experiments 
that no brittleness results, and that no difference is perceptible in 
the structure of the metal whether the oxy-hydrogen flame or the 
oxy-acetylene flame is employed. 


AccorpinG to the Iron and Coal Trades Review a sub- 
stantial increase took place in the imports of iron and steel, and 
manufactures thereof, into the port of Barce'ona during 1997. 
The total of iron and steel is returned at 9520 tons, and of manu- 
factures thereof 3383 tons, as against 2810 and 1669 tons respec- 
tively in 1906. To the 1907 tota's the United Kingdom contributed 
4050 and 671 tons respectively, the balance coming from Belgium 
and Germany. 


Prospects are reported of asbestos in Ilocos Norte, in 
the northern part of the isiand of Luzon. There has been no pro- 
duction, nor, indeed, much definite prospecting. It is certain, 
however, that there is a large mass of pyroxenite and serpentine 
in that region, and it contains locally some asbestos, part of which 
is fibrous serpentine, but most of it is of the amphibvle type. It 
appears that the asbestos is sufficiently abundant to justify 
thorough prospecting with a view to determining its workability. 





A METHOD of improving the operation of a series motor 
when used as a braking generator is the subject of a patent issued 
to B. G. Lamme (U.S. Pat. 888,912). A storage battery is con- 
nected in shunt to the field-magnet winding before the machine is 
used as a brake, and remains connected during the operation of 
the motor as a generator. When the machine tends to generate a 
weak current the battery will assist in supplying currsnt to the 
field-magnet winding. If the machine generates a strong current, 
part of it is diverted by the battery, which is thus put on charge. 
The excitation of the machine is therefore kept substantially con- 
stant, and the conditions of operation become more stable than 
they otherwise would be. 


Aw account is given in a recent issue of the Elektro- 
technische Zeitschrift of the results obtained with some recent cables, 
in which the self-induction is increased according to the method 
of Krarup by winding the copper conductor along its whole length 
with very fine soft iron wire. The amount of iron wire used has 
been increased in the recent cables by employing up to three 
ayers of iron wire. One cable described has a self-induction of 
000984 to 0.00975 henry per kilometre of double conductor. The 
author calls attention to the importance of dielectric losses in 
cables. The losses which depend on the current, &c , cause an 
increase of effective resistance with incressing frequency, while 
the losses depending on the voltage cause an increase of the 
effective leakage. The importance of this latter fact is pointed 
out, 


A RETURN issued by the Admiralty shows that between 
January Ist, 1901, and May 27th, 1908, 442 of his Majesty’s ships 
and other craft of war have been in accident and sixteen have been 
totally lost, including the loss by fire of the Forte, coal depdt, but 
excluding the loss of the picket buat of the Edgar, the steamboat 
and pulling cutter of the Vernon, the gig of the Defiance, a 
submarine mining vessel, and the steam cutter No. 219. The 
original cost of the vessels totally lost, including guns and naval 
ordnance stores, was £1,951,974 ; the lives lost as the result of the 
accidents were 408, and the dependants of those who lost their lives 
received £2592 in pensions and £3290 in gratuities. Between 
1901 and 1906, 218 vessels, which had been damaged in accident, 
were repaired in Government dockyards, and 60 in other 
dockyards, 


THE June number of Terrestrial Magnetism and Atmo- 
spheric Electricity contains a short article on the work of the magnetic 
survey yacht Galilee from the pen of the director, Dr. L. A Bauer. 
Daring the three years’ voyages of the Galilee a complete mag- 
netic survey of the Pacific Ocean was made with scarcely a hitch 
in the prozramme originally sketched out for it. The experience 
gained on bord has led to the conclusion that for future work a 
vessel must be specially constructed, and the Carnegie Institution 
has undertaken to defray the cost of a new wooden sailing vessel, 
the Carnegie, 155ft. long, with auxiliary ‘power (125 horse-power) 
provided by a gas engine, built, so far as possible, of non-magnetic 
materials, so that the outstanding magnetic effect of the ship will 
be less than’ the errors of observation. It is hoped that the ship 
will be ready next year, when a survey of the Atlantic will be com- 
menced, 


Srncea potential of some 100,000 volts exists a mile above 
the earth’s surface, it has been argued that a balloon must assume 
an enormous charge, which on landing might become dangerous. 
In reality, balloons are sufficiently conducting to adapt themselves 
to the varying potential of the medium. Their conductivity may 
be increased by painting them with chloride of lime, but this 
becomes ineffective after about an hour's sunshine. But the real 
danger lies not in the charge of the balloon as a whole, but in the 
different charges of its parts. These are sometimes greatly 
increased by the friction of the sand from the ballast against the 
car. A single bag may gite rise to dangerous charges. ‘The 
moment of landing is particularly dangerous, and the slitting of 
the envelope usually shows sparking in the dusk. These sparks 
are not dangerous unless a certain minimum capacity is discharged 
by them. The vglve, having been insulated on the top of the 
envelope, must be carefully and gradually discharged on landing. 


FiLvuorspar, associated with other minerals, has 
a broad distribution geographically and a wide range geo- 
logically, says a contemporary. In this country it is ob- 
tained mainly from mines, but a small quantity is obtained 
from open quarries. The output is from the counties of 
Derby and Durham. In the United States fluorspar is found in 
Arizona, Illinois, Kentucky, and Tennessee. The total quantity 
of fluorspar marketed in the States in 1907 is reported at 49,486 
short tons, which represents a gain in quantity of 8690 tons on 
1906. The production from Kentucky increased considerably in 
1907, and more spar was ground in this State than in Illinois. 
The production from Illinois decreased slightly, although Illinois 
still reports the larger production. Colorado shows a large pro- 
portional increase in 1907, but no production was reported from 
either Arizona or Tennessee. The three principal classes of con- 
sumers of fluorspar are, in order of importance, smelters and 
metallurgists, makers of opalescent glass and enamelled wares, 
and chemical manufacturers. 


A NEW type of torpedo has been invented by Lieut - 
Commander Cleland Dav.s, United States Navy. The torpedo con- 
tains a tube of vanadium steel ee about 40 lb. When the 
torpedo strikes the side of a vessel a shell is discharged from this 
tube, through the opening made in the vessel, with a velocity of 
600ft. per second. ‘This shell is charged with high explosives and 
equipped with a time fuse, so that when it reaches the interior of 
the vessel, which it will do, as it has sufficient velocity to pene- 
trate the bulkheads and the coal, it will explode, doing the 
greatest possible damage. In this way the protection supposed 
to be afforded a vessel by the water-tight compartments, bulk- 
heads, and layers of coal is overcome, and, of course, much greater 
damage done than when the explosion takes place on the outside 
of the vessel or perhaps a few feet in. In a trial at Sheep Island, 
in Massachusetts Bay, August 12th, a torpedo of the Davis type 
was sent 120ft. to a steel tank 15ft. in diameter with three bulk- 
heads of Zin. plate, and the torpedo shell passed entirely through 
the tank and bulkheads, going 100ft. beyond. There was no 





bargain. The meeting adopted the formal resolution. 





explosive in the shell used in this trial. 





MISCELLANEA. 





Accorp1nG to the Elektrotechnischer Anzeiger, a com- 
pany in Berlin is fitting a steamship which runs on the Oberhavel 
with a system of electric propulsion. The equipment consists of 
a suction gas plant consuming anthracite, a gas engine coupled to 
a direct-current generator, a battery of accumulators, and electric 
motors on the propelling shafts. It is estimated that the running 
costs will be less than those incurred with an ordinary steam 
engine equipment, on account of the saving in fuel. Two new 
ships with a similar equipment will also be added to the service 
next spring. 


Tue construction of the canal for barges of large size 
between Stettin and Berlin has been commenced. The Govern- 
ment are causing the work to be pushed forward with all possible 
speed, and it is hoped that the canal will be ready for traffic by 
1912. This canal will be of great advantaze to Stettin ; goods 
will be then forwarded in large lighters of 600 tons at reduced 
freights, and Stettin will thus be placed in a better position to 
compete with Hamburg in supplying the wants of the German 
capital. The canal is estimated to cost 43,500,000 marks 
(£2 175,009). 


A FRESHLY cut piece of sodium rapidly discharges an 
electroscope when the latter is negatively charged. The action is 
stopped by interposing a membrane of celluloid sufficiently thin to 
give interference colours, or a soap film, and also by blowing an 
air current past the surface, or heating the metal to its melting- 
point. Potassium gives no similar effect. The surface glows 
strongly in the dark. No active gas can be driven from the 
sodium by heat, and the true explanation of the action lies in the 
positive electrification of the air surrounding the freshly cut sur- 
face. When the metal is heated the action is violent, but it 
quickly falls away owing to the oxidation of the metal, 


Iraty will shortly possess the highest telephone station 
in the world. Work bas been commenced on the new telephone 
line to the Margherita hut, near the summit of Monte Rosa, 
15,217ft. The new observatory on the Col d’Ollen will be first 
connected with the Lombardy valley, and then the line will be 
continued to the summit of Monte Rosa. Queen Margherita of 
Italy, who contributed largely to the erection of the observatory 
and hut which bear her name, has been the chief supporter of the 
Alpine telephone line. Swiss critics, however, state that the 
innovation will be a failure, as it is impossible to plant posts in 
glaciers and masses of ice which are ever in a state of slow motion. 


A rEporT from Chicago, dated September 7th, says :— 
The construction of a deep-water canal from Chicago to the 
Mississippi having been successfully undertaken, so as to provide 
a water passage right down to the Gulf of Mexico, the same Water- 
ways Commission, under the chairmanship of Mr. E. 8S. Conway, 
is planning a waterway connection between Chicago and New York. 
This great undertaking will provide for a canal large enough for 
the heaviest ‘ake steamers to pass from Chicago to Defiance, Ohio, 
whence the Miami and Erie Canal will be enlarged to Toledo. The 
lakes will be used from that point to Buffalo, and from there the 
Erie Canal to New York will be deepened. The project will 
shorten the distance by water from Chicago to New York by 500 
miles. 


Tue Parisian has suddenly awakened to the fact that 
the Ville Lumiére is not so clean as it should be and thata 
defective water supply is responsible for the dustiness of the roads 
and the dirtiness of the pavements. In 1896 the Municipal 
Council began certain improvements and extensions of the system 
which were estimated to provide Paris with water sufficient for all 
its needs until the year 1920. Unfortunately, the calculations 
have proved wrong, and now there is a strong feeling in favour of 
a large and comprehensive scheme that will finally settle the 
question. Various suggestions have been made, and the most 
remarkable proposes that Paris shall draw its water supply from 
the distant Lake of Geneva, which could certainly supply all the 
water that it can need. 


As a coaling station Durban is of growing.importance, 
and it has been the endeavour of the port depattment not to 
permit her transit trade to diminish because of any want in 
facilities given. The average low-water depth at the harbour 
entrance has been increased to 324ft. Four 60-c#t. hydraulic 
cranes and two hydraulic capstans for moving wagons have been 
added to the port equipment, The coaling appliances were put 
into operation during the first half of last year, and have greatly 
facilitated coaling. The total tonnage trade of the port for 1907 
was 1,620,956 tons, of which 482,337 tons were imports and 
1,138,619 tons exports. Coal constitutes the prin¢ipal export, 
991,255 tons being exported, while other merchandise only 
totalled 147,364 tons. The total trade for 1906 was 1,354,192 tons, 
the imports being 563,158 tons,,the export of coal 703,870 tons, 
and of other cargo 87,164 tons. 


Tue great success which has attended the experiments 
in connection with wireless telegraphy will ultimately lead to the 
substitution of high for low-power apparatus in al! our battleships 
and armoured cruisers, says a contemporary. A commencement 
has been made with the battleships of the Channel Fleet, the 
Commonwealth being the first vessel to be so fitted, and it is 
intended to put the new fittings in the other vessels a$ they come 
into the dockyard hands for large refits. The next to be taken in 
hand will be the New Zealand. The new apparatus is a distinct 
improvement on the low-power fittings which it replaces, ensuring, 
as it does, messages being sent and received with accuracy over 
distances impossible of a few years ago, and enabling Gibraltar and 
Malta to be brought into direct touch with the Admiralty. The 
chaage in equipment necessitates the addition of new aé?rial fittings 
and increased height of masts with insulated rigging. 


Tue French Government have appointed a commission 
to report on the feasibility of transmitting electrical energy to 
Paris from water powers of the Rhone River, a distance of about 
276 miles. The project under study was originally proposed in 
1903 by MM. Blondel, Harlé, and Mahl, and contemplates a hydro- 
electric plant with a capacity of 115,000 kilowat's, the total cost 
of which is estimated at £2,400,000. Following is an estimate of 
the amount of electrical energy that will be required by Paris 
annually in the near future. Electric traction, subways, 100 
million kilowatt-hours ; electric light and power, 300 million kilo- 
watt-hours ; electric traction, street railways, &c., 100 million 
kilowatt-hours ; railroad electric terminals, 125 million kilowatt- 
hours ; total, 625 million kilowatt-hours. To furnish this quantity 
of energy will require, it is estimated, a plant capacity correspond- 
ing to 70,000 kilowatts at the end of the transmission. 


AccorDING to a contemporary, the War-office have not 
given up hope of being able to find a British aéroplane that can 
be made to fly. It is understood that the Royal Engineers Balloon 
or Aéronautical Department are expecting that Captain Dunn’s 
atrial machine will accomplish a more successful flight than was 
the case last year. The new apparatus has again been sent north 
of the Tweed, to the same secluded spot in Perthshire upon’ the 
Duke of Atholl’s estate A party of sappers have gone thither to 
assist the captain in the conduct of the experiments. Itis said 
that the American inventor, Mr. Cody, whose double-decked 
aéroplane on the Wright Brothers’ model is also complete, and 
now in the sheds at Farnborough, is likewise anxious to go north 
to carry out his trials. Cove-common is too public a place, it is 
urged, and the people, as well as the photographers, cannot be 





kept at a distance. Both hinder the inventors and mar their 
attempts to improve the apparatus and make long flights. 
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The British Association and Gaseous Explosions. 


THE recent vigorous action taken by the Engi- 
neering Section of the British Association in the 
investigation of what goes on inside the cylinder of 
an internal combustion engine will go far to remove 
the impression which has been allowed unfortu- 
nately to grow up that the meetings of the 
Association were moving along a line which in the 
end would approach what has irrevently been 
called the “ scientific picnic.” No one, of course, 
went so far as to say that it had arrived at that 
destination, but it was undoubtedly -felt that the 
Association did not carry such weight as it had 
done thirty years before. It is a matter, therefore, 
for great satisfaction to be able to record and 
approve of the vigorous steps taken by the Engi- 
neering Section to carry out such an investigation 
as this, of which the importance is second to none. 
The credit for the initiation of the work is due, we 
believe, to Mr. Dugald Clerk, this year’s Sectional 
President, although the formal motion for the 
creation of a Research Committee was not actually 
moved by him. The mere creation of a Committee 
would not of itself have ensured any. particularly 
useful consequences, as the Engineering Section 
already knows, unless it had received a good deal of 
scientific impetus from within. This impetus came 
from the enthusiasm and keenness of its members. 
The chairman, Sir William Preece, took a consider- 
able interest in the matter, and among the rank and 
file of the members of the Committee were Mr. 
Dugald Clerk ; Professor Hopkinson, of Cambridge ; 
Professor Burstall, of Birmingham; Professors 
Coker, Dalby, and Hele-Shaw, of London; Capt. 
Sankey, Col. Holden; and Dr. Petavel, the new 
profe-sor at Manchester. These represented the 
engineers. Physics was very capahly represented 
by Professors Callendar and Watson and Dr. Harker 
of the National Physical Laboratory, and chemistry 
by Professors Dixon and Bone. 

This powerful Committee was appointed at the 
meeting at Leicester last year, and within the year 
a first report in the form of a pamphlet of some 
thirty pages has been presented. The procedure 
adopted by the Committee which led to so compre- 
hensive a report was for each of the seven meetings 
held to be preceded by a short paper by one of the 
members, which served as a basis for. discussion. 
Mr. Dugald Clerk dealt with the dissociation of steam 
and carbonic acid, Professor Hopkinson with 
measurements of internal energy of gases up to 
1400 deg. Cent. and with explosion pressures as a 
means of determining the energy function—or law 
connecting heat given toa gas with its temperature ; 
—Dr. Harker dealt with dissociation and specific 
heats of steam and carbonic acid, and with the com- 
parison of gas thermometers at very high tempera- 
tures. Professor Coker gave the results of some 
very interesting tests which he had carried out on 
the wall-temperature of a gas engine cylinder, and 
showed that the temperature change during any 
cycle was very slight. At the last meeting 
Professor Callendar read some notes on the 
deviation of actual gases; from the ideal state 
and the experimental errors in the determina- 
tion of their specific heats, which were printed 
by the Committee as an appendix to the 





this Committee did do, would be to examine into, 
and digest, the work which had already been done 
in the subject, not only in England, but also in 
Germany, France, the United States, and elsewhere. 
After an examination of this work they came to a 
number of conclusions, of which the two most im- 
portant are that :—‘‘ It seems probable that very 
shortly after the attainment of maximum pressure, 
that is, within a time small compared with that 
required to reach maximum pressure, the trans- 
formation of the chemical energy into thermal 
form is everywhere complete, except in a thin sur- 
face layer where this transformation is retarded by 
the cooling action of the walls.” And that :—“The 
effects of dissociation—provided that equilibrium is 
attained—are indistinguishable from those of in- 
creasing specific heat, and should be included in 
the change of energy. Dissociation may give rise 
to errors in the temperature measurement, but 
there is reason to suppose that the dissociation 
which occurs in the carbonic acid and in steam at 
a temperature of 2000 deg. Cent. is too small to 
cause any material change of volume, though it 
may mean considerable absorption of heat.’ In 
view of the controversy that has raged fitfully for 
so many years as to the cause of the apparent sup- 
pression of temperature after a gaseous explosion, 
these conclusions are of great interest and im- 
portance. They show that this effect is mainly 
sue to rise of specific heat and cooling by radiation 
or conduction throughout the mass of the gas. 
This explanation is not now put forward for the 
first time, but it is noteworthy that it should now 
command the assent of so many of those who are best 
qualitied to speak onthe subject. As regards actual 
measurements hitherto made of the specific heats 
of oxygen, nitrogen, carbonic acid, ca» bon monoxide, 
steam and exhaust products generally, the com- 
mittee find very serious discrepancies. Thus, for 
instance, Mr. Dugald Clerk’s recent results are 
about 10 per cent. higher than the equally recent 
experiments of Holborn and Austin, a difference 
great enough toaffect profoundly any superstructure 
built upon them. Furthermore, Professor Callendar 
records his opinion that the results obtained by 
Regnault are probably 2 or 3 per cent. too low, 
whilst at the higher temperatures reached by 
Holborn and Henning the error may possibly 
amount to as much as 10 per cent. The Committee 
plotted on a diagram the figures for the internal 
energy resident at different temperatures in a 
gaseous mixture of the composition of exhaust 
gases, as found experimentally by Holborn and 
Henning, Dugald’ Clerk, Langen, and Mallard and 
Le Chatelier. They then drew a curve fairly 
between these very different points, and considered 
that it probably represented the true values. to 
within 5 per cent. For comparison’s sake, it may 
here be mentioned that at a medium temperature 
such as 1400 deg. Cent., the increase in internal 
energy due to the rise in specific heat amounts to 
about 25 per cent., so that if we now have a curve 
given us correct to 5 per cent. we have much to be 
indebted for to the Committee. It is notable, 
however, that Mr. Dugald Clerk’s results, and those 
obtained by the eminent French physicists, Mallard 
and Le Chatelier, lie well above this curve, and 
that a rival curve could be drawn to pass 
much more evenly through these points. We 
should not therefore be surprised if the Com- 
mittee should find reason before their next report 
is presented to raise the level: of the curve they 
have shown. 

The most animated part of the discussion, which 
followed the reading of the report, arose out of the 
following sentence which occurs in the report:— 
“He (Professor Hopkinson) found that while in the 
latter half of the compression stroke the heat lost 
to the walls amounted to a considerable fraction of 
the work done, some part of this loss was actually 
restored to the gas during the first half of the 
succeeding expansion, and this notwithstanding the 
high temperature of the air, which, in expansion 
as in compression, was much above that of the 
walls.” This refers to the compression and expan- 
sion of some air which was ,;urposely enclosed in 
a@ gas engine cylinder of which the shaft was 
motored round. That such a statement, in the 
form in which it was made, should be ques- 
tioned was only to be expected, as it apparently, 
if not actually, infringed the laws of thermo- 
dynamics, to say nothing of those of common 
sense. It appeared, however, that it was only the 
average temperature of the air which was meant, 
and that the temperature of the air close up to the 
walls where any such heat change must take place 
was assumed to be actually below that of the wall, 
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although the average temperature of the air through- 
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was forthcoming to show the existence of any such 
reversed temperature gradient, and as the piston 
was unjacketed, and would consequently be at a 
higher temperature than the walls, it is at least 
possible that the heat leak was there. The point 
at issue is one that could easily be cleared up expe- 
rimentally, as doubtless it soon will be. 

The great desideratum in this subject at the pre- 
sent time is more experimental work. It is, there- 
fore, a matter for keen satisfaction that a prospect 
was held out that the resources of the National 
Physical Laboratory would be brought to bear on 
the problem. This announcement was made by 
Dr. Glazebrook, the Director of the Laboratory, and 
it was received with hearty applause by the large 
meeting which attended the discussion of the 
report. As was pointed out by Capt. Sankey 
during the discussion, there is at present no satis- 
factory means of comparing the thermal efficiency 
of any internal combustion engine with the ideal 
limiting efficiency for the given conditions of opera- 
tion. The ideal limiting value is, in short, not 
known. And until the values of the specific heats 
or of the internal energy of the motive gases is 
known, no standard of attainable efficiency can be 
laid down. When the figures become known the 
algebraic work can easily be applied, either by the 
formula suggested at a recent meeting of the Insti- 
tution of Civil Engineers or by some other of the 
same kind. During the discussion of the report 
Captain Sankey was able to show very clearly that 
our only guide at present, the “ Air Standard,” 
lacked the most important feature that such a 
standard should have, in that it could not be used 
as a practical guide in the design of internal com- 
bustion engines. Whether with a guide or without, 
however, there is no reason to doubt that the 
development of the gas engine will continue. As 
Mr. Dugald Clerk said in his address, the engineer 
roust proceed with his work in the world, whether 
he fully understands what he is doing or not. 
With gas engines, however, which have now 
attained so high a standard of thermal economy, it 
cannot be but that the remaining “per cent.” of 
efficiency, still practically attainable, will have to 
be torn from Nature with increasing difficulty, and 
it is therefore only fitting that in this difficult 
task the engineer should have all the assistance 
which science is capable of rendering. We do not 
doubt that this help will be forthcoming, but to 
bring it nearer to our present time every encourage- 
ment should be given to the work of the Committee 
on Gaseous Explosions appointed by the British 
Association. 


Engine and Boiler Breakdowns. 


THE annual report of the British, Engine, Boiler, 
and Electrical Insurance Company, Limited, has 
just been issued. Mr. Longridge’s reports are 
always excellent reading; this year he has excelled 
himself. He has a special gift for putting facts 
clearly in concise and simple language, and his 
comments and criticisms are sometimes entertaining 
and invariably instructive. He has the rare merit 
of feeling no shame in admitting that there are 
some things which he does not understand, and 
cannot attempt toexplain. It is an old saying that 
failures are more instructive than successes, and 
the inability of an expert to give a satisfactory 
reason for particular occurrences is far more useful 
and helpful than would be the application of inade- 
quate theories to solve structural puzzles. 

The present report is peculiar to some extent, in 
that it is concerned with some excessively old engines 
and boilers. One of the latter was at work for about 
seventy-two years. To it we shall refer presently. 
Turning to the statistics, we find a steady increase 
in the percentage of failures of valve gear. This 
has risen from 21.0 as an average for the twenty- 
four years preceding 1906, to 23.3 in 1906 and 28 
in 1907 for steam engines. Gas engines are much 
more liable to breakdown in this respect. Of 
these the percentage previous to 1906 was 32.5. 
In 1906 it fell to 28.7, but in 1907 it rose again 
to 43.3 per cent. These percentages are not on 
the number of engines insured, but on the number 
that failed from all causes. Mr. Longridge holds 
that the increase in the number of breakdowns cf 
steam engines traceable to failures of valve gears is 
probably the result of increase of speeds and number 
of parts. The reduction in the number of breakages 
from spur gearing is the natural consequence of the 
substitution of rope and direct driving for the older 
system of transmission. The steady increase in 
broken cylinders and pistons is due principally to the 
use of steam at temperatures and pressures higher 
than the parts can safely bear. He adds that the re- 
ductionin thenumberof mainshafts brokenis remark - 





able and inéxplicable. The comparative figures are, 
previous to 1906, 4.4 per cent.; 1906, 5.2; and 
1907, 2.6, or precisely one-half the number broken 
in the preceding year. These percentages again are 
based on the number of failures from all causes. 
They indicate the parts that are “believed to 
have given way first,” but in a serious break- 
down, when nearly everything is broken, some 
doubt is naturally left in the mind as to the 
primary cause. This immunity of cranks cannot be 
due to an improvement in the quality of the metal, 
for that has not taken place to a noteworthy extent 
for several years. We must rest content with the 
fact, classifying it with various catastrophes the 
cause of which is “wropped in mystery.” Mr. 
Longridge’s statement that the persistent increase 
in the breakdowns of gas engines is unsatisfactory, 
and demands the particular attention of makers of 
that type of machinery, will go home to the hearts 
of all users of these motors. Reading between the 
lines, we see that much of the mischief is due to 
false economy. “If all side shafts were fitted with 
ring lubricators, and levers made of wrought iron 
or good cast steel, the percentage would be reduced.” 
The gas engine works under much more difficult 
conditions than the steam engine. Its life is more 
strenuous. The action is more that of a piece of 
ordnance than an engine. The cylinder tempera- 
ture is much higher. Expansion and contraction 
are more violent and greater in range, and the con- 
sequence is that, unless the materials used are quite 
excellent and the proportions ample, something is 
sure to give way. It is matter for regret that these 
facts seem to have been ascertained by German and 
Belgian engineers long before they were realised at 
home. It is certain that engines of very high 
power worked with blast furnace gas originated with 
Cockerills, of Seraing, and that even now they are 
being made only in a tentative fashion in this 
country. The reason usually assigned is that great 
difficulties have to be overcome in dealing with the 
enormous stresses and high temperatures proper to 
such engines. 

Returning to steam engines, we find that in many 
cases the designer of details courts disaster. We 
remember one case some years ago which came 
under our own personal observation. A tandem 
compound three-crank vertical engine ran at about 
180 revolutions, indicating 1200 horse-power. The 
drain cocks on one of the engines opened by means 
of asmall copper pipe into a sump, from which the 
water was supposed to run away freely. One day 
the water rose until the end of the drainage pipe 
was deeply immersed. Steam was shut off at 
dinner time. The engine continued to run by its 
own impetus, and, the cocks being open, a quantity 
of water was sucked up into the low-pressure 
cylinder. The result was a complicated smash. 
Mr. Longridge gives particulars of a somewhat 
similar accident which occurred to a high-speed 
triple-expansion vertical condensing engine. The 
condenser was of the separate type, and the arrange- 
ments were such that if the air-pumps did not keep 
the jet condenser clear the water might find its way 
into the low-pressure cylinder. To prevent this a 
special valve was provided in the exhaust pipe. Now 
the two pumps were driven by a motor which got 
its current from a dynamo driven in its turn by the 
engine. The usual practice was to shut off steam 
first and then the valve in the exhaust pipe. After 
the engine had been a year at work water got into 
cylinder, with the inevitable result. Mr. Longridge 
writes :— ‘It is commonly, believed that some 
special guardian protects children and drunken men. 
Surely that guardian must have drawn this engine 
also under the covering of its wings, otherwise it 
could hardly have escaped disaster during the 
twelve months it had run. Every day there must 
have been a race between the water and the man. 
Would the water reach the cylinder or the man the 
valve in the exhaust pipe first ? It must have been 
a really sporting chance on which it would have 
been hard to obtain odds from anyone ‘in the 
know.’ No, the least reflection would have shown 
the driver that the valve he closed first was pre- 
cisely the valve he should have closed last. If he 
had destroyed the vacuum, either by closing the 
injection cock or by shutting off the condenser, or 
by opening the atmospheric valve before touching 
the engine stop valve, the accident would not have 
happened.” 

We have mentioned an extremely old boiler. It 
was of the “ Elephant” type, consisting of an upper 
and two lower drums, connected by tubs at each end. 
The diameter of the upper drum was 2ft. 1lin. 
and of the lower drums lft. 4in. The boiler was 
14ft. 6in. long. It was made of plates originally in. 
thick, and worked at 42 lb. per square inch. It was 
no less than seventy-two years old, and was insured. 





Nothing wrong could be found with it, but Mr, 
Longridge decided that it was really too old to be 
safe. So last year it was taken out and laid on ong 
side. Then an inspector attacked it with an ordi. 
nary hand hammer, striking first the bottom o! ong 
of the lower tubes. To his surprise the flat face of 
the hammer did not bulge or indent the plate, but 
simply went through it, making a round hole like 
punched hole, and breaking the disc driven out into 
many pieces. By further blows he increased the 
length of the hole to 6in., keeping its width the 


same as that of the hammer head and pulverising 


the material knocked out. He found the other 
bottom tube in the same state—utterly rotten, 
The puzzle is how came it to pass that the 
boiler stood a pressure of 40 lb. on the square 
inch. The lower drums did not rest on brick- 
work which could support them. Various spe- 
cimens and test pieces cut from the plates gaye 
quite different results. In some cases the tensile 
strength was as much as 20 tons to the inch; in 
others none at all. The chemical composition of 
the metal is not given. It ought to be interesting 
information. The boiler had been lightly fired ; but 
it had been worked almost continuously night and 
day. Its life as compared with that of an ordinary 
boiler was equal therefore to 144 years. ‘These old 
elephant boilers were made of thin plates of 
admirable quality, and seem to have been almost 
indestructible. We ourselves can call one to mind, 
much larger than that of which we have been 
speaking, which was in excellent condition, carrying 
50 lb. pressure, and 47 years old. If only cor- 
rosion can be averted, a thin plate is always 
more durable than a thick one in a boiler. It 
is more flexible, less liable to grooving, and 
probably of better quality. Speaking of grooving, 
it is worth while to say that after twenty-six 
years of boiler insurance, during which no life was 
lost through the failure of a boiler insured by the 
company, a man was killed in 1907 by the fracture 
of the internal angle iron ring securing the bottom 
end plate of a vertical chimney boiler to the shell. 
The end was partly torn from the shell and bent 
downwards, making a crescent-shaped opening, 
through which the contents of the boiler escaped. 
The boiler had been thoroughly examined year by 
year by one or other of the company’s inspectors 
and by the chief engineer at the works, none of 
whom discovered the grooving, though the inspec- 
tors, at least, looked for it. Having seen the boiler 
after the explosion, Mr. Longridge is not surprised 
that it was not detected. The fine crack at the 
bottom of the grooving, which was the real cause 
of the accident, could not be seen. It is to be 
assumed that such cracks seldom occur. Yet it is 
not impossible that they may exist more frequently 
than is suspected, and that they may be the initial 
cause of boiler explosions the reasons for which 
are not apparent. 


Warship Repairs and the Thames. 


THE attention of the Admiralty is directed 
almost every year by local members of Parliament 
in the East End of London to the desirability of 
orders being placed with Thames firms for the 
execution of a portion of the work of new naval 
construction. Why the members cf Parliament 
should interest themselves in the question is mainly 
explained by the reception of requests from con- 
stituents asking them to use their influence with a 
view to the bestowal of contracts, so as to attempt 
to relieve the condition of unemployment which 
always seems to exist in that part of the metropolis. 
On the present occasion application has been made 
more particularly for work of repairs to be entrusted 
to Thames-side firms, but the official reply does not 
offer any encouragement in this direction. The 
intimation states that it is not possible to hold out 
a hope of alleviating the state of unemployment in 
London by the Admiralty placing orders for repairs 
to his Majesty’s ships with Thames firms. The 
reply adds that the plan of giving work to private 
firms has already been tried, and proved so expen- 
sive that it had to be abandoned, and the money at 
the disposal of the Admiralty would not permit of 
its renewal. That the charge of alleged costliness 
appears to be solely levied against the compara- 
tively few shipbuilders remaining in the metropolitan 
area is shown by the next and concluding sentence 
of the official answer. It is to the effect that there 
is no reason why the firms on the Thames should 
not tender for the construction of those ships for 
which their works are suited, and that the 
Admiralty would be glad to place orders with them 
if price and other conditions made it possible to do 
so. The latter statement largely represents the 
stereotyped reply made on former occasions when 
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Thames builders have themselves asked for orders 
or have complained of the lack of contracts from 
the Admiralty. 

{t is unfortunately only too well known that the 
shipbuilding industry in London has been declining 
for many years past, whereas an expansion has 
taken place in most other places which are favour- 
ably situated from the standpoint of obtaining raw 
materials. One by one the London shipyards and 
marine engine works have been either removed to 
other districts or been discontinued, and the few 
which still remain naturally labour under disadvan- 
tages similar to those experienced by the under- 
takings which have departed from the metropolis. 
In the first place,coal and other raw materials have 
to be procured from a distance ; secondly, wages are 
higher; and in the third place, the burden of local 
rates is excessive, and assists in driving trades away 
from London. Is it any wonder in these circum- 
stances that the Admiralty should declarethatthe plan 
of giving repair work to private firms has proved so 
expensive that it had to be abandoned? But if the 
London firms were able to work under the same 
conditions as prevail in the Royal dockyards, it is 
highly probable that the charge of being costly in 
the execution of repairs would never have been 
made. The policy followed at the dockyards, 
according to a statement made last January by the 
then First Lord of the Admiralty, is to pay the 
skilled workers higher wages when engaged on 
special work, whilst the wages are reduced to the 
ordinary scale when other classes of work are per- 
formed. The result of this practice is to secure 
continuity in employment for the men, and at the 
same time retain them for the dockyards. We 
wonder how many orders, both home and foreign, 
have been lost to Thames sh'pbuilders owing to the 
refusal of the workers to accept lower wages in 
order to allow the firms to obtain and carry out 
special contracts, and a similar state of affairs 
exists at the present time in consequence of 
the prolonged strike on the North-East Coast. 
Sir Benjamin Browne, speaking at Newcastle-on- 
Tyne about a week ago, remarked that employers 
can only secure orders when trade is bad by quoting 
lower prices, but the attitude of the men shows 
that they will not give any help in meeting cus- 
tomers. This was precisely what occurred in 
London in connection with an Austrian Govern- 
ment contract for torpedo boats a few years ago, 
and the firm concerned has now removed from the 
district to the Clyde. The elasticity in the scale 
of wages paid at the Government dockyards is, 
however, not the only advantage possessed by these 
establishments, as we believe they are exempt from 
local rating, although a Government contribution 
may be made in lieu of the payment of rates, but 
this would not by any means be the equivalent of 
the rates as they would be applied toa private works. 
If, then, these two benefits are enjoyed, the Royal 
dockyards ought to be able to effect repairs 
cheaper than the yards situated on the Thames. 

The question, however, assumes a different com- 
plexion when regard is paid to the shipyards in most 
other parts of the country, as these either control 
their own supplies of raw materials, or are situated 
in close proximity to them, and they practically 
produce all classes of warships complete. Under 
such favourable conditions the large private yards 
must be able to turn out new construction at a 
lower cost than the Royal dockyards, and they 
should also be in a position to carry out repair 
work cheaper. But it seems to be the settled 
policy of the Admiralty to entrust repairs, altera- 
tions, and refits to the Government dockyards, in 
so far as concern the hulls, fittings, auxiliary 
machinery, «&ec., and from the Dockyard Expense 
Accounts for 1906-7 it appears that very little work 
of this kind was put out to contract. The expen- 
diture on labour for repairs and alterations in that 
year was considerable, and it formed a very 
important item in the total cost incurred on each 
vessel, the wages ranging up to as high as two- 
thirds of the outlay. If the elasticity of the wages 
scale was brought into operation in these particular 
works it would doubtless be possible for the Royal 
dockyards to reveal a saving in expenditure as com- 
pared with the estimates, but this would not imply 
that the difference represented a profit, as the work 
might have been carried out in private yards for 
the same or even less money. It would certainly 
be a matter of interest to learn how the conclusion 
has been arrived at that the plan of giving repair 
work to private firms has proved so expensive that 
it had to be discontinued. It is doubtful whether 
two works of repair are ever exactly identical, and 
if they are not, how has the comparison between 
the cost in Royal and private yards been made ? 
Is it based upon estimates which may err either on 








one side or the other, or is the conclusion solely 
founded upon the determination to provide employ- 
ment for the Government dockyards no matter 
what the cost may be? 


H.M.S. St. Vincent. 


THE St. Vincent, the latest and greatest of our 
Dreadnoughts, was laid down at Portsmouth on 
December 30th, and was launched yesterday. She 
is the eighth of our all-big-gun ships, including the 
three vessels of the Invincible class. Only the 
broadest facts about her construction have been 
made known, and whilst she resembles the 
prototype in general arrangement, she is larger 
in every respect and heavier. Her length is 
530ft., her beam 84ft.; she draws 27ft. of water, 
and displaces 19,250 tons. Her turbines will 
develop between 24,000 and 25,000 horse-power, 
and her speed will be about 21 knots. Her arma- 
ment will resemble closely that of the Dread- 
nought, but the opinion that the 12-pounders of 
that ship were too small to repel torpedo attack 
has been allowed to prevail, and she will carry 
a number of 4in. guns. Little more that is 
definite about her can be said, but attention 
may be directed to a description of the first 
of the three Brazilian Dreadnoughts which we 
print on page 260. This vessel, which was 
also -launched yesterday, is the Elswick idea 
of what an all-big-gun ship should be. Elswick 
has always favoured big armaments, and the Minas 
Geraes carries twelve 12in. guns to the St. Vincent’s 
ten. But it is in the disposition of the armour 
that we may look in the Brazilian ship for some 
hint as to the arrangement in the British ship. It 
must, however, be borne in mind that carrying 
fewer big guns, she is able to bear heavier armour, 
and in place of the Brazilian Qin. belt she has a 
belt amidships 1lin. thick, which probably tapers 
off considerably fore and aft. 


The Engineers’ Strike. 


Ir seems not improbable that the engineers’ 
strike is at last coming to an end. For two days, 
Tuesday and Wednesday, a conference between the 
Employers’ Federation and representatives of the 
three unions which have led the struggle, the 
Amalgamated Scciety of Engineers, the Machine 
Workers’ Association, and the Steam Engine 
Makers’ Society, took place, and late on Wednesday 
it was made known that the terms of a provisional 
agreement had heen settled, and that this agreement 
will be submitted to the men as soon as possible. 
It is needless to say that, following the usual 
practice, the exact terms arrived at are regarded as 
confidential; but there was a distinctly hopeful 
feeling amongst those engaged in drawing it up 
that a means of bringing the disastrous conflict to 
an end had at last been found. Of necessity, the 
proposals must be submitted to the members of the 
unions, and it is possible they may reject them, as 
they have done all previous proposals; but there is 
every probability that after seven months’ idling, 
and with the winter approaching, they will be 
glad to make peace. It is devoutly to be hoped 
that they will do so, for it would be beyond all 
things deplorable if trade, which is at length begin- 
ning, feebly enough, to improve, were again stifled 
by this irrational struggle. 





THE BRITISH ASSOCIATION. 
No. I. 


THE meeting of the British Association that has just 
taken place in Dublin gave striking evidence that, in spite 
of the various influences that militate against this Associa- 
tion retaining the importance it once enjoyed, yet it keeps 
a strong hold on the scientific world, and is still very 
popular with the admirers of scientific people. The 
numbers attending reached 2270, and included a fine 
selection of our own leading men, as well as some from 
abroad—14 in number—and 222 ladies. One by one con- 
spicuous figures disappear. One always misses Sir 
Frederick Bramwell; Sir Benjamin Baker is looked for in 
vain; and now that charming personality the Earl of 

tosse will no longer grace the meetings of the Associa- 
tion with his presence. 

Section G met in the Engineering School of Trinity 
College, and a large number, including many ladies, 
assembled to hear the presidential address. The Pre- 
sident, Mr. Dugald Clerk, alluding to the death of Lord 
Rosse, remarked :—I feel sure that you would wish me to 
refer to the sad loss sustained by Ireland and the world 
of science in the death of Lord Rosse on the very eve of 
our meeting. We of the British Association feel that 
loss keenly, as he was one of our Vice-presidents for this 
meeting; and, further, he took a very great interest in 
the Engineering Section. He joined in our discussions 
on many occasions, and has also read a paper here. Lord 





Rosse was a distinguished member of a distinguished 
family. It is useless to remind you of his father’s great 
contributions to astronomical knowledge, or of his own 
work on the same subject, or of the wonderful work of 
his brother, the Hon. C. A. Parsons, on the steam turbine. 
The work of the Parsons’ family is of vital importance 
to the world, and the name of Parsons ranks high among 
those of the many great men whom Ireland has pro- 
duced. In Lord Kelvin we have lost the last member of 
the brilliant group of men of science by whom the 
universal laws of thermodynamics were established 
about the middle of the last century.” Mr. Clerk then 
delivered the admirable address on Thermodynamics, 
which we conclude in this issue. A vote of thanks was 
moved by Sir William White, and passed with acclama- 
tion. 

The first paper taken was on “ Recent Advances in 
Steam Turbines,” by Gerald Stoney. It was a continua- 
tion of a paper read two years ago by the author at the 
York meeting of the British Association, and showed the 
rapid progress that has been made in steam turbines 
during the past two years. It justified its title by touch- 
ing upon the recent development of turbine engineering 
in all directions. 

Sir Wm. White, in discussing the paper, remarked 
that they had arrived at the stage when the reciprocat- 
ing engine must give place to the steam turbine, and 
although there were predictions that the steam turbine 
was to give place to the internal combustion engine, he 
thought before that further step was taken very difficult 
work had to be done. 

Mr. Beaumont referred to some of the details of the 
working of the turbine, and said that in it they were able 
to get economy and also high power in a very small 
compass. Apart from marine propulsion or the working 
of dynamos, the advance described by Mr. Stoney showed 
the possibility of very great advantages from the use of 
these machines in other directions. He thought that an 
interesting point about the turbine was its use of the 
factor of speed so as to enable a large amount of power to 
be obtained with comparatively little effort. He com- 
pared the case of the turbine with the petrol motor, in 
which the same kind of thing had been done. 

Mr. Dugald Clerk said that he had been one of the very 
first to make a brake test on a steam turbine. He 
thought that that was about 1885, and he recollected 
that the speed was 10,000 revolutions per minute. He 
considered that an entirely new range of possibilities was 
opened up by the introduction of the exhaust steam 
turbine. He drew attention to Mr. Stoney’s statement 
that there was as much power in the steam from 
atmospheric pressure down to 273in. of vacuum as there 
was from 1501b. down to atmospheric pressure. From 
the atmospheric pressure downwards, a ratio of expan- 
sion of as much as 60 could be obtained; a recipro- 
cating engine that would do that would have to 
be of gigantic dimensions. He thought that not the 
least important result of this development would be a 
saving in the national store of coal. Moreover, the 
turbine had improved the reciprocating engine to a 
remarkable extent. 

After Mr. Hawksley, Professor Fitzgerald, and Mr. 
Price had also spoken, Mr. Stoney replied to the dis- 
cussion. He mentigned that in the county of Durham a 
scheme had been successfully put on foot by the local 
electricity supply company to use exhaust steam tur- 
bines at many of the mines and pump the electric 
current thereby produced into a common main for dis- 
tribution as might be needed in the district. He also 
said that marine turbines were immensely larger than 
land turbines asa rule. Those in the Cunarders were 
from 60,000 to 70,000 horse-power. 

This terminated the first day’s meeting. 

On Friday, 4th, Section G again met in the Engineering 
Schools and attracted a large audience. Mr. Dugald 
Clerk, the President, was inthe chair. He stated that the 
report of a Committee on Gaseous Explosions would form 
the subject of their consideration at that sitting. He 
regretted the absence through indisposition of Sir W. H. 
Preece, Chairman of the Committee, adding that he had 
received a letter from Sir William stating that although 
he was unable to attend the present meeting, he would 
continue his work in connection with the Committee next 
year. With reference to the report of the Committee, 
which would be submitted for consideration, he—the 
Chairman—wished to inform the representatives of the 
Press and all present that according to a rule of the 
Association all reports relating to original research were 
private, and could not be published without the authority 
of the Council. That authority would probably be 
obtained for the publication of the present report. 

Professor Bertram Hopkinson read an abstract of the 
report. It was entitled “‘Gaseous Explosions.—First 
Report of the Committee, consisting of Sir W. H. Preece, 
Chairman; Mr. Dugald Clerk and Professor Bertram 
Hopkinson, Joint Secretaries; Professors Bone, Burstall, 
Callender, Coker, Dalby, Dixon, Hele-Shaw, Smithells, 
and Watson, Dr. Harker, Lieut.-Colonel Holden, Dr. 
Petavel, and Captain Sankey, appointed for the Investiga- 
tion of Gaseous Explosions, with special reference to 
Temperature.” 

It is pointed out that to engineers the investigation of gaseous 
explosions is chiefly of interest because of its bearing upon the 
theory of the internal combustion engine. The committee have 
hitherto considered it mainly from this point of view, conceiving 
that a limited interpretation of their reference would be necessary 
if their labours were to lead to any result within a reasonable 
time, and that the limitation adopted should be determined by 
the fact that the committee was initiated by the Engineering Sec- 
tion. On the other hand, the work has been by no means entire!y, 
or even mainly, of a practical as aistinct from a purely scientitic 
character. Many questions of a kind that might properly engage 
the attention of the Chemical and Physical Sections have been 
raised and discussed, and full scope has been given to the varied 
skil. and knowledge possessed by the different members of the 
committee, among whom, in addition to engineers, there are seve- 
ral whose interests are mainly in the direction of pure science. 

Seven meetings of the committee have been held, and they have 
been excellently attended. At each meeting one or more notes 
written by members of the committee have been presented and 
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have formed the basis of the discussion. The following is a list 


of these notes :— 


No.1. General Introduction ... ... 
No. 2. Dissoe’ation of Steam and 
Carbonic Acid ... ... ... 
Measurements of Internal 
Energy of Gases up to 1400 
deg. Cent. Sh ARIS ine 

. Explosion Pressures as a 
Means of Determining the 
Energy Function of Gases .. 
Dissociation and Specific Heat 
of Steam and Carbonic Acid, 
and Comparison of Gas- 
thermometers at very High 
Temperatures... ... ... 

The Temperature of the Walls 

of a Gas Engine Cylinder ... 

The Deviation of Actual Gases 

from the Ideal State, and the 
Experimental Errors in the 
Determination of their 
Specific Heats ... ... ... H. L. Callendar. 

The essential feature common to the operation of all gas engines 
is the conversion of a mixture Of inflammable gases, by combustion 
or explesion, into a mass which consis's in all practical cases of a 
mixture of steam, carbon dioxide, nitrogen, and excess oxygen. 
The performance of the engine depends primarily on the change 
in pressure or volume, or both, resulting from this chemical trans- 
formation, and on the properties of the products of the transforma- 
tion after they are formed. The foundation must be a knowledge 
of the properties of the gases enumerated above at the tempera- 
tures occurring in the gas engine—that is, between 1000 deg. and 
2500 deg. Cent. This report, therefore, consists mainly of an 
analysis of the present state of knowledge on this subject, together 
with suggestions as to the directions in which further research 
may be undertaken with the object of advancing it. 

The properties of the guses which are dealt with are completely 
defined when the energy has been tabulated as a function of the 
temperature and the density. So far as the present state of 
knowledge goes, the energy is to be expressed in terms of tempera- 
ture only; but an important part of future investigation must 
deal with its dependence on the density. 

But the first requisite for predicting the performance of a gas 
engine is to know the rise of temperature and the consequent rise 
of pressure produced by the e plosion. The heat accounted for 
on the indicator diagram is the work which has been done plus the 
heat contained in the gas. The latt«r item can be calculated 
from the temperature if the energy function be known. The 
balance una ‘counted for, which it is usually the object of such 
investigations to find—whether in the steam engine or the gas 
engine—is the heat which has been lost to the walls or has been 
suppressed owing to incomplete combustion. 

The ideal cycle which has hithert» been used in discussing the 
— of gas engines is the well-known aircycle This is 

sed upon a speci-] assumption as to the form of the energy 
function—namely, that it is a linear function of :he temperature 
at high, as it is known to be at low, temperatures ; and there was 
no conclusive evidence that the air cycle was not for practical pur- 
poses a true ideal cycle in the sense defined above, and equivalent 
to the Rankine cycle for the steam engine. 

Measurement of the internal energy or specific heats of gases at high 
temperatures — The results of most experiments on the energy of 
gases have been expressed in the form of ta'les or formule giving 
the specific heat—referred to unit mass of the gas_ in terms of the 
temperature. It would appear preferable for most purposes to 
exhibit them in terms of internal energy per unit volume. In 
nearly all the experiments on the specific heats of gases the 
increase of energy in unit volume associated with a large rise of 
temperature is measured, and in most the lower limit of tempera- 
ture is near that of the room. The rate of change with tempera- 
ture of the energy so determined is sometimes called the “true” 
or ‘‘instantaneous” specific heat, and sometimes ‘thermal 
capacity.” The Committee are of opinion that a definite name 
should be given to this important quantity, and they suggest the 
name “‘ volumetric heat,” which if adopted, should include in its 
significance that the measurement to which it relates is made at 
constant volume, and is referred to unit volume of the gas. The 
term ‘‘ specific heat ” could then be restricted to its usual meaning, 
which refers to unit mass of the substance. 

The experimental work done on this subject may be divided 
into three classes :— 

(1) Constant-pressure experiments: Regnault, Wiedemann, 
Witkowski, Lussana, Holborn and Austin, Holborn and Henning. 
The gas is heated from an external source in these experiments, 
and is at atmospheric pressure. 

(2) Experiments in which both volume and pressure are varied, 
the gas being heated by compression. The recent experiments of 
Clerk and the determinations of the velocity of sound in hot gas 
by Dixon and others belong to this class. 

(3) Constant-volume experiment. To this category belong the 
explosion experiments of Mallard and Le Chatelier, Clerk, Langen, 
Petavel, Hopkinson, and others, and Joly’s de erminations with 
the steam calorimeter. In the explosion experiments the gas is 
heated by internal combustion. 

(1) Constant-pressure experiments.—The constant-pressure experi- 
ments have been carried to a temperature of about 1400 deg. Cent. 
The gas under atmospheric pressure flows steadily through a 
heater, and then threugh a calorimeter, where it is cooled. 

Regnault applied the method to air, Hz, CO, COs, and other 
gases over the range 0-200 deg. Cent. 

Wiedemann repeated Regnault’s experiments with some modi- 
fications of the apparatus. The following table shows the values 
of the mean volumetric heat C. over the range 0 deg. to 
100 deg. Cent., found by these two observers for air, H, and CO. 
Witkowski's value for air, by the same method, is in exact agree- 
ment with Regnault’s, 


Dugald Clerk. 


Dugald Clerk. 
No, 3a. 


B. Hopkinson. 


. Hopkinson. 


. A. Harker. 


. G. Coker. 


0. Air. 

Wiedemann 4.81 40 

Regnault 4.88 4.86 
In the case of CO, the results obtained by Wiedemann and 
tegnault may be summed up by saying that the volumetric heat 
of CO, at 100 deg. ( ent. is between 7.45 and 7.55, and that its rate 
of increase with temperature is between 0.009 and 0.013, or roughly 
one six-hundredth part per deg. Cent. The specific heat of steam 
at constant—atmospheric—pressure in the neighbourhood of 
100 deg. Cent., according to Regnault, is 0.48, equivalent to 6.64 
volumetric heat. According to Swann the volumetric heat of CO, 

at 100 deg, is 7.76. 

The following are the values of the volumetric heats of air, 
steam, and CO, at 100 deg., 600 deg., and 1100 deg. resvec- 


tively: 


Ho. 
4.84 


1100 deg. a. 


100 deg. 6C0 deg 


Cc y Co y ae 
1345 09 
1.24 1.9 


j 1.18 3.6 


1.38 5.75 
1.29 8.5 
1.20 11.1 


1.404! 5.2 
Steam . 20 6.85 
1.26 9.95 


air. 

COs 
n= ee ; ’ = 1.98 
The corresponding values of y are also shown: y = 1 + ——. 


There is distinct evidence in these and other experiments that 
the rate of increase of the specific heat of steam becomes greater 
as the temperature rises. 





(2) Clerk's experiments.—The gas used was the product of an 
explosion in a gas engine, and therefore consisted of a mixture of 
COg, steam, and air. It was first expanded in the ordinary course 
after the explosion, and was then heated by compression on the 
next in-stroke of the engine, the valves being kept closed for this 
purpose. On the next out-stroke the gas was again expanded, 
then compressed again, and so on, the valves remaining closed 
and the engine running on its own momentum. An indicator 
diagram was taken of the whole operation. The change of 
internal energy in any portion of a compression stroke is 
equal to the work done less the heat lost to the cylinder 
walls; in an expansion stroke it is the work done plus the 
heat lost. The work can be obtained from the indicator diagram 
with an accuracy which is only limited by the indicating 
appliances. The change of temperature can also be calculated from 
the indicator diagram subject to a knowledge of the temperature 
at one point. Errors in the latter, however, do not greatly affect 
the results found for internal energy or volumetric heat, aAUuse 
the figure for the quantity of gas present is affected by these 
errors in such a way as to cancel out the error in temperature 
interval. 

The loss of heat comes in as a correction on the work done, and 
was estimated by a comparison of the compression line and the 
immediately following expansion line. The calculation is based on 
the assumption that the total heat loss from the hot gases during 
any given portion of a struke is the same in expansion and com- 
pression if the mean temperature be the same 

The following table exhibits the internal energies of the mixed 
gas with which Clerk experimented, calculated from Holborn and 
Henning’s figures, together with the energy calculated from 
Clerk’s values for the mean volumetric heat. The energies are, as 
usual, reckoned from 100 deg. Cent.; and the energies of an ideal 
gas with a constant volumetric heat of 4.9 are added for com- 


pari:on :— 
Temperature. gy 
400 os 1580 1470 
800 en 3840 4300 3430 
1200 6285 7040 <a eet! 

It will be seen that Clerk’s results are throughout about 10 per 
cent. higher than the others. The difference between the energy 
of the real and of the ideal gas, the discovery of which is the true 
object of these experiments, is about twice as great in the one 
ease as in the other. It does not seem possible to account for so 
large a discrepancy by ordinary experimental errors. It must be 
due either to some systematic error inherent in the method of 
experiment in one or both cases or to a difference in the conditions 
of experiment giving rise to a real difference of in'ernal energy. 

Professor Hopkinson is of opinion that, relative to the wean 
temperature, the heat loss is really much greater in compression 
than it is in e<pansion. 

(3) Explosion experiments.—If a combustible mixture of gases be 
fired in a closed vessel impervious to heat, and if sufficient time 
elapse to aliow of the attainment of complete thermal and 
chemical equilibrium, the internal energy of the products of com- 
bustion after the explosion will be equal to the chemical energy 
before explosion. The latter is capable of accurate measurement. 
The temperature reached after explosion can be inferred from the 
pressure, assuming the gaseous laws to hold. The pressure can 
also be measured without difficulty and with considerable 
accuracy. Thus explosion experiments are capable of furnishing 
a complete account of all the thermal properties of gases at 
the temperatures reached by combustion, subject to difficult 
corrections. 

Loss of heat —That much of the heat-loss goes on by difect con- 
duction to the walls, and is, therefore, a surface phenomenon, is 
obvious. But there is reason to believe that the loss by radiation, 
which certainly exists in any flame, is practically important. 

(a) Measurements of the temperature reached in an explosion 
by means of a platinum thermometer, under circumstances which 
render very improbable any loss of heat by conduction from the 
gas whose temperature is measured, show that that temperature 
is considerably lower than is to be expected from the heat of com- 
bustion of the gases and the specific heat of the products. Pro- 
fessor Callendar pointed out, in the discussion of these experi- 
ments, that there was probably a good deal of radiation, and 
stated that he had found that an ordinary Bunsen flame might 
radiate up to 15 per cent. of its heat. 

(>) Recent experiments, in which the loss of heat during an ex- 
p'osion was directly measured by finding the rise of temperature 
of the walls, showed that in a certain coal-gas explosion it amounted 
to about 12 per cent. of the whole heat at the moment of maximum 
pressure. Estimated by Mallard and Le Chatelier’s extrapolation 
method, the loss was at most 5 per cent. 

The prevailing opinion seems to be that most simple gases cannot 
be made to radiate by direct heating. If this be so the radiation 
must take place in the act of combustion. It seems very probable 
that when, say, hydrogen and oxygen combine, a certain part of 
the energy of combination passes into the form of internal vibra- 
tions of the steam molecule, and that a large proportion, if not all, 
of this part is ultimately radiated away. If this be the case a 
definite proportion of the heat produced in combustion is always 
lost, and a comparison of explosions in vessels of different sizes 
would not reveal this loss 

Thermal equil:brium.—When an explosive mixture of gases is 
ignited in a closed vessel the effect of the change of pressure during 
the progress of the flame from the point or points of ignition is to 
raise the temperature round about those points much above the 
mean temperature, and, on the other hand, the temperature 
attained at those places which are last reached by the flame, and 
where the gas is compressed before instead of after ignition, is 
much below the mean. Even in a vessel whose walls are imper- 
vious to heat the difference of temperature between the points 
first and last inflamed might amount to 700 deg. Cent. at the 
moment of maximum pressure. In a real explosion the cooling 
effect of the walls causes the temperature to range from perhaps 
300 deg. or more above the mean—as shown by the pressure—right 
down to the wall temperature at points close to the metal. The 
existence of large temperature differences in the gas close to the 
walls of an engine cylinder was first experimentally demonstrated 
by Professor Burstall with the aid of platinum thermometers. 

Chemical equilibrivm.—The view that chemical equilibrium is 
not attained until some time after the moment of maximum 
pressure was first put forward by Clerk in 1885, who then 
expressed the opinion that the greater part of the so-called 
‘*suppression of heat” in explosions was to be ascribed to this 
eause On the other hand, continental writers have almost com- 
pletely ignor-d it. It seems probable that very shortly after the 
attainment of maximun pressure, that is, within a time small 
compared with that required to reach maximum pressure, the 
transformation of the chemical energy into thermal form is every- 
where complete except in a thin surface layer, where this trans- 
formation is retarded by the cooling action of the walls. If this 
view be accepted the correction of the results for incomplete 
combustion is of the nature of a surface correction, and can be 
determined by comparing the pressures reached by the same 
mixture when exploded in vessels of different sizes. 

Some direct evidence that incomplete combustion in an explosion 
is mainly, if not entirely, a surface phenomenon is to be found in 
Hopkinson’s measurements « f the temperature at points within a 
large explosion vessel by means of a platinum thermometer. On 
the other hand, it cannot be doubted that combustion must be 
greatly retarded in the neighbourhood of the cold metal walls; 
and there is nothing to show that this surface retardation is not 
sufficient to account for all the phenomena of delayed combustion. 
It would appear probable that the continued burning which 
undoubtedly goes on after the time of maximum pressure in many 
explosions, and probably also occurs during the first portion at 
least of the expansion stroke of a gas engine, is mainly of this 
character. 


Clerk. Ideal gas. 


1520 





Motion of the gas.—In many explosions intense vibratory motions 
of the gas are set up. The effect of these sometimes appears with 
a quick-period indicator as a rapid variation of pressure. 

Results of observations. — The temperatures reached in these 
explosion experiments range from about 1300 deg. up to 3000 deg, 
Cent. 


Taking Langen’s values, the following table exhibits the energy 
of the various simple gases, and of the mixture on which Clerk 
experimented, at 1600 deg. and 2000 deg. respectively. ‘The 
energy of the same gases at 800 deg. and at 1200 deg. based un 
Holborn and Henning’s and on Clerk’s results is also given for 
comparison. The results are given in calories per gramme 
molecule. To reduce to foot pounds per cubic foot multiply by 
the factor 3°96. : 


| 800 deg. | 


1200 deg. 1600deg. |2000dey, 


Holborn 
and 
Henning. 

| 5,840 


10,880 
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and = (Clerk. 
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8,700 | 11,50) 
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Gas engine mixture 
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The Committee are of opinion that values of the energy 
obtained from explosion records are not subject to any very great 
errors on account of heat loss by conduction to the walls of the 
vessel, nor on account of incomplete combustion, but that they are 
affected by errors of quite unknown amount, due, first, to heat 
radiated, and, secondly, to the want of thermal equilibrium at the 
time when the pressure is measured. For the purpose of testing 
the first of these conclusions it is very desirable that further 
e-periments should be made on explosions in vessels of greatly 
different size but of similar form, The opinion entertained by 
the ‘ommittee that incomplete combustion is a surface pheno 
menon, on which this conclusion as to the validity of the method 
is based, also requires further confirmation. The most hopeful 
way, however, of making use of explosions to give definite infor 
mation as to the proper.ies of gases would appear to be to directly 
measure the heat lost in the explosion, as if this be done it is 
possible to defer the pressure measurement until such time as 
equilibrium conditions, except those that depend on the surface 
of the vessel, have been attained. 

The measurement of temperatuve.—So far as the Committee are 
aware, the experiments of Joule and Thomson still remain the 
only comparison between the various gas scales and the thermo 
dynamic scale. This comparison only extended to about 200 deg. 
Cent., and is, of course, of no application to the problem now 
under discussion except in so far as it gives an idea of the 
differences to be expected at higher temperatures. But it is upon 
the agreement between different gas thermometers that our belief 
in the measurement of temperature is really founded, and, so far 
as it goes, the foundation seems to be sound. 

The nitrogen thermometer has been used with an iridium bulb 
up to 1600 deg. Cent., tut no other gas has been taken above 
1100 deg. Cent. At the latter tempera'ure the differences 
between thermometers constructed of hydrogen, nitrogen, and air 
are quite negligible for the present purpose. Rather more devia- 
tion has been observed in CO,. It must be observed, moreover, 
that CO, and steam usually form only a small part of the mixture 
in the gas engine. Our knowledge of thermometry at high tem 
peratures is more likely to be advanced by direct experiments on 
the relation between the pressure or volume and the temperature 
than by looking for evidences of dissociation. The Committee 
venture to express a hope that a research on these lines will be com 
menced and carried to a conclusion. 

The comparison of gas thermometers is, however, not the only 
way in which the problem of thermometry at high temperatures 
may be attacked. Another method, and one that is more satis 
factory in some ways because it is more fundamental, is to investi 
gate the dependence of the energy upon the density of the gas. 
Should the pressures after explosion, when corrected, be propor- 
tional to the pressures before explosion, then the energy is inde- 
pendent of the density, and we have proof that the gas law holds 
up to the temperature reached by the combustion. On the other 
hand, a departure from the proportionality would imply a corre 
sponding departure from the gas laws, the amount of which could 
be calculated. Mallard, Le Chatelier, and Langen hive made 
very careful comparisons of this kind, and they have found that 
the actual maximum pressures reached in the explosions are in 
many cases very approximately proportional to the pressures 
before explosion. Petavel has found that this proportionality is 
not much altered even when the density of the gas is increased 
seventy times. This may be regarded to some extent as evidenee 
that there isno very great difference between the gas scale and the 
thermodynamic scale at the temperatures of 1700 deg., or more, 
which were reached in these experiments. But it must be observed 
that this inference is subject to the same limitations as the deter 
minations of internal energy based upon these experiments. It 
cannot be regarded as having a secure foundation until the various 
doubtful questions in regard to heat loss and delayed combustion, 
which have been raised above in this connection, have been satis- 
factorily determined. 

The Committee think that they can usefully continue their work 
in the direction of suggesting, and to some extent organising, 
research on the lines which have been foreshadowed in this report. 
Research of this kind is expensive, und the Committee are of 
opinion that their work would be greatly facilitated if they had 
some funds at their command. They therefore recommend that 
they be reappointed, and ask for a grant of £100. 

The report was accompanied by an appendix by 
Professor H. L. Callendar, M.A., LL.D., F.R.S., on “ The 
Deviation of Actual Gases from the Ideal State, and on 
Experimental Errors in the Determination of their 
Specific Heats.” 

After Professor Hopkinson had read an abstract of the 
report, Dr. Glazebrook, of the National Physical Labora- 
tory, opened the discussion. He began by congratulating 
the Association on the very excellent report presented to 
them, which he considered to contain an admirable 
epitome of present-day knowledge on the subject. If 
they had not got new experimental results they had a 
clear and accurate statement of the position of the 
problems dealt with in the report. Before they could 
hope to make any real advance it was necessary that 
they should have clear ideas as to what was known, what 
were the facts, and what points required further experi- 
mental investigation. The report brought out clearly the 
need for accurate determination of the physical data 
conducted on engineering lines. It was not sufficient to 
attempt to solve the problems merely by the ordinary 
appliance of a small physical laboratory. The questions 
to be solved were mostly physical questions, and the aid 
of the physicist and the chemist was required. The im- 
portance of the report was, he thought, the clear way in 
which it stated the problems to be solved. He trusted 
that with Dr. Harker it would be found possible for the 
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National Physical Laboratory to assist in the work by 
carrying out certain experiments upon gas thermometry 
up toa temperature of 1800 deg. Cent. 

Dr. Harker gave a brief account of certain recent expe- 
riments of Messrs. Holborn and Austin which had led 
those experimenters to the conclusion that the mercury 
thermometer was less reliable than the platinum thermo- 
meter, a conclusion which had heretofore been much 
more generally admitted in this country than in Germany. 
He was glad to see this recognition given to a method 
which had received such consistent support from the 
British Association. 

Principal Griffiths remarked that he had never wavered 
in bis belief in platinum thermometry, and was glad to 
hear it was more favourably regarded in Germany. He re- 
commended some young physicists to repeat the porous 
plug experiments of Thomson and Joule, as so far as he 
was aware there had been practically no re-determina- 
tions of the figures whatever. 


Sir Arthur Riicker said he had not had time to read the | 


report through, but was glad to recollect that over thirty 


years ago he helped Mr. Dugald Clerk with advice when | 


he—Mr. Clerk—was carrying out his earliest gas explosion 
experiments. He was glad to see that the Committee had 
been able to clear up some of the recondite problems of 
those days. He alluded to the definite results that had 
been obtained, and said that the Mechanical and Physical 
Sections might congratulate themselves that in a matter 
of world-wide importance they had taken such a leading 
part in getting the observations necessary, and they 
might hope that the complicated theory of the gas engine 
was begiuvning to show that the work put into it had not 
been done in vain. 

The President said the physical questions were complex, 
but the chemical questions must be settled in something 
like a definite way before they could take up the physical 
questions with minute accuracy, and described some 
experiments which he had lately carried out with a view 
to tinding whether there was, after all, an appreciable 
amount of “ after-burning” of the gas after the moment 
of highest temperature. He had used a 7/1 mixture, and 
arranged that just after the point of maximum tempera- 
ture the gas should be chilled by being suddenly allowed 
to expand through several layers of wire gauze into a 
gas bag. He estimated that he did not get the gas until 
about 1} seconds after the point of highest temperature, 
owing to the time taken to pass through the gauze. The 
amount he found unburnt was only 2 per cent., but he 
thought that but for the delay of 14 seconds it would 
have been 5 or 6 per cent. He was going to carry out 
further experiments on this point. 

The President then called on the chemists who were 
present to continue the discussion, remarking that the 
engineers would come last, they being the hosts of the 
combined Sectional Meeting. Professor Harold Dixon 


thereupon spoke at some length upon his measurements | 


of the propagation of flame, and showed some photo- 
graphs illustrating the fact that if a gaseous mixture were 
tired by sudden compression it was possible to make the 
point at which ignition began either at the middle of the 
cylinder space or close to the piston or end wall. This 
was due, he considered, to the fact that the compressing 


piston set up a wave of compression and that it was in | 


that wave that the temperature rose to the ignition point 
and ignited. 
specific heat ratio by means of estimations of the velocity 


of sound waves in gases at a temperature ranging up to | 


Alth ’ re : 2 : 
though he felt sure for other reasons | ments on wali temperature as given in the report. He | 


100 deg. Cent. 
that at very high temperatures the specific heat of 
nitrogen increased with temperature, he had not found 
in his experiments that it did so on this side of 
1000 deg. Cent. 

Sir W. H. White was the first to open the discussion 
from the engineers’ point of view, and alluded to the vitai 
importance which this work had for the development and 
improvement of the internal combustion engine. 
referred, for instance, to the utility of getting large power 
from an engine of very light weight, and said that the possi- 
bilities of the internal combustion engine in helping to 
attain higher speeds were enormous. 
with the question of aérial navigation, as shipbuilders 
had enough to do with submarine matters, but he might 
say that the greatest cause of the advance in aérial 
navigation in recent years had been the enormous 
development of power in proportion to the weight of 
the machine. In reference to the application of the 
internal contbustion engine to marine propulsion and 
other forms of mechanical work, he said that shipbuilders 
were under a debt of gratitude to the Commission for the 
valuable work they had accomplished. 

Professor Dalby, who next spoke, described his experi- 
ments to determine the temperature directly of the gas 
inside the gas engine cylinder. His method was to use a 
fine platinum wire as part of a platinum thermometer, 
and to shield the wire from the action of the flame by 
withdrawing it through the centre of the inlet valve on 
the beginning of the explosion stroke. 

Captain Sankey said that the result of modern know- 


ledge was to show that the Air Standard was not a suit- | 


able standard of comparison for internal combustion 
engines. Thus if an engine performance was such as to 


show that the actual thermal efficiency was 70 per cent. | 


of the Air Standard efficiency for corresponding com- 
pression, it appeared that the engine had still as much as 
80 per cent. to make up before it arrived at the ideal 
efficiency. 
owing to increase of specific heat with temperature the 
ideal efficiency was lower than the Air Standard, so that 
the above engine performance would perhaps be 88 to 
90 per cent. of the real ideal limiting efficiency, showing 
only 10 or 12 per cent. of leeway still to make up. Now 
that engines were being made of such high efficiencies, it 
was necessary to calculate the ideal limiting efficiencies 
with’ greater accuracy. 

Mr. H. E. Wimperis ascertained from Professor Dixon 
that the velocity of compression in his ignition experi- 
ments was about the same as in a gas engine, so that so 


He had made many measurements of the | 


He | 


He would not deal | 


This was now known to be incorrect, as | 





DERRICK QUARRY 


WILLIAM MORGAN AND CO., KILWINNING, ENGINEERS 


CRANE 














far as that point was concerned the results were com- 
| parable with what went on inside the walls of a gas 
engine. 
|come to the conclusion that chemical combustion had 
been almost entirely completed by the time at which 
maximum pressure had been reached, and that below 
2000 deg. Cent. the effect of dissociation was very slight. 
He had been rash enough in papers read before the British 


| Association five and six years ago to predict these two | 


results, and he was glad to find his conclusions correct. 
He asked Mr. Dugald Clerk whether the rise of tempera- 
| ture, which temperature equalisation throughout the mass 
tended to induce, was included in his “ apparent specific 
heats,” as, if so, it would help to harmonise his results 
with those of MM. Mallard and Le Chatelier. After 
criticising some of the thermodynamic statements in the 
| paper, he drew attention to the analysis which Professor 


| Callendar had made of earlier physicists’ results, and 
| inquired to what degree of accuracy the Committee con- 
sidered they had now ascertained the specific heat of a 
gaseous mixture after explosion. 

Professor Coker described at greater length his experi- 


stated that at a depth in the wall of jin. the range of the 
| temperature fluctuation was only one five-hundredth of 
the temperature range in the inner skin. 
rotation for the experiments was 240 revolutions per 
minute. 

Professor Hopkinson described some further experi- 
ments he had made on gaseous explosions in closed 
vessels with a view to finding the effect of radiation from 


The speed of | 





He was glad to see that the Committee had | 





| The crane is further fitted with one of the firm’s patented 
| safety jib clutches, which, it is claimed, secures perfect 
safety to the jib, preventing the possibility of it getting out 
of control and coming to the ground. 

Steam is supplied at 1001b. pressure from a vertical boiler, 
1l1ft. high, 6ft. diam., to an engine having two cylinders, 
each Yin. diam. by 12in. stroke. The gearing is arranged 
with the usual single and double purchase. Loads up to 15 
tons can be lifted by a single rope, and from that to 25 tons 
| a gin block and double rope is used. The crane was recently 

tested, when a load of 25 tons was raised at a speed of 33ft. 
per minute, a load of 15 tons at 75ft. per minute, and 3 tons 
at 180ft. per minute. All these loads were lifted at a radius 
of 60ft. from the centre of the crane. 








NEW SOUTH WALES RAILWAYS. 





THE report of the Chief Commissioner of the New South 


| Wales Railways for the year ending 30th June last has just 


been published. As usual, it is the earliest Government 
publication issued, and the detailed results shown arc 
interesting. Gross earnings have increased by £234,728 over 


| the previous year, and working expenses by £215,098. 
| Interest on capital increased by £50,654, thus leaving a surplus 


of £579,931. During the year 19 miles 12 chains of new 
lines were opened for traffic, making a total of 34723 miles. 


| The volume of traffic has continued to show remarkable 


development. For the past year passengers increased by 


| 6,073,946, and goods, mineral and live stock trafiic by 


the gas. The results would be published in due course. | 


He explained his theory as to how the cool walls of an 
engine could in certain conditions give heat to the gas, 
although the latter was at a higher average temperature. 
The statement of this effect as it appeared in the report 
had been criticised by Mr. Wimperis, but he felt sure that, 
| whatever the true explanation might be, the passage of 
heat really occurred. 

Mr. Dugald Clerk wound up a very fruitful and active 
discussion by saying that the Committee felt that they 


sion to within about 5 per cent., but this was not nearly 
near enough, and they hoped to put the matter on a much 


firmer basis by a ccntinuation of their work. He regarded | 


the investigation of these matters as vital to the welfare 
of the gas engine industry in Great Britain. But so far 


|as the application of the internal combustion engine to | 


very large cylinders was concerned, before that could be 
|done they should know a great deal more about the 
working of the fluid. 


adjourned until Monday. 





A LARGE QUARRY CRANE. 





A STEAM derrick quarry crane of exceptional power and 
radius of action has just been constructed by Wm. Morgan 
and Co., Limited, of Eglinton Engine Works, Kilwinning, 
for use at James Akeroyd and Sons’, Limited, Birchover 
Quarries at Rowsley, in Derbyshire. In this crane, of which 
we give an illustration, timber is entirely dispensed with, the 
jib, mast, stays, and sleeper beams all being built of steel. 


25 tons at 60ft. radius. 
which are exposed to shock or large stresses are made of steel, 
and the large spur wheels on the burden shaft can be dis- 
engaged by a clutch, allowing the barrel to run free, without 
the engine or gearing being in motion. 





| now accommodate 5000 wagons. 


1,381,557 tons. Good progress has been made in necessary 
renewals ; 590 miles 4 chains of line have been wholly or par- 
tially renewed, while many of the smaller timber structures of 
bridges have been renewed in brick or steel. 

Extensive reception sidings to facilitate the shipment of 
coal at the Port of Newcastle have been provided, and will 
A McMyler car dumper is 
being erected, and three others will shortly be built on a new 
inner basin which it is proposed to construct. Thirty-five 
new locomotive boilers were made in the railway workshops 
during the year, and 19 engines were rebuilt. Twenty-five 


. | engines were received from England and 11 from the Clyde 
knew the specific heat of a gaseous mixture after explo- | 


This terminated Friday's proceedings, and the Section | 


Engineering Company, manufactured in the State. Twenty- 
one new coaching vehicles and 869 goods wagons were added 
to stock during the year- : 
Tramways.—During the year eight new tram lines were 
opened aggregating 4 miles 6 chains, making the total 
miles of line open on 30th June, 1908, 132 miles 60 chains. 
After making liberal provision for the general upkeep of the 
property and providing a sum of £25,000 to clear off the 
capital cost of the old cable plants, conduits, &c., of the old 
cable lines, £32,000 on account of old steam motors, and 
£25,000 towards depreciation of the Ultimo power-house 
machinery, the total expenditure amounted to £809,065. 


| The total electric current output for the year at the Ultimo 


| power-house was 41,974,191 kilowatt-hours, of which the 
| alternating current supply was 26,724,170 kilowatt-hours, and 


the direct current was 15,250,021 kilowatt-hours. 





Tue Censts oF Propuction Act.—At the meeting of the Hull 


| Chamber of Commerce, on Monday, a protest was made against 
| the schedule which has been issued under the Census of Produc- 


tion Act. Mr. E. Bolton, a vice-president, said the schedule 


| appeared to a large majority of manufacturers to be of a very 


The jib is 75ft. long, and is capable of dealing with a load of | 
The principal parts of the gearing | 


This is particularly | 
advantageous for rapid lowering when working a deep quarry. | to draft a resolution on the subject, 


inquisitorial and unduly exacting character. There was an 
| enormous amount of information asked for which had nothing to 
do with ascertaining the production of the country, and there was 
increasing indignation, especially in the woollen trade, against the 
administration of the Act. - He suggested that the Associated 
Chambers of Commerce should be requested to pass a resolution 
to the effect that the Act imposed serious pecuniary obligations 
upon manufacturers, and was of an unnecessarily inquisitorial 
character. After some discussion a sub-committee was appointed 
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A MOTOR LAUNCH FOR THE RIVER TYNE. 


AN interesting addition to the fleet of small craft on the 
river Tyne is the new yard tender Comet, which Messrs. R. 
and W. Hawthorn, Leslie and Co.,<Limited, have just lately 


propeller shaft—in the reverse direction. 
control lever is in its central position the engine is free. 
The construction is simple, and there are no com- 
plicated adjustments to be made. The motor uses paraffin 
oil only, no petrol being carried on board, and the 
engine feeds itself by means of a fuel pump from a storage 








> 





Fig. 1—75 H.P. GARDNER HEAVY OIL LAUNCH ENGINE 


introduced for service between their engine works at St. 
Peter’s and their shipbuilding yard at Hebburn-on-Tyne. 
The launch bas been designed by Mr. James A. Smith, 
M.I.N.A., of Leadenhall-street, E.C., and has the following 
leading dimensions:—Length overall, 53ft. Gin.; breadth, 


tank fitted forward under the flooring. The engine has four 
cylinders, Sin. diameter and Qin. stroke, bolted to the crank 
case in the ordinary manner, with separate cylinder heads 
carrying the vaporisers and inlet and exhaust valves. 


An enlarged section of the feeder is given in Fig. 2. It 
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Tue Excinesr” 
Fig. 2—GENERAL 


10ft.; and depth, 5ft. Gin. The hull, built by the Ardrossan 
Shipbuilding Company, Limited, is of Siemens-Martin mild 
steel, the whole of which material has been galvanised. 
Forward there is «a spacious day cabin, constructed of teak 
with large square railway-carriage-type windows, for the 
use of the ofticials and staff. The engine-room is amidships, 
with an open seating space between it and the cabin. Aft of 
the engine-room is a large clear well, or cockpit, which can 
accommodate fifty workmen with tools and material. The 
launch has quite a smart appearance, the lines being fine 
and graceful, running out aft into what is known as a 
‘canoe ’’ stern. The motor machinery is of the (ardiner 
construction, and was built by Messrs, Norris and Henty, of 
London. The motor develops its maximum of 75 horse-power 
at the comparatively slow speed of 500 revolutions per minute. 
Starting is effected by means of compressed air, a separate 
wir compressor, driven from the main engine, and an air 
receiver containing sufficient air at 120 1b. pressure per square 
inch for a number of starts being fitted. The reverse gear, 
clutch and thrust, all of the Gardner standard types, are 
contained on a strong base plate bolted to the machinery 
bearers in line with the engine foundation. There are no 
special] features in connection with the reversing gear, which 
we illustrate in Fig. 3. It is substantially made, and par- 
ticularly well protected from water and other outside 
deteriorating influences. Briefly stated, reversing is effected 
through bevel gearing. For going ahead the whole gear is 
locked together by means of an internal expanding brake 
which engages with the clutch. When going astern this 
clutch is released, and a hand brake is brought into operation 
thereby securely holding the casing containing the bevel wheels. 
One of the bevel wheels being keyed to the engine shaft, 
it drives the opposite pinion—which is keyed to the 


ARRANGEMENT OF A THREE-CYLINDER ENGINE OF THE 


forms one of the special features of the Gardner engine and 
enables any kind of fuel to be used. This feeder is attached 
to the vaporiser, which is really a.jacket encircling the inlet 
valve pocket. Suitable openings from it enable the vapour to 
pass into the pocket immediately underneath the inlet valve. 
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Reversing Clutch Adjusting screw 
Fig. 3—REVERSING GEAR 


Asilent lamp plays upon the vaporiser, keeping it at practiaally 
a constant temperature. The amount of oil which is fed to 
the vaporiser can be adjusted by the regulating valve in the 
feeder.. On. the left-hand side above the diaphragm will be 


! 
When the 


seen a small passage through which air passes, pressing the 
diaphragm down until the opening into the main pipe is 
uncovered. The amount of uncovering determines the 
amount of air which passes through with the oil into the 
vaporiser. Immediately above the centre of the piston of the 
engine there is an automatic air inlet valve, which is designed 
to admit the necessary amount of air to give the best explosive 
mixture. There is no throttle to admit the gas to the 
engine, the quantity being regulated by the lift of the inlut 
valve. The oil is conveyed to the Jamps and feeders throug) 
a small pressure reservoir by means of a pump driven by an 
excentric on the lay shaft. 

The inlet and exhaust valves, both mechanically operate:!, 
are placed on opposite sides of the engine. The latte, 
valves are water cooled and the casing carries the vaporiser 
and oil feed. The oil feed is controlled by a secondary cam 
shaft running the length of the engine immediately above tho 
inlet valves. This shaft is worked through mitre geir 
and a vertical shaft from the ordinary or primary cam shatt 
running through the crank chamber. By moving the 
secondary cam shaft round more or less the timing of the 
ignition is altered, and, as it works in unison with an 
arrangement for varying the mixture, and both are controlled 
by the governor, the ignition varies with the mixture, and 
thus the explosion is effected at the most favourable tiny 
The governor is of the horizontal shaft pattern, largely used 
with quick-revolution steam engines, and from it passes a 
rod parallel with the primary cam shaft. On this rod are 
connections to a knife piece hinged to the end of the inlet 
valve stem, and any movement of the rod pulls over the knife 
edge so that it comes into contact with a serrated convex 
piece, one end of which is connected to the plunger actuated 
by the cam on the primary cam shaft, whilst the other end 
is on a fixed hinge. The result is that there is a shorter or 
longer lift of the inlet valve corresponding to the position of 
the governor arms, and so a larger or smaller charge is taken 
through the vaporiser as against that through the air valve. 
There is thus a very fine variation of mixture over a fairly 
wide range, which, it is claimed, ensures considerable 
enonomy with a moderate variation of load. A very neat 
arrangement is that of a small shaft which runs under th 
inlet valve, and by the turning of which the inlet valves are 
all permanently closed and ignition cut off, thus affording a 
means of stopping the engine at any moment. The exhaust 
valves are water-jacketed and are easily accessible, and all joint 
are metal to metal, no insertion of other material having been 
used. Part pressure and part splash lubrication is used. 
Small valves, carried on brackets fixed on the return pipes of 
the circulating water are arranged over the air inlet valve 
for the purpose of introducing a small quantity and 
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readily controllable supply of water into the cylinders when 
working at full load. This gives smooth running, and at the 
same time it is claimed that it enables the engine to run at 
the maximum power for any length of time without violent 
firing or overheating. Ignition is by means of ‘‘ make-and- 


Swain Sc 


FOR THE LAUNCH fC COMET 


break’’ contact with the low-tension magneto. The engine- 
room occupies a space of only 8ft. in length, although ample 
space has been allowed for easy access to every part of the 
machinery. 
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The contract tests of the launch were of an unusually 
severe nature, including, as they did, measured mile trials 
in accordance with Admiralty practice, an extended trial of 
engine reliability, and steering trials, &c. The launch was 
well tested for seaworthiness outside the Cambraes and 
proved to be a remarkably dry and efficient little vessel. 
Six runs on the measured mile gave 9.745 knots, equalling 
11.22 miles per hour on 490 to 506 revolutions, and the four 
hours’ durability trials, run on 496 revolutions, gave an oil 
consumption of 6} gallons ordinary petroleum per hour. The 
triil displacement was 10.48 tons including men, fuel, water 
in tanks, outfit, &c., 1.018 tons, a total of about 11.5 tons. 
On the test bench the engine gave 77.5 brake horse-power at 
500 revolutions. Revolutions during the two best runs on 
oficial trials were 495, and the brake horse-power about 77. 
During the pregress of these trials the weather was clear, the 
wind moderate and the sea calm to choppy, and as the total 
distance traversed was nearly 120 miles, the greater portion 
of which was covered at full power, the results obtained 
should be regarded as eminently satisfactory, especially in 
view of the fact that there was no hitch whatever in the run- 
mog of the engine, although it bad previously only been run 
for a total pericd of less than two hours. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE SPANISH NAVY, 


sink, On page 231 of your issue of 28th August your Sheffield 
correspondent refers to the subject of Spanish naval construction, 
and, as this is the first mention I have seen in your paper in refer- 
ence to this important question, I note below a few particulars 
which may be of interest. 

The reconstruction of the Spanish navy has been under con- 
sideration for some time, and recently the Ministry of Marine 
published conditions to form the basis for a competition with the 
object of substituting for the present system of administration in 
the Government arsenals of Ferrol and Carthagena a system of 
contract with industrial elements established in the country for 
the execution of naval and other engineering work as detailed 
below, with corresponding maximum prices : 


Group 1,—Ferro/ Arsenal. 


Construction of three battleships of about 15,000 tons at — Pesetas. 
2870 pesetas per ton, with armament complete « «co « lane 
Construction of a slipway for large vessels, with means of 
transport for materials .. .. .. .. -. « or es 410,000 
Construction of a quay for discharge cf materials, with 
Rs a. wet. 9ey Secon Se RR er es Ca 300,C00 
Construction of new platers’ shops, with transfer of tools and 
acquisition of some mewones.. .. .. 0.2 6. ee ee ee 420,000 
Construction of a new metallic quay, with cranes for shipping 
machinery and heavy parts .. .. Rees ac ad 8s 500,000 
Construction of a floating workshop, with tools.. .. .. .. 210,000 
To complete the installation of electric plant for supply of 
electric current .. ta Pe ee eye 200,000 
Auxi'iary work, arrangement of existing shops, acquisition of 
new tools and modern transport system .. .. .. 610,000 
Construction of dock for large vessels 7,0 0,C00 
Dredging of existing wet docks 1,500,000 
Total of this work .. .. Pesetas 140,280,000 
Grove Il.—Carthagena Arsenal. 
Construction of three destroyers of some 350 tons at 6000 Pesetas. 
pesetas per ton, with armament complete, and the guaran- 
tee of a spe ‘ial builder of this class of vessel .. .. .. . 6,309,000 
Construction of twenty-four torpedo boats of about 180 tons 
at 6500 pesetas per ton, with armament complete, and the 
guarantee of a special bui der of this class of vessel .. .. 28,080,000 
To construct four gunboats of 800 tons and 13 knots at 1875 
pesetsa per ton, with armament complete 6,000,000 


Grand total bP ns ° . Pesetas 180 660,000 
(One bundred and eighty millions six hundred and sixty thousand 
pesetas). About £6,429.000 sterling (six millions four hundred and 
twenty-nine thousand pounds sterling at present exchange). 

Conditions follow allowing for combinations of Spanish combines 
with foreign firms, and the plans presented, with propositions 
referring to projects of battleships, destroyers, torpedo bvats, 
gunboats, docks, and dredging, must be signed by firms who have 
projected and executed similar work, and who will constitute the 
guarantee. 

The first battleship to be ready for sea trials in four years, the 
second in five, and the third in seven years. Varying time limits 
are fixed for other portions of the work, and stipulations are 
introauced for regulating the employment of foreigners on the 
work, 

Several combinations took part in the competition, four pro- 
positions having been presented by groups of Spanish firms 
associated with foreign elements, constituting the technical 
guarantee, 

One group is associated with Schneider et Cie., of Creusot ; 
Forges et Chantiers de la Mediterranée, and Ateliers et Chantiers 
de la Gironde. 

A second proposition was presented on behalf of Ansaldo, 
Armstrong and Co., of Génova, with the intention of forming a 
Spanish Naval Construction Company, with 65 per cent. Spanish 
capital and the cooperation of Marrel Fréres, of Rive-de-Gier, for 
armour plates, and the Viena Gun Factory. 

A third—the Asturian group—on behalf of the Sindicato 
Nacional. Sociedad Industrial Asturiana—La Industria Eléctrica, 
of Barcelona ; Sociedad Fabrica de Mieres--Astilleros del Nervion, 
of Bilbao; William Beardmore, Palmer Shipbuilding Company, 
and other important elements ; and 

Fourth, on behalf of La Sociedad Espaiwla de Construccion 
Naval, in which the following firms form a powerful combine :— 
Sociedad Altos Hornos de Vizcaya, Sociedad Metaltirgica Duro- 
Falguera, Sociedad Espatiola de Construcciones Metdlicas, Urquijo 
y Cia,, Compania Transatléntica, Banco Hispano-Colonial, Sociedad 
Basconia, Arnus y Cia., in conjunction with Vickers, Sons and 
Maxim, Limited, Sir W. G. Armstrong, Whitworth and Co., John 
Brown and Co., and C. A. Parsons and Co, 

The prices are approximately the same in all the propositions 
180 millions of pesetas for the whole work. 

The French group would be disposed to construct the armament 
at Trubia; the Italian and Asturian groups offer, with certain 
reserves, to establish the construction of armour plates, heavy 
guns, and large forgings in the country; and the Urquijo- 
Comillas-Vickers group offer to establish a turbine factory at 
Ferrol, but makes no mention of the heavy forge pieces. It offers 
an increase of 400 tons in each battleship, an extra knot in speed, 
a submarine of latest type free, but makes no mention of armour 
plates or forgings. 

The po ey are under consideration, and a 


decision is 
—— early in October. J. R. B. 
ilbao, 


TRAINING OF FOUNDERS. 

Sir,—I have read ‘“‘F.A. L.’s” reply to my letter of August 

7th, and am sorry 1 cannot compliment him on his display of 

attack, at the same time I have been very much amused ; I thought 
I was engaged in the pages of ‘‘ Oliver Twist.” 

1 think “F. A. L.” should read my original letter of June 5th 


| also private effort in the same direction, that ‘ F. A. L.” has 





again, for he has missed the “pith” of my original letter. The 
primary point was simply a suggestion asking the consideration 
for a more perfect standardised method of training, ¢.g., that from 
the commencement of the second year’s service, the lad (if 
physically fit) should serve one week in every three months at 
furnaces, crucibles, cupola, &c., and that this system of train- 
ing would familiarise him with the metallic side of his business ,and 
would place at his disposal an opportunity of further developing 
knowledge already obtained at evening classes ; consequently at 
the expiration of seven years of apprenticeship he would have 
covered six months’ actual furnace training, and this with his 
theoretical and practical tuition should place him on a very much 
higher plane, yielding a very much more fruitful result. And it 
seems to me that this is the “wolf” ‘‘F. A. 1.” seems to fear. 
But ‘F, A. L.” must remember that while he has a perfect right 
to his opinion on this matter, he is not the deciding factor of a 
question so vastly important—it is for the many generally affected 
and responsibly concerned not mere speculation. What I hoped 
for has been accomplished, that my letter of June 5th may have 
world-wide circulation, whatever the comments may be ; and I am 
confident that managers, directors and others in control are quite 
capable of giving it their unbiased consideration as to its useful- 
ness or otherwise. I have no personal interest and no axe to 
grind beyond that to me it is a national commercial «juesti-_n, 
based upon a higher method of training. However much 
‘oF. L.” may depreciate the proposed scheme of training 
founders, he may find it has a wider foothold than he at present 
contemplates, for, as previously stated, he has to reckon with the 
sweeping advancement of the national educational movement, and 
been 
pleased to call the something-for-nothing. One thing I am certain, 
that founding will undergo a considerable change and improve- 
ment in the very near future of years, and there is no doubt that 
the type of foundry management is growing infinitely superior to 
what 1s was a few years ago. For the information of ‘‘F. A. L” 
let me here say that there are men—qualified foundry managers 
in various parts of this our country, who are as much at home on 
the foundry floor—-moulding—as they are when discharging 
managerial duties, and at the same time able exponents of their 
professions, both theoretical and practical. And I ask “‘f. A. L.” 
in the name of common sense are these foundry managers any the 
less useful to their master, their country, and to those whom they 
direct, because of their possessed ability. Can it be possible that 
‘*F, A. L.” believes that the better informed are more likely to 
make a higher per cent. of wasters! None but a dreamer could 
ever think so. I say a thousand times, no—impossible ; and what 
is true of the man«ger will also be true of the lads in days to 
come, for some must be called to the managerial posts, and if given 
an opportunity will return ample remuneration, at least in results. 
and | cannot but believe that for any to advocate a principle that is 
calculated to thwart ability and development from at least a 
commercial and educational standpoint is to be absolutely un- 
economic. ‘‘F. A. L.” asks a question ve the underlying principles, 
“theory,” and then rans at a tangent, citing a multiplicity of 
regulations with which, of course, I agree, and which are quite neces- 
sary ; but any apprentice of two or three years’ service could recite 
them. But nal a recitation, so very easily obtainable from so 
many papers, works, &c., would be absolutely useless without the 
possession of the underlying wigan thought, ‘‘theory ;” 
and even though the regulations be carried out, is there not a possi- 
bility of a defective output, which might have been to some degree 
obviated if the moulder had been better informed re the metal in 
use‘ Ido not know whether “F. A. L.” refers more specifically 
to cast iron, but my references throughout have been iron and 
general, yellow, white, and bronze metals. Well, now in brief, 
since from thought ‘‘ theory” is evolved, and ‘‘theory” is an 
exposition of the principles of any ‘‘science,” and in “‘ F. A. L.’s’ 
letter of July 17th he has designated foundries a practical trade 
or ‘‘science,” with very little ‘‘theory” in it, seems to me like 
a contradiction, and I should not be surprised if those underlying 
principles, ‘‘ theory” of founding, are depths to which “F. A. L.” 
has never yet descended. ‘“F. A. L.” says founding is a very 
dirty business. I grant it, and at the same time there is no sec- 
tion of the engineering world demanding more thought, and no 
business so little understood as by those who assume, and are not ; 
hence the lad with,the suggested training would have an oppor- 
tunity of accelerating not only his interest, but knowledge of the 
behaviour of elements that might be better manipulated that so 
frequently are responsible for defects. 

Now, Sir, | do not think I am very far out when! say that 
among the managerial and directorship of many firms of repute 
may be found some of the most brilliant of men, who by sheer 
dint of perseverance—of course, possessing capacity—have won 
their way to some of the most honourable positions in the engi- 
neering world, and, I may add, without getting black in the face, 
and they are not figure heads, but ‘‘heads.” Can ‘“F. A. L.” 
afford to belittle education and grit! With reference to 
‘*F. A, L.’s” remarks to the American Foundries’ Association, no 
doubt they possess enough cleverness to justify their standing, of 
which, if | am not mistaken, the British Foundrymen’s Association 
is an offspring. Both I wish long life and prosperity. Now, 
‘*F, A, L.” makes allusion and appears much disturbed lest the 
dustman or bricklayer should some day breathe the atmosphere of 
a University. Well, if, by accident of birth, either should be found 
possessing ability, and some day become a ‘‘ Senior Wrangler,” he 
will be one of those on the top. I do not intend to write further 
on this matter. 

September 9th, 


F, G. Penny, 


MECHANICAL FLIGHT. 


Srr,—The excitement occasioned in France and elsewhere by 
the flights of Mr. Wilbur Wright at Le Mans causes me once again 
to encroach on your valuable space. 

Photographs and descriptions of the Wright machine are on 
every hand, and among them THE ENGINEER commented upon the 
fact that the Wright aéroplane absorbs little more than one-half 
the horse-power required by the French machines, The explana- 
tion is simple, and constitutes a further illustration—in a mild form 

-of the system of propulsion | promulgated in a letter published 
in your issue for August 14th last. 

It will be remembered that this system was based upon the fact 
that by lowering the propeller speed in miles per hour, and 
increasing the effective area—preferably by the employment of a 
multiplicity of small screws, for the reasons dealt with—we obtained 
a greatly increased efficiency. 

Wilbur Wright employs two propellers revolving at the moderate 
speed of 400 revolutions per minute and absorbing some 27 horse- 
power. Unfortunately I am unacquainted with the exact area of his 
propellers, butit is more than double that of M. Farman and M. Dela- 
grange, who both use Voisin machines, and at the same time his 
horse-power absorbed is but the half of theirs. Mr. Wright is 
alone at the present time in the employment of two comparatively 
slow-moving propellers for aéroplane propulsion, in place of a single 
propeller travelling at a high speed, and for the reasons stated in 
my previous letter, his horse-power required to accomplish the 
same result as M. Farman and Delagrange, viz., mechanical flight, 
has dropped nearly 50 per cent. Were it practicable to fit an 
aéroplane of the present type with the ‘“‘ multiple small screw” 
method of propulsion, mechanical flight would be possible for some 
10 horse-power. 

From all accounts the Wright Brothers’ is a ‘‘ home-made ” airo- 
plane—more honour to them—and the engine, com to the 
French mode s, a trifle heavy for its horse-power, but the sum 
total of it all is that the Wright‘s machine is considerably lighter 
than the French aéroplases, and I beg to venture the op nion that 
had the Wrights been in a position to obtain an engine of the 
‘extremely light in avoirdupois, but extremely heavy in price,” 
type used by the Frenchmen, they would have more than fulfilled 





all that was expected of them, making due allowance for the 
inflated accounts that have reached us from over the Atlantic from 
time to time. 4 

Although an aé-oplane may be capable, under its own propulsion, 
of lifting itself and driver into the air, lightness of construction is 
still most essential, for with a heavy machine just powerful enough 
to lift itself, as with aéroplanes at present, it is impossible to carry 
sufficient petrol for a soclingel journey, notito speak of the strain 
on the driver's arms working a correspondingly heavy apparatus for 
maintaining equilibrium. 


London, 8, W., September 4th. E. V. HAMMOND. 


TIN-POT CONCRETE AND WOOD-BLOCKING,. 


Sir,—-A few days ago I was walking along a certain great London 
thoroughfare and witnessed a scandalous piece of sireet making 
going on. On reading the letter of your correspondent, ‘‘ Colonial 
Engineer,” I came to the conclusion that he had seen the same 
piece of work. I agree with his description, except that I do not 
think he painted the picture quite so black as it should be. My 
curiosity was naturally aroused by what I saw, and I watched the 
process for about fifteen minutes; I am sure that it is the most 
shameful piece of concrete work ever done in London. 

For nearly twenty years I have been connected with the actual 
execution of all kinds of concrete work both in the capacity of 
engineer and contractor, and I would like to assure our friend 
‘* Colonial Engineer ” that he saw something that was never seen in 
London before, and at the same time say to him that in London 
here the best and cheapest concrete in the world is made in large 
quantities. I should like him to have a look at any of the work 
carried out by a responsible contractor and engineer ia London, 
and it would remove, I think, the impression which he must have 
received by what he saw. I gathered on looking at this work that 
it was not being executed by a contracto-, and it was plain that 
it was under no supervision of any responsible engineer. 

Some people may think that anything is good enough to put 
below wood blocks in a street, but everybody who knows anything 
about street-making is aware that it is the concrete that makes 
the street, not the wood blocks ; they only act as an intermediary 
between the traffic and the concrete, and the capacity to do so 
effectively depends entirely on the stability of the foundation. 

Every one knows that there are many instances where muni- 
cipal authorities carry out work without the intervention of a 
contractor on the argument that it can be done more cheaply. 
This may or may not be so ; but in the case under notice I should 
say that in the end it would cost the ratepayers double, and all 
the time they will have a bad street. 

MEMBER INSTITUTION OF CIVIL ENGINEERS. 

September 9th. 





RECENT FRENCH DESTROYERS. 

MonsiEur,—Votre estimable journal a publi¢é, le 21 Aoit 
dernier, page 191, un article trés intéressant sur les récents 
destroyers francais dans lequel nous avons relevé quelques erreurs 
de fait que nous tenons 4 vous sigrtaler. 

Aucun contre-torpilleur francais ne posséde & l'heure actuelle de 
pont protégé en acier nickel de 20mm. d’épaisseur. L’épaisseur 
des ponts en rapport, d’ailleurs, avec le bordé est de 64 mm. 
environ. : 

En outre il n’y a pas, comme l'article pourrait le faire supposer, 
de contre-torpilleur type Sabretache. Les deux contre-torpilleurs * 
Sabretache et Oriflamme ont été construits par la Maison de la 
Brosse et Fouche, de Nantes, qui, ainsi que d’autres constructeurs 
frangais, nous ont acheté et ont reproduit rigoureusement les plans 
de nos propres contre-torpilleurs Branlebas et Fanfare, dérivant 
eux-mémes du type Claymore, que nous avions précédemment 
livré & la Marine francaise. 

CHANTIERS ET ATELIERS AUGUSTIN NORMAND, 
L’Administrateur Délégué, 


Havre, le 7 Septembre. AUGUSTIN NORMAND. 





TANK ENGINES ON CURVES. 

Sir,—I enclose tracing showing locomotive on a curve of 130ft. 
radius which gives a versed sine of 13in. with a chord of 33ft. 

I think this will give ‘‘ Loco.” all the information he requires. 
As regards ‘*J.’s” remark that the previous diagram was mis- 
leading, I think if he will look at the diagram he will see that the 
place of contact was plainly shown, and that the length is not 2in., 














pe *S 
6" 
Langs ff 
' o 
aes r ++ } 
F 
T 
: : ve! l 
| fa ae 
cea > Naat ee -10'6" Wheelbase- > 
tS i # 
. a. 
. | 3 
' + | ' 
4 : ~ 
T T 4 
bh } 
~ 7 
~ a Ss 
+-33'0"+--- “ley s 
| Ss ' 


but 11fin. with 3ft. 6in. diameter whee's. For sake of clearance 

I have drawn the lines showing place of contact thicker on sketch 

enclosed, but should think it quite easy to read, seeing that both 

elevation and plan are shown. TANK ENGINE. 
September 3rd. 


THE IRON AND StFEL INSTITUTE. —In addition to the papers 
already announced for reading at the Middlesbrough meeting of 
the Iron and Steel Institute on September 29th to October Ist, a 
paper will be presented by Mr. Wiiliam Hawdon, Middlesbrough, 
on the progress in the Cleveland iron and steel industries during 
the past quarter of a century, that is, since the previous visit of 
the Institute to Middlesbrough in 1883. The paper promised by 
Mr. J. E. Stead and Mr. T. Westgarth will be held over until the 
next meeting. 

Dr. THEODOR PETERS.—We regret to have to announce, writes 
the Secretary of.the Iron and Steel Institute, the decease on the 
2nd inst. of Geheimer Baurath Dr. Theodor Peters, the director 
of the Society of German Engineers, the largest engineering 
society in the world. During the greater part of his connection 
with the Society, extending over a period of twenty-five years, 
Dr. Peters has been identified with all the changes made in the 
important Institute under his guidance, and notably with the 
improvement and augmentation of the Journal, the celebrated 
Zeitschrift des Vereines Deutscher Ingenieure, the prosecution of 
systematic researches on points of mechanical and engineerin~ 
interest, and the publication of such reports not only in the curre:.t 
numbers of the Journal but as independent pamphlets, making the 
results accessible at merely nominal cost. By his death the world 
loses one of the ablest and most influential of technical journalists. 


Dr. Peters had been a member of the Iron and Steel Institute 
since 1889. 
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that utilises the exhaust steam ‘of the surface engines, the 
condensing being effected by water from the sea. 
{ The members who visited the Pumpherston oil works 
were received by Mr. James Bryson, the manager, and by 
Mr. James Caldwell, the general mining manager. he 
works were inspected, and after luncheon in the hall connected 
with the works the shale mines were visited. The Pumpher. 
ston Oil Company, Limited, employ 1400 men, of whom 
two-thirds are engaged in the mining department. The 
quantity of oil shale distilled in retorts is about 1900 tong 
oe daily. The refineries deal with 20,000,000 gallons of crude oi] 
annually, and 350 tons of coal are consumed daily. The works 
extend over 100 acres, and the mineral fields are of vast 
extent. The shale is conveyed from the mines to breaking 
machines, and the pieces of suitable size are conveyed to the 
retorts for distillation. The results of the distillation are— 
(1) spent shale, that is of no value and the removal of which 


cutter takes-a cut which is of considerable thickness. The 

MACHINE FOR MILLING CURVED LINKS. | cuttings shown in the engraving are exactly as they were left 
| by the cutter, the machine not being touched in any way, 
| and it will be seen that the chips are coarse, and that the 
| cutting has therefore been efficient. 

When other work is to be done, the whole of the link 
| milling attachment can be taken away, and the machine 
is als» provided with an automatic circular table and with 
a profiling attachment. 


A VERTICAL milling machine for milling curved reversing 
links for marine engines has recently been introduced. by 
Alfred Herbert, Limited, of Coventry. Fig. 1 shows the ma- 
chine with the attachment in position, and Fig. 2 is a view 
of the working end of the attachment with a steel test block | 
in position upon it, and the cuttings just as they have been | 
left after the cutter has gone over the job. | 
The machine is one of the firm’s standard No. 8 vertical | 
milling machines, having a longitudinal feed of 62in. and a | 
transverse feed of 38in. The attachment consists of a supple- | THE INSTITUTION OF MINING ENGINEERS 
mentary base, which rests upon the main table of the | epee a 
machine and carries a swinging top table, The top table is | THE VISITS, 
attached to the end of a long radius bar, cast as a box girder, THE general meeting of the Institution of Mining 
the outer end of the radius bar being carried on a swivelling } Engineers, the proceedings of which were reported in THE 














Fig. 1—MACHINE FOR MILLING CURVED LINKS 


slide on a special column, which can be adjusted to and from 
the machine on a cast iron base plate, which, when in use, 
is bedded in concrete in the shop floor. Notches are provided 
in the base plate for barring the column along into different 
positions for coarse adjustment, and the slide on the top of 
the column which forms a pivot has a fine adjustment to and 
from the milling machine on a slide, being actuated by a 
screw, mitre gearing, and a pilot wheel. The pilot wheel 
shaft has an adjustable micrometer disc for fine measurements. 

The radius bar is made in two parts, so that it can be 
shortened when links of short radius are being milled. The 
radius bar can be clamped on its pivoting slide in any position. 
The-swinging table is connected to its base through the 
medium of an internal swivelling block moving in aslot, so 
that as the main table feeds, it moves the swinging table 
with it across the machine, but does not hinder radial move- 
ment about its pivot. The base is provided with gibs to hold 
the swinging table down. The pivot is provided with a 


bracket which carries one end of a trammel bar, which can | 


ENGINEER last week, terminated with excursions to Wemyss 
collieries and to the oil works and shale mines of the Pumpher- 
ston Oil Company, Limited. Members taking part in the former 
excursion proceeded to the Wellesley and Denbeath pits, where 
they were received by Captain Gordon, the general manager 
of the company, and examined the new sinking and the large 
Baum coal-washer. After luncheon at Wemyss Castle, they 


visited the Michael pit, where the exhaust steam turbine was | 


examined with great interest. At the new Wellesley pits, at 
present being fitted up with machinery and plant, provision 
is being made for raising 2000 gallons of water per minute to 
the surface. The steam shaft-pumps are to be placed in the 
upcast pit, and are to serve as the stand-by pumps when the 
fitting is completed. The shafts are elliptical, 274ft. long by 
14ft. 10in. wide, inside measurement. The walling is of 
brick in cement, 18in, thick. One of the shafts is being 
formed on a small old pit 900ft. deep, while the other is 
entirely new. Instead of being sunk inthe ordinary manner, 
itswas,pierced*up from_below_in lifts, headings from the old 
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Fig. 2—MILLING A CURVED LINK 


be used for setting the links in position on the table of the 
machine after they have been marked out. Round holes are 
cast in the top surface of the long base plate to allow the 
inside to be filled up completely and grouted at the same 
time as the surrounding concrete is levelled up. 

In operating the machine, a link forging which has been 
first marked out is solidly packed up and firm!y bolted to the 
swivelling table approximately in its centre, the swivel plate 
on the movable column is unlocked to allow the radius bar to 
slide through it, and the column is moved to approximately 
the right position on the base plate to give the required radius. 
and then bolted down. The final adjustment for radius is 
made with the pilot wheel after the column is fixed. The 
setting of the link is tested with a trammel bar, and the 
swivelling plate or pivot is adjusted until the radius is correct, 
and the radius bar is then clamped to the swivel plate, and 
remains clamped there until the milling of the inner and 
outer radii of the link is completed. The movement for 
putting on the cut and transferring the link from one side of 
the cutter to the other is all accomplished by the pilot wheel 
and slide on the movable column. 


The advantage claimed for this method of milling is that | 


the radius when once set is not interfered with, and the two 
sides of the link are therefore certain to be concentric. The 


swinging table has grooves at the sides and pockets at the | 


ends to carry away the lubricant. 

It will be seen on referring to Fig. 2 that a cutter of coarse 
pitch and quick spiral is employed, and the effect of this is 
that the cutter clears itself more easily, and each tooth of the 


| shaft being driven into the new shaft at the bottom of each 


lift. Below the 900ft. level the sinking is going on in the 
usual way. The shaft will at first be 1650ft. deep, but will 
ultimately be carried down to 2250ft.,so as to command the 
ccal under the sea. The plant in course of erection is 
capable of working toa great depth. The winding engines 
have two cylinders, each 38in. in diameter, with a stroke 63ft., 
and one drum 20ft. in diameter by 9}ft. wide, and are suitable 
for working with superheated steam at a pressure of 160 1b. 
per square inch. Characteristic features of the engines are 
the Corliss valves with automatic cut-off gear to the cylinders, 
and the steam reverser, a steam cylinder with a cataract 
regulator and floating levers, so arranged that control of the 
position of the links is obtained. An automatic device for 
preventing overwinding is provided. The total weight of the 
engines is 250 tons. The pithead frame is of steel lattice- 
work and weighs 90 tons. The main uprights are 100ft. high 
to the centre of the pulley shafts. The pulleys are 18ft. in 
diameter on the tread, which is suitable for a steel rope 2in. 
in diameter. 

At the Michael pits, which are 816ft. deep, there is a 
compound condensing and direct-acting pumping engine of the 
Woolfe type. The double rods work two sets of twin pumps, 
which make three strokes per minute and raise 1000 gallons 
to the surface in that time. The stand-by consists of a cross- 
compound engine, driving Riedler pumps capable of raising 
1000 gallons a minute to the surface. The deep-level 
workings are drained by electrically-driven pumps, current for 
which is partly produced by a Parsons low-pressure turbine 











involves expense; (2) permanent gas, used as fuel in the 
retorts themselves; (3) crude oil; and (4) ammonia water, 
The refining of the crude oil is a complicated process on 
account of the many distillations and treatments which have 
to be carried out before a marketable product is obtained, 
The Pumpherston patent retorts, of which there are 480) in 
use at the company’s three works, are an interesting feature, 
They are cylindrical, and built vertically in ovens of four, each 
oven having four chambers. Heat is applied externally. 4 
high temperature is maintained in the lower portion of the 
kilns, converting the nitrogen of the shale into ammvnia, 
which is preserved by a continuous supply of steam delivered 
at a slight pressure into the bottom hopper. The oil gases 
are distilled off the shale in the upper portion and are drawn 
off at the top. There is a mechanical arrangement for with- 
drawing the spent shale continuously, thus keeping the whole 
mass inside the retorts in constant movement. 





THE BREDSDORF ‘STRANDING” BUOY. 


THE long list of more or less serviceable appliances 
designed to afford help or protection against the perils of 
the sea has lately been increased by an invention of Herr 
3redsdorff, manager of the Flensburger Schifibau 
Gesellschaft, which has excited lively interest amongst 
sailors as well as amongst shipowners. This is the 
so-called ‘‘Stranding’’ buoy, which takes the form 
of a little boat with an arched deck, its dimensions 
being—length 35gin., breadth 17/in., and the depth 7{in. 
The hull is made of copper or yellow metal, tinned 
inside, and stiffened with frames, and is provided with a 














STRANDING BUOY 


lead keel of such weight that the buoy automatically returns 
to the upright even-keel position even when it has been 
overturned by a breaker till mast and sail pointed vertically 
downwards. The mast, consisting of a brass tube, is 
provided at its head with an oval handle, which serves for the 
support of the yard and for the attachment of the sail. The 
mast is stayed by two back stays, and carries a square sail of 
strong impregnated sail cloth and a balloon jib which keeps 
the buoy before the wind. The buoy is sub-divided by two 
thwartship bulkheads into three water-tight compartments, 
which are provided each with a water-tight cover 4{in. in 
diameter, and are adapted for the reception of provisions, ship's 
papers or letters. In addition to that at the top of the mast 
the buoy has four handles, one at each end and one at each 
side, to which the sails and the hawser are respectively 
attached, and which serve as holds for the boat-hook or for 
the hands when the apparatus is used as a life-buoy. 
Attached to the after handle is a piece of manilla rope about 
30ft. long, by which the buoy can be lowered into the water, 
and which also serves as a steering line. 

Like the rocket apparatus, the buoy is in the first place 
intended as a means for the establishment of communication 
between a stranded vessel and the shore. For this purpose a 
thin cord is attached to the manilla tail rope, and the buoy is 
thrown overboard and sails for the shore at a speed of from 
1 to 14 knots an hour. In the same way it can be used for 
the establishment of connection between two vessels on the 
open sea, in case one of them is to be taken in tow by the 
other, in picking up a pilot, &c. 

When a sinking vessel in the open sea has to be abandoned 
by her crew the buoy can be used to save the ship’s official 
paper and letters. Should the crew then perish in the waves 
the buoy will bring the news to their relations. The buoy 
can also be provided with a bell or with a light. 

A special commission of the Board of Trade not long ago 
made experiments with the buoy on the English coast. 








Oi. ELIMINATING PLaN?T.—In the description of the large oil 
eliminating plant for the Birmingham Corporation, the word 
“‘ Bristol” towards the end of the article should obviously read 
‘ Birmingham, 
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BRITISH ASSOCIATION FOR THE ADVANCE. 
MENT OF SCIENCE. 
PRESIDENTIAL ADDRESS TO THE ENGINEERING 
SECTION BY MR. DUGALD CLERK, F.R.S. 
(Concluded from page 254, ) 

Tur Joule and Carnot laws are now known as the first and 
eocond laws of thermodynamics, The second law, in modern 
form, may be thus stated :— 

Although heat and work are mutually convertible and in definite 
and invariable proportions, yet no conceivable heat engine is able 
to convert all the heat given to it into work Apart altogether 
from practical limitations, a certain portion of the heat must he 
passed from the hot body to the cold body in order that the 
remainder may assume the form of mechanical energy. The pro- 
portion of the total heat convertible into mechanical energy 
depends on the absolute temperatures of the hot and cold bodies ; 
it is unity minus the lower absolute temperature upon the upper 
absolute temperature. 

It appears that during Thomson's struggle to reconcile the two 
anparently opposing Jaws, Clausius, who had seen the same 
difficulty, arrived independently at its solution and published a 
paper, ‘*On the Motive Power of Heat and the Laws of Heat 
which may be deduced therefrom.” at the Berlin Academy in 
February, 1850. In this paper Clausius discusses Thomson's 
difficulties, and also arrives at the conclusion that the Carnot cycle 
may be reconciled to Jonle’s law by the omission of the eupposi 
tion that during the third process the same amount of heat is 
discharged from the cool body as was taken in from the hot one. 
He states: — 

‘On a nearer view of the case we find that the new theories 
were opnosed not to the real fundamental principle of Carnot. 
but to the addition that no heat is lost. For it is quite possible 
that in the production of work both may take place at the same 
time: a certain portion of heat may be consumed and a further 
portion transmitted from a warm body to a cold one ; and both 
portions may stand in a certain definite relation to the quantity of 
work produced. This will be made plainer as we proceed ; and 
it will be, moreover, shown that the inference to be drawn from 
both assumptions may not only exist together, but that they may 
mutually support each other.” 

In his 1851 paper Thomson gives Clausius full credit for solving 
the difficulty between the Carnot and the Joule principles. 
Thomson gives Clausius the full credit for priority, but states that he 
was working on the same problem and had arrived at the same 
solution in the year 1850. before he had seen Clausius’ work. 
Clausins, however, assumed the theory of a permanent gas, which 
required the absence of internal work, but Thomson was not 
prepared to assume this without experiment. This determination 
rigidly to prove every necessary assumption, and his clear con 
ception of the points necessary for proof, led to the extensive 
series of researches undertaken by Thomson and Jonle with the 
object of determining h w much gas thermometers differ from an 
absolute scale as determined by the combination of the Joule and 
Carnot laws, 

Rankine, as early as 1849, arrived at the general equation of 
thermodynamics, which expresses the relation between heat and 
mechanical energy, and indicated the result of his investigations 
to the Royal Society of Edinburgh in February, 1850. Rankine 
thus arrived independently at the same result as Clausius about 
the same time. Both Rankine and Clansius, however, adopted 
certain theories as to the molecular structures and motions of 
gases, and their demonstrations to some extent depended upon 
their theories. To Thomson and Joule we are deeply indebted 
for the rigid proof of the two laws and for the rigid deduction of 
the modern scale of temperature and the determination of abso 
lute zero in its modern form. Thomson now thus defines tem- 
perature : 

‘‘The temperatures of two bodies are proportional to the 
quantities of heat respectively taken in and given out in localities 
at one temperature and at the other respectively by a mater‘al 
system subjected to a complete cycle of perfectly reversible 
thermodynamic operations, and not allowed to part with or take 
in heat at any other temperature ; or, the absolute values of two 
temperatures are to one another in the proportion of the heat 
taken in to the heat rejected in a perfect thermodynamic engine, 
working with a source and refrigerator at the higher and lower of 
the temperatures respectively. 

This definition leads to an absolute scale of temperature, which 
is independent of the substance operated on, and Joule and 
Thomson's experiments have shown that this scale differs but 
slightly from that of the ordinary air thermometer. Joule had 
suggested to Thomson, in a letter to him in 1848, that the probable 
value of Carnot’s function is the reciprocal of the absolute tem- 
perature as measured on a perfect gas thermometer. 

Thus Clausius appears to have anticipated Thomson, not in the 
suggestion of an absolute scale of temperature, but in the idea of 
an absolute zero founded upon the combination of Carnot’s law and 
Joule’s law. Thomson, in his papers, very modestly attributes the 
second law—the law of the transformation of heat—to Carnot and 
Clausius ; but in this he undervalued his work, because Clausius 
ap; ears to have assumed what Thomson and Joule proved—that 
is, the coincidence of the absolute scale with the air thermometer 
scale, 

It will thus be seen that the position usually assumed by the 
engineer at 1850 of the equality between heat given to the engine 
and heat given to the condenser was fundamentaily untrue. 
Without this deduction, however, no determination of values of 
the Carnot function could have led to the determination of an 
absolute zero. According to the material theory, as seen in the 
light of Carnot’s cycle, a heat unit could give an indefinitely 
increased amount of work with lowering of the temperature. 
Nothing in the theory sets a limit to this increase, and, accord- 
ingly, there is nothing to suggest an absolute zero. Immediately, 
however, we accept the dynamical theory of heat we find that a 
pound of water reyguires the exertion of 1390 foot-pounds of work 
to heat it through 1 deg. Cent. We also know from the Carnot 
cycle that under ordinary conditions of human existence only a 
portion of this work can be returned ; but as no conditions could 
conceivably exist in which a greater amount of work could be 
obtained from a pound of water than the 1390 foot-pounds put 
into it to heat it through 1 deg. Cent., it follows that, inasmuch 
as the Carnot function increases with diminishing temperature 
the limit of temperature is reached when, according to the Carnot 
cycle, the whole of that work, put into the pound of water, can be 
got out again as work. This limit is the absolute zero of tempera- 
ture. No lower temperature is conceivable without introducing 
the idea of the creation of energy. So far as human beings are 
concerned, this idea is as inconceivable as the idea of the creation 
of matter. The determination of thislimit with the close accuracy 
necessary for a well-founded constant is to be entirely attributeo 
to Thomson and Joule. In his 1851 paper Thomson thus succeed: 
in answering the questions which he put to himself in his 1849 
paper, and he supplies a quantitative method of connecting the 
amount of the thermal agency necessary with the amount of work 
which can be performed under varying conditions. Engineers 
dealing with motive power are thus deeply in debt to Thomson 
and Joule for the secure position occupied by them to-day. 

The brilliant work of Meyer, published so early as 1842, is held 
by some to have anticipated to a large extent both the work of 

omson and of Joule. Undoubtedly Meyer formulated true 
ideas and carried his generalisations through a wide range. Helm- 
holtz also very early arrived at similar conclusions to those of Joule 
and Thomson ; but it has been thought better to discuss the work 
of Thomson and Joule separately, in order to illustrate the 
transition period through which many distinguished minds were 
peasing about the time. Undoubtedly great credit is due to 
Meyer, Helmholtz, Clausius, and Hirn, and Thomson himself 
recognised this in the most generous way. 


The ideas of Thomson and Joule now form so much of the 
basis of all reasoning upon motive-power engines that there is 
some little danger to the present generation of forgetting what 
they owe to these two great men. To appreciate the step made 
by them it is necessary to consider the position of motive power 
produced by heat at about the middle of the last century. At 
that time many attempts had been made to displace the steam 
engine as a heat engine by air engines in various forms—both 
engines heated externally and those heated internally, now 
known as internal combustion engines. Papers read at the 
Institution of Civil Engineers in 1845 and 4853, and the dis- 
cussion of those papers by eminent men of the day, supply an 
accurate measure of the knowledge possessed by the engineer of 
the principles of action of his heat engines. Many distinguished 
names occur in these papers and discussions, including James 
Stirling, Robert Stephenson, Sir George Cayley, Charles Manby, 
James Leslie, C. W. Siemens, Hawksley, Pole, W. G. Armstrong 

afterwards Lord Armstrong—Edwa d Woods, E. A. Cowper, 
D, K. Clark, Benjamin Cheverton, Goldsworthy Gurney, George P. 
Bidder, Professor Faraday, Isambard K. Brunel, Captain Fitzroy, 
and F, Braithwaite. At the date of the later of these discussions 
Brunel had alreaty designed the Great Eastern, in 1852, with 
its engines of 11,000 horse-power. Armstrong was a Fel ow of 
the Royal Society, and had started the Elswick Works and 
invented the Armstrong gun. Robert Stephenson was at the 
height of his fame. He was then a Member of Parliament, 
President of the Institution of Civil Engineers, and a Fellow of 
the Royal Society. Siemens was a young man, but was busy on 
the regenerative furnace ; had considered regeneration as applied 
to steam engines, although his work on the air engine was still 
to come. All were distinguished men in their day, and their 
opinions may be taken as representing the very best scientific 
knowledge of the leading engineers of the day. The first of the 
papers to which I refer is cal.ed ‘‘ Description of Stirling’s 
Improved Air Engine,” by James Stirling, M. Inst. C.E. It was 
read on June 10th, 1845, with Sir John Rennie, the President 
of the Institution, in the chair. The engine described was the 
later form of the well-known Stirling air engine, invented by 
the Rev. Dr. Stirling, a Scottish clergyman, in the year 1815. 
The development considered was the invention of the reader of 
the paper, a brother of Dr. Stirling. The main improvement 
consisted in the use of air at a greater density than the 
atmosphere, and the engine at that date had so far succeeded 
that two had been used at the Dundee Foundry Company’s 
works—one giving about 21 horse-power and the other about 
15 horse-power. Practically, therefore, some success had been 
attained. Mr. Stirling claimed that the 21-horse engine con- 
sumed 50 1b. of coal per hour, which is about 2} lb. per horse- 
power per hour. This was an extraordinarily good result for 
the time. At present, however, we are not interested in the 
practical result, but only in the opinions of the engineers of 
the day as to the fundamental principles of heat engines. 

It is clear from the paper that the theory of the regenerator 
was entirely misunderstood. It was imagined that with a perfect 
regenerator no heat would be required to perform work. This 
is evident from Mr. Stirling’s answer to Sir George Cayley. 
Sir George Cayley described his engine, which was of the 
internal-combustion type, acting with solid fuel under constant 
pressure, and showed that, owing to dust and heat in the cylinder 
and valves, his experiments proved abortive. He stated, how- 
ever, that his engine had consumed 641b. of coke—equal to 9 Ib. of 
coal—per horse-power. ‘To this Mr Stirling answered: ‘It must 
be remarked that Sir George Cayley, ia following an entirely 
different object, had overlooked the great leading principle of 
repeatedly using the same heat,” and ‘he was of opinion that, 
except on that principle, the air could not be economically used 
as a moving power.” Another speaker, Mr. Cottam, said: ‘ It 
was evident that, if it was practicable to arrive at the theoretical 
condition of the absorption of all the caloric by the thin laminz 
during the upward passage of the air and the giving it out 
egain during the downward passage, there would not be any loss 
ut heat.” Mr. Robert Stephenson did not appear to understand 
Stirling's air engine at a.l, because he made the following remarks: 
** He understood the process to consist of heating the air in a 
vessel, whence it ascended to the cylinder between numerous thin 
lamine, by which the caloric was absorbed, to be again given out 
to the descending air. Now it appeared to him that, though the 
ascending process was natural and easy, the reverse action would 
require a certain expenditure of power, in the depression of the 
plunger.” This remark clearly showed that Stephenson, notwith- 
standing his ‘eminence as an engineer, at that date had not appre- 
ciated the essential conditions of the hot-air engine. 

In the year 1853 the subject of the air engine again came up 
before the Institution of Civil Engineers, interest being excitea 
evidently by the building of the large engines of the hot-air ship 
Ericsson in America, the engines having air cylinders of no less 
than 14ft. diameter. Four papers were read in this year: ‘On 
the Use of Heated Air as a Motive Power,” by Benjamin Chever- 
ton; ‘On the Caloric Engine,” by Charles Manby ;” ‘‘On tbe 
Principle of the Caloric Air Heated Engine,” by James Leslie, 
M. Inst, C.E.; and ‘‘ On the Conversion of Heat into Mechanica: 
Effect,” by Charles William Siemens, A.M. Inst. C.E. 

Cheverton evidently considers, from his paper referring to Stir- 
ling and Ericsson, that ‘‘ both parties also rest the efficiency of 
their engines on the repeated use of caloric. They contend that 
in recovering from the ejected hot air the caloric which gave it 
superior tension, and employing it in heating the injected air, ‘it is 
made to operate over and over again.’ Mr. Eriesson aspires toembody 
a new principle in motive mechanics, no less, to use his own words, 
than ‘ that the production of mechanical force by heat is unaccom- 
panied by the loss of heat,’ except such as arises from radiation, 
vr other practically unavoidable waste.” Cheverton rejects this 
idea, but, strangely enough, does not appear aware of the work 
either of Carnot or of Joule. He comes to the conclusion, how- 
ever, that ‘caloric, doubtless, is in ail its aspects a manifestation 
of force, and, unquestionably, as a mechanical agent, of a dynamic 
force, and therefure isdirectly amenable to the third law of motion.” 
He appears to think that heat is accompanied with molecular 
activity, but is puzzled by what he accepts w be a fact, that in the 
steam engine the whole of the heat of the steam as it comes from 
the boiler is found in the condenser. With regard to the steam, 
he says :—‘‘ Undoubtedly, in respect to the materiality of caloric, 
if it be material, it is transferred intact to the condenser, yet in its 
passage it may have parted with force which it cannot communi- 
vate again.” He comes to the conclusion that the change may 
take place not in the quantity, but in the intensity of heat. Here 
he resembles Carnot ; but it appears to him impossible to arrive at 
any useful theory of the heat engine, because, he states:—‘‘. . . 
for every investigation leads to the conclusion that the effect of 
caloric is independent at least of the chemical, if not also of the 
physical, constitution of bodies. But economy of fuel is a different 
yuestion from the economy of caloric ; it is altogether a practical 
matter, and can only be determined by experiment ; for this, and, 
indeed, most other points of practice, are too intractable to come 
within the grasp of tne most powerful calculus.” In the dis- 
cussion a communication was read from Sir George Cayley, in the 
course of which he states, with regard to the regenerator :— 
“There can exist no doubt of the effective re-application of heat 
to an almost unlimited extent by this beautitul invention, due 
originally to Mr. Stirling, and now carried out to a greater extent 
by Captain Ericsson.” Sir George Cayley discussed the difficulties 
of Ericsson’s engine, but he accepts the principle that heat may 
give work and yet be used over and over again practically un- 
diminished. Armstrong did not express himself upon the theory 
at all, but he was doubtful as to the advantage of the air engine 
compared with the steam engine, although he believed that it was 
practicable to recover and use over again a large proportion of the 
heat applied, and he thought the balance of ecunumy, so far as 





heat was concerned, would be found in favour of air. Siemens 
agreed to some extent in the advantages of a regenerator, but he 






showed clearly that expansion doing work was accompanied by a 
diminution of temperature, and stated that this heat had to be 
replaced by the fire. Bidder was of opinion “that no theoretical 

vantage was obtained in using heated air instead of vaporised 
water as a motive power, and it was incapable of being applied 
practically with as much convenie.ce.” It is most interesting to 
note that Dr. Faraday joined in this discussion. He said very 
little, and I will give his remarks complete. Dr. Faraday said :— 
‘* Twenty years ago he had directed his attention to this ques- 
tion, and from theoretical views he had been induced to hope for 
the successful employment of heated air as a motive power ; but 
even then he saw enough to discourage his sanguine expectation, 
and he had, with some diffidence, ventured to express his convistion 
of the almost unconquerable practical difficulties surrounding the 
case, and of the fallacy of the presumed advantages of the re- 
generator. He still retained his doubts as to the success of the 
innovation, and feared the eventual results, even of Captain 
Ericsson’s spirited and ingenious efforts.” Brunel considered the 
use of the regenerator to be an entire fallacy, and did not believe 
that the power derived from the expansion of air by heat could 
be used effectively, and then be recovered and used again. Mr. 
Hawksley considered that the machine involved a mechanical 
fallacy and that the regenerator produced no mechanical effect 
whatever. Mr. Rendel was the president at the meeting which 
dealt with Mr. Cheverton’s paper, and, in view of the great dif 
ferences of opinion on the subject, he stated that ‘‘he would 
not have the meeting arrive at a hasty or erroneous conclusion 
on the question of this engine, and he therefore suggested that 
Mr. Siemens should draw up a paper on the subject, and that 
the members should collect, for a future meeting, all the infor- 
mation within their reach, in order to the calm and deliberate 
discussion of the question.” This resulted in the further meeting 
of May 17th, 1853, when papers were read by Manby, Leslie, and 
Siemens. The paper by Manby consists of the summary of a 
discussion by M. Galy-Cazalet, which took place in Paris in 1852. 
M. Galy-Cazalet comes to the conclusion that the regenerator 
involves a fallacy, and he concludes: ‘‘There appears to be at 
present so much doubt of the utility of the regenerator that it 
would be wise to abandon its use for a time, and by trials with 
a more simple form of calorie engine establish the fact either of 
the superiority or of the inferiority of heated air in comparison 
with steam as a motive power.” Mr. Leslie, on the contrary, in 
his paper upholds vigorously the accuracy of the principle of the 
regenerator or economiser, He comes to the conclusion that it is 
based on true principles and is attended in practice with real 
economy of heat, and consequently of fuel. In this conclusion he 
is doubtless correct ; the regenerator is useful and does economise 
heat. But Leslie goes much further than this ; he appears to sup- 
port Stirling in the fallacy that the regenerator may be made in- 
definitely useful. Stirling states :—‘‘ And thus it appears that by 
applying air successively to a series of bodies regularly increasing 
in temperature, and moving it alternately from one end of the 
series to the other, it may be heated and cooled ten times, with an 
expenditure of caloric which would barely have heated it once, if 
it had been applied at once, to the hottest body, ¢.¢., beyond the 
series. It is evident also that if the series had been composed of 
twenty points, or bodies, having a difference of temperature of 
5 deg., the air might be heated and cooled twenty times at no 
greater expense of caloric. Nay, it is evident that by multiplying 
the members of the series indefinitely air could be heated and 
expanded and made to do work at no appreciable expense. But 
let no mathematician be alarmed with the idea of a perpetual 
motion, or the creation of power. There are many enemies to 
coutend with in the air engine besides friction, which alone pre- 
vents perpetuity in some mechanical motions. We have no means, 
without consuming a part of our power, of applying the air so 
closely to the apparatus as to make it absolutely assume the tem- 
perature of the bodies to which it is applied. There is, therefore, 
a loss in the very act of heating and cooling.” 

Leslie comes to the conclusion that Stirling is right, but that an 
air engine without a regenerator would be a much less effective 
and economical application of heat than the steam engine. Leslie 
gives some interesting particulars of the iater air engines of James 
Stirling. He states that an engine of 45 horse-power was started 
in March, 1843, at the Dundee Foundry ; that in December, 1845 
—two years and nine months after starting—one air vessel gave 
way, and in May, 1846, another failed, and in January, 1847, a 
third failed. This information was supplied to him by Mr. David 
Mudie, one of the lessees of the foundry. 

We now come to Siemens’ paper ‘‘ On the Conversion of Heat 
into Mechanical Effect,” and for the first time we find the engineer 
guided by an intelligible principle. Siemens discussed the 
material theory of heat, and accepted unreservedly the dynamical 
theory, for which he gives a large measure of credit to Joule. 
This is the first of the Institution papers in which I find the name 
of Joule. Siemens mentions Carnot, Clapeyron, Holtzman of 
Mannheim, Joule, Helmholtz, Meyer, Rankine, and Professor 
thomson. Curiously enough, although Siemens mentions Carnot 
and the other philosophers who dealt with the Carnot principle, 
including Thomson, he does not appear at this date—May 17th, 
1853—to have realised himself the effect of the law of Carnot upon 
the theory of the heat engine. He clearly appreciated the first 
law, and gives the mechanical equivalent of heat as determined 
by Joule at 770 foot-pounds, and by Thomson's formula as 772 foot- 
pounds ; but in his discussion of the principles of the heat engine 
he is of opinion that a perfect engine is ideally possible giving 
770 foot-pounds for each Fahrenheit heat-unit employed. This is 
clear from a table found on page 33 of the paper, which I re- 
produce : - 

SIEMENS’ TABLE OF 1853. 








Actual 
Theoretical Actual performance in 
Description of engine. performance in performance in pounds of coal 
foot-pound4. foot-pounds. per H.P. per 
hour. 
A Boulton and Watt cc n- 51.8 2 8.00 
denging engine, low 
pre sure 
The best Cornish engine 158 8 82 238 
Combined steam and ex- 150.0 75 3.09 
pansive ether engine 
The expansive air engine 91.0 35 6.63 
Stirling’sengine .. .. 130.0 65 3.57 
Ericssou’s engine ..  .. 190.0 65 3.57 
A perfect engine 170.0 285 0.c0 


He apprehends the mechanical equivalent of heat, but he still 
appears under the impression that if heat be added to a certain 
upper temperature and expansion take place until the original 
temperature is reached, then he has a perfect engine indicating 
the full result of Joule’s mechanical equivalent. He sees, how- 
ever, that the old theory of the regenerator is quite wrong. He 
states :—‘‘ The cause of the failure of Mr. »dtirling’s engine in 
practice may apparently be traced chiefly to insufficiency of heat- 
ing surface, occasioned apparently from misapprehension of the 
principle involved, it having been thought that the same heat 
would serve over and over again to produce power, and that the 
necessary expenditure of heat consisted only in the mechanical 
loss by imperfect action of the respirative plates, which were ap- 
proached to each other to the utmost limits consistent with an 
unobstructed passage of the air. By the aid of the dynamical 
theory of heat it has been shown that there is another and far 
more important expenditure of heat, which should have been pro- 
vided for.” 

Siemens, in the discussion, rightly upheld the regenerator as 
useful, and saw that there were limitations to its use. Mr. 
Hawksley contended that the regenerator was useless. Mr. Pole 





considered that the regenerator was useful, but he did net 
definitely adopt the mechanical theory of heat. He stated :—‘“‘ It 
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must be allowed that the general action of caloric in producing 
power was still involved in much obscurity. The heat was often 
considered in reference to its quantity only, but it was certain 
also that its intensity performed a very important part; and it 
had even been surmised that power might be obtained by the 
reduction of intensity alone, without any change of quantity.” 

Armstrong concurred with Siemens and Pole. He believed in 
tne utility of the regenerator, limited as described by both. Mr. 

Edward Woods certainly understood Siemens to have given 

772 foot-pounds as the efficiency of an ideal heat engine, because 
be stated that this showed there was still great room for improve- 
ment in engines. Mr. E. A. Cowper had clear ideas ; he said :— 
‘Steam, or gases, in expanding, and so giving out power, lost 
heat. Part of the sensible heat became latent in the production 
of power, and this heat could only be recovered by expending the 
power already produced in again condensing the steam back to its 
original bulk, when the latent heat again became sensible.” 
This discussion, then, puts us in the position of engineers at the 
date of the last meeting referred rea so 17th, 1853. Of all the 
distinguished engineers who spoke, Siemens alone had thoroughly 
apprehended the value of Joule’s results and understood the full 
bearing of the mechanical equivalent of heat. He had not, how- 
ever, understood Carnot’s reasoning on the Carnot cycle, or Thom- 
son’s deductions from Carnot. He was under the impression that 
heat added in any way to a working fluid, raising the temperature. 
could be entirely converted into work by a sufficient expansion, 
He had not appreciated that, even if expansion be carried far 
enough to reduce the temperature to the original temperature 
before heat addition, yet complete conversion of the entire 
mechanical equivalent was impossible. When so able a man as 
Siemens had at this stage only reached partial enlightenment, it 
was evident that much hard work and clear thinking required to 
be done before a well-founded theory of heat motive-power could 
be obtained. The data for such a theory was naeanidien ; and 
one of the most interesting circumstances connected with these 
institution of Civil Engineers papers was a communication from 
M. Regnault to Colonel Satine, Treasurer of the Royal Society, 
dated April, 1853, which was read at the meeting, in which 
Regnault stated that ‘‘he was about to publish immediately a 
series of elaborate experimental researches on various subjects 
connected with the effects of heat on elastic fluids, the results of 
which would solve many questions long in dispute, and by means 
of which engineers might accurately calculate the effect of a given 
amount of fuel, in whatever way it was applied. M. Regnault 
communicated in anticipation that he had arrived at the number 
0.237 for the specific heat of air at constant pressure, and at 0.475 
for that of steam under atmospheric elasticity, the specific heat of 
water being taken in each case as unity.” 

True to his word, Regnault produced his admirable investiga- 
tions, and succeeded in solving many problems; but he did not 
settle the questions to the extent he had hoped. Even at the 
present time doubt arises as to the very values he gave for the 
specific heat of air and steam. The problem proved much more 
difficult than he had anticipated, and for modern engine purposes 
it caunot be considered as wholly solved now—fifty-five years 
later. 

This description of the position of the hot-air engine, as shown 
hy the opinions of eminent engineers, is most useful as proving how 
much practical men were in need of the work of Thomson and 
Joule. It is not surprising that, of all the engineers present, 
Siemens appeared to be alone in thoroughly grasping the new 
ideas. Thomson’s own conversion from the material theory of 
heat to the dynamical theory was not complete until 1851, and 
although he had then succeeded in reconciling the ideas of Joule 
and Carnot, it is not to be wondered at that engineers two yeirs 
later had not quite succeeded in grasping the combination of the 
two laws. This combination, however, supplied engineers with a 
new and accurate standard of measurement for studying and 
improving upon their heat engines, and they were by no means 
slow in grasping the help thus offered them by the abstract scien- 
tific man. ‘The broad laws of thermodynamics have placed the 
theory of the heat engine in a position of certainty, which was 
much needed. It would be a mistake to assume, however, that 
even the determination of the mechanical equivalent of heat and 
the second law of thermodynamics expressed in terms of an abso- 
lute thermometricscale had solved all the difficulties of the engineer 
desiring te determine the efficiency of his heat engines. Thomson, 
Joule, Rankine, and their great continental colleagues it is true, 
settled once and for all the broad laws of thermodynamics, but the 
Carnot cycle’is a cycle which is, as has been repeatedly shown, an 
impossible one in practice. Accordingly actual engines have to 
operate upon imperfect cycles. The theory of these imperfect 
cycles has been worked out mostly during the last twenty-five 
years, although Rankine made a beginning in dealing with the 
theory of the Joule air engine. For the first time he showed the 
existence of what may be termed a cycle of constant efficiency 
in the case of the Joule air engine. Assuming constant specific 
heat for the working fluid, he caiculates the efficiency of what we 
now call a constant-pressure air engine between certain limits 
of temperature, and he gives the efficiency of the fluid where 
U = energy exerted and H, = heat received, and + = ratio of com- 
pression and expansion :— 

se (ee, See 
H, 0-408 ” 
that is, he indicates in this formula that the thermal efficiency is 
independent of the maximum temperature as long as that maxi- 
mum temperature exceeds the temperature of adiabatic compres- 
sion. He makes no statement, however, that this engine is within 
a certain range independent of the maximum temperature ; that 
is, that increasing maximum temperature does not increase 
efficiency. Subsequent work has shown that, on a simple assump- 
tion, such as constant specific heat, many engine cycles exist of a 
practicable nature having high theoretical efficiencies where the 
theoretical efficiency depends on one thing only—the ratio of 
compression. Some misunderstanding has arisen with regard to 
these imperfect cycles, and it has even been thought that such 
imperfect cycles would be contrary to the second law of thermo- 
dynamics Lord Kelvin himself was of this opinion in 1881. I 
vividly remember a conversation I had with him at the Crown 
Ironworks in Glasgow, over the results I had obtained from one 
of my early gas engines. I had then come to the conclusion that 
the ‘‘ Otto” cycle as ordinarily operated was a cycle of constant 
efficiency, and I explained this to Lord Kelvin. He had not 
followed such cycles, and his view then was that no such cycle 
could exist, because he thought it was contrary to the second law 
of thermodynamics. Some idea of this kind has been held by 
many scientific men, and has prevented the minute investigation 
of imperfect cycles of different kinds, because of the feeling that 
the whole question of efficiency was entirely settled by the nature 
of the temperature limits ; that is, by the maximum. and minimum 
temperatures at the disposal of the engineer. It is true that these 
values, as has been shown, must always determine the extreme 
limit of possible efficiencies between certain temperatures, and in 
cycles of constant efficiency the particular efficiency of the cycle is 
always less than the efficiency of a Carnot cycle engine working 
between the same limits of superior and inferior temperature. 
The investigation, however, of these imperfect cycles is much more 
difficult than the broad investigation of the general thermodynamic 
laws, because it requires accurate knowledge of the properties of 
the working fluid dealt with under conditions rendering observa- 
tion extremely difficult. The modern internal combustion motor 
is the successor to the air engine so fully discussed by eminent 
engineers of fifty-five years ago; and the forebodings of even so 
eminent a man as Faraday as to its ultimate success have proved 
unfounded. Great difficulties have been encountered and many 
discrepancies have had to be explained, but a minute study of the 
nature of the working fluid has rendered it more and more possible 
to calculate the efficiencies to be expected under practical condi- 


any working fluid with some fair approximation to an accurate 
result. Much work, however, is required before all problems of 
the working fluid can be said to be solved with regard to any heat 
engine. Indeed, it may be said that under modern conditions of 
the use of steam even the properties of the working fluid—steam 
—have not yet been satisfactorily determined. The mere question 
of specific heat, for example, of steam and its variations of 
temperature and pressure is now under review, and important 
experiments are in progress in Britain and on the Continent to 
determine those pr perties. The properties of the working fluid 
of the internal combustion motor are also the subject of earnest 
study by many continental and British investigators. Notwith- 
standing all the perplexities involved in the minute study of the 
imperfect heat engine cycles, we are in a very different position 
to-day compared with the engineer of 1853. We know all the 
broad laws as to the conversion of heat into work or of work into 
heat ; and, numerous as are the problems yet to be solved, we at 
least profit by the guiding light set out for us by Kelvin, Joule, 
and Rankine. 








CATALOGUES. 





ADAM COOKS AND Sons, 313, West-street, New York.—Two 
little booklets have reached us from this firm, which have refer- 
ence to Albany grease, which is a lubricant claimed to be admir- 
ably suited for automobile lubrication, as well as for various other 
classes of machinery. 


PETER BROTHERHOOD, Limited, 53, Parliament-street, West- 
minster.—This is a circular pertaining to fluid friction dyna- 
mometers for high and moderate speeds. These dynamometers 
are suitable for testing steam, gas, oil, and petrol engines, turbines, 
electric motors, &c. The circular gives full particulars and illus- 
trations of these dynamometers. 

THE CRONDAL KJELLIN Company, 20, Abchurch-lane, London, 
E.C.—-Two pamphlets have reached us from this company ; one 
deals with the ‘‘ Concentration and Briquetting of Iron Ores,” and 
the other with the ‘‘ Criindal Charcoal Kiln.”’ Both pamphlets con- 
tain excellent illustrations and interesting information pertaining to 
the subjects with which they deal. 

E. AND J. MAIN AND Co. Limited, 49, Cannon-street, E.C.—A 
new catalogue has recently been issued by this firm dealing with 
steel buildings, roofs, and bridge work. ‘he catalogue vontains 
nearly seventy pages and each page bears an illustration. The 
early part of the catalogue is devoted to steel roof principals, roofs 
of various kinds, and other parts of steel buildings, &c. The latter 
part of the catalogue gives a large number of illustrations showing 
various kinds of buildings, bridges, &c., built by the company. 

THE LINOLITE ComPaNy, 25, Victoria-street, Westminster, S.W. 

Some leaflets have reached us from this company which have 
reference to the new system of electrical illumination ‘‘ Tubolite.” 
One of the advantages cla‘med for the system is that it gives an 
average of 75 per cent. more useful light over an area of 113 square 
feet for a given amount of electrical energy than the old systems. 
Several other important claims are also set forth in these leaflets, 
and other particulars and illustrations relating to the system are 
given. 

THE PREMIER Gas ENGINE CoMPANY, Limited, Sandiacre, near 

Nottingham.—-A new illustrated booklet has recently been 
issued by this company. It describes the ‘‘ Premier” positive 
scavenger engines of the tandem type, in sizes from 400 to 1200 
horse-power. A section of this type of engine is given, which is 
accompanied by a concise description of the action of these 
engines. Indicator diagrams are also given, and a quantity of 
other information which should interest those associated with gas 
engines. Many illustrations are also given showing 'arge engines 
in actual service The company manufactures engines for use with 
bituminous producer gas, suction producer gas, blast furnace gas, 
coke oven gas, town gas, water gas, and oil gas. 
MAVOR AND COULSON, Limited, 47, King-street, Mile End, Glas- 
gow.--This is an interesting little booklet whi h illustrates a very 
large number of electrical machines as manufactured by this com- 
pany. The first portion of the book is devoted to illustrations of 
the company’s standard types of electric generators and motors, 
and the subsequent pages to examples of the application of electric 
motors to industrial purposes. The book contains nearly ninety 
pages and each page bears a different illustration. Alternators 
and continuous-current dynamos are shown coupled to different 
types of prime movers, including steam engines, petrol engines, 
gas engines, and water turbines, Alternators and dynamos for 
belt driving are also illustrated, and motor generators.and boosters. 
Other machines dealt with in the early part of the book are motors 
for three phase and direct current. Probably the most interesting 
machines illustrated in the book are the firm’s patented three- 
phase variable speed ‘‘ spinner” motors, which is one of the latest 
developments in variable speed induction motors. The firm’s free 
stator motor, designed for combination with mining haulage gears, 
&c., is also illustrated ; ordinary slip ring and squirrel-cage motors 
are illustrated, and continuous current motors of various types. 
The latter part of the book is no less interesting, for it shows 
motors of various types in use in many different kinds of industrial 
service. 








NAVAL ENGINEER APPOINTMENTS. 





THE following appointments have been made by the Ad- 
miralty : — 

Engineer-Commanders.—F. P, Smith, to the Blake, additional, 
for duty in connection with torpedo-boat destroyers and torpedo- 
boat tenders ; W. S. Westbrook, to the Latona; E Carter, to the 
Dida, on recommissioning ; W. Milton, to the Powerful, additional, 
for service on shore at Sydney, and for duties in connection with 
Australia Squadron ; H. Lashmore, to the Victory, additional, for 
the Swift, and to assist on staff of Admiral-Superintendent of 
contract-built ships, Birkenhead, and as engineer-overseer of 
Li: erpool district ; S. Godbeer has been placed on the retired list 
at his own request; A. F. Kingsnorth, to the President, addi- 
tional, for service as engineer-overseer at the works of the Fair- 
fie’'d Shipbuilding Company; E. W. Liversidge, to the Africa ; 
H. W. Irish, to the President, additional, for service as engineer- 
overseer, North of England District ; J. H. Barber. to the Victory, 
additional, to be detailed for the Spartiate; T. H. B. Bishop, to 
the Aboukir; A. E. Straw, to the Europa, additional, for the 
Amphitrite 

Engineer-Lieutenants.—S. G. Misselbrook, to the Hecla, addi- 
tional, for the Spiteful ; J. W. Figgins, to the Leda; J. P. Leahy, 
to the Speedwell, on recommissioning ; W. G. Glanville and F. A. 
Butler, to the Minerva, on recommissioning; W. F. Paffett and 
V. D. Nops, t> the Victory, W. H. F. Hudson and F. G. Brown, 
to the Vivid, all supernumerary ; P. D. Croisdale, to the Euryalus ; 
H. E. Dowling, to the Victory, supernumerary ; FE. E. Lewis, to 
the Aquarius ; A. H. Georges, to the Vivid, supernumerary, and 
to be lent to the Vernon and Excellent for torpedo and hydraulic 
courses; H. O. Andrews, P. C. A. Hillier, J. Hughes, E. Groves, 
H. Burt, H. V. Gaud, and J. D. Grieve, all to the Vernon and 
Excellent, !ent for torpedo and hydraulic courses. 

Acting Lieutenants, R.N.R.—A. Riddel, to the Venus, and P. 
Fairfield, to the New Zealand, both additional, and to complete 
twelve months’ training. 

Engineer Sub-Lieutenants.—G. Villar, to the Vivid, super- 
numerary ; 8S. Jackson, to the Exmouth; A. E. Francis, to the 





tions. At the present time we can deal with almost any cycle or 








Arrogant ; C. J. Gray, to the Vernon and Excellent, lent for 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Pig Iron Steady. 


THE pig iron market continues steady, and makers have 
closed their contract ks to any more forward business at 
Thursday’s prices. This is the best that can be reported of raw iro. 
this week. The market, too, is assisted by the continued improve 
ment in Scotland and Cleveland, accompanied by advancing price 
in each of those centres. Buying is scarcely so vigorous a. 
recently, but this is to be accounted for by the circumstance that 
consumers have mostly covered their wants for the moment 
Prices are quoted :—Staffordshire common forge iron, 46s.; part 
mine, 49s, to 50s.; Derbyshire, 48s to 49s.; and North Stafford 
shire, 48s. 6d. minimum. There is no Northamptonshire gre, 
forge on offer—a rather remarkable condition of the market—-ai! 
the output of the furnaces having been disposed of for the pre 
sent month. ‘‘Strong” Northampton forge iron is in limited 
supply at 46s, 6d. per ton, 


Manufactured Iron Prices. 


Manufactured iron prices continue to look better. The 
advances reported this week from Scotland of 5s, on bars, 3s. 9d 
on tube strip, and 2s, 6d. per ton on export steel ship plates had a 
distinctly good effect upon finished ironmasters on ‘Change to-day 
—Thursday—in Birmingham. Staffordshire makers were en 
couraged by the news from the North, and presented « firmer 
front to buyers, It was impossible also to get unmarked bars at 
anything below £6 2s. 6d. to £6 7s. 6d. per ton, or second grade 
marked bars at less than £7 per ton. Marked bars were without 
change at £8. Sheets require more stimulus than almost any other 
branch of the trade just now, and there is no recovery from the 
low basis of £7 7s. 6d. to £7 10s. for 24 w. g. material, and £8 to 
£8 2s. 6d. for 27 and 28 w. g. material. Galvanised sheets remain 
at £12 10s. f.o.b. 


Further Steel Rail Orders. 


The steel rail industry seems to be on the turn, and 
already one or two large orders have been placed with English 
makers. The prices that are being obtained are not very high, 
but then the price of iron stands low at present. Last week a 
Middlesbrough company secured an order from Western Australia 
for 15,000 tons of rails. The Indian States Railway have now 
placed with British makers the orders for about 50,000 tons of 
rails and sole plates that have been engaging the interests of the 
trade for some time past. 


Steel for Constructional Engineering. 


This week rumours are revived of the project for the 
establishment of an arrangement between the steel makers and 
the constructional engineers for the purchase by the latter of 
British steel to the exclusion of competing continental materia! in 
exchange for certain price concessions by the steel masters The 
chief obstacle to success is still stated to be the indisposition of 
the Scotch steel makers to grant the concession of 5s. a ton on all 
contracts placed with them by members of the association, but the 
promoters ‘‘ believe that a further interchange of views will over 
come this difficulty.” The project, such as it is, is being engi 
neered from London, but in this district, at any rate, it is thought 
that it has little chance of success, 


Joist Makers’ Combination. 


It is stated that the parties to this proposal, which it is 
desired to make of an international character, are to have a con 

ference in the course of the month in London. It may be recalled 
for what it is worth, that the main features of the scheme are the 
suggested allocation of all home orders and orders from the 
Colonies and India to joist makers in the United Kingdom, and 
those emanating from other markets to makers on the Continent. 
The respective spheres of operation would then, it is explained, 
‘“‘be freed from competition.” The continental makers, however, 
have had the subject under consideration for over two months, 
and are slow to come to a decision, since the British market is one 
of their most important customers. It is understood that the 
continental firms have a modified proposal to submit, which will 
be considered at the’‘approaching conference. 


Humber-Beeston Works for Coventry. 


It is reported on what is believed to be good authority 
that the directors of the Humber Company, Limited, have 
decided to remove their Beeston works, near Nottingham, to 
Coventry, and to concentrate the company’s entire manage- 
ment under one roof. If the report proves to be correct it will 
mean in times of good trade for the motor and cycle trades the 
accession of at least 1000 workmen to Coventry. It is also stated 
th's week that one of the new works to be established in England 
under the new Patents Act will be one to be built at Coventry at 
cost in works and machinery of some £20,000 by the Stolz Electro- 
phone Company, of Chicago. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


MANCHESTER, Wednesday. 
Position of Pig Iron. 

THERE was a fair attendance on the Iron ‘Change on 
Tuesday. The autumn demand, notwithstanding pessimistic 
reports, seems to have acquired a more assured position, and on 
all hands we find more inquiry and more business passing. The 
representatives of the principal pig iron producers on ‘Change 
were, with one or two exceptions, asking advanced rates for 
prompt delivery, while they do not appear wishful to commit 
themselves to any great extent for the future. Premiums are now 
general for Lincolnshire ; and Derbyshire, of which large quantities 
have been sold, participates in the upward movement. eré was 
no change in Staffordshire, but Middlesbrough brands were about 
6d. higher. Hematite iron has had rather a sharp advance for 
East Coast. In forge iron there is little change to note. 


Finished Iron and Steel. 


There is no great change to note in finished iron, and a 
meeting of the Lancashire Bar Makers’ Association decided to keep 
to official rates for the present. Probably there may be a “‘ lead” 
given at the Birmingham quarterly meeting, which may account 
for no action being’ taken. Generally speaking, there is an im- 
provement in steel products, which may develop into an upward 
movement in the near future. 


Copper, Sheet Lead, and Tin. 


There was little movement in either raw or manufactured 
copper on spot, and quotations are practically unchanged. Sheet 
lead quiet. Tin: English ingots on the easy side. 


Quotations. 


Lincolnshire No. 3 foundry, 53s.; Staffordshire, 52s. 6d. 
to 53s.; Derbyshire, 53s.; Northamptonshire, 53s, 6d. to 54s.; 
Middlesbrough, open brands, 61s, 4d. to 61s. 10d. Scotch: Gart- 
sherrie, 62s.; Glengarnock, 61s.; linton, 59s. to 59s. 3d.; 
Dalmellington, 58s 6d. to 58s. 9d., delivered Manchester. 
West Coast hematite, 60s. to 60s. 6d.; East Coast ditto, 57s. 6d., 
both f.o.t. Scotch, delivered Heysham: Gartsherrie, 60s. ; 
Glengarnock, 59s.; Eglinton, 57s, to 57s. 3d.; Dalmellington, 





torpedo and hydraulic courses. 


66s. 6d. to 56s, 3d, Delivered Preston: Gartsherrie, 61s.; 
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viengarnock, 60s.;" Fglinton, 588. to 58s. 8d.; Dalmellington, 
CieneG to’ 67s. 9d. Finished iron: Bars, £6 10s.; hoops, 
(7 12s, 6d.; sheets, £7 15s. to £8, Steel: Bars, £6 5s.; Lancashire 
hoops, £7 5s.; Staffordshire, £6 17s. 6d. to £7; sheets, 
£7 17s. 6d, to £8 ; boiler plates, £7 7s. 6d. ; plates for tank, girder, 
and bridge work, £6 5s. to £6 7s. 6d.; English billets, £4 12s 6d. to 
¢4 15s.; foreign ditto, £4 5s, to £4 7s. 6d. Copper: Sheets, £75; 
tough ingot, £64; best selected, £64 per ton ; copper tubes, 94d. ; 
prass tubes, 74d. ; condenser, 84d.; rolled brass, 64d.; brass wire, 
(id.; yellow metal, 6gd. per Ib. Sheet lead, £16 to £16 5s, per 
ton, English tin ingots, £130 10s. per ton. 


lancashire Coal Trade. 

There was a fair to gocd attendance on the Coal 
Exchange, and the future of the trade was the subject of 
considerable discussion. Ju view of the reduction of colliers’ wages 
in the federated district, it is difficult to see how there can be any 
advance in house coal with the beginning of October ; but, on the 
other hand, it is urged that it will be resuming, so far as 
Lancashire is concerned, the position when the 10d. per ton was 
taken off early on in the summer. Meantime there is no 
weakening in quotations, and the demand on shipping account is 
better. Slack, however, is in buyers’ favour. Quotations are 
unchanged on the week. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

There is again a much stronger inquiry for hematite iron, 
aud the immediate indications are that the market will gain in 
strength quickly because makers have very light stocks on hand, 
while warrant stores only contain 5500 tons of metal. The atten- 
tio. of makers has been turned to the necessity of immediately 
increasing the output of iron, as if they do not do so there will be 
a practical famine. It is thus probable ‘hat prices will advance 
to a marked extent. Already mixed Bessemer numbers have 
gone up to 60s. net f.o.b., and warrant iron sellers are quoting 
49s, 6d. net cash. There is a buoyant feeling all round, and 
makers have been making preparations for this for some time past, 
and many furnaces are ready to be put in almost immediate blast. 
There are certainly prospects of a growing demand for iron on the 
part of local and other makers of steel, and the prospect is also 
afforded of a fuller trade on foreign, continental, and colonial 
account. The trade from these quarters has been very quiet 
lately. The probanilities are that the special hematite trade will 
show considerable improvement before long. In brisk times a few 
of the furnaces are invariably employed on this class of metal, 
which is in growing favour for purposes in which the highest grade 
of iron can only be employed. There is also a fuller demand for 
f.rro-manganese and spiegeleisen. Scrap iron, which has been 
neglected for some time past, is now being inquired for, and the 
prospect is that the large stocks which have been accumulated will 
soon find a good market. Iron ore has also felt the benefit of 
improved trade, and more activity is shown at the mines and 
prices have been advanced, good average sorts being at 10s. 6d. 
er ton net at mines. It is probable that foreign ores will soon 
e imported on a much larger scale than of late. The steel trade 
is showing improvement all round, and this fact is likely to lead 
to a resumption of operations at the Barrow steel works, which 
have pre idle for the last twenty-four weeks. Several good 
orders for railway material have been booked by West Cumberland 
firms, and a few more orders are in the market. Shipbuilding 
material is also in better inquiry, and the probabilities are that 
before the winter the plate mills, which have done nothing for 
nearly half a year, will again be in full swing. Merchant stcel is 
in better demand, and heavy steel castings are likely.soon to be 
required, 


Shipbuilding and Engineering. 


Although no new orders are reported in the shipbuilding 
and engineering trades there is reason to expect much more life in 
these industries in the immediate future, and in the meantime 
much progress is being made with the orders already in hand, so 
as to make room for }lenty of new work when it matures. The 
submarine department at Barrew is especially brisk. 


Shipping and Coal. 

The ecports of iron last week from West Coast ports was 
3650 tons, and of steel 1375 tons, a tota) of 5025 tons, against 
10,183 tons in the corresponding week of last year, a reduction of 
f128 tons. For the year to date the shipments aggregate at 
334,076 tons, against 619,878 tons for the corresponding period of 
last year, a decrease of 285,802 tons. The coal and coke trades 
remain quiet, but there are prospects of an improvement in the 
demand on manufacturing account. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The General Situation. 


Business has this week been interrupted to a considerable 
extent by the Doncaster Races. This is more especially the case 
in regard to the coal industry, few of the collieries being able to 
get a full complement of men, and this together with the fact that 
‘ feasts” are still being held in several parts of the coa’field has 
resulted in outputs being greatly restricted. However, ‘‘ Doncaster 
race week ” is the accepted wind up of the holiday season. In the 
iron and steel trades there has been rather less buying of pig iron 
and hematites this week. The upward move in prices noted in your 
last issue has apparently had the effect of checking the inflow of 
orders for the time being, but sellers are still optimistic and predict 
an early resumption as soon as consumers are convinced that they 
wil! gain nothing by waiting. In the meantime the premium of 
ls, 6d, to 2s, demanded by makers of foundry and forge iron is 
being rigidly maintained, although we cannot hear of much 
actual business on the new terms being placed in this district. 
Makers are, however, well sold and can afford to wait. 
A satisfactory sign evidencing the more cheerful cordition of 
things in engineering circles is the slight increase in activity 
reported by makers of forgings and castings. The orders are by 
no means large, but they are coming in more steadily. On the 
other hand, files and the tool trade generally show little improve- 
ment. Somewhat better reports are reaching this district con- 
cerning the position in the shipbuilding yards, but so far actual 
orders for material from builders remain still very scanty. 


The Coal Trade. 

Very little change has occurred in the position of the 
coal trade, and the market keeps fairly steady. The only really 
active branch is house coal, which has benefited from the cold, 
wet weather of the past few days, and colliery quotations are very 
firmly upheld, any tendency to undersell having entirely dis- 
sppaumel The future of the steam coal market is somewha* 
uncertain, as the shipping season is drawing to a close, and the 
home demand, dependent as it is on the railways and manufactur- 
ing industries, is not pressing. Gas coal is quite as firm as last 
reported. Quotations: Best hards, 10s. to 10s. 6d. per ton ; best 
house, 10s, 6d. to 11s.; secondary ditto, 9s, 9d. to 10s. 


Coke and Coking Fuel. 

With the prer ects of increased activity at the blast 
furnaces, it is expected that coke will improve in demand, but up 
to the present requirements are for small but steady quantities, 
and quotations remain unchanged at 10s, 9d. to 11s, per ton for 
best washed, and 10s. 3d. to 10s. 9d. per ton for unwashed 
qualities. Smalls continue to harden, owing to the reduced out- 
put of best hards.~ Good ,slacks remain firm at 5s, to 5s, 6d. per 








ton, but coking slacks are as last reported at about 4s, to 4s, 6d. 
per ton. 


Iron and Steel. 


A meeting of the South Yorkshire Bar Iron Assocation 
was held on Monday, and decided to make no alteration in quota- 
tions, despite the fact that makers have to pay more for raw 
material. The report of the makers is that while there is little 
increase in actual work in hand, the position of the trade has 
become decidedly stronger. This may really also be said about 
the steel trades. One or two of the large manufacturers of rail- 
way material have recently received some fair indents from India 
and North America, and the home railway companies are becom- 
ing somewhat. better customers. Makers are of the opinion that 
everybody has come to the conclusion that it is useless waiting for 
further concessions in price, and the work which has been held 
back in expectation of easier rates will now gradually come forward, 
but whether it will amount to much or little remains to be seen. 
A new branch works has just been opened at Beighton Junction, 
near Sheffield, by Messrs. R. J. Pickering Pm Co., Limited, 
Wishaw, N.B,, railway carriage and wagon builders and repairers, 
and wheel makers, &c., intended primarily for repair work, and 
will also be the firm’s distributing centre in the Midlands for sup- 
plying spare parts and general rolling stock accessories. As regards 
the raw iron market there is little to add to what has been said in 
our two previous reports, and also noted above. The “ official” 
Lincolnshire quotations are given below, but, as already explained, 
they are, in the case of some makers, subject to a premium of 2s. 


per ton. On the other hand, Derbyshire iron is now quoted :— 
No. 3 foundry, 51s. ~ ton, and No, 4 forge, 50s, per ton net usual 
delivery. As regards B and Si billets competition is 





still keen on the part of North-country qualities, which users are 
endeavouring to turn to service so far as they can in lieu of the 
higher-priced Sheffield descriptions, 


Iron Quotations. 

West Coast hematites, 68s. to 70s. per ton; East Coast, 
63s. to 65s. per ton; Lincolnshire No. 3 foundry, 49s. per ton ; 
No. 4 foundry, 48s, per ton: No. 4 forge, 47s. per ton; No. 5 
forge, mottled and white, 47s. per ton; basic, 48s. per ton; 
Derbyshire No, 3 foundry, 51s. per ton ; No. 4 forge, 50s. per ton. 
All the foregoing quotations are net, and delivered in Sheffield or 
totherham 


Bars Shee‘s, and Billets. 


Quotations are unaltered. 
sheets, £8 to £8 10s. per ton; 
Siemens ditto, £7 103. per ton. 


Bar iron, £6 10s. per ton ; 
Bessemer billets, £7 per ton ; 


The Hc avy Trades. 


General quietness stil] rules in the heavy industries, with 
no new development either in regard to home Government work 
or the nuch-talked-of Spanish contract, to which we referred in 
our two last issues, The returns of the Board of Trade for August 
show that the ex: orts of armour plate, which had up to July been 
in e cess of those for the corresponding months of last year, are 
now falling off, the total for August teing only 47 tons, aga‘nst 
310 tons a year ago - figures which illustrate the scarcity of work 
in this department. 


Tle Lighter Trades. 


The last Government order for the year for domestic 
goods in Sheffield has now been placed and consists of 60,000 
razors for the India-offce. The total of these contracts placed 
during the past week or two is fully up to the average. Formerly 
it was customary to place these orders in the spring, but this year 
there has been delay after delay. Quick and large deliveries are 
insisted upon. There is little hand work in connection with these 
goods, as nearly all the forging, the greater part of the bafting, 
will be done by machinery, as also the grinding of the Army knives. 
There is an improved demand f r Swedish bar iron, and as regards 
tungsten metal the high prices of last week are fully maintained. 
The light castings department is very guiet owing largely to the 
slow demand for stove grates. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Engineers’ Strike. 

EVENTS in connection with this difficulty have progressed 
a stage, and outsiders are justified in assuming that the dispute 
is in a fair way for settlement. The representatives of both sides 
have, through the gocd offices of Mr. Winston Cburchill and the 
Board of Trade. been brought together again. Last week there 
wus a meeting of the employers at York, and immediately after- 
wards Sir Andrew Noble went to London to confer with Mr. 
Churchill, at the latter’s own request, with a view to seeing 
whether some basis of settlement of the strike could be arrived 
at. The outcome of that was the holding of a conference at 
the Board of Trade on Tuesday and Wednesday of this weck 
of the representatives of all the parties concerned—the Engi- 
neering Employers’ Federation, the Amalgamated Society of 
Engineers, the Steam Engine Makers’ Society, and the United 
Machine Workers’ Association. The general body of men have 
given the central executive in London powers to arrange terms 
for a settlement; but such terms, before they are valid, will 
have to be submitted to the men themselves, who will vote by 
ballot upon them. It may be that the latter will not ratify 
the terms that are agreed upon, in which case the threatened 
general lock-out in the engineering industry may become a 
reality. 


Shipbuilding and Engineering. 

These industries in this district are very much hampered 
by the engineers’ strike, and are not likely to be better until it is 
over. Work is badly needed, and orders are going past the North- 
East Coast firms because they cannot guarantee delivery by 
specific dates. There are some indications of an improvement in 
the shipbuilding industry, but it is mainly on the Clyde where 
they are not troubled at present with labour difficulties. The 
orders that are offered and distributed, moreover, are for special 
types of vessels which are not usually built on the North-East 
Coast. Our shipbuilding firms mostly direct their attention to the 
construction of tramp vessels, and the need for more of these is 
not great, when there are so many laid up in our rivers. 
Clyde builders appear to have secured orders for cable 
ships, oil tankers, special liners, &c. Still an improvement 
might soon spring up in the shipbuilding industry of this 
district if the strike were over, as the reports of grand 
harvests abroad justify the assumption that there will be more work 
and probably better freights for the types of steamers that are 
generally built on this coast. It is rumoured that Sir W. G. 
Armstrong, Whitworth and Co. are negotiating for a shipyard on 
the lower reaches of the Tyne, this being rendered necessary 
owing to the increasing size of the battleships which the firm is 
called upon to build. The Swing Bridge over the Tyne at New- 
castle limits the width of the vessels that can be constructed at 
Elswick, and thus either the Swing Bridge will have to be removed, 
which is very unlikely, or Messrs. Armstrong’ will have to build the 
larger warships on some site east of the Swing Bridge. The firm 
has the Walker Shipyard, which is east of the bridge, but there is 
no room for expansion there, and it is devoted to the building of 
merchantships. The Cleveland Bridge and Engineering Company, 
Darlington, has entered into a provisional contract for the erec- 
tion of a bridge over the St. Lawrence at Montreal. It will cost 
about a couple of millions sterling, and the work will not be pro- 





ceeded with unless this capital is raised. Lord Mount Temple is 
at the head of the undertaking. The Cleveland Bridge and Enzi- 
neering Company is extending its works at Darlington, and for 
this purpose has acquired another three acres of land. . 


Cleveland Pig I-on. 

Though there is not quite so much pressure to buy 
Cleveland pig iron this week as was reported last week, yet a 
very fair amount of business has been done, and now the 

roducers are well situated, and in a position to hold ont 
or better prices. More confidence is generally shown, and 
consumers would have bought more freely for delivery ahead 
than they have, but the makers now want a higher rate for 
forward delivery, especially as the backwardation is disappearing 
in warrants. Only a short time ago buyers could get three 
months’ warrants at 2s per ton less than was being paid for 
prompt, but early this week there was only a difference of 3d., and 
a premium for forward is generally expected. By some it is con- 
tended that the rise in the price of warrants is due mainly to 
London speculators ‘‘ cornering ” the market, but when a ‘*corner” 
is in pro. ress it is only the prompt price that goes up ; the forward 
prices lag behind. One reason for believing that the market is not 
“cornered” is that pig iron prices ha‘e risen for all deliveries 
alike. What is strengthening the market considerably is the 
assumption that the worst of the depression has been experienced. | 
Cleveland warrants have this week touched the highest 
price that has ruled since the present vpward movement 
commenced, sellers quoting as much as 52s, 10d. cash. 
No. 3 Cleveland G.M.B. ig iron has risen to 52s. 9d. per ton for 
early f.o.b. delivery, pot No. 1 has gone up even more rapidly 
because it is very scarce, 55s. 6d. being obtainable for it. The 
most prominent feature of the market this week has been the 
sharp rise in the prices of the lower qualities of Cleveland pig 
iron. These have been lagging very much below those of the 
higher qualities ; in fact, No. 4 forge has been 5s. per ton cheaper 
than No. 3, whereas the ordinary difference is ls. However, the 
cheapne 's has brought buyers forward, and during the last few 
days large lots of No. 4 forge have been bought at prices varying 
from 46s. 6d. and 47s. 6d.; then the price went up on Wednesday 
to 48s., and at the close of the day 49s, was the regular quotation, 
but it is still a good deal cheaper than No. 3. No. 4 foundry has 
been advanced to 60s., and mottled and white to 48s. 6d. No 
doubt the business will prove profitable for the buyers if a speedy 
settlement of the engineers’ strike is brought about, and that 
seems to be counted on. 


Hematite Pig Iron. 

A strong upward movement is now apparent in the Fast 
Coast hematite pig iron trade, and it was badly needed, for the 
business had become most unsatisfactory and unprofitable; 
few, indeed, could make ends meet, when only 55s. per ton could 
te realised for mixed numbers, and when they could get no more 
for their iron than 3s. per ton above the figure that was ruling for 
No. 3 Cleveland pig iron. Last year they were able to get 24s. 
more for mixed numbers hematite than was being paid for No. 3 
Cleveland pig, and 10s. is the regular difference. The hematite 
market has been unduly depressed, and prices were brought down 
so low that there seemed to be no likelihood of any further fall. 
Consumers who were short of iron therefore came forward and 
tought thousands of tons, this enabling the producers to put up 
the prices, so that now 56s. 6d. per ton must be paid for early 
deliveries of mixed numbers. Moreover, they could now sell 
heavily for delivery during the first quarter of 1909 if they would 
accept the same price as they are quoting for prompt delivery— 
56s. 6d.—but that they will not do, as they expect to do better 
than that, and there is no need to commit themselves to prices 
which can hardly do otherwise than leave them with a loss, especially 
when sellers are making haste to increase the prices of materials. 
For mixed numbers, East Coast hematite pig iron, 56s. 6d. must 
now be paid, but 62s or 633. should be realised when No. 3 
Cleveland pig iron is as high as 52s, 9d. Rubio ore has been 
advanced to 15s. per ton c.i.f. Tees, the Spanish mineowner 
taking the earliest opportunity of putting up his prices. There 
has been lately a good deal of business done in Rubio ore, and an 
improvement is likewise reported in the demand for Swedish ore. 
Coke is also stronger in price, but that is more because there is a 
smaller production and less offering. Cleveland ironmasters have 
to pay for it on the basis of 15s. 6d. per ton, delivered at- 
Middlesbrough furnaces. 


Pig Iron Stocks and Shipments. 

The stock of Cleveland pig iron in Connal’s public stores 
is increasing, notwithstanding that the production has been 
reduced, and that is not a satisfactory feature. Almost every day 
some addition to the stock has to be chronicled, and the quality 
that is going in is solely Nc. 3. On Wednesday the quantity 
reported as held by Messrs. Connal and Co was 64,808 tons, an 
increase this month of 2845 tons. All but 1500 tons of this stock 
is of No. 3 quality. The shipments of pig iron from the Cleveland 
district this month are almost the smallest that have been reported 
in any month for nearly two and a-half years, and are very 
disappointing, for an in:rease is usually expected in September, 
when the autumn deliveries should be brisk. The quantity 
shipped this month to the 9th was 33.357 tons, as compared with 
25,336 tons last month, 28,783 tons in September last vear, and 
33,331 tons in September, 1906, all to 9th. The falling off is 
rather marked to oversea destinations. 


Manufactured Iron and Steel. 


Only one branch of the finished iron.and steel industries 
shows animation, and so far the North of England producers do 
not see their way to follow the Scotch manufacturers in putting up 
prices. The business of rail making is briskly carried on, all the 
mills are in full operation, and orders have recently been coming 
tohand rather freely. The railway companies at home and abroad 
are waking to the necessity of satisfying their requirements with- 
out delay, as prices are not likely to be any lower, and cannot. be 
considered dear when compared with values generally in the iron 
and steel trades. Last week it was generally announced that the 
North-Eastern Steel Company, Middlesbrough, had secured an 
order for 15,000 tons of steel rails for the West Australian Govern- 
ment Railways ; this week Messrs. Bolckow, Vaughan and Co. 
have booked an order for 26.000 tons of steel rails for the East 
Indian Railways, for which also Messrs. Guest, Keen and Nettle- 
folds will supply 18,000 tons, the price for the latter being reported 
at £5 11s. 3d. per ton net f.o.b. The general quotation for heavy 
steel rails in this district is £5 15s, net f.o.b. Steel ship plates are 
stationary at £6, iron ship plates at £6 5s, steel ship angles at 
£5 12s. 6d., iron ship angles at £6 15s., packing iron and steel at 
£5 10s., steel hoops at £6 17s. 6d., steel strip at £6 12s. 6d., steel 
hars at £6 7s. 6d., iron bars at £6 15s., steel sheets (singles) at 
£7 15s., all less 24 per cent. f.o.t. Galvanised and corrugatd 
steel or iron sheets are at £12 10s., less 4 per cent. f.o.b. 24 gauge 
in bundles. Cast iron railway chairs are at £3 10s. net f.o.b. 


Coal and Coke. 


Business in the steam coal trade is certainly less pressing 
than it was, though still very active, and the price of best quali- 
ties has dropped to 14s. per ton f.o.b. | The gas coal trade is as 
brisk as ever, and the collieries can hardly satisfy the demands 
that are made upon them. There is not the slightest yielding 
in quotations, the best qualities standing at lls. 6d. f.o.b., and 
seconds at 10s. 3d. Bunker coals have eased down to 9. 6d. prr 
ton, while coking coals have declined to 10s. per ton. Coke 
itself is somewhat firmer in price, though the consumption has 
fallen off, but the production has been reduced even more ; fur- 
nace coke is thus stronger at 15s. 6d. per ton delivered at Middles- 
brough than it was, while foundry coke is at 17s. per ton f.o.b. ¢ 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Distress in the Industrial Centres. 

WITHIN the last few days much progress has been made 
in Glasgow and other industrial centres in making arrangements to 
cope with the existing distress, and make provision for the relief of 
the unemployed during the coming winter. The communities are 
thoroughly aroused by recent events to the gravity of the situa- 
tion, and the measures being adopted for finding out and relieving 
those actually in want are perhaps more thorough than at any 
former time of similar trouble. If any breach of the public peace 
should arise from the present excitement, it is likely to be the 
outcome of the Socialist propaganda, for every possible effort is 
being made by the authorities and all concerned to tide the 
destitute over the present crisis. 


Signs of Improving Business. 

The capacity of production in all our industries has been 
so much increased 1 recent times that a large amount of work is 
required to keep works in operation. But for this the fresh orders 
received in the iron, steel, engineering, shipbuilding and other 
branches in the last few days would undoubtedly have produced a 
visible change on the state of employment. As it is, the new 
work coming to hand is barely sufficient to supply the place of 
that which is being completed. Nevertheless, there can be no 
doubt that in a number of connections an improvement is taking 
place, so much so that the decrease of prices has been arrested, 
and in not a few instances substantial increases are being made. 


The Warrant Market. 

There has been a stronger feeling in the pig iron warrant 
market and a large business has been done at advancing prices. 
Reduced stocks and improved demand from various quarters are 
operating to produce a tirmer state of the market. The purchases 
now being made are to a large extent for delivery up till the end 
of the present year. Merchants are understood to have en:ered 
into engagements for the future which they are now endeavouring 
to cover, and if the present demand should continue it is not 
unlikely that we shall see considerably higher prices. Business 
has been done this week in Cleveland warrants from 52s. 6d. to 
52s. 11d. cash, 52s. 1jd. to 52s. 9d. one month, 52s. 1jd. to 
52s, 3d. two months, and 51s. 84d. to 52s. 54d. three months. 
Transactions have also occurred at 52s. 104d. for deliyery 13th 
October, 52s. 5d. November 5th and 13th, 52s. 6d. November 
23rd, and 52s. December Ist. Other kinds of warrants are firmer 
in sympathy. 


The Demand fcr Scotch Iron. 

Seotch pig iron has been in active demand since last 
report, especially as regards qualities suitable for foundry use, 
the prices of which have substantially advanced. The special 
brands of Scotch makers’ iron are also strong, and in a number of 
instances somewhat higher in price. Monkiand, No. 1, is quoted 
at Glasgow 58s. 6d., No. 3, 56s.; Carnbroe, No. 1, 59s., No. 3, 56s, 6d. ; 
Clyde and Calder, Nos. 1, 62s. 6d.; Nos. 3, 57s 6d.; Gartsherrie 
and Summerlee, Nos. 1, 63s.; Nos. 3, 58s.; Langloan, No. 1, 65s.; 
No, 3, 60s.; Coltness, No. 1, 89s.; No. 3, 62s.; Glengarnock, at 
Ardrossan, No. 1, 63s. 6d.; No. 3, 58s. 6d.; Eglinton, at Ardrossan 
or Troon, No. 1, 57s. 6d.; No. 3, 55s.; Dalmellingtun, at Ayr, 
No. 1, 60s.; No. 3, 55s.; Shotts, at Leith, No. 1, 63s.; No. 3, 
58s.; Carron, at Grangemouth, No. 1, 64s. 6d.; No. 3, 58s. 6d. 
per ton. There are 75 furnaces in blast in Scotland, compared 
with 90 at this time last year, and it is understood that the entire 
output is going into consumption. 


Improvement in Hematite Iron. 

For a long time Cumberland hematite warrants had been 
quite neglected in our market, but a demand for this kind of iron 
sprang up a few days ago, and sales have taken place at advanc- 
ing prices, the transactions recorded being from 57s. 14d. to 
59s. 9d. cash, and 59s. 9d. to 59s. 104d. for delivery in one month. 
There has also been a considerable improvement in the demand 
for Scottish hematite, prices of which have been raised 1s,, mer- 
chants now quoting 57s. 6d. to 58s. 6d. for delivery at the West of 
Scotland steel works. 


Pig Iron Exports and Imports. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 6822 tons, against 6783 in the corresponding 
week of last year. To Australia 591 tons were despatched, South 
America 943, Canada 225, India 70, France 50, Italy 475, Germany 
95, Holland 195, Belgium 450, Spain and Portugal 30, China 
and Japan 50, other countries 912, the coastwise shipments 
being 2746 tons, compared with 3786 in the corresponding week of 
last year. The arrivals at Grangemouth of pig iron from Cleve- 
land and district were 8669 tons, showing an increase of 816 over 
those received in the corresponding week of 1907. 


Finished Iron and Steel. 

It is encouraging to be able to note that the demand 
for steel material has considerably improved since last week. The 
orders placed in the last few days in the West of Scotland 
make up a good total, being stated at about 40,000 tons. 
Whether that quantity has beea reached or not, there can be 
no doubt that the quantity of material booked by makers has been 
greater than was anticipated, It is stated that merchants have 
undertaken to supply quantities of steel considerably below makers’ 
quotations, and if this be so, the proceeding would seem not devoid 
of risk in the present rising state of themarket. The steelmakers, 
at a meeting in Glasgow on Tuesday, considered the matter of 
prices, and, while deciding to make no change in the prices of 
plates for delivery in Clyde district, they advanced the prices 
2s. 6d. per ton for outside delivery. The condition of the finished 
iron trade has really not shown very much improvement, but the 
rise in price of raw material has brought out a number of orders. 
The representatives of the West of Scotland Malleable Iron- 
makers’ Association, at a meeting in Glasgow on Tuesday, decided 
to raise prices 5s. per ton. Values will now be on the basis of 
£6 7s. 6d. per ton for crown bars, subject to the usual 5 per cent. 
discount. 


Lo_omotive Engineering. 

At some of the locomotive works the men have been on 
short time, but this was believed to be only temporary until 
work on order could be rendered available. Prospects are now 
getting more satisfactory. The North British Locomotive Com- 
pany, which embraces the principal works in Glasgow, outside the 
local railway shops, has added to its order book between seventy 
and eighty engines and tenders, hetween forty and fifty of which 
are for the Indian State Railways, and twenty-four for the Argen- 
tine Republic. 


The Shicbuilding Industry. 

During the last week or ten days quite a number of 
orders for new vessels have been placed with Clyde shipbuilders. 
A considerable proportion of these have gone to Port Glasgow, 
where formerly several of the shipyards have been quite devo.d of 
work. Between 40,000 and 50,000 tons of new shipping altogether 
is understood to have been fixed. Of course, this is not more than 
is frequently launched in one month, but it at the same time 
represents a marked improvement on the state of things that 
existed for several months past, 


The Coal Trade. 
The shipping trade in coals has been active, the past 
weekly returns showing an increase of 20,716 tons at the Scottish 





. Prices’ of shipping coal are unchanged. Household sorts 
ave been in greater demand owing to stormy weather, and there 
has also been a rather better inquiry for manufacturing purposes, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
The Coal Trade at Cardiff. 

MONDAY was a day very characteristic of the shipping 
business that now takes place at Cardiff, namely, comparatively 
few vessels, but many of large tonnage, and the aggregate total 
satisfactory. Thus only nineteen vessels were cleared ; one of 
these was for 7000 tons, three were for 5000, and six were over 
4000 tons, and the total exceeded 60,000 tons. The bulk were for 
France and Italy, two went to Hamburg, and one to Buenos Ayres. 
Evidently the destinations are not so numerous or so varied as are 
desirable. Much of this is due to the stormy weather which 
prevailed last week and this, and has been productive of a 
good deal of damage to shipping. Several fine cargoes of 
coal have been lost. At Newport quietness in business was 
very marked. The foreign coal shipments were limited to 58,304 
tons, but coastwise showed a slight improvement, 14,102 tons, and 
are expected to improve with the weather, as the home demand is 
fairly good. Swansea coal and patent fuel business was under the 
average ; coal just exceeded 63,000 tons, and patent fuel did not 
touch 10,000. August shipments show a marked decline which, 
it will be observed, synchronise with the general industrial decline 
of the quarter. In August, Cardiff coal shipments were 186,256 
tons less than in August, 1907 ; 6021 tons less at Newport, 1814 
at Swansea, 119,552 at Port Talbot, and 16,324 at Llanelly. Neath 
showed an increase of 35,374 tons. 


La‘est Coal Prices at Cardiff. 

On Saturday last it was stated at Cardiff that less than 
16s. had been accepted for best steam coal, and that prices were 
irregular and favouring buyers. This week quotations are :— 
Best steam coal, lis. 9d. to 16s. 3d.; best seconds, 14s. 9d. to 
lds. 3d.; ordinary seconds, 13s. 9d. to 14s. 6d.; best dry, 15s. 3d. 
to 15s. 6d.; ordinary dry, 13s. to 13s. 6d.; best washed nuts, 
13s. to 13s. 6d.; seconds, 11s. 6d. to 12s. 6d.; best washed peas, 
lls. 3d. to lls. 9d.; seconds, 10s. to lls. 3d; very best small 
steam, 8s. 3d. to 8s. 9d.; best ordinaries, 7s. 3d. to 7s. 9d.; inferior 
sorts, 6s. to 7s.; best Monmouthshire black vein, 14s. to 14s. 6d.; 
ordinary Western Valley, 13s. 3d. to 13s. 6d.; best Eastern Valley, 
12s, 3d. to 12s. 6d.; seconds, lls. to 1ls. 3d. Bituminous aa 
best households, 17s. 6d. to 18s. 6d.; best ordinaries, 15s. to 16s. ; 
No. 3 Rhondda, 17s. to 17s. 6d.; brush, 13s. 6d. to 13s, 9d.; 
smalls, 9s. 3d. to 10s.; No. 2 Rhondda, 10s. 9d. to lls. 3d.; 
through, 9s. 6d. to 10s.; smalls, 7s. 9d. to 8s. 8d.; Patent fuel, 
15s. 6d. to 15s. 9d. Coke: Furnace, 15s. 6d. to 16s. 6d.; foundry, 
17s. to 19s.; special foundry, 24s. to 25s. Pitwood : 18s. to 19s, 6d. 


Anthracite. 

Although there has not been marked activity in the 
trade, present business shows a good healthy tone, and the out- 
look is satisfactory. As in other branches of the coalfield, this has 
suffered from the storms, and the continuance of south-westerly 
gales has told specially on the coasting trade. The latest Swansea 
quotations were :— Best malting, hand picked, 24s. 6d. to 25s. net ; 
second, 22s. to 23s. net; big vein, 20s. 6d. to 21s. 6d., less 24 ; 
red vein, 12s. 9d. to 13s., less 24. Machine-made coals: Cobbles, 
22s. 6d. to 23s. net; Paris nuts, 23s. 9d. to 24s. 3d. net; French 
nuts, 24s. to 24s. 6d. net; German nuts, 25s. to 25s, 6d. net; 
beans, 21s. to 22s. net; large peas, 14s. 6d. to 15s. net ; fine peas, 
9s. 9d. to 10s. net; rubbly culm, 4s. 9d., less 24; duff, 3s. to 
3s. 6d., less 24. Steam coal :—Best, 16s. to 163, 6d.; bunkers, 
10s. to 10s. 3d ; small, 8s. to 8s, 6d. Bituminous: No. 3 Rhondda, 
18s. 6d. to 19s. ; small, lls. 6d. to 12s. Patent fuel, 13s, 6d. to 
14s.—all less 24 Swansea. 


Non-unionism in Wales. 

Notices have been freely tendered at several large 
collieries, and, as these will mature by the end of the month, some 
difficulty is feared unless colliers are wise. Few appear to have 
thought that the present time, when heavy contracts are entered 
upon, is one of the worst times for any sign of labour trouble to be 
foreshadowed in colliery districts. In the past time many a large 
order has gone to other quarters which would have been placed in 
Wales but for threatened stoppages. It is here, one would think, 
the guidance of the men’s leaders should be wisely exercised. In 
the West there is friction among the anthracite colliers. In one 
district there are 300 non-unionists, and notices have been given. 


Iron and Steel. 

If rail orders are coming in slowly from home railways, 
India is a little more active, and is taking advantage of the 
moderate prices that are quoted. A few days ago Guest, Keen 
and Co. secured a rail order from India for 18,000 tons, but one of 
25,000 tons went to Bolckow, Vaughan and Co. Guest, Keen and 
Co. imported largely this week of iron ore from Santander and 
Bilbao, and Blaenavon continued its imports from Nicolaief. One 
cargo of steel, 1969 tons, came from Antwerp, and 1782 tons from 
Rotterdam to Newport, to the order of Mordey Jones, and 
Swansea received several cargoes of piz iron from Grimsby, scrap 
steel from Falmouth and Portsmouth, and steel plates from 
Cwmfelin. I note that for some months the home production 
of pig at Swansea has been lessened by the decreased yield 
at Baiawin’s furnace, Landore, owing to wage friction ; but 
I now learn that the men have agreed to a reduction of 
5 per cent. of the old rate, and work is to be resumed. 
Imports have been resumed from India of manganese ore, con- 
signed from Bombay to the Pyle and Blaina Company. The 
decision in Scotland and the Midlands to increase steel prices has 
been notified here, and has been taken in some quarters as in- 
dicating an upward movement in trade, which continues here 
without any alteration of note. At the Metal Exchange, Swansea, 
this week, the following quotations were given :—Heavy and light 
rails unchanged; steel bars, Siemens, £4 8s, 9d. to £4 10s.; 
Bessemer, £4 7s. 6d. to £4 8s. 6d.; iron ore at Newport and 
Cardiff, Rubio, 13s 6d. to 14s.; Welsh hematite, Swansea, 61s. to 
61s. 6d.; East Coast hematite, 60s. 6d.; hematite pig iron, mixed 
numbers, 60s. 3d. cash and month ; Middlesbrough, 52s. 104d. 
cash, and 52s. 10d. month ; Scotch, 57s. cash and month. 
be observed that the alterations in price are small. 


Tin-plate. 

Work continues brisk in the tin-plate trade, both at 
Llanelly and Swansea, and at other Glamorgan works quite a 
satisfactory output is maintained. At Swansea last week ship- 
ments were 85,222 boxes, 74,589 boxes came from the works, and 
stocks now consist of 190,580 boxes. A Board of Trade Inquiry 
has just been held at Swansea. The price paid for gas annealing 
in the trade is 10s. 6d per 100 boxes. The men claimed that this 
should be lls. 6d., and the dispute went to arbitration. This 
week the decision was given against the men, so 10s. 6d. will be 
continued. The following are the latest quotations :—I.C., 20 by 
14, 112 sheets; Bessemer and Siemens primes, 12s. 44d.; ternes 
1.C., 22s. 6d. Wasters at usual reductions. C.A. roofing sheets, 
£8 5s. to £8 10s.; big sheets, for galvanising, £8 5s. to £8 10s.; 
finished black plates, £9 10s. to £9 12s. 6d.; galvanised sheets 
24g., £1210s. Block tin, £131 15s. cash, and £133 three months, 
Copper, £61 5s, and £62 three months; lead, £13 13s, 9d.; 
spelter, £19 6s. 3d.; silver, 24d. per ounce. 


Swansea Valley Industries. 
Steel trade fairly brisk; littlechange. In tin-plate trade 
brisk ; all mills busy. Spelter worksin exceptional activity. Tube 


It will | 





works normal. Copper works in full drive. Morfa, Haford, and 


Upper Bank very active. 


Llanelly. ‘ 
South Wales steel works continue affected by the dispute, 
and are not half working. Settlement is striven for and confer. 
ences are being held, but so far are inoperative. 


Patent Fuel. 

In patent fuel, during August, Cardiff shipping lists 
shows an increase of 46,641 tons, Newport of 29,512 tons, and 
Port Talbot of 434 tons. Swansea, on the other hand, indicated a 
decreased shipment of 13,000 tons. 


Latest. 

On ’Change, Cardiff, mid-week, it was stated that lower 
coal prices are being accepted than any which have ruled this 
year. Some regard this as temporary, which will disappear 
with the stormy weather. 








NOTES FROM GERMANY, 
(From our own Correspondent.) 


Rheinland-Westphalia. 

QUIETNESS prevails in all departments, and a further 
decrease, both in prices and occupation, seems out of the question, 
for quotations hardly yield any profit now, and the employment 
at many establishmer ts has been limited to the utmost. At several 
works the orders boc ked are about 50 per cent. of what is required 
to keep them fully engaged. Owing to the lifeless condition of 
the pig iron business stocks have been strongly increasing. There 
is but a poor business being done on foreign account. Serap iron 
is depressed. The semi-finished steel trade has been just a tritle 
less quiet than before ; quotations for the fourth quarter are not 
likely to be reduced, but nothing definite has as yet been decided 
upon in this matter. Foreign consumers are rather inclined to 
buy at the present low rates, and have already been trying to 
place contracts for 1909, but the Steel Convention appears 
for the present disinclined to accept orders of very long 
date. In sectional iron a most unsatisfactory business has 
been done; the demand for girders is extremely limited, 
both on home and foreign account. The market for bars 
has been slightly improving as regards inquiry ; prices are low, 
M. 100 p.t. being generally quoted only for immediate delivery, 
and where special sorts are required higher prices could be 
obtained. Quotations in the plate trade have been a little firmer. 
The sheet mills have booked a moderately good amount of fresh 
work, quotations standing at M. 120 p.t. for thin sheets. Boiler 
plates are rather quiet at M. 115 p.t. for common sorts. Employ- 
ment at the hoop mills remains fairly regular, inland orders, but 
more especially those on foreign account, coming to hand pretty 
freely. The Convention price is M. 127.50 p.t. Quietness con- 
tinues to prevail in the pipe industry. The wire mills are in 
sufficiently occupied, and wire nails remain languid. The German 
Steel Convention has raised the export bounty for sectional iron 
to M. 25 p.t. as compared with M. 20 p.t. previously quoted. 


The Silesian Iron Market. 

Since the beginning of the present quarter a quieting 
down could be perceived on the Silesian iron market. Consump- 
tion in all sorts of raw iron has decreased, the inland works con- 
suming 5 to7 per cent. raw iron less than formerly, 


Coal in Germany. 

There has b.en a good inquiry for fuel of every descrip- 
tion in Silesia. Prices recently published by the Silesian coal 
dealers are about 50 and 70 pfennigs per ton higher than the 
summer quotations. The Government pits have partly reduced 
the prices for engine fuel. No change has taken place in the 
Rhenish- Westphalian coal industry, a moderately active business 
having been a The demand for coke being so much lower 
than in the last quarter, stocks have increased very strongly ; at 
the pits and stores of the Rhenish-Westphalian Coal Syndicate 
1,200,000 t. coke have accumulated. Fortunately the foreign 
consumption in coke has continued lively. 


Moderate Activity in Austria-Hungary. 

A regular though somewhat limited trade is reported to 
have been transacted in the various departments of the Austro- 
Hungarian iron industry. At a recent meeting of the Austrian 
coal dealers the prices for some sorts of fuel were slightly 
advanced, Steam coal is comparatively scarce. 


Unfavourable Accounts from Belgium. 

Scarcity of employment is complained of as before in all! 
the principal branches of the iron and steel trade ; the best that 
can = reported is that quotations have not been further reduced 
since last week. Semi-tinished steel is firm, at 97.50f. p.t. for raw 
bars, 107f. p.t. for steel billets, and 112.50f. p.t. for plates. 
Offers are plentiful in crude iron, with the result that prices have 
become easier than before. Luxemburg foundry pig No. 3 is sold 
at 65f. p.t. for orders over 500 tons; for smaller orders 66f. p.t. 
is quoted. Forge pig is sold at 63f. p.t., but a very poor demand 
only comes in for that class of iron. Basic iron stands at 68f. p.t., 
as before. Quietness continues to prevail in the bar trade, and in 
plates only a limited business can be done at 135 to 137.50f. p.t. 
for inland consumption The languid and decreasing tone on the 
Belgian coal market has been very pronounced. The former 
quotations are but nominally quoted, net prices being, asa rule, 
2.50f. p.t. lower. In the course of the present month the 
tenderings of the State Railways are to take place, and prices will 

robably meet with a general and official reduction afterwards. 
i the present, concessions are willingly granted for all sorts of 
engine fuel, while house fuel has remained unaltered ; best sorts 
of anthracite fetch up to 34f. p.t. 


Belgian Colliers’ Congress. 

The National Committee of the Belgian miners has 
called a general congress at Charleroi for the 18th of October, 
when the position of the coal industry, reductions in wages, and 
eight hours’ work, will be discussed. 








ConTraActs.— We understand that an order for 1700 tons of 
coach screws hes been placed with Messrs. Willis, Stewart and Co., 
of 65, New Broad-street, London, E.C., railway plant and stores 
contractors, for the Indian State Railways.-The Hydraulic 
Engineering Company, Limited, Chester, has secured the order 
from the North-Eastern Railway Company for the manufacture 
and erection of the hydraulic machinery for operating the new 
swing bridge at the entrance to the Albert Dock, Kingston-upon- 
Hull. The bridge will be 180ft. long, 42ft. wide, and 27ft. high 
from roadway to cross girders, the swinging. weight being 900 tons. 
— We are informed that Messrs George Robson and Co., of the 
Eclipse Engineering Works, Sheffield, have just delivered one of 
their patented electric grinde:s to Edgar Allen and Co., Limited, 
Imperial Steel Works, Sheffield, this being the third repeat order 
from this firm. The above firm has also received an order for one 
of these machines from Messrs. Thomas Firth and Sons, Norfolk 
Works, Sheffield.—C. and A. Musker (1901), Limited, of Liverpool, 
have secured the order from the North-Eastern Railway Company 
for three electrically-driven belt coal conveyors for its Dunston 
staiths. The firm is at p-esent completing a similar conveyor for 
their South Blyth staiths.—We are informed that the Lancashire 
Dynamo and Motor Company, of Trafford Park, Manchester, has 
received an order for a 3-wire hand reversible booster for the 
Manchester Corporation. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
») the Communicator is printed in italics. 
When the abridgment is not illustrated the Specification is without 


drawings. ‘ 
i Specifications may be obtained at the Patent-ofice Sale Branch, 
) Cee ton-buildi hancery-lane, London, W.C., at 8d. each. 





a) Js, 
“The first date given is the date of application; the second date at the 
ond of the abridgment is the date of the advertisement of the acceptance of 
the complete specification. 7 : ai 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-office of opposition to the grant of a Patent, 





STEAM GENERATORS. 


15,138. August 10th, 1907.—IMPROVEMENTS IN MEANS FOR PRE- 
VENTING OR CONSUMING SMOKE AND ECONOMISING FUEL IN 
THE FURNACES OF STEAM GENERATORS, by Henry Blackney, 
of 19, South-avenue, Buxton. 

(he invention consists of a new and simple combination of 
devices whereby a supply of air is delivered to the furnace at a 
point where it may mingle with the gaseous products to be con- 
sumed befcre they can escape into the flue or outer atmosphere. 
Referring to Fig. 1, a vertical pipe is fixed in each of the back 
corners of the fire-box, its lower end passing through the grate, or 
the part which supports the grate, and there being joined to a 
pipe which extends to the exterior of the fire-box. Its upper end 
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reaches to a point within, say, six inches of the crown of the 
furnace, where it is turned inwards towards the tube plate, 
and terminates with a bell mouth. To each pipe is con- 
nected another pipe which extends upwards and then horizontally, 
its open end being bell-mouthed and facing the direction in which 
the engine is travelling. With the pipes thus arranged, and the 
locomotive in motion, air is caused to travel through the pipes and 
enter the furnace at points where it is free to mingle with the 
gases, smoke, &c., rising from the fuel, and thereby bring about 
their combustion. By this invention the unburnt carbon is sup- 
plied with an additional amount of air as it rises from the fuel, 
and thus ensures of its being consumed before it can leave the 
furnace. Modifications are described in the specification. 
August 19th, 1908. 


and keep them clean a loose piston or block may be inserted to 
travel slowly through with the water. A chamber is provided 
at the inlet end of the coil and a chamber at the outlet end. The 
lower chamber is shown closed and the upper chamber open and is 
shown in section. The piston or block will be inserted into the lower 
chamber, and taken out when it has travelled to reach the top cham- 
ber. One or two stop taps may be affixed to each chamber to stop 
the flow of water. The loose piston or block may be made of 
leather, rubber, or other suitable material.—A ugust 19th, 1908. 
12,751. June 13th, 1908. - IMPROVEMENTS IN AND RELATING TO 
SUPERHEATERS SUITABLE FOR TUBULAR BOILERS, by Wilhelm 
Schmidt, of Wilhelmshihe, near Cassel, in Germany. ? 
This invention consists in the arrangement of a tubular boiler 
with superheating tubes bent backwards and forwards, and dis- 
posed in one or several large tubes or channels extending from the 
combustion chamber to the smoke-box or uptake, and arranged 
inside or outside the boiler. Each of the superheating tubes has 
its steam inlet and outlet independent from the others, and the 
tubes are arranged in one or several planes, separated from the 
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19,846. September 5th, 1907.—IMPROVEMEN'TS IN FEED-WATER 
HEATERS OR FwvEI EcONOMISERS, William Maycock, of | 
Warsley-street Engineering Works, Salford, Lancashire. | 

This invention relates to feed-water heaters or economisers for | 
team boilers of the class comprising one, two, or more coils of | 
tubes which are usually placed vertical with a flow from” bottom to | 
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top, though they may be placed horizontal or at any desired angle | 
or inclination thereto, with a scraper to remove adhering soot or | 
products of combustion from the exterior of the tube. The inven- | 
tion consists essentially in the application to the tubular coil of a 
— or block placed in the interior and flowing with the water to 

eep the interior of the tube clear. The invention is shown in its 
simplest form with a single coil or tubes, though two or more 
coils may be placed side by side or two or more sets of concentric | 
coils may be employed. Scrapers are applied to the coils of the | 
tubes which travel backwards and forwards to remove any 
adhering soot or other products of combustion that may adhere 
to the tubes, The scrapers are affixed to a centre shaft running 
through the centre of the coil, and are mounted on spring hinged 
arms or otherwise attached by an elastic connection so that they 
will surmount any obstructions on the tubes without breaking. 
The shaft is provided with a screw of pitch corresponding with 
the pitch of the coil and mounted in a bearing with a corre- 
sponding screw, so as the shaft rotates the scrapers are carried 
backwards and forwards over the tubes. A reversing gear is 
applied to the scraper shaft to rotate it first in one direction and 

en in the other direction. To clear the interior of the tubes 











| other superheating tubes, which are arranged in other planes, so 
| that each single superheating tube with its bent ends can be inde- 
| pendently connected to, or disconnected from, the steam collector 
| casting. 


For the purpose of filling up the circular section of the 
flame tube, either the loops of each of the middle superheating 
tubes are in one plane and the outer superheating tubes are in two 
planes or zig-zag, or the middle superheating tubes, which have a 
large number of loops, have a larger diameter than the outer 


| superheating tubes, so that the relation of the heating surface of a 
| superheating tube to its steam section is for all superheating tubes 
| about the same. 
| tubes are alternately arranged, so that the gases can cool to the 
| same degree over all their section. — August 19th, 1908. 


The saturated steam and superheated steam 


INTERNAL “COMBUSTION ENGINES. 


10,855. May 9th, 1907.—IMPROVEMENTS IN THE METHOD OF AND 
MEANS FOR PRODUCING IGNITION OF EXPLOSIVE MIXTURES IN 
Explosion Motors, by Marcel Delage, of Rue Faraday 15, 
Paris, and Paul Woog, Square Labruyéve 2, Paris. 

This method of ignition in explosion engines consists in isolating 
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a small portion of the charge in a separate ignition chamber and 
over-compressing it, igniting it by an electric spark or other suit- 
able means, and allowing the flame produced on explosion to pass 
automatically to the main charge. fn this application of the pro- 














cess by over-compression of the gases in the ignition chamber 
the latter—connected freely with the cylinder when the piston is 
away from the tottom of the cylinder—becomes closed et the right 
moment by any suitable dévice when the piston working back- 
wards is compressing the gases which are behind it. The igoition 
chamber may then be compared with a small cylinder whose 
piston is formed by the prolongation of the main piston.—A vgust 
19th, 1908. 


12,876. June 16th, 1908.— Device ror StartiInG INTERNAL Com- 
BUSTION Motors, Siemens-Schuckert Werke G.mb.H., a 
Askanischer Platz 3, Berlin, Germany. 

In internal combustion engines which are started by turning a 
starting crank, the valve in the fuel inlet must be fully open 
during the turning, but immediately after the motor has started 
it must be brought into the ‘‘no load” position in order to 
prevent the motor from racing. This quick returning of the valve 
is, however, very difficult with motor cars and motor boats the 
motors of which are controlled only by hand, owing to the fact 
that the starting crank and the valve are generally a good distance 
apart. This drawback is obviated by the present invention, which 
consists in providing a device which enables the fuel inlet valve to 
be opened from near the starting de. ice to an extent greater than 
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that determined by the controller, and to be returned immediately 
to the position determined by the controller. This is effected by 
connecting the valve to the controller for one direction of move- 
ment only so that it is only opened by the controller, whereas the 
closing of the valve is effected by a separate returning force ; the 
valve is, moreover, connected with a pull-cord the end of which is 
situated in the proximity of the starting handle, and by which it 
may be opened further, independently of the position of the hand 
controller. The accompanying engraving shows one form of the 
invention which is suitable for motor cars. a indicates the shaft 
of the valve, for instance a throttle valve. Rigidly connected to 
shaft a is a lever 1, whilst a second lever c is mounted loosely on 
shaft a, the lever / being pulled towards ¢ by a spring d so that it 
rests normally against the projection e. Lever ¢ is adapted to be 
moved from the hand-controller on the steering-post, and, when 
so moved pushes or is followed by the lever / so that the valve is 
opened to an extent determined by the position of levere. The 
valve can, however, be opened beyond the position determined by 
lever c, by moving lever / independently of lever «. To this end 
a pull-cord f is provided. the handle of which is situated near the 
starting crank gy. When the puil is released, the lever } is im- 
mediately returned by the spring to the projection + and conse- 
quently held in the position determined by the hand-controller.— 
August 19th, 1908. 


MOTORS AND DYNAMOS. 


11,183... May 13th, 1907.—IMPROVEMENTS RELATING TO THE SPEED 
CONTROL OF BobDiES DRIVEN BY ALTERNATING-CURRENT 
1; ELEcTRIC Motors, Henry Alexander Mavor, William Benison 
Hird, and Mavor.and Coulson, Limited, all of 47, Broad- 
street, Mile End, Glasgow. ow. he 
é This invention relates to the speed control of bodies driven by 
alternating-current motors, and is more particularly intended for 
varying the speed of vessels or vehicles the propelling machinery 
of which is driven by such motors supplied with current from 
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generators carried on the vessel or vehicle. The principle of the 
invention will readily be understcod by reference to the engrav- 
ings, which show diagrammatically a combination deemed suitable 
for ship propulsion. It is assumed that four alternators a, b, ¢, d, 
having respectively periodicities of 20, 30, 40, and 60 alternations, 
are employed in conjunction with four alternating-current motors, 
e, J, g, k, on @ common shaft, and having respectively 8, 12, 16, 
and 24 poles. If the connections ke effected as shown in the top 
diagram, all the alternators a, 6, ¢, d will contribute power to 
the motors ¢, f,y, 4, and effect a speed of 300 revolutions per 
minute. By connecting the motors f and / to the alternators a, « 
respectively, as shown in the next diagram lower down, a speed 
of 200 revolutions per minute can be obtained, whilst by connect- 
ing motors g and & to alternators a and } respectively, as shown 
in the third diagram, a still further reduction of speed to 
150 revolutions per minute will result. In like manner, by 
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connecting motor i with alternator a, as shown in the bottom 
_— a speed of 100 revolutions is obtainable.— August 19th, 
1908. 


7071. April 6th, 1908.-IMPROVEMENTS IN AND RELATING TO 
FIELD MAGNegtTs OF DYNAMO-ELECTRIC MACHINES, The Cushman 
Electric Company, U.S.A. 

This invention relates to field magnets for dynamo-electric 
machines, and its object is to improve the construction of field 
cores of the class which have their pole tips removable to admit 
of slipping the field windings on or off the pole pieces. The 
invention, although applicable to field magnets generally, is 
especially intended for use in laminated field magnets for variable 
speed motors, in which speed variations are effected by weakening 
and strengthening the fields. The various objects of the design 
are too numerous to give here. Referring to the engravings, 
A represent the outer or clamping rings, and B,B the 
intermediate rings, which when assembled compose the lami- 
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nated field core. Each ring B is provided with poles having 
removable pole tips. In the form shown the poles comprise 
the projections B!, Bl, arranged in pairs and extending 
radially inward, each pair forming a polar projection having a 
central longitudinal pocket E extending beyond the base of the 
pole into the area of the magnetic yoke. C represents one of the 
T-shaped head plates, the stems-or tongues of which fit into the 
recesses or pockets E, and the arms of which constitute pole tips 
when the parts are assembled as shown. The clamping rings A 
also have polar projections F, which register with the poles of the 
rings B when the laminz are assembled, and thus close the sides 
of the space formed by the pockets E and afford holders for the 
bolts D. The polar — are solid instead of separable, and 
no flaring or extended pole tips are used such as would prevent 
the field coils from being placed ready wound on the poles. Each 
removable pole tip or head plate C is made with a hole near the 
base of the tongue, and the rings A are made with holes which 
correspond with one another. D isa bolt or rod passing through 
the holes holding the plates C in position, and assisting to hold all 
the laminz together.—<A ugust 19th, 1908. 


TRANSFORMERS. 
23,418. January 23rd, 1908.—IMPROVEMENTS IN ELECTRIC TRANS- 


FORMERS, Harry Winthorp Turner, of Oswaldestre House, 34, 
Norfolk-street, Strand, W.C. 


‘This invention relates to means for varying the illuminating | 
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power of incandescent lamps, and bas more especially for its 
object to permit of the efficient use o metallic filament lamps of 





low-candle power on ordinary lighting circuits of, for example, 
100-200 volts, without the necessity of series grouping. In 
carrying the invention into effect, as illustrated in the accompany- 
ing engravings, a regulating transformer is employed of small 
dimensions, carrying a lamp switch for turning on and off the 
current, which is conveyed in the usual manner to the bayonet 
cap. The lower end of the transformer is fitted with a modified 
lamp holder for the lamp, the lamp holder base being adapted to 
rotate so that two of the segmental contact plates P contained 
therein, and which are connected through the holder to the 
filament of the lamp, may be switched over any two of the contact 
studs D provided at the lower end of the transformer, the third 
dead contact plate P not being connected in circuit. The magnetic 
circuitof the transformer is represented by strips of iron M, the ends 
of which are staggered and bent over so as to overlap one another, for 
the purpose of obtaining in a simple way a good magnetic circuit. 
The primary winding and the secondary winding are preferably 
roade of enamelled wire of high space economy, and are produced 
by first winding upon a circular spindle or mandril, and the coil 
thus formed is thereafter forced into substantially rectangular 
shape, both by pressure from without, and by the use of over- 
riding wedges within, so that the winding may be expeditiously 
effected, and a coil corresponding in shape to the laminated core 
produced. From the diagram of connections it will be seen 
that the secondary has three taps for connecting with the contact 
studs D in the lamp-holder, and with the contact plates P. The 
lamp switch by which the current is turned on and off, it will be 
understood, is connected in the primary circuit of the transformer, 
and the regulating or ‘‘ turn-down” switch or lamp holder base 
carrying the contact plates P is so disposed that two of the contact 
plates are always connected to the secondary winding.— August 
19th, 1908. 


BURNERS. 


6813. March 27th, 1908 —IMPROVEMENT IN OR RELATING TO VAPOUR 
BURNERS, by John George Aulsbrook Kitchen, of Brooktield, 
Aldclitfe-road, Lancaster. 

This invention consists in the improvement of those burners for 
vaporising and burning liquid hydrocarbons, in which the 
vaporising coil is in the form of an inverted fustrum of a hollow 
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cone. A conical detiector is provided inside the coil of approxi- 
mately the full depth of the latter, so that the surface of the 
deflector is large enough to face the inside surface of the coil and 
to leave an annular space between for the passage of the tlame 
The outside surface of the coil is exposed to the outside air.— 
August 19th, 1908. 


MINES AND METALS. 


24,097. October 31st, 1907. — IMPROVEMENTS RELATING TO 
APPARATUS FOR WASHING COAL, COKE, AND OTHER MATERIALS, 
by the Hardy Patent Pick Company, Limited, of Heeley, 
Sheffield, and George Smith, of 54, Woodstock-road, Abbey- 
dale, Sheffield. 

This invention consists of an apparatus for washing coal, coke, 
and other materials. The materials are subjected toa preliminary 
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washing on inclined tables arranged in the trough stepwise, with 
a gap between each to allow the dirt or heavier materiai to fall 
through. The coal or other material passes down a shute on to an 
inclined table which is provided at its upper end with means for 
supplying water in the form of a sheet extending more or less 
across the width of the table. The flow of water carries the coal 
downward across the intervening opening or gap to a second 
inclined table at a lower level, the heavier material falling through 
the opening into the — where it is subjected to further 
washing before being carried by the conveyor out of the trough at 
its upper end. The number and the arrangement of the separat- 
ing tables may be determined according to requirements. Prefer- 
ably means are provided whereby the amount of opening or gap 
may be regulated.—A wgust 19th, 1908. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


895,644. TURBINE, A. Jude, Birmingham, England, assignor to 
Belliss and Morcom, Limited, Birmingham, England,—Filed 
October 3rd, 1906. 

This invention consists mainly in introducing the steam at the 


| shown. 





high-pressure end, and then reversing its direction, so that it is 
introduced at the other end to actuate the low-pressure turbine, 





the object being todo away with shaft thrust. There are thrice 
claims. 
895,941, VEHICLE WHEEL, L, H. Barry, Durango, Mexico. Filed 
October 10th, 1906. Cd ie 
This is a curious invention. A number of curved spring blades 
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surround the rim. The wheel is carried on ‘‘tread members, 
the ends of which are linked to the first-mentioned springs as 
There are five claims. 
895,982. GASOLENE ENGINE WITH MIXING CYLINDERS ON CRANK 
Cases, F. A. Dobbins, Newark, N.J.— Filed June 21st, 1907. 
This patent is for an explosive vapour engine having the 
explosion cylinder « with crank casing d attached, with shaft / 
extended across the casing and provided with crank g and 
excentric j, and the piston a! in the explosion cylinder connected 
to the crank, the gas mixing pump cylinder / projected from one 


side of the casing, the pump piston m therein connected with the 
excentric j, the head /! upon the outer end of the gas mixing 
cylinder having the valve o connected with a carburetter, and, the 
port / leading from the side of the gas pump cylinder adjacent to 
such head and contiguous to the sides of the gas mixing pump 
cylinder and the explosion cylinder, and connecting the outer end 
of the mixing pump cylinder with the middle portion of the 
explosion cylinder by the opening /° in the side of the same. 
896,045, Borer TuBe SHEET, G. H. Rheutan, Fitchburg, Mass., 
assignor of one-half to R. B. Lincoln, Waltham, Mass,— Filed 
July 22nd, 1907. 
This invention consists in stamping the tube plate with a cross 


girder, or stiffener, is shown in the engraving. ‘lhe girder can be 
waved so that it is sinuous when looked at on the edge, so to 
speak. It is intended in this way to dispense with gussets or 
longitudinal stays. There is only one claim. 
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GERMAN EXPERIMENTAL TANKS. 
‘ No. III.* . 


THE UEBIGAU, DRESDEN, TANK. 

As long ago as the year 1883 it was decided by 
the Deutsche Elbschifffahrtsgesellschaft ‘ Kette"’ to 
establish an experimental tank on the model of the 
one that had just come into being in the yard of Messrs. 
Denny Brothers, in Dumbarton, near Glasgow. The 
towing carriage and the instruments were, in fact, 
ordered, and were completed in 1884. Untoward cireum- 
stances, however, prevented the completion of the work, 
and it was not till 1892 that the experimental station was 
built. The tank was only 207ft. long by 4ft. 6}in. deep, 
and its section took the form of a trapesium, the breadths 
of which were 5ft. below and 8ft. above. It was built of 
brick and lined with hydraulic concrete. Along its sides, 
und resting on iron pillars, were the rails for the towing 
carriage, the gauge being only 1ft. 10}in. The carriage 
was moved by hand, and had only a simple tension 
dynamometer in the form of a spiral spring, and an 
appliance for registering the distance run by the model. 

Although the men who moved the carriage had, by 
dint of long practice, become wonderfully skilful in 


longitudinal section in Fig. 1 and cross section in Fig. 3. 
In this way observations can be made, and photographs 
taken under water, and from this station also the water 
| can be illuminated by means of the electric light. The 
| floor and walls of the tank are here also provided with 
numerous holding appliances, by the help of which 
channel sections of various forms, and with very small 
depths of water, can be reproduced. 
While in the two experimental stations first described 
a dry pit is arranged at the head of the large basin in the 
middle with a trimming tank at one side, a starting dock 
23ft. long by 3ft. 33in. broad is in this case arranged on 
the centre line, and is used both for trimming the models 
and for the start, since, owing to the shortness of the 
tank, the most had to be made of the available length. The 
walls of this ante dock are only 4in. thick, and are of the 
Rabitz* pattern, so that convenieut access is obtained 
from the sides to the apparatus of the carriage, which, of 
course, can be moved right over the starting dock. For 
the adjustment of the models and the carrying out of other 
work in connection with the measuring apparatus, there is 


a floating pontoon in the tank provided with a gangway. | 


The water for the tank is taken from a well, and is 
characterised by exceptional purity and clearness. The 
filling is effected by means of a pulsometer, and the 









haven. Having now described the tanks themselves, we 
shall next turn our attention to the towing and recording 
apparatus used in them. 








THE CAMPANILE OF ST. MARK. 


Many of our readers will, doubtless, remember the 
extraordinary manner in which the celebrated Campanile 
of St. Mark at Venice suddenly collapsed into a heap of 
stone and dust on the 14th July, 1902. Not so many, 
perhaps, will be aware of the fact that the inhabitants of 
Venice almost immediately set to work to construct 
another Campanile, which is, so far as outward appear- 
ances go, to be an exact counterpart of the renowned 
edifice which so mysteriously became a ruin. This, how- 
ever, is the case, and the work of reconstruction, which 
has been going on for some years now, is well on the way 
towards completion. 

Our esteemed contemporary, Le Génie Civil, recently 
| published an interesting description of the under- 
taking, and for the benefit of those who have not had the 

opportunity of reading the original article, we propose to 
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keeping up a uniform rate of speed, an establishment 
with such comparatively primitive methods of working 
could no longer satisfactorily comply with modern re- 
quirements, especially since the tank was not roofed over, 
and the experiments were thus often impeded or rendered 
impossible by the state of the weather. Further, the 
tank was too short and too shallow, and the speed of the 
carriage was too low. With the assistance of the Saxon 
Government, which, in return, has the establishment at 
its disposal for hydraulic engineering experiments, and 
for the purposes of the Dresden Technical College, the 
construction of a new experimental tank was begun in 
1903 and completed in 1904. 

The main tank, even in its new form, is considerably 
shorter than those in the stations hitherto described, 
because whichever of the available sites might have been 
adopted, its length was limited by the presence of muni- 














Fig. 2-CROSS SECTION OF UEBIGAU TANK 


cipal buildings. The basin, including its head section, is 
31lft. 8in. in length, the experimental tank proper 
being 288ft. 8jin. long by 21ft. 4in. broad, and 
1lft. 10in. deep—see ground plan, elevation, and 
section, Figs. 1 and 2. The bottom and sides are 
made of rammed concrete. To enable the wave 
formation to be conveniently observed, the walls are raised 
about 2ft. 114in. above the ground, so that the surface of 
the water is at a higher level than the latter. In amanner 
similar to that in the Berlin establishment an observa- 
tion station is constructed at about mid-length of the 
tank. This consists of two windows of 5ft. Yin. by 12in., 
facing each other in the walls at opposite sides. The top 
of each window lies about 2ft. 73in. below the top of the 
containing wall. The glass is 33in. thick, and is held by 
a brass frame with india-rubber packing. At this point 
also a passage is builtacross under the tank, and likewise 
provided with round windows of the bull’s-eye kind— sce 





* No. IL. appeared September 4th. 
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emptying by simple discharge into the Elbe. The whole 
experimental tank is covered by a hall 380ft. 5in. in length, 
with brick walls and a felt roof. The walls are provided 
on both sides with numerous windows—see Fig. 1. 

Since the models are made, not of paraffin, as in the 
other two establishments, but of wood, there is no need 
to shut out the direct rays of the sun, as is done in 
Berlin. At the point at which the observation passage 
leads under the main tank the whole roof for a length of 
about 40ft. is entirely of glass, as are also the walls of the 
building at this point. 

At the head of the experimental tank, not projecting 
beyond it as in Bremerhaven and Berlin, but arranged 
laterally, are the rooms necessary for the working of the 
establishment, the positions, sizes, and purposes of which 
may be seen in the ground plan—Fig. 1. The fitting up 
of these rooms is very much simpler than in Bremer- 
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Fig. 3—SECTION THROUGH GALLERY 


haven and Berlin, since, as above observed, the models | 
are made of wood, and, in consequence, the paraffin 
melting furnace, forming shop, and model cutting machine | 
are not required. The joiner’s shop is, it is true, corre- 
spondingly larger, and, in addition, a store room has | 
to be provided for the models, which are kept for refer- 
ence, instead of being melted up again as in the other 
establishments. 

The wooden models take the well-known form of 
assemblages of single planks of a certain definite thick- | 
ness. The finished model first receives a coating of 
varnish and then another of oil paint; after this it is 
treated three times with spatel, and after each applica- 
tion it is smoothed down again. The second application 
of spatel consists of a shellac paint, and the third of 
grey coach varnish. 

The finished model is then weighed, ballasted, and 
trimmed in the same manner as in Berlin and Bremer- 





* A layer of concrete with wire netting in it. 


| resistance of the subsoil was least. 
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UEBIGAU TANK—PLAN AND LONGITUDINAL SECTION 


give in what follows a summary of the principal works of 
engineering interest which the reconstruction has involved. 

To commence with, it may be said that the original 
edifice was erected some 1000 years ago, and that the 
destruction of it was probably due partly to insufficient 
foundation area,’and partly to the ravages of time, 
together with the effect on the building materials of the 
salt-laden air of Venice. The first tower erected on the site 
was erected about the sixth century. It formed part of the 
system of fortifications built to resist the many attacks 
to which the rising city was subjected. At the beginning 
of the ninth century the fortifications were extended, the 
height of the tower increased, and its foundations 
strengthened. About 888 the actual Campanile of St. 
Mark was raised on the foundations of the originai 
tower, but the earthquake which visited this district in 
1510, and the considerable damage done at various times 
by lightning, necessitated the complete reconstruction of 
the building above the second window. It was about 
this time that Buono built the upper portion, and as he 
left it the tower remained till it fell six years ago. There 
was, however, an addition made in 1540 by Sansovino. 
This was what is termed the loggetta, or entrance lodge, 
at the base. It was originally intended to have a 
loggetta at each of the four faces, but only one was 
actually completed. From time to time thereafter 
various more or less important repairs and restorations 
were carried out, but these did not alter the general 
character of the monument. 

For a long time the foundations underwent unequal 
settlements, which had the effect of giving the tower a 
northward inclination. The investigations which have 
since been made of the old foundations seem to show that 


| this inclination was actually caused during the existence 


of the old fortified tower already mentioned. The in- 
creased weight of the newer building had magnified the 
settlements, which, of course, were greatest where the 
It is true that they 
became less as the ground became compressed, and 
everything goes to show that for several centuries now 
they have been greatly reduced in amount, and have been 
uniformly produced over the whole area of the base. 

On various occasions displacements have occurred 


| which have necessitated the reinforcement of certain 


piers with iron ties. For example, for a very long time 
there had been a crack on the western face, which ran 


| vertically beside the windows and deviated at the base 
| sufficiently to reach the east face. 
| before the final catastrophe two new cracks were 
| observed at the base on the north and south sides, which 


Finally, a few days 


developed at a rate which caused considerable uneas?- 
ness. Plaster pats showed how rapid was the move- 
ment, and bits of material began to fall down inside the 


| building. The actual fall took place before a decision 
| had been reached as to the best steps to take to repair 
| the damage. 


Among the numerous hypotheses formed as to the 
causes of the downfall the most plausible arrange them- 
selves under three heads :—(1) Disintegration of materials; 
(2) frequent disturbances caused by strokes of lightning 
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tower should resemble the old to the minutest details. 
Their desire was to leave to future generations a monu- 
ment which would in no way be behind the edifice which 
the masters of past ages had created. They went so far 
as to appoint a special Commission composed of musica! 
authorities to take charge of the casting of the new bells. 

The figure of an angel at the top of the spire presents 
a considerable surface to the wind. To prevent its being 
blown over, and to avoid the transmission of heavy stresses 
to the framework of the building during violent storms, a 
special manner of fixing it has been carried out. The 
statue will be mounted on a metal surface secured to tim. 
bers. This surface will not be flat, but lenticular in form, in 


or in other ways ; and (3) bad original construction. In cases abutted on the exterior wall and on the arches of 
discussing these, our contemporary says :— the inner wall. In the new Campanile the principle of 
“The atmosphere of the lagoons, which is wet and | the two walls has been retained, but the inner wall is of 
salt, decomposes the mortar, which undergoes a slow the same thickness throughout, and is pierced only by 
but continuous disintegration. It is probable, however, one arch. As in the original tower, the two walls are to 
that this cause alone would not have brought about the | be tied together by small arches. 
destruction of the edifice, save in the very remote future.| In place of the inclined arches to support the staircases 
Strokes of lightning, some of which caused visible cracks, | an entirely different construction has been adopted. It 
and the disturbance of the base of the Campanile, due to | was ccasidered essential to tie together the exterior walls 
the piercing of the walls to construct a living place for the | Of opposite faces of the tower. This was effected 
custodian, were, without doubt, among the factors which | by means of iron tie bars arranged so as to follow the 
brought about the ruin of the monument, but the actual | inclination of the staircases. These bars formed the 


method of construction was one of the chief causes of its | 
instability. 


“The excessive weight imposed upon the subsoil | 


brought about a subsidence, and the irregularity of this 
subsidence produced the inclination already mentioned. | 
This inclination, together with the excessive weight of | 
the spie, and the pushing out of the walls by the thrust | 
of the arches carrying the staircase, all taken together 
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Fig. 1—FOUNDATIONS OF 


contributed largely towards the dislodging of the masonry 
and towards its fall.” 

It will not be necessary to discuss the steps taken 
prior to the actual starting of the work of reconstruction 
further than to say that an influential commission was 
formed, and its instructions were that the Campanile 
must be rebuilt on the same site and in exactly the same 
form as before. Beyond these instructions, and the single 
stipulation that the original colour of the tower must be 
reproduced, the Commissioners were allowed a practically 
free hand as regards constructional details. 

After having cleared away the débris of the original 
tower, the foundations were stripped and sounded in 
various directions. It was discovered that the sub- 
structure had attained a state of stable equilibrium, and 
was sufficiently strong to carry the weight of another 
Campanile. However, for fear lest the wreck had | 
damaged the interior of the mass, and in order to reduce | 
the chances of a further settlement to a minimum, it 
was decided to increase the bearing surface of the founda- 
tions. With this object in view some 4000 larch piles, 
21 cm.—say, 84in.—-in diameter, and 4 m.—13ft. 3in.— 
long, were driven around the original foundation. Larch 
was chosen instead. of oak as being more regular and 
straighter, and because, in consequence, it was possible 
to drive a greater number in a given area— see 
Fig. 1. Besides this, the piles on which numerous build- 
ings in Venice have been erected are of larch, and they 
are still in good condition, though they are several centu- 
ries old. After the heads of the piles had been cut off 
concrete was poured in between them, and on the plat- 
form thus formed around the original foundations a floor- 
ing of oak planks in two layers was placed. A serving 
of cement bonded the whole construction together. 

Samples of material taken from the interior of the 
original foundation showed that the stone had come from 
Istria. As this stone was still found to be in excellent 
condition, it was determined to employ material from the 
same place for the enlargement of the foundations. 

Where the original mortar had come in contact with 
the ground a considerable amount of disintegration had 
taken place, and it was therefore considered more prudent 
not to joint the new foundations on to the surfaces of the 
old foundations but to cut the latter, to some extent, away, 
so as to obtain an unaffected surface. In addition to this, 
in order that the old and the new work might bethe more 
thoroughly bonded together deep excavations were made, 
into which were let accurately squared blocks of stone 
set in cement mortar. These blocks penetrated from 6ft. 
to 7ft. into the old foundations. The cutting away of the 
old foundations which these operations necessitated 
showed that the old mortar, where it had not come into 
contact with the ground, was in excellent condition. 
The foregoing work was carried out during the years 1904 
and 1905, and the total expenditure on it alone, that is to 
say, before any work above ground level had been carried 
out, amounted to 258,684f., say £10,347. 

Like the majority of the belfries of Venice, tne Cam- 
panile of St. Mark was formed of two separate walls of 
different natures. The outside wall had a plane surface, 
and the inner was recessed. The latter was supported 
on its four faces by a series of two arches placed one 
above the other. The inclined arches carrying the stair- 
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| whole perimeter after the fall. 


framework for the armoured concrete of the stairs. In 
this way the staircases which in the old building had the 
effect of pushing the walls outwards to such an extent as 
to endanger the stability of the latter have in the new 
building actually strengthened the walls by tieing them 
together. 

By reason of successive increases in the height of the 
pavement level of St. Mark’s-square, part of the basement 
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THE NEW CAMPANILE 


wall was found to be covered up. Trial holes ‘had 
already shown that the original number of the redans 
was five, although only three were visible round the 
The Commissioners 
decided to make the basement wall the same height as 
that of the original wall and to build it with five redans. 
This decision was arrived at not only so that the Campa- 
nile might be rebuilt as nearly as possible to resemble 
the original tower, but also to give it a more massive 
foundation than that to which the work on the highway) 
had reduced the original construction. 

The construction of the lantern in which are to be hung 
the bells, of the dado of the spire, and of the spire itself, 
is to undergo several important changes. The framework 
of the two first-named will be formed by the prolongation 
of the angular exterior walls of the body of the tower, as 
well as that of the interior pilasters, which will be formed 


Fig. 2—TOP OF SCAFFOLDING 


of armoured concrete, as will also the beams which will 
connect them together on several stages. 

The exterior pilasters will only be carried up just to the 
commencement of the spire, while those inside will rise 
to about half the height of the latter. The rafters of the 
spire will be of iron, as will also be the horizontal frame 
binding them together. On the iron framework thus 
formed will be laid a wooden floor covered with copper 
sheeting, so as to conform with the old tower. The edges 
of the four corners of the spire will for the same reason 
be made of dressed masonry. 

In the old tower the spire was of square form exter- 
nally and circular inside. This arrangement is to be 
abandoned, and the new spire is to be much lighter than 
its predecessor. Moreover, the framework from which the 
bells are to be suspended will be of metal and not of 
wood. 

The members of the Commission insisted that the new 





order to allow of lateral displacements under the action 
of thewind. A rod securely Tet into the material of which 
the statue is formed will descend for a depth of several! 
metres into the spire, and will have a counterweight fixed 
upon its lower end. Thus the statue will oscillate unde; 
the action of the wind like a pendulum. 

The modifications made in the reconstruction of the 
different portions of the tower resulted in a diminished 
pressure on the ground and in lessened stresses on the 
materials employed. Our contemporary gives two tables 
showing the relative pressures in various parts both in 
the old tower and in the new. We need not reproduce 
these tables, and it will suffice to say that whereas in the 
old tower the pressure exerted on the ground per square 
centimetre was 9.93 kilos.—say 22 lb.—in the new tower 
this pressure will be reduced to 4.3 kilos.—roughly 9} |b. 
—or less than one half. The maximum pressure on the 
masonry at the base will also be reduced from 19.062 
kilos.—42 lb.—to 12.948 kilos.—28}lb.—over the same 
area—one square centimetre. These results have been 
possible owing to the increase in the area of the founda- 
tions and to the judicious choice of materials. At the 
same time the original aspect of the tower has been pre- 
served, and the structure itself strengthened. 

In order to avoid too harsh colour contrasts and the 
hard lines common to new buildings, it was necessary to 
make a proper choice of materials, and to avoid shar) 
edges as much as possible. Where possible the old 
material has been used in certain of the decorations, but 
it has not been sought to imitate in the new materials the 
ravages of time. The outside facing of the tower up to 
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Fig. 3—SCAFFOLDING 


the lower cornice of the lantern will be of brick, the 
cornices themselves and all other decorative portions will 
be in Istria stone. In the choice of bricks account was 
taken not only of their colour and resistance to crushing 
stresses, but also of their capability of withstanding 
climatic influences, especially those of salt spray and 
frost. Their dimensions are 305 mm. by 150 mm. by 
75 mm.—say, 12in by 5.9in. by 2.95in.—and they each 
weigh about 5.7 kilos., or about 12} 1b. They are set 
in cement mortar. 

At the beginning of the year 1906 the work of rebuild- 
ing was discontinued in order that inquiry might be made, 
before going further, into certain criticisms which had 
been made as to the project, which threw doubt on the 
quality of the paca that were being used. For this 
purpose a further Commission was appointed. One of 
the points complained of was efflorescence on the surface 
of the bricks. The Commission studied this point, as 
also the proportion of sulphates contained in the bricks, 
the cement, and sand employed in the making of the 
mortar. While laying down certain rules as to procedure 
to be followed when the materials were delivered, the 
Commissioners declared that the materials themselves 
had been most judiciously chosen, and that they were 
such as to give security for the solidity of the building. 
It was added that in Venice and Lombardy the same 
sorts of materials were being used continually, and their 
soundness had never been questioned. The warm tone 
which old Venetian buildings assume is due as much to 
the composition of the materials with which they are 
constructed as to the special atmosphere of the lagoons. 
Moreover, the efflorescence which frequently shows on 
the bricks of new buildings was not generally anything 
to be alarmed at. It disappeared gradually under atmo- 
spheric influences, and in addition it was one of the 
agents contributing to the appearance characteristic of 
old buildings. 

The enlargement of the foundations was unanimously 
approved of, as were also the means ar to bring 
it about. The Commissioners also agree] with the raising 
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of the basement as well as all the measures taken for the 
reconstruction of the portion above the basement. A 
slight modification in the form of the interior walls of the 
body was recommended, and in order to keep the interior 
of the new structure as like that of the old as possible it 
was decided to copy under the new flights of steps of 
armoured concrete the arches which supported the stair- 
cases in the old Campanile. 

This second Commission was some little time in 
making ifs investigations and in bringing out its report, 
and it was a year after the interruption of operations 
that the work was recommenced. Thereafter. however, 
it was pushed actively forward. Up to a height of 12 m. 
the masonry work was carried out by means of ordinary 
scaffolding. After this, a special form of scaftolding 
designed by an engineer—M. Donghi—who was one of 
the members of the reconstruction Commission, was 
employed. The conditions to be taken into account in 
the designing of this scaffolding were (1) the safety of 
the workmen during the building of the tower to its full 
height, namely, 55 m. from ground level; (2) the simpli- 
fication of the methods of erecting the scaffolding so as 
to reduce to a minimum the loss of time during these 
operations ; (3) the total avoidance of the use of the body 
of the tower as a support, so as to leave no traces of holes ; 
(4) the provision of a movable roof, so that work could 
proceed in all weathers ; (5) not to cover up the walls 
during the process of construction, so as to allow the 
atmosphere to play freely upon them; and (6) to keep 
the cost as low as possible. 

The actual scaffolding produced to fulfil these condi- 
tions was constructed by Pasqualin e Vienna, of Venice. 
It is composed essentially of four uprights, erected at the 
angles of a movable frame A, which is itself carried by 
the uprights—see Figs. 2 and 3. These uprights are com- 
posed of two channel joists bolted together back to back. 
The movable frame A is carried on four wooden stages T, 
connected to the uprights B by means of cross beams C and 
struts s. The working platform p is entirely shut in by 
sheets of expanded metal m and m,, which prevent the work- 
men from falling, and arrest anything that may be dropped. 
The apparatus does not receive any support whatever 




















Fig. 4-GUIDES FOR THE UPRIGHTS 


from the building, nor does it touch it at any point. It 
can be moved up and down as a whole. For this purpose 
the uprights are carried at the base of the tower by a 
staging D which rests on the ground. The uprights—see 
Fig. 3—are suspended by long screwed bolts, the nuts M 
of which are fixed in position on this staging. Workmen 
on the four platforms P work these nuts by means of 
levers c, and by this means the whole staging is lifted or 
lowered at the same time. The bearings or hinges of the 
screwed bolts are spherical, so that they can take the 
necessary inclination as the staging is raised or lowered. 
Electric signals are provided to ensure synchronism in 
working. When the limit of the screwed portions has 
been reached the uprights are fixed directly to the 
staging, the nuts are unscrewed so as to let the bars 
down, and the operation is repeated. The length of the 
screw portion is 2m., and the addition of a new length of 
upright, and hence the raising of the working platform, 
takes eight men about one hour. 

The method of guiding the uprights 4 is shown in 
Fig. 4. It is brought about by rollers r arranged in 
pairs and mounted on a timber baulk d. This staging has 
worked very wel] ever since it was brought into use. It 
weighs about 52,000 kilos., say 51 tons, and cost 35,000f.— 
£1400. It is estimated that a fixed scaffolding to do 
similar work would have cost 100,000f—£4000. The 
total sum to be expended in the reconstruction is 
estimated at 1,800,000f.— £72,000. 








BRITISH ASSOCIATION, DUBLIN, 1908. 
No. II.* 

REFRESHED or jaded, for there were some of each 
category, the ardent members of the Association returned 
to their sectional labours after the recreative interval 
afforded by Saturday and Sunday. The Dublin meeting, 
were it not memorable for anything else, certainly 
excelled in the maintenance of good attendances, at any 
rate, as regards the sections we visited. This reminds us 
that something might yet be done in the way of facilitat- 
ing the acquisition of information for Press reports. Mr. 
Gilmour, who was in charge of the Press bureau, worked 
splendidly and did all he could, and rendered things far 
better than they used to be; and, fortunately, some of the 
secretaries realise that one of the main objects of the 
Association is to bring the scientific progress of the year 
to the notice of the public, and such secretaries render 
admirable assistance to the Press, and without much 
extra trouble to themeelves. Such assistance ought to 
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be made a recognised duty of some or other officer or 
member of the Committee in each section, more especially 
as these total nearly seventy in some sections. 

Section G resumed its sittings in the Engineering 
School at 10 o’clock on Monday morning, under the 
chairmanship of the president, Mr. Dugald Clerk. There 
was a large attendance. The programme for the day 
opened with Captain Sankey’s paper on “ Peat.” As the 
Irish Times put it:—* Much interest was taken in the 
Engineering Section, where Captain Riall Sankey. read a 
paper on ‘The Utilisation of Peat in making Gas or 
Charcoal.’ Previous efforts in this direction have not 
been particularly successful, so that we were agreeably 
surprised to find that Captain Sankey was extremely 
hopeful. The situation has been altered by the great 
development which has taken place recently in gas pro- 
ducers and engines, and the present proposal is to obtain 
gas from the peat, and to use this gas for making electri- 
city by means of gas engines. The works are to be 
erected on the banks of the canal near Robertstown, and 
about twenty-five miles from Dublin. The utilisation of 
hitherto neglected by-products forms an important part 
of the scheme. Captain Sankey’s paper was listened to 
with great interest by several eminent practical engineers, 
and the general impression appeared to be that the pro 
ject had considerable chances of success. If it does 
prove successful, Captain Sankey’s paper may be the 
first indication of a great revival in our national pros- 
perity.” 

In the extract of his paper read by Captain Sankey, he 
remarked :— 


So much has been written upon the subject of peat utilisation 
that the only excuse for this paper is that, comparatively recently 
developments in engineering ve given a new impetus and a fresh 
lease of life to the subject. At the moment also, in Ireland, the 
question has a special interest, in view of the Bill, which has 
recently been passed by Parliament, which gives powers to utilise 
a portion of the Bog of Allen, near Robertstown, for the produc- 
tion of electricity. The information the author has to give is 

rincipally that which he obtained in investigating the subject on 
vehalf of the promoters of the Bill, and relates chiefly to the 
economical ‘‘ getting” and drying of the peat, to the making of 
gas or charcoal, and to the recovery of the various by-products, 
and does not pretend in any way to be an exhaustive account of 
the matter. 

Many schemes have been devised for the utilisation of peat as a 
fuel, and, generally speaking, they have all been failures. What 
new circumstances have arisen, it may be asked, to make any new 
proposal more likely to succeed! The short answer is that the 
combination of the well-established method of distributing power 
by electricity, of the successful running of gas engines in com- 
paratively large units, and of the production of gas from peat, 
with the recovery of by-products, will enable a successful scheme 
to be devised. 

In the past the proposals for the utilisation of peat for power 
purposes have been based on supplying comparatively dry peat— 
containing 25 per cent. of water—or briquettes, as a fuel to be 
burned in boilers in the same manner as coal, but when the 
expense of drying and briquetting, and the railway carriage, was 
added to the cost of what is in reality cheap fuel, failure resulted, 
and the impression was given that peat as a fuel was unusable, 
except, of course, in the district itself in a minor fashion. 
Incidentally it should be observed that the by-products were 
destroyed when so burning the peat. 

The proposed scheme proceeds on entirely different lines, and 
consists of an electric-power distributing undertaking depending 
principally upon the following considerations :—(a) Gas eminently 
suitable for gas engines can be made from peat when it contains 
as much as 60 per cent. of water, and gas producers designed for this 
og are now on the market. Peat as dug contains from 85 to 
95 per cent. of water, but it soon dries to 60 per cent., except in 
rainy weather. To reduce the water to 25 per cent., as was 
previously required, is quite another matter; and in Ireland, at 
any rate, this amount of drying can only be effected by natural air 
drying during the summer months. The main expense and bug- 
vear of all previous peat fuel schemes is thus obviated. (+b) When 
the installation is on a large scale, the valuable by-products con- 
tained in the peat can be recovered, the profit on the sale of which 
will at least cover the cost of the fuel. (c) Gas engines supplied 
with suitable gas can be economically employed for driving 
dynamos for the generation of electric power on a large scale, and 
the heat economy of gas producer and engines is from two to three 
times better than that of steam engines and boilers. 

Yo fix ideas, the power station will be considered to have a 
capaci y of about 500) kilowatts, and a sufficient number of pro- 
ducers to make gas for this amount of power will be erected, 
together with the recovery plant for making sulphate of ammonia, 
&c., quite clcse to the bog. Peat, containing 60 per cent. of water, 
will be brought on to the producer platforms from the bog by 
means of either a narrow-gauge railway or an aérial tramway, as 
may be found most convenient. The producers will be worked 
continuously at full load, so as to get the full output of sulphate 
of ammonia and of the other by-products the plant is capable of 
producing, and the engines will take all the gas they want, but 
during the hours of small demand for electricity the remainder of 
the gas will be used for heating purposes, or burnt to waste ; in 
this way there will be an almost immediate return on the capital. 
A scheme for the utilisation of peat similar to the above was out- 
lined by Mr. T. Rigby, of Messrs. Crossley Brothers, Limited, in 
a paper he read before the Engineering and Scientific Association 
of Ireland on March 25th, 1906. 

A very suitable size of gas engine plants are units of 500 to 1000 
kilowatts each, and a beginning will be made with, say, two or 
three sets. Under these conditions, as will be shown later, it is 
possible to supply power at very low rates, and therefore, as shown 
by experience in other places, as, for instance, at Niagara, there 
can be no doubt that many industries which require cheap power 
will establish themselves in the immediate neighbourhood of the 
power station. 

Although there are many small installations, principally in 
Sweden, using peat and producing electricity, there is at the 
present moment no electric power undertaking of any magnitude 
in existence devised on the lines indicated above, but each and all 
of the separate links in the chain of operations are now successfully 
at work and none are missing ; it only remains to put the links 
together into a chain. As an engineer the author has no doubt as 
to the result, and for many reasons it is greatly to be hoped and 
desired that the credit of doing so might rest with Ireland. 
Several of the links had been ‘‘made in Germany,” why should 
not the chain be put together in Ireland ? 

The au hor saw at a moor near Varel, Oldenburg, a crew of 
twelve men at work digging, attending to a ‘‘ Dornberg ” press, 
spreading the sods on the ground, and driving a portable steam 
engine. The output was 30,000 sods a day, requiring 1500 tons of 
90 per cent. peat. The week previous to his visit had been rainy, 
yet there was a perceptible difference in the dryness of the sods 
from day to day, and those which were six days old contained 
about 60 per cent. water. 

At Elizabethfehn the sods are spans 3a used by a factory of 
peat charcoal situated on the spot, and for this purpose the sods 
produced are no doubt satisfactory, but for producer work it 
would appear that considerable unnecessary expense is involved 
by the use of this machine ; moreover, it cannot work in water, 
and, further, the peat as dug must contain not less than 90 per 









cent. of water, else the mud is too stiff, and there is difficulty in 
passing it through the conveyors. The result of this is that the 
ean only work from May Ist to July 1st; before May Ist there is 
too much water, and after July Ist the peat is too dry. These 
dates vary with the seasons, and apply only to the climatic con- 
ditions at Elizabethfehn. The capacity of one machine is about 
1000 tons of 90 per cent. peat per day of twelve hours. 

Taking oe consideration, it would appear that the 
grab process is the best method for the purpose of the proposed 
power scheme, as it can be worked in practically all weathers, 
except hard frost, and the peat can be dug under water. 

An interesting method of drying peat has been devised by 
Mr. A. B. Lennox, and is at work on a moor near Dumfries. The 
an as cut from the bog, is placed on wooden trays having short 
egs, so that they can be packed one on top of the other ; and thus 
the peat not only drains readily, but, as the air can get round each 
piece of peat, it dries more quickly. Six trays are placed one on 
top of the other, and, by means of a special tramway and truck, 
are easily conveyed to and placed on short wooden gantries. 

Dr. Ekenberg’s process for drying peat requires heat, and that, 
as normally arranged, he has to burn about one-third of the peat 
to effect his object, but in the proposed electric-power scheme 
there will be, as already pointed out, a considerable amount of 
gas burnt to waste during certain hours of the day, and there 
appears to be no reason why this gas should not be used to supply 
the Ekenberg process with the heat it requires, and, on the pod 
hand, the Ekenberg process could, during the winter months, 
supply the producers with the 60 per cent. peat they require. 
An important difference between the proposed scheme and the 
older schemes is the less amount by which the peat has to be 
dried ; or, in other words, peat containing a greater proportion of 
water can, and, in fact, must be used ; the difficulty and expense 
of drying is thus greatly reduced. 

The method of defining the dryness of peat as a percentage of 
the water it contains gives no idea of the quantity of water which 
has to be removed ; in fact, is quite misleading in this respect. 
The percentage of the original water in the peat which has to be 
removed in order to increase the dryness from p to 4 per cent. of 
water is given by the following expression :— 

= = 
10,000 pu0-— 

It is to be observed, however, that the percentage of original 
water removed is not proportional to the difficulty and time 
required in removing it, which increases rapidly the drier the peat 
becomes. 

As is well known, the drying of the peat is the crux of the whole 
situation, and it has special importance in Ireland, owing to the 
damp climate. The difference between Germany and Ireland in 
this connection should be noted. In Germany, in summer, the sun 
is hotter and the air much drier than in Ireland, and the peat- 
drying operations can be carried out without much difficulty. In 
the winter, however, owing to snow and frost, operations have to 
be entirely suspended. In Ireland, snow and frost will give no 
practical trouble, but difficulty will be caused by the continual 
dampness of the air practically all the year round. 

Gas producers.—There are many producers on the market for 
making gas from peat. Many of them are intended for small, or 
comparatively small, isolated plants in which it would not pay to 
recover the by-products ; these producers are designed for working 
with air-dried peat—25 to 30 per cent. of water—in the form of 
sods or briquettes. These producers are like those intended for 
bituminous coal, but vary in certain matters of detail, and princi- 
pally in the dimensions, which have to be greater in the case of 
peat to produce the same power. In Germany a large number of 
gas producers are working with lignite briquettes, and the author 
saw several of these at work. At Messrs. Pintzsch’s works near 
Berlin he saw many in various stages of construction. The largest 
size is capable of producing gas for 800 horse-power. The identical 
producer is used for peat, but then it is only suitable to give from 
600 to 700 horse-power. The producers the author saw at these 
works were a splendid engineering job ; the steel plates were 
riveted as if it were for boiler work, and, no doubt, therefore, such 
producers would be somewhat costly. 

The recovery of*the ammonia as a sulphate requires a very 
intimate contact with dilute sulphuric acid, and this obviously 
ensures a very perfect washing of the gas, and therefore the 
principal trouble with large gas engines, which is due to the 
presence of tar and dust, cannot occur. Thisisa matter of very 
great importance, ensuring the satisfactory running of the plant. 

By-products.—The by-products which can be obtained from peat 
are somewhat numerous, but at the moment, when gas is made, 
sulphate of ammonia is the only one which has been treated on 
commercial lines, and it is estimated that, when combined with an 
electrical power undertaking, the net profit on this sulphate of 
ammonia is about 4s. per ton, which, it wiil be observed, more 
than covers the cost of peat—namely, 3s. per ton. 

The profit on the other by-products cannot yet be credited, 
because up to the present these by-products hae only been 
obtained commercially when making peat charcoal—Ziegler 
process—and it is possible that, when making gas, some initial 
difficulties may be met with in obtaining them on a commercial 
scale. 

Gas engines.— In view of the difficulties which have arisen in the 
use of gas engines of large size in certain electric-power under- 
takings, doubts may be expressed as to their suitability in this 
case. When the matter is analysed, however, it will be found that 
very nearly all the troubles have occurred either with very large 
gas engines, or when using producers burning bituminous coal. 
For the 5000-kilowatt power station under consideration large gas 
engines would not be required, and units of the moderate size, of 
from 500 to 1000 killowatts, would be suitable. Horizontal 
engines with two sets of tandem cylinders, placed on each side of a 
fly-wheel dynamo, will give satisfactory results, and an even turn- 
ing moment, so that there will be no difficulty in paralleling the 
alternators. 

To determine the cost of fuel per kilowatt-hour (Board of Trade 
unit) it must first be stated that the calorific value of theoretically 
dry peat is about 8600 B. Th. U., and that the thermal efficiency 
of a producer may be safely taken at 75 per cent., and that of a 
good gas engine, reckoned on the brake horse-power, as 30 per 
cent., therefore the thermal efficiency of the complete plant is 
22:5 per cent., and hence from each 1 lb. of dry peat 1935 B.Th.U. 
will be converted into work, so that 1 brake horse-power will 
require 2545/1935, or 1.32 1b. of dry peat per hour. Assuming 
that the efficiency of the dynamo is 90 per cent., it works out that 
the consumption of dry peat eS unit is 1.951b. Taking the cost 
of peat at 3s. per ton, it will be found that the cost of fuel works 
out at 0°031d. per unit. 

This consumption of fuel is, however, at full load, but it cannot 
be expected that the engines on the average will run at full load, 
and assuming that the average engine load is 70 per cent. of the 
full load, it can be calculated that the fuel consumption will be 
increased to 2.151b. per unit, and the cost to 0.034d. per unit. 

In the case of steam, under the most favourabie conditions, and 
with the most economical boilers and engines procurable, the coal 
consumption would be approximately 3 lb. per unit, assuming as 
before that the average load on the engines is 70 per cent. of their 
full load, and taking the same price of coal as before—namcly, 
14s. and 9s. per ton, the cost of fuel per unit works out to.0.23d. 
and 0.15d. respectively. 

It will be seen from the above that peat, when used in close 
proximity to the bog, is far more economical as regards fuel cost 
than any existing steam-driven station, and shows even a con- 
siderable advantage over any possible producer gas-driven station 
using coal. 4 

Apart from the producers, the plant and the various arrange- 
ments required for generating electricity and distributing it will 
be the same as in similar undertakings using coal as a fuel, and 
hence, apart from the cost of fuel, the running expenses, deprecia- 
tion, repairs and maintenance, &c., can be taken as sybstantially 
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the same as in similar case:, and there can be little doubt, there- 
fore, as to the probable success of such an undertaking, even if the 
a ews are not recovered. 

When the by-products are recovered the weight of peat required 
per unit of electricity is increased, and a very safe figure to take, 
supposing, as before, that the average load on the engines is 70 
= cent. of their full load, is that 1 ton of peat will produce 1000 

ke-horse-power per hour. This figure has been experimentally 
proved by Messrs. Crossley Brothers, Limited, and gives a fuel 
cost of 0.05d. per unit, without crediting the profit on the by- 
products. 

A peat-driven station near Robertstown would be able to supply 
cheap power, as already pointed out, and limestone of a very 
suitable quality is obtainable locally ; moreover, specially good 
anthracite can be had from the Kilkenny mines. Incidentally there 
is the advantage of cheap water carriage for this anthracite by the 
Grand Canal, and carbide of calcium could be made and taken by 
the Grand Canal to Dublin. It is ditficult to conceive better 
conditions for the remunerative manufacture of carbide calcium. 

A long list of other possibie industries requiring cheap power 
could be prepared. In this connection it should be pointed out 
that many of these processes are of foreign origin, but, owing to 
the new patent law, they will, in the immediate future, have to be 
operated in Great Britain, and it can hardly be doubted that a 
certain proportion will avail themselves of the cheap power 
obtainable from a peat-driven electric power station working on 
the lines described above. 

Peat charcoal.—The author had the opportunity of seeing over 
the peat works at Beuerberg, near Munich, which are designed 
under Dr. Ziegler’s patents for the production of fuel in the form 
of peat coke or charcoal, also of what is called ‘‘ semi-peat coke,” 
in which the carbonisation is not complete, together with pitch, 
tar, acetic acid, methyl alcohol, sulphate of ammonia, gas oil, 
paraffin, and wagon grease. In general terms the process has 
been worked out on the principle that the heat required for the 
distillation of the peat att for evaporation, &c., shall be obtained 
from the peat itself, and that all power shall be electrical ; the 
fuel for this purpose being obtained from the rough peat unsuitable 
for distillation purposes. 

As previously mentioned, the peat is dug in the summer, and is 
air-dried, and the moisture it contains varies from 25 to 30 per 
cent. It is essential, however, for the process that the peat put 
into the coking ovens shall not contain more than 25 per cent. of 
water, otherwise the peat coke would be insufficiently dense and 
the heat requirements would be too great. To obtain this degree 
of dryness, it is sometimes necessary to artificially dry the peat as 
it comes from the stack by placing it on a wooden grid, so arranged 
that air heated to 170deg. Fah. can permeate through it. ‘The 
heat for this purpose is obtained from the last remaics of heat in 
the exhaust gases from the coking ovens, which otherwise is allowed 
to escape into the atmosphere. The possibility of thus being able 
to regulate accurately the drying of the peat is of great 
importance, as it allows the process to be completely under control, 
and without any additional expense for fuel. 

The coking ovens are of two types. In Type 1 the peat is con- 
tained in what is in effect a closed retort, and the heat obtained 
by burning the combustible gases due to the distillation of the 
peat is applied externally. In Type 2 the peat is also contained in 
a retort, but the heat is obtained by introducing the hot flue gases 
escaping from the ovens of Type 1 into the retort itself. These 
gases contain no oxygen, and, therefore, the peat cannot be burnt; 
it is merely heated to the required degree for distillation. The 
semi-peat coke is produced in Tyoe 2, but the peat can, if desired, 
be fully carbonised in ovens of this type. 

The combustible gases distilled from the ovens of Type 1 are 
hot, and this heat is utilised to evaporate the solutions of acetate 
of lime and of sulphate of ammonia, and the gases in cooling 
deposit the pitch, or asphalt, they contain. These gases are led 
into a special rectangular chamber for this purpose, and in about 
six months’ time this chamber is sufficiently full of pitch to require 
emptying. 

Recently a method of converting the tar into wagon grease has 
been perfected, and Herr Ziegler told the author that trials made 
with it proved to be superior to ordinary wagon grease, and that 
they were only waiting for some final reports to put the process 
into commercial operation. 

The peat charcoal or coke obtained is dense and hard, and is 
superior to wood charcoal in this respect. It is extensively used 
for metallurgical purposes, the small amount of sulphur being an 
important point in its favour. 

The following is an analysis of the coke and semi-coke 
obtained :— 

Coke, 
per cent. 
33 


Semi-coke, 
per cent. 
73. ix. 
| ee 
Re as . 
.. ae 
14.52 

2.50 


Carbon .. 
Nitrogen 
Sulphur : 
Hy drogen 
Oxygen .. 
Ashes os ae : ‘ 
ee So cates a . 
Calorific value in B.Th.U. per pound 12,00) 13,400 
The present plant at Beuerberg is capable of treating 35,000 tons 
of theoretically dry peat per annum, and from this amount the 
following weights of products are obtained :— 


Peat coke .. 

Paraffin .. . oh ee 
Oils (heavy and light) .. 
Sulphate of ammonia 
Methy] alcohol .. 
Acetate of lime. . 


It will be noticed that there is only a small proportion of 
sulphate of ammonia ; considerably less than the amount obtain- 
able when gas is made from peat. It will also be observed that 
the wagon grease is not referred to in this list; that is because it 
is an alternative product to paraffin and oils, and if the whole of 
these are converted into wagon grease, the output at Beuerberg 
would be about 3000 barrels per annum. 

The reading of Captain Sankey’s paper was followed by 
a paper on * Producer Gas,” by J. Emerson Dowson, 
M. Inst. C.E. The paper was historical and descriptive, 
and the most interesting general point raised in it was 
a comparison between suction and pressure producers. 
In considering the two types of plant, said Mr. Dowson, 
for engine work, the general conclusions are :—-A suction 
plant costs less and occupies Jess ground space, but the 
gas made in it is not so strong as in the older form of 
pressure plant, and in some cases this is important. The 
fuel consumption per horse-power hour and the labour 
required are the same in both types of plant, provided the 
steam required for the pressure gas is raised without an 
independent boiler. The consumption of water is the 
same in both types. Where there are several engines to 
serve, the gas piping is simplified and its cost reduced 
when the gas is taken from a small gasholder, instead of 
from several suction plants. In some cases the pressure 
type is better than the suction, in others suction is better 
than pressure. From the economical point of view, where 
producer gas is used for heating work instead of ordinary 
town gas, there is usually a saving of 50 to 60 per cent. 
With engines the consumption of anthracite is guaranteed 
not to exceed 1]b, per brake horse-power hour— under 
full or three-quarter loads—in both types of plant. Gas 
coke is also used, but its consumption is a little higher. 
For large furnace work non-caking bituminous coal is 


almost invariably used, and in some cases this kind of 
coal is also used for engine work. 

The subjects being regarded as cognate, the discus- 
sions on the first three papers were taken together; 
the third paper was on “ Suction Gas Producers,” by 
Mr. P. W. Robson. In the course of it Mr. Robson 
said :—It is safe to say that in the great majority of cases 
experience in the actual working of combinations of gas 
engines and suction producers has given the greatest 
satisfaction to the user, for they have proved to be both 
convenient and reliable as a means of deriving cheap 
power; and there are good reasons for believing that as 
the possibilities of the system become more fully under- 
stood its application will be increasingly extended. We 
have been greatly aided in the successful development of 
these producers through having a suitable fuel at hand in 
England and Scotland and in several parts of Ireland. 
Up to the present suction producers have only been made 
to work on a commercial scale with non- bituminous fuels, 
such as anthracite and coke, both of which are easily 
obtainable in the industrial centres of the kingdom. In 
England, Welsh anthracite was obtainable until two years 
ago for about 20s. per ton, at which figure there was no 
difficulty in obtaining the much-advertised “10 brake 
horse-power for one penny” in fuel cost. With the rise 
in the price of anthracite, gas plant makers adapted their 
apparatus to work with gas coke, which can be bought at 
from 10s. to 15s. per ton, and as the consumption of such 
coke in a well-designed producer need not exceed 25 per 
cent. more than anthracite for the same power, it will be 
seen that it is in any case more economical to use it. 
Mr. Robson then described the action of the suction 
producer. 

Opening the discussion on these three papers Mr. 
Crossley said he had listened to the paper by Captain 
Sankey with great interest, because his company had 
been engaged for some years in making experiments with 
regard to the utilisation of peat. Their object was to see 
whether they could not make something that would be 
of real use to the public. To ensure success, however, 
cheap fuel was required for electrical undertakings. One 
of the things they wanted to find out was whether peat 
could be utilised with 60 per cent. of moisture, and the 
experiments made by his firm showed that such peat could 
be economically used, and that good gas could be obtained 
from it. They made good gas which ran gas engines 
satisfactorily, although the producer was one intended for 
coal only, for they could not afford to stop their works in 
order to make suitable plant. Any electrical scheme 
could be given a good start by giving it fuel for nothing. 
They had in Ireland the great Bog of Allen, with the 
Grand Canal running close to it, and peat could be easily 
taken from the bog, and suitable works could be established 
on the banks of the canal, and the advantages which these 
circumstances presented would tend to success. Mr. 
Crossley referred to Sir William Siemens’ peat producer, 
erected at the Inchicore Works of the Great Southern and 
Western Railway thirty years ago, and to other attempts 
that had proved unsuccessful in the treatment of peat in 
Ireland. By the present process Irish peat contain- 
ing 1.6 to1.8 per cent. of nitrogen should yield about 
100 lb. of ammonium sulphates per ton of dry peat 
at a cost of £7 9s. per ton, and a plant for treating 
10 tons of dry peat per hour would cost £50,000. 
Sir William Siemens, referring to the Inchicore plant, 
said it used peat without drying, containing about 60 per 
cent. of moisture, but owing to the distance between the 
producer and the furnaces it had a very long cooling 
pipe, and condensed vapours and by-products almost 
drowned them at water-seal, hence it was discontinued. 
He suggested that the problem of the bituminous suction 
producer might be solved by using a very long and large 
overhead cooling pipe. 

Mr. Rigby said working at a high temperature required 
good fuel, whereas poor fuels, as a general rule, required 
to be worked at a lower temperature than rich fuels. He 
described at length the Crossley type of plant for dealing 
with peat. 

Mr. Sherlock weleomed the application of science to 
the subject of the bogs of Ireland. It would be an 
enormous advantage to that country to have it taken up. 

The next paper was on “The Study of Breakages,” 
by Walter Rosenhain. The occasional occurrence of 
failures or breakages in the working parts of machines 
are familiar enough not to demand detailed description, 
but the author suggests that all cases of fracture should 
be investigated, and not merely the more serious ones. 
He classifies the causes of fracture in three groups :— 
(1) Defects arising from the manufacture of the material 
which may result in the presence of deleterious quan- 
tities of impurities or of undesirable segregation, or of 
defects arising from ‘“ burning,” unequal heating, insufti- 
cient or prolonged annealing, and such-like; (2) defects 
arising from incorrect treatment of the material during 
the process of construction—the injurious heating again 
enters here, but also brittleness due to punching and 
shearing carelessly performed ; (3) defects arising during 
the life of the structure or machine in the cases cited in 
the paper. The defects under this category were deve- 
loped from those already obtaining in the original steel, 
or occasioned by the treatment to which it had been sub- 
jected. Incases of fracture it is well to record full infor- 
mation as to the exact circumstances of the failure, the 
service already undergone by the part in question, its 
origin, and any special circumstances concerning it. Also 
the fracture itself should be carefully preserved, as well 
as all portions of the fractured part, in order to avoid the 
covering up of the important facts by the accretion of 
dirt and rust which so frequently occurs, 

Sir Walliam White agreed that every fracture should 
be thoroughly investigated, but also remarked that the 
advancement of science was no doubt an admirable 
object, but business considerations were imperative, and 
were not always coincident with publicity in matters of 
this sort. Captain Sankey drew attention to the danger 





of overheating in forging and finishing off at too low a 
heat, 





A paper by Mr. E. Wilson, on “ The Electrical Conduc. 
tivity of certain Aluminium Alloys as affected by Exposure 
to London Atmosphere,” was taken as read. 

The peat question also received attention in Sec. 
tion B in a paper on “The Production of Ammonia 
from Atmospheric Nitrogen by means of Peat,” by Dr. 
H. C. Woltereck, who, starting from an observation that 
a mixture of nitrogen and hydrogen passed over reduced 
iron at a low heat always produced ammonia for some 
time, made further experiments on these lines, and found 
that the presence of oxygen and water was of importance. 
This led to the gradual reduction of the quantity of 
hydrogen, and finally to its complete oniission ; but the 
periodical necessity of — the iron used for the 
purposes of moist oxidation led him to employ sonx 
carbonaceous material (coke, coal, charcoal, Xc.), for this 
purpose. Finally, peat was found to give the most 
satisfactory and rapid results, and even when it contained 
up to 80 per cent. of water it could be utilised advan- 
tageously. He found that sugar carbon absolutely free from 
nitrogen when treated by the process produced an average 
of 1 per cent. ammonia on the carbon consumed. A large 
plant erected at Carnlough, Co. Antrim, will work the 
process on a commercial scale. There was an animated 
discussion on the paper, the chemists asserting that i/ 
future experiments substantiated the results already 
obtained this would be one of the most important dis 
coveries of the century; but they were of opinion that 
the nitrogen might, anyway in the case of peat, be 
accounted for without calling in atmospheric nitrogen. 
They recommended searching analytical investigation of 
all materials. Others admitted the process was good, 
but had found on trial that they did not get the large 
yields that Dr. Woltereck obtained. They were also not 
so sanguine about the financial side, as the doctor had 
pointed out that the margin for profit was very small. 
Captain Sankey exhibited a number of interesting = 
mens of products obtained from peat. A particularl) 
interesting substance was hydrocellulose; this, he said, 
was the substance that held most of the water that is not 
driven off from peat by air-drying; hence, when this is 
removed, which is done in the process he mentioned, the 
peat becomes practically dry. 

On Tuesday the first paper,which was illustrated by 
experiments with models, was on “ The Laws of Flight,” 
by F. W. Lanchester, which we deal with elsewhere. 

In the discussion which followed, Sir W. H. White 
heartily congratulated the author on his interesting and 
important paper and upon the success with which the 
various models flew. He thought that there was a 
considerable similarity between the principles upon 
which both aéroplanes and submarines were designed, 
and he pointed out that it was only by the great advance 
in mechanical engineering that such machines were 
possible. The aéroplane was a machine which depended 
entirely upon the improvements which had of late years 
been made in the construction of the internal combustion 
engine. 

Sir David Gill considered it a matter for great satisfac- 
tion that the mathematical analysis of the conditions of 
flight had been so successfully applied by the author. He 
wondered whether. in the future it might not be found 
useful to employ a gyroscope operating a relay to 
control the aéroplane in such a way as to assist the 
realisation of the conditions of stability. 

Professor Fitzgerald mentioned that in hi3 view a 
possible method of operating aéroplanes might be in 
the manner of flight of small birds—that is to say, the 
introduction of an engine which would give a fluctuating 
thrust instead of a steady one. 

Mr. Dines was full of admiration for the successful 
way in which the author had applied his theoretical 
knowledge. He thought, however, that the existence of 
gusts must make the flight of an aéroplane an uncertain 
factor. 

Dr. Glazebrook fully concurred in what Mr. Dines had 
said as to the praiseworthy way in which the author had 
applied his knowledge. ; 

Mr. H. E. Wimperis elicited from the author additional 
details as to the way in which certain tests had been 
carried out. He drew attention to the fact that although 
it was knowa that birds possessed the faculty of soaring 
in virtue of the gusty nature of even the steadiest wind, 
it was open t> question whether the aéroplane could hope 
to have anything like the same facility in soaring, seeing 
that its relatively great dimensions would prevent it taking 
advantage of small irregularities in the wind velocity. 
He asked the author to say whether it was to be expected 
that with larger aéroplanes than those now in use the 
problem of engine design would become simpler, so that 
engines might not have to do without radiators and other 
details. 

After some remarks by Mr. Hawksley, the author 
replied to the discussion. He said that high speed was 
the secret of stability, and that an aéroplane would be able 
to fly even'in stormy and gusty weather, provided that 
the velocity was made suftliciently great. This, however, 
brought in the difficulty that engines powerful enough 
were very diflicult to build, and he therefore did not think 
that mere increase in dimensions of the aéroplane was 
going to make it easier to design a suitable engine. He 
thought, however, that it was quite likely that the assist- 
ance of the gyroscope would be sought so as to reduce the 
velocity at which stability could be obtained. 

The next paper was on the “Cause and Prevention of 
wear in Motor-driven Vehicles,” by F. H. Royce, who 
said: 

Those who live in or visit London must have remarked the 
excessive noise of some motor vehicles now running on the streets 
of the metropolis. This noise, it is evident, is largely caused by 
wear which should be as unnecessary as it is disastrous to the 
owner and to the motor movement. The personal experience of 
the author had been rather of the private passenger motor car 
than of public and commercial vehicles, and his paper dealt with 
the causes of, and remedies for, wear in the ln» ury motor carriage. 

The subject was treated under three headings :—(1) Design ; 
(2) material and workmanship ; (3) lubrication and attention. To 
obtain the best results the conditions must be favourable under all 
three headings, 
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(1) De sign. —An examination cf cars at any exhibition discloses 
he fact that only acertain small proportion of chassis are designed 
- men who are good engineers and who have taken great pains 
by d care to make their designs as nearly mechanically perfect as 
ry conditions will allow, whilst other chassis show that the 





Setgner is either extremely careless concerning, or has little 
knowledge or perce tion of, the of hanics. These 


jatter chassis may, after a certain number of poor pieces have been 
eliminated, be more or less workable, and may, if well manufac- 
tured, satisfy the average purchaser’s examination ; but, owing to 
wor mechanical features, they are bound to wear badly, and to 


Be costly in maintenance. For instance, in the case of bearing, 


the load should always (1) fall in the centre of the length or bear- 
ing ; (2) or, in the case of two rows of ball bearings, between the 


two beurings; (3) not beyond and quite outside the bearing. 
Absence of regard for the mechanical canon that pressure should 
either be centralised on or equally distributed along the whole 
Jength of a bearing is undoubtedly the cause of wear in many 
motor cars. Then road and other stresses cause twistings and 
deflections which may throw out of alignment various parts, 
causing derangements, and rapid wear, if nothing worse, may 
result. At various points throughout the chassis similar depar- 
tures from true alignment caused by various stresses must be 
anticipated, and should be provided for as far as possible. 
Again, there are erank shafts which have evidently insufficient 
support, such as double cranks with no bearing between them. 
In these cases, again, we have the distressing knowledge of crank 
pins bent out of true alignment. Excess of pressure on local 
spots, and the crushing out of lubricants at such spots, 
must, we know, be attendant under these conditions, and more or 
Jess rapid wear must result. When one has to file a large surface 
one tilts the file so as to attack a small area at a time. That is 
what is happening in the case of the unhappy bearings referred 


to, and it was to avoid such a state of affairs that the swivel bear- 
ing was introduced in ordinary shafting work with such marked 
improvement. 


Another instance of improper deflection is found in cars in which 
the torque rod, used to control the back axle, is so fixed that no 
provision is made to allow of the movement which must take place 
when one hack wheel rises higher than the other, owing to its sur- 

mounting an obstruction on the road, or owing to an uneven road 
surface. In such a case, some slack must e ist in the joints or the 
part must bend. This is a not infrequent esample of the dis- 
regard for correct mechanical principles. Another point that 
may be mentioned in connection with design is the importance of 
arranging that parts which are subject to much friction, such as 
gears, road-wheel bearings, and universal joints, should not only 
be fitted with oil-retaining devices, but also thoroughly protected 
against mud and water. One sees universal joints on quite a 
number of expensite chassis which are not provided with any case 
at all, or perhaps provided with caces which cannot retain oil 
against the high centrifugal force engendered. It is hard to 
imagine the lubrication staying on a joint revolving at from 300 
to 1500 re olutions per minute if it has the slightest chance to 
escape. In the absence of an effective oil-retaining case, these 
revol:ing joints may be trusted to get rid of any oil or grease 
which may be adhering to them, just as effectively as the hydro- 
extractor may be trusted to throw out the liquid. The same 
force will act equally well in either case. Oil-retaining, however, 
need not necessarily be water-excluding. Especially does this 
remark apply to -wheel hubs, which often allow water to be 
admitted, This is disastrous where ball bearings are employed. 

(2) Materials,—The choice of materials used in the construction 
of a motor vehicle are chiefly important for two reasons :—(1) To 
avoid breakage, (2) to resist wear. ‘Time will only allow the writer 
to give a few notes on the latter. If the film of lubrication could 
be perfectly maintained, the material used for the wearing surface 
would be quite unimportant. Aluminium, one of the worst wear- 
ing metals, might even be employed ; but one cannot rely on the 
lubricating film always keeping the surfaces out of contact. In 
the case of the crank shaft, the porition of affairs is aggravated by 
the fact that the steel, in order to be really tough and reliable, is 
said to be in a state of pearlite, which, it is stated, under condi- 
tions of imperfect lubrication and in contact with hard bronze 
bearings, is very likely to seize. Hence the success of such alloys 
as will run with such a steel shaft for a time fairly well without 
lubrication. Probably the most remarkable of these in that 
respect is lead and alloys containing large proportions of lead, but 
the writer has always thought these too plastic to stand the severe 
mechanical stresses they are subject to in motor car work. 
Genuine Babbitt metal of tin, antimony, and copper seems excel- 
lent for crank shaft work if properly applied. in almost every 
other part of a car the wear is taken on ball bearings, or 
the parts are capable of being case-hardened. Excellent results 
can be obtained with a properly case-hardened shaft or 
other surface running with bronze bush or bearing. This 
combination is not nearly so exacting with regard to perfect lubri- 
cation as when one of the surfaces is of unhardened steel. Care 
should be taken to secure that the case-hardeniag is of sufficient 
depth and is free from soft places, the shaft being ground down a 
few thousandths of an inch to exact size on a precision grinding 
machine, and well polished. 
should in nearly all cases be thoroughly case-hardened, the selec- 
tion of material is more important under the heading of breakage, 
because any mild steel will case-harden almost glass hard, but 
unless carefully selected and heat-treated, may be as brittle and 
weak as a zine casting. Ball bearings carefully arranged and well 
made are wonderful things, carrying enormous weights and bear- 
ing considerable ill-treatment, but the materials for these deserve 
careful selecting. It seems better that both balls and races should 
be made of a good high carbon steel (although even this is improved 
with a small percentage of chromium), but good results have been 
obtained with exceedingly ‘deeply case-hardened mild steel. 
Really, this amounts to much the same thing as using high carbon 
steel, as the hard casing, to be satisfactory, should go nearly 
through, It is worth while to repeat here that these ball bearings 
should, in all cases, be in oil-retaining boxes, and be thoroughly 
protected from water, their most deadly enemy. 

(3) Lubrication and running care.—1c has been found better to 
adopt the forced system of engine lubrication which is used in 
high-speed steam engine practice, to ensure more perfect lubrica- 
tion and that the oiling shall be constant and out of the control of 
the driver. The lubrication of parts of the car other than the 
engine is, as a rule, dreadfully neglected. Really, drivers should 
make it a rule to get into a suit of overalls, lubricate every part, 
and end up by cleaning off surplus oil, thus satisfying their cleanly 
instincts, When lubricating, do not use thin oil; do not use stiff 
grease ; use oil of ample viscosity—body—and of good lubricating 
properties ; and lastly, use the very thickest oil, that will always 
be liquid, for all parts except the engine. Lubrication, to be 
thoroughly effective, must be susceptible to capillary attraction 
and gravitation, Much could be said on this subject, but I abstain 
for fear it should not be interesting to many, although too much 
emphasis cannot be placed upon the importance of this matter. 
Reverting for one moment to a question of design, it should be 
added that there are points where the film of lubricant cannot be 
continuously maintained. In these positions, the ball bearing and the 
case-hardened surface come as a valuable aid to the designer. In 
summing up, it seems to be of the utmost importance that the 
designer should provide—first, satisfactory and, as far as possible, 
automatic means of lubrication ; secondly, ample or thoroughly 
case-hardened surfaces; thirdly, protection against mud and 
Water, 


The author cited examples of bad design. 

In the discussion which followed Mr. Royce’s paper, Mr. 
W. W. Beaumont remarked on the very slight wear which 
had been found to occur on the better type of modern 


Referring to gear wheels, which | 


would not think that the car had been used for more than 
a few minutes. 

Professor Coker thought that in the design of water 
jackets it was desirable to have some knowledge of the 
probable wall temperatures. He did not know whether 
any tests had been carried out on petrol engines to deter- 
mine this point, but from some tests upon gas engines 
which he had himself carried out, he found to his surprise 
that the wall temperature never exceeded 250 deg. Cent., 
even when the circulating water was boiling. 

Sir Howard Grubb brought the day’s proceedings to a 
close with a paper on “Clock-driving Mechanism for 
Equatorial Telescopes.” 

Section G was one of the few that met on Wednesday, 
when the programme included papers by Maurice F. 
Fitzgerald and J. Brown, F.R.S., on ‘“ Experiments 
on Rotating Discs”; W. E. Lilly, on “Strength of Solid 
Round-ended Columns”; F. Douglas Fox, M. Inst. C.E., 
on “ Railless Traction.” All gave rise to discussions, and 
will be noticed in a succeeding issue. 








THE DESIGN OF TWIST DRILLS. 
By A. 'T. Weston, M. Sc., A.M. Inst. C.E. 


Twist drills are placed on the market by many well 
known firms of tool-makers, but stress of competition 
often makes it desirable that engineering factories should 
be equipped with their own tool-room, in order to under- 
take the supply of the necessary tools required in the shops. 
In the case of twist drills the results attained are more or 
less satisfactory, according to the degree of understand- 
ing and application of the correct agp me involved. 
This article has been written with the object of clearly 
enunciating these principles, and investigating the extent 
to which they can be put into practice. 

One of the special features of a twist drill is the 
spiral formation of the channels or flutes, which are 
generally two in number. These flutes are symmetrically 
disposed relatively to each other, and terminate at the 
point of the drill in the two cutting-edges or lips, such as 
BC—Figs. 1 and 3. It is important to note that the 
cutting or drilling action is entirely performed by the two 
lips, with the consequence that the properties of the 
drill, for producing economical and accurate results, are 
entirely dependent upon their being of correct form. The 
primary function of the fiutes is the provision of channels, 
along which the cuttings at the point find their way to 
the outside of the hole, thus relieving the cutting-edges, 
and allowing the drill to penetrate into solid metal 
throughout the whole of its length. But in addition each 
flute must be of such a configuration that its intersection 
with the conical form, to which the end of the drill is 
ground, is a straight lip, such as B C—Fig. 3. 

The importance of having straight lips is not always 
sufficiently emphasised in practice. The special proper- 
ties possessed by this form of lip are :— 

1. For any prescribed angle of cone, in which form the 
end of the drill is ground, the straight lip is the shortest 
cutting edge which can be formed. A drill with straight 














Fig 1 


lips will, therefore, require the minimum end pressure to 
feed it at a uniform rate per revolution into solid metal. 
Any other form of lip will be curved in shape. and the 
end pressure on such a drill will be increased prepor- 
tionately to the longer cutting edge, which is forced to 
dig into the metal. 

2. Since any difference in the total cutting pressure on 
the two lips gives rise to a resultant force tending to divert 
the drill from the straight, and consequently producing 
an irregular hole, it is important to ensure as far as 
possible a uniform and equal distribution of pressure along 
each lip. This condition can best be fulfilled, and the 
same uniformity during use retained, by the straight 
form of lip. 

From the foregoing it appears that the precise form of 
the conical point of the drill is a matter of importance. 
Many engineers are under the impression that the magni- 
tude of the angle of the point is dependent upon the 
particular material on which the drill is to operate. This, 
however, is not the case, the conditions which govern 
this angle being as follows :— 

1. It is desirable that the lips should be as short as 
possible in order that the end pressure under any parti- 
cular set of conditions may be a minimum, with the 
least absorption of power in drilling. 

2. For practical reasons the lips must converge in the 
shape of a point, in order that the end pressure may be 
concentrated at the commencement of the drilling of a 
hole. 

An effective compromise between these two oppcsing 
conditions is obtained when the angle @—see Fig. 1—is 
about 80 deg. 

So far we have analysed the conditions which limit the 
configuration of that part of the flute which at the point 
forms a lip, i.e.,0 S’ B’—Fig. 2. The contiguration of the 
remaining part of the flute O D’/—Fig. 2 —does not require 
to fulfil any prescribed mathematical principle except in 
so far that it is of width requisite for sufficient area of 
flute to fulfil the condition previously stated. It is gene- 
rally found in practice that suflicient area of flute is 





wotor car ¢ven after prolonged trials, Sometimes one 





obtained when the area of each flute is equal to about 





25 per cent. of the normal cross sectional area of the 
drill. 

Forms and proportions of cutters.—Flutes of twist 
drills are milled out of the solid cylinder by mill- 
ing cutters of the proper section. The operation can 
be carried out on one flute at a time with an ordi. 
nary universal milling machine, though special machines 
‘are now on the market in which the two flutes are 
formed simultaneously with two similar cutters. This 
article, however, is only concerned with the cutters, and 
not with the machines in which they are used. The 
method of milling is illustrated in Fig. 3, which shows the 
relative position of cutter and drill, the axis of the cutter 
being in a plane normal to the spiral flute. The drill is 
fed past the revolving cutter with the proper relative 
motions of translation and rotation corresponding to the 
angle of the spiral flute. It follows that the cutter must 
be of the same form as the normal section of the flute, 
z.e., such a section as contained by the plane represented 
by X’O X in Fig. 1. 

A convenient standard normal section, of the same 
relative shape for all sizes of drills, is obtained when the 
distance of the section from the point is equal to the 
diameter of the drill. i.e,/=2R. Fig. 2 shows such a 
section in the case of a 2in. drill. The form of the curve 
O S’B’ is expressed mathematically with respect to the 
two co-ordinate axes in terms of the radii r and the dis- 







SECTION oF 
, MILLING CUTTER, 
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Fig. 2 


tance /—see equations (12) and (13). In any specific case 
these reduce to much simpler relations. The general 
proportions of the tooth of the cutter to which they lead 
are shown in Fig. 2. The form of the curve OD’ is 
usually made an arc of a circle, but the author has found 
that under certain circumstances economy in cutters can 
be effected by making it of the same form as the proper 
curve for a larger size drill. Special cases of this kind, 
however, hardly come within the scope of this article. 

Fig. 2 shows the section of a 2in. drill by a plane normal 
to the flute, and the curve O S’ B’ has been drawn thrcugh 
points obtained from the equations for their respective 
co-ordinates. 

Mathematical determination of the form of milling 
cutters for twist drills—Fig. 1 represents the end of a 
twist drill with one of the lips B C lying in a plane at right 
angles to the plane of the paper. The line X’O X is the 
trace of a plane normal to the spiral flute, the section of 
which, with this plane, it is desired to express mathe- 
matically in terms of the distance /, radius R, and other 
fixed quantities. 


Let ¢ = angle of the spiral. 
@ = base angle of the conical point. 
2R = diameter of the drill. 


a = angle through which the spiral turns 
per unit length of travel along the 


axis. 

Now it is obvious that the surface of the flute, which 
will produce a straight line or lip B C at the point, will be 
the surface generated by a similar imaginary straight 
line BC advancing at a uniform rate along the axis and 
rotating round the axis through an angle « per unit length 
of travel, the point C always remaining on the axis, and 





Fig. 3 


C B maintaining a constant inclination to the axis. 
Under these conditions the end B will trace a spiral on 
the circumference of the drill represented as a helix 
B B’ B", and any point S in the line BC will trace out a 
similar helix 8 8’ 8”. 

The problem resolves itself into one of finding expres- 
sions for the co-ordinates of points such as S’ or B’, in 
which the respective helices SS’ 8” or B B’ B” cross the 
plane represented by X' OX. 

Let d = horizontal distance through which the 

point S has travelled before it 
crosses the plane X’ O X, 
then 4mBar C6 c siwswcoire. « & 
and the angle through which S has rotated about the 
axis before crossing the plane X’ OX at S’ 
2) 


(2 





EO a's we. Wy ce 
If r = radius of the circle in which S rotates about the 
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axis = ST, then it follows that s 8S’ 


=rsinda. . (3) 
But sS'=Oscoto. (4) 
and sc=SC=ortane... (5) 


putting Os = (/ — d — r tan 6) and equating (3) and (4) 
gives 
(i — d — r tan 8) cote =rsinda. 
from which to find d in terms of / and r. 
As the equation stands it does not admit of a simple 
solution. 
In practice it is common and convenient to make the 
11 


(6) 


angle = tan —= 26° 34’, which corresponds to a 
spiral which makes one convolution in a length of drill 
equal to twice its circumference. 
This angle of spiral gives a cutting angle of about 
60 deg., which is approximately the cutting angle which 
requires the least cutting stress.* 
Hence a = rotation per unit length 
) ae 
~ 2(2”R) 
and the correct form of equation (6) using the sine series 
is as follows :— 


Ie 
o- (circular measure), 


(1 — d — r tan 6) cot ¢ =r sin da=rsin 5% 
=r! f —1(4)' a | ) 
=~ T\OR sizu +i gn) th 
rd | 1 d \? 1 d ¥ ) * 
sr UW alem) tim(ew - -}- 


As it has already been stated, a standard section is 
obtained when / = 2 R, and therefore for the purposes of 
simplifying equation (7), d can be taken equalto2 R. The 
ultimate result shows that the error involved is inap- 
preciable. 

Hence putting d = 2 R in the series in (7) it becomes— 
1-42—senheten £5 i714 2. .| 
( ( r tan 8) cot rR i 6+ ia 

(8) 


rd 
rR * 0.84 
(1 — r tan 4) 
MEF 2. ww os 
2 R cot 
Having now obtained d in terms of the known factors 
1, tan @, and the independent variable r, the expressions 
for the co-ordinates of any point of the section in the 
normal plane are obtained as follows :— 


x = OS' = 8S’ sec > = r sin (d a) sec o 


or d= 


(9) 


(l — r tan @) % 
0.84 r (10) 


=rsec osin 4 a 
| 2 R cot 9! 
y = r cos (da) 


(1 — r tan @) a| 
= Fr COs - 0.847 ~ (11) 
eS el 
I 5 2Reot¢ | 
Now, in common practice @ = 30°, tan @ = tan 30° 


= '58, cot ¢ = 2, sec = 1°12, and making these substi- 
tutions in (10) and (11), the expressions for the co-ordinates 
reduce to the following :— 

(4 R (1 — 58 r) = 


> = 1.12 r si ease 2 
x BS ee eae ; (12) 
S (4R(l— 58r) _) 4 
y =r cos ey ee ae a (13) 
For the special case when r = R, these equations 
become— 
z= 60R (14) 


4= 


| Serene 
Reasoning on similar lines, it can be shown that the 
co-ordinates of D’, Fig. 2, such that the arc D’ B’ subtends 
an angle of 90° at the centre of the drill, thus ensuring 
the necessary area of flute, can also be expressed in terms 
of the radius R. 
Viz.: x .70 R 
y 
Combining (14) and (1 


also of the flute 


(16) 
Pee a ig ep oD 
6) the width of the cutter, and 


w=130R..... (18) 
Taking as a specific case a 2in. drill, then R = 1 
and — 28.6 
2 7 (1) 

and the equations for the co-ordinates are’ 

x=112rsin /8—237) y o86'. (19) 
(4+ 84r ] 
((8 — 2.8 r) 22 Bo | 

= Se ( 28.6° 20 
y eeu t on ake (20) 


The values of the co-ordinates obtained from these 
equations, for definite values of r, for the particular case 
1 = 2, are given in the following table :— 


r y 


(inches). (inches). (inches), 
0.2 ... 0.18 . 0.13 
0.4. 0.32 0.28 
0.6. 0.44 0.50 
0.8 . 0.54 0.60 
1.0 0.60 0.84 


If in the equations (12) and (18) r is kept constant and 
equal to R, and 7 made the independent variable, they 
become the equations of the ellipse in which the normal 
plane X’ OX cuts the cylindrical configuration of the 
drill over a fairly wide range. This fact establishes their 
accuracy. 

Strength of drills—The proportioning of drills, in 
order to ensure adequate strength to resist the torsional 
and bending stresses to which they are subject, is an 
important factor in their manufacture. It is theoretically 
desirable, but practically impossible, that the lips should 
be radial, and meet at the centre of the drill. Such an 
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arrangement would drill a perfect hole, but would leave 
no central core of metal to hold the parts of the drill 
together. In order, therefore, to retain a central core, in 
cutting the drill the milling cutter is fixed relatively to 
the drill, a little to the side of the position it would 
occupy in order to form the truly radial lip. The amount 
of the deviation varies with the different sizes of drills. 
The peculiar form of cross section of a drill—Fig. 2— 
makes it very difficult to analyse mathematically its 
strength to resist torsion and bending. But it is apparent 
that itis weakest in its resistance to torsional stresses, and 
therefore the proper thickness of core is obtained from 
these considerations. Referring to Fig. 2, the torsional 
resistance of the section of the drill is greater, though not 
much greater, than the resistance of the rectangular 
section EF GH. The drill will, therefore, be of ample 
strength if the rectangle E FG H is of such a thickness 
that the maximum shearing stress set up under the 
maximum twisting moment to which the drill is subject 
is a normal working stress for the material, say, 15,000 lb. 
per square inch, and it will occur at-B, the middle point 
of the longest side. 
Let T = maximum twisting moment on the drill, 
jf = maximum allowable stress 
15,000 lb. per square inch, 
diameter of the drill in inches, 
thickness of the core in inches ; 
- T be f Ds # 
“ "3 (Dt + f° 
Accepting a specified feed and speed in cutting steel as 
a criterion to which every drill must be subject, the 
maximum twisting moment T will vary as the square of 
the diameter, as it is the product of the maximum 
pressure on the lips, and the radius of the mean point of 
action, each of which is proportional to the diameter. 
According to my experience, 

T = 200 D? : (22) 
is a formula which approximately expresses practical 
conditions. 

Combining (19) and (20), the proportion of ¢ to D is 
expressed thus 


Hou te i dl 


D 
t 


then (21) 





(23) 


which also corresponds with the empirical rules adopted 
in practice. 








NASMYTH'’S CENTENARY. 
No. IL 


WueEn James Nasmyth was approached nearly forty 
years ago by Samuel Smiles for particulars of his career 
and inventions with a view to their publication in book 
form, the great man, with characteristic modesty, replied 
that his life presented “ no striking or remarkable inci- 
dents” and would prove but ‘a tame narrative.” He 
hoped, however, to leave a few marks of his existence 
behind him in the shape of useful contrivances. 
Fortunately, he was ultimately prevailed upon to 
note down the reminiscences of his life, with an account 
of his inventions, which were afterwards published in the 
form of an autobiography edited by Samnel Smiles.! 
August 19th, 1808, being the date of Nasmyth’s birth, a 
fitting opportunity now presents itself brietly to review 
his engineering work, and the occasion may be fixed upon 
to show how his early work has been followed up and 
developed at the Bridgewater Foundry, Patricroft. 

The following is a brief record of Nasmyth’s career 
supplied by himself and quoted from the work above 
referred to :— 


Age. Year. 
—- 1808 Born 19th August 
9 1817 Went to the High School, Edinburgh 

13 1821 Attended the School of Arts 

21 1829 Went to London to Mandslay’s 

23 1831 Returned to Edinburgh to make my engi- 
neer’s tools 

26 1834 Went to Manchester to begin business 

28 1836 Removed to Patricroftand tuilt the Bridge- 
water Foundry 

31... 1839 Invented the steam hammer 

b2 ... 1840 Marriage 

34 1842 First visit to France and Italy 

35 1843 Visit to St. Petersburg, Stockholm, 
Dannemora 

37 1845 Application of the steam hammer to pile 
driving 

48 1856 Retired from business to enjoy the rest of 


my life in the active pursuit of my most 

favourite occupations 
From a chronological list of Nasmyth’s inventions we 
find that his first was brought out in 1825, and is 
described as “A Mode of Applying Steam Power for the 
Traction of Canal Barges without Injury to the Canal 
Banks.” The scheme consisted in laying a chain along 
the bottom of the canal, and of passing it between three 
grooved and notched pulleys or rollers made to revolve 
with suitable velocity by means of a steam engine placed 
in a tug-boat, to the stern of which a train of barges was 
attached. The system was adopted in 1845 for operating 
ferry boats across the Hamoaze at Devonport. 
In 1826 is recorded “ An Instrument for Measuring the 
Total and Comparative Expansion of all Solid Bodies.” 
This contrivance consisted of an arrangement by means 
of which the bar was itself converted into a therniometer. 
Absolutely equal bulks of each solid were placed separately 
inside a metal vessel and surrounded by an equal quantity 
of water at one and the same normal temperature. A cover 
fitted with a length of graduated glass tubing was then 
screwed down, and the water of the index tube was 
adjusted to the zero point of the scale attached to it. 
The apparatus was then heated up to, say, 200 deg. by 
immersion in water at that temperature, when the 
expansion of the enclosed bar of metal caused the water 
to rise above the zero, and was accordingly indicated on 
the scale attached to the tube. 


* See “ Applied Mechanics.” Perry, page 358 








Fe + Experiments with a Lathe Tool Dynamometer,” by Dr. J. T. 
sicolson. 


** Proceedings” Institute Mechanica] Engineers, 1904, 


In 1827 “A Method of Increasing the Effectiveness 
of Steam by Superheating it on its Passage from the 
Boiler to the Engine” is recorded. This is claimed tg 
have been the first introduction of superheated steam 
The superheating was effected by placing a considerable 
portion of the length of the steam pipe from the boiler 
to the engine within the side flue of the boiler, so that 
any water carried along with the steam was evaporated 
before entering the engine. 

In 1828 the lathe received Nasmyth’s attention, and 
a method of “chucking” delicate metal work was devised, 
The method consisted of tinning three or more portions of 
the work and laying it down on a tinned face-plate or 
chuck which had been heated so as just to cause the 
solder to flow. When the solder had cooled and set, the 
chuck with the job was put in the lathe. When finished 
the chuck was laid on a piece of red hot iron to melt the 
solder and the work was lifted off. Another invention 
brought out in 1828 was “ A Method of Casting Specula for 
Reflecting Telescopes, so as to ensure perfect freedom from 
defects, at the same time enhancing the brilliancy of the 
alloy.” Nasmyth first compounded the requisite alloy for 
casting a speculum 8in. diameter. The alloy consisted 
of thirty-two parts of copper, fifteen parts of grain tin, 
and one part arsenic—ingredients which yielded when 
melted together an alloy of high brilliancy. So brittle 
was the resulting casting when taken out of the sand 
mould, however, that it frequently broke to pieces, 
The thought occurred to Nasmyth to substitute 
an open metal mould for the closed sand mould, 
It consisted of a base-plate of cast iron on the 
surface of which was placed a ring of iron turned 
to fully the diameter of the speculum to allow for con- 
traction when cooling. So far the apparatus was a suc. 
cess, but a further difficulty presented itself. It was 
found that defects on the surface of the speculum were 
liable to be produced by the first splash of the metal as 
it was poured into the mould. The globules became 




















JAMES NASMYTH 


oxidised before incorporation with the main body of the 
metal occurred, and dingy spots resulted. This was 
overcome by the provision of a pouring pocket, which 
communicated by means of an opening with the ring, 
and, by a self-acting arrangement by which the mould 
plate was slightly tilted up, the influx of the molten 
alloy advanced in an unbroken flow. As-soon as the 
entire surface of the mould plate was covered by the 
alloy its weight overcame that of the counterpoise and 
allowed the entire apparatus to resume its exact level. 

In 1829 a patent was taken out by Nasmyth for “A 
Mode of Transmitting Rotary Motion by Means of a 
Flexible Shaft formed of a Coiled Spiral Wire or Rod of 
Steel.” This appears to have been an anticipation of « 
well known modern system of transmitting motion. 

In 1829 a patent was taken out for “‘ A Mode of Cutting 
Square or Hexagonal Collared Nuts on Bolt Heads by 
Means of a Revolving File or Cutter.” This was dove 
by means of a milling or fly cutter secured in the centres 
of a lathe, the part to be operated on being secured on a 
dividing plate on the slide rest. 

In 1836 “A Machine for Cutting the Key Grooves in 
Metal Wheels and Belt Pulleys of any Diameter” was a 
mechanical device which emanated from Nasmyth’s 
brain. The machine consisted of a vertical slide bar, to 
the lower end of which was attached the mortising tool. 
The requisite up-and-down motion was imparted to the 
tool by means of a crank and gearing, as is common in 
slotting machines. The wheel to be operated upon was 
fixed to a slide table, and gradually advanced up to the 
tool. An improvement on this machine was soon made, 
which allowed wheels of any size to be worked upon. In 
this case the wheel was placed on a table through which 
the tool penetrated from underneath, being operated as 
before. 

Another appliance invented in 1836 was “for Finding 
and Marking the Centres of Cylindrical Rods or Bolts about 
to be Turned on the Lathe.” The appliance consisted of a 
table on which two V-shaped supports were secured. The 





+ “‘ James Nasmyth, Engineer. An Autobiography.” Edited by Samuel 
Smiles. London: John Murray. 





rod was placed in these supports, and while being turned 
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round by the hand was pressed against a steel pointed 
marker which scratched a small circle in the end of the 
rod. This small circle had its centre easily marked by 
the indent of a punch, and the work was ready for the 

he. 
re was Nasmyth’s most prolific year. He invented 
besides the above,“an Improved Formof Packingless Steam 
Engine Piston,” and “ a Machine for Planing the Smaller or 
Detail Parts of Machinery, whether Flat or Cylindrical.” 
The contrivance became known as “ Nasmyth’s steam 
arin,” and was @ simple and compact form of planing 
machine with automatic feed motions. 

“ 4 Method of Reversing the Action of Slide Lathes” 
followed in 1837, and consisted as it still does of a pair of 
meshing spur gears carried on a hand lever fulcrumed on 
the back of the fixed headstock. By raising or lowering 
the lever one or other of these gear wheels could be 





Nasmyth’s scheme-book when on a visit to the Bridge- 
water Foundry at Patricroft. Though flattered by the 
imitation of his ideas, Nasmyth saw that he was likely 
to lose the fruits of his invention unless he secured the 
patent rights. This was at that time a matter of con- 
siderable expense, but the financial difficulty was overcome. 

As first built the hammer was, however, not an 
unqualified success, the chief trouble being with the 
valve. An ordinary flat valve was used, actuated by a 
lever. In large machines, owing to the pressure of steam 
on the back of the valve, the difficulty of moving it was 
serious, and it was found necessary to provide means of 
actuating the valves automatically. Nasmyth tried 


various gears, but with only partial success, until a gear 
invented by Robert Wilson, the works manager at the 
Bridgewater Foundry, was fitted. This gear of Wilson’s, 
shown in the illustration—Fig. 3—entirely remedied the 











| The year 1843 saw the invention of the steam pile 
| driver. The contractors for the Keyham Docks, Messrs. 
| Baker and Sons, who had witnessed the operation of the 
steam hammer at Devonport, suggested to Nasmyth that 
his steam hammer invention might be applied to this 
| class of work. In July, 1845, two locomotive steam pile 
| drivers, with four-ton hammer blocks, were set to work, 
| the same boiler which supplied steam to the hammer also 
supplying the motive fiuid to a steam engine which 
propelled the machine along the platform erected for it. 
The principle of the action of the pile driver differed 
from that of the hammer, inasmuch as the steam 
served the double purpose of raising and forcing down the 
| hammer piston. Nasmyth relates with natural pride how 
| his first machine was tested along with a hand operated 
| pile driver, with the result that in the incredibly short 
| space of time of 44 minutes the 70ft. pile was driven 














Fig. 1-THE OLD METHOD 


brought into mesh with the spur wheel on the lathe spindle, 
while the other engaged with the slide screw wheel D. 

In 1838 “A Self-adjusting Bearing for the Shafting of 
Machinery " was devised. This consisted in giving to the 
exterior of the bearing a spherical form, in order to allow 
it to accommodate itself to changes with regard to the 
mutual parallelism of the shaft and bearing. Another 
invention, and one of immense importance to foundry- 
men, was brought out in 1838. This was the safety 
foundry ladle, the idea of which was generously given to 
the public without being in any way protected by Letters 
Patent. We are enabled in this connection to reproduce 
two colour drawings—Figs. 1 and 2—executed by Nasmyth 
himself, and which are now in the possession of Nasmyth, 
Wilson and Co., Limited. The drawings show that 
James inherited to some extent the talent for atistic 
pursuits which was so pronounced in his father, Alexander 
Nasmyth, who achieved fame for his portrait and land- 
scape paintings. They require no description at our 
hands beyond mention of the two chief features of 
improvement, one of which was the introduction of the 
worm and worm wheel by which the ladle was tilted, and 
the hanging “ skinner ” by which the scoriw that float on 
the surface of the metal was mechanically held back. The 
dangers and troubles attending the old system of pouring 
are well shown in one of the drawings with a pleasant 
touch of humour. 

During the remainder of his active engineering career 
James Nasmyth’s inventive abilities appear to have 
multiplied. The “steam ram” was an invention in 
advance of its time in naval matters. 

In 1839 Nasmyth invented the wedge-shaped sluice 
valve for water pipes, which is too well known to need 
any description at this time, and in the same year the 
steam hammer, which brought him more fame than all 
his other inventions collectively. As most engineers 
know, this was brought into being by the requirements of 
the Great Western Railway Company for some means of 
forging a ther’ enormous wrought iron paddle shaft—work 
which no firm could be found equal to undertaking. 
Nasmyth records in his autobiography that “in little 
more than half an hour after receiving Mr. Humphries’ 
(the engineer to the Great Western Railway Company) 
letter narrating his unlooked-for difficulty, I had the 
whole contrivance in all its executant details before me 
in a page of my scheme book.” The design of the 
hammer was approved, but, as is now well known, the 


machine was not applied to the purpose which caused its | 


inception, for the paddle shaft of the Great Britain was 
never forged. Brunel decided to adopt screw propulsion, 
which was then just coming to the front. 

The steam hammer sketched out in November, 1839, by 
Nasmyth consisted of a block of iron for the hammer 
proper, a massive anvil, and an inverted steam cylinder, 
to whose piston-rod the hammer block was attached. By 
a simple arrangement of a slide valve under the control 
of the attendant the piston was caused to rise and fall, 
the first operation being done by steam pressure and the 
second by gravity. Thus by the more or less rapid manner 
in which the attendant allowed the steam to enter or 
escape from the cylinder the frequency and intensity of 
the blows could be regulated, or, as Nasmyth tersely 
expressed it, the workman was able to “ think in blows.” 
The story of the steam hammer is generally well known. 
Those who have read Nasmyth’s life may recall how, 
upon visiting the Continent, the inventor of the steam 
hammer found one at work at the Creuzot works. It had 
been built by M. Bourdon, who had copied the design from 





difficulty, and by its means the success of the steam 
hammer was assured. As above mentioned, the steam 
pressure was used at first merely to raise the piston and 
tup, gravity performing the remainder of the operation. 
Nasmyth soon improved on this by making the hammer 
double-acting, that is to say, he made the steam also 
drive down the piston as well as raise it, and the power 
of the hammer was thus increased materially. In 1853 
Robert Wilson made a still further improvement by 
introducing a circular balanced valve, actuated by a 
simple lever, and the complicated self-acting motion was 
thereby rendered unnecessary. 

In 1839 Nasmyth turned his attention to hydraulic 









































Fig. 3—-EARLY NASMYTH-WILSON STEAM HAMMER 


power, and invented an “hydraulic mattress” press, in 
which the usual cylinder and ram were replaced by a 
mattress. This consisted of a square or circular water- 
tight vessel or flat bag formed of 4in. thick iron or steel 
plates securely riveted together, its dimensions being 
15ft. by 3ft. deep, and having semi-circular sides, which 
form enabled the upper flat part of the mattress to rise, 
say, 6in. without injury to the joints. The mattress 
having been filled with water, an additional quantity was 
supplied by a force pump or accumulator. In 1840 a 


mode of turning segmental work in the ordinary lathe 
was produced. This was a contrivance for machining on 
the turning lathe the excentric straps for locomotive 
valve motion, and, briefly, consisted in applying a 
“mangle motion” to the rim of the face plate. 


Fig. 2—NASMYTH’S METHOD 


home, while a similar operation performed by the manual 
machine took twelve hours. 

In 1844 and 1845 Nasmyth turned his attention to suc- 
tion fans for the ventilation of coal mines. In the latter 
year an improved method of welding was devised. The 
improvement seems to have merelyconsisted of giving to the 
surface of the metals to be united a convex shape so that 
an open door for the escape of the scori at either side was 
provided when the two parts were hammered together. In 
1847 a spherical seated direct weighted safety valve was 
brought out, and in the same year a machine for cutting 
out slots or key grooves by means of a traversing drill. 
In 1848 an inverted vertical steam engine—called by 
Nasmyth a steam hammer engine—was produced, and in 
the same year the invention of the hydraulic punching 
machine resulted from an experiment carried out by 
Nasmyth on a hydraulic press owned by Mr. John Hick, 
of Bolton. The above list does not exhaustthe numerous 
new ijeas which Nasmyth presented to the world, but it 
will serve to show to what a large extent the engineering 
world is indebted to the subject of our review. We shall 
have occasion to mention other original work in connec- 
tion with his establishment at Patricroft. 

If he had not devoted his genius to engineering James 
Nasmyth would certainly have become famous in either 
art or the science of astronomy, in both of which he took 
an absorbing interest in his leisure hours. In 1850 
he exhibited before the members of the British 
Association at Edinburgh a series of drawings of the moon, 
together with a map 6ft. in diameter of the moon’s entire 
visible surface. These drawings had been executed by 
himself, and were the result of observations made by 
means of a home-made 10in. reflecting telescope. After- 
wards Nasmyth constructed a telescope with a 20in. 
aperture, and in order to avoid the personal inconvenience 
of having to mount to the eye piece by means of a ladder, 
he furnished the telescope tube with trunnions, one of 
which was hollow to admit an eye piece. Opposite to it 
a plain diagonal mirror was placed to transmit the image 
to the eye. The whole was mounted on a turntable 
having a seat opposite to the eye piece. The observer, 
when seated, could direct the instrument to any portion 
of the heavens without moving from his seat. 








THREE NOTABLE LAUNCHES. 


THE new White Star liner Laurentic was launched on 
Thursday, September 10th, from the Belfast yard of 
Harland and Wolff, Limited. The launch of this vessel is an 
event of more than ordinary interest in the shipping world, 
for the new ship will signalise the entry of the White Star 
Line into the Canadian trade, which will no doubt do 
much to stimulate the trade between this country and the 
Dominion. 

The launch of the Laurentic is also specially interesting 
on account of the adoption in this vessel of a combination of 
reciprocating engincs with a low-pressure turbine, the 
Laurentic being, it is claimed, the first passenger steamer 
designed with this arrangement of machinery. Moreover, 
it has been generally assumed that the adoption of this 
arrangement is some indication of the owner’s intentions 
with regard to the machinery of the other large liners which 
they are contemplating. The vessel is a triple screw steamer, 
each of the wing propellers being driven by four-crank, tr'ple 
balanced engines, and the central propeller by a turbine. ‘Ire 
object strived after is to retain the advantages of the highly 
perfected balanced reciprocating engines, and at the same 
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time get the benefit of the further expansion of steam in a 
low-pressure turbine, whilst avoiding the necessity for an 
astern turbine, which is essential 
turbines only. The reciprocating engines in this ship will 
develop three-fourths of the total combined horse-power. 

The Laurentic will be the largest vessel in the Canadian 
trade, being 565ft. long by 67ft. 4in. beam, and 14,500 tons 
gross. She has been designed to carry a large quantity of 
cargo and a full complement of passengers, including about 
230 first-class, 430 second-class, and over 1000 third-class. 
The hull has been built on the cellular double bottom 
principle, the double bottom extending the whole length of 
the ship, and specially strengthened under the engines to give 
still greater rigidity in the vicinity of the machinery. There 
are nine water-tight bulkheads which divide the vessel into 
ten water-tight compartments. No particulars are available 
regarding the size of the engines, &c., but it is interesting to 
note that the vessel will have two condensers, one on each 
side of the turbines, The steam from the latter will rise to 
a large rectangular opening in the sides of the condenser 
near the top. On the very top a large circular opening 
takes steam, when the turbine is not in use, from the 
main engines. On each engine there will be a large straining 
chamber with a change over valve on the top. In one 
position the valve will send steam to the turbine; in the 
other it will send it direct to the condenser. The straining 
chamber is to provide against the possibility of any foreign 
article which might by chance be left in the engines during 
their annual overhaul finding its way into the turbine. 
Three-bladed propellers will be titted—see page 298. 

Special arrangements have been made for the carrying of 
cargo. There are six cargo holds, and the bunkers 
are specially arranged to facilitate the coaling. The 


in steamers fitted with | 


deck, is also an exceptionally good room, extending the 
whole width of the ship. The promenading spaces on the 
ship will form a special attraction, the fullest advantage 
being taken of the vessel's size to provide pleasurable 
recreation. The vessel will be fitted up with the most 
improved Marconi system of wireless telegraphy, and will 
also have a submarine signalling apparatus. 

On page 298 of this issue we give two illustrations of 
Britain’s latest and most powerful warship— the St. Vincent 
—which was successfully launched at Portsmouth Dockyard 
on Thursday, the 10th inst. The St. Vincent is a modified 
Dreadnought and the eighth all-big-gun ship, including the 
Invincible, Indomitable and Iuflexible, which has been built. 
Very little information concerning the general construction 
of the ship and her armament has been made public, but a 
few of the important features which the ship will possess and 
the known modifications, together with one or two of the 
principal dimensions, were given in our last issue. 

Another interesting launch which also took place on the 
10th was that of the Brazilian battleship Minas Ceraes, a 
full-page illustration of which we gave last week. This ship 
is the largest and most powerful battleship ever built, having 
an even more powerful armament than that of the St. Vincent. 
It was launched at the Elswick Works of Sir Wm. G. Arm- 
strong, Whitworth and Co., the ceremonial act of naming 
being performed by her Excellency Senhoa F. Regis 
de Oliveira, wife of the Brazilian Minister. On page 298 
two views are given of the vessel taking the water. In the 
course of a speech, Sir Andrew Noble stated that this 
was the first of three battleships to be built for tbe 
Brazilian navy, and it had a greater displacement than any 
other ship hitherto launched for the British or any other 
Government. On page 260 of our last issue we gave full 
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derricks and other appliances for working the ship and cargo 
are of the latest pattern, special attention having been paid 
in the design of the ship to the requirements of shippers in 
the Canadian trade, and the vessel will have large refrigerated 
chambers both for provisions and cargo. 

Those who witnessed the launch were much struck with 
the handsome lines of the vessel, and when finished the 
Laurentic will have a very fine appearance. Above is an 
illustration of the ship taken just before the launch, and 
on page 298 is a view of the vessel as soon as she had taken 
the water. 

The passenger accommodation in the new vessel has been 
carefully arranged on the most gene-ous principle, and will 
be of the most comfortable and pleasing character. A feature 
of the entrances and public rooms will be their height and 
general roominess, and the state-rooms will have the same 
characteristic. 

The first-class state-rooms will be situated in a deck- 
house on the lower promenade deck, and also forward on 
the shelter deck. There will be a number of cabins en suite, 
with private lavatory and bathroom adjoining each suite. 
The first-class saloon on the middle deck will be a handsome 
room, panelled and framed, finished flat white, relieved with 
elaborate carving. The dado and furniture will be in oak, 
and the floor parquetry. The saloon extends the whole 
width of the vessel and will have seating accommodation 
for 160. It will have the popular ‘‘ well’’ arrangement 
overhead, with a verandah for the bandstand. The first- 
class lounge on the upper promenade deck will be in 
Louis XV. style, panelled in oak, and with a parquetry 
floor. The reading-room on the same deck will be in 
white in the style after Adam Brothers, and this room will 
also have a parquetry floor. The first-class smoke-room on 
the upper promenade deck will be decorated with embossed 
leather and carved framework round the windows. The 

. furniture will te of mahogany, and the floor india-rubber 
; rier There is an electric passenger elevator serving four 
decks. 

The second-class state-rooms are on the shelter deck; the 
saloon on the middle deck, a very fine apartment extending 
the whole width of the ship and to seat 262. [he second- 
class library is on the lower promenade deck, and the 
smoke room on the upper promenade deck, both elegant 
apartments, tastefully decorated in polished hardwood. 
The third-class dining-room, which is aft on the upper 
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particulars of this interesting ship, and we refer our readers 
to that issue for fuller information. 


CHANGES IN RATES OF WAGES AND HOURS 
OF LABOUR. 


THE Board of Trade Report on the changes in rates of 
wages and hours of labour in the United Kingdom in 1907, 
with comparative statistics for 1895-1906, has just been issued. 
Under the heading of metal, engineering, and shipbuilding 
trades, the net result of all the changes in rates of wages in 
this group during 1907 is given as an increase of £9124 per 
week as compared with increases of £14,292 per week in 1906 
and £677 per week in 1905, The four preceding years had 
each shown a net fall. With the exception of the tin- 
plate trade, in which no change occured, net increases took 
place in 1907 in all sections of the group. In the engineering 
and shipbuilding group, however, the amount of the advance 
was little more than a quarter of that which took place in 
1906. As regards the manufacture of pig iron in 1907, the 
total number of work-people affected by changes in rates of 
wages in this industry was 16,681, and the net amount of 
increase in weekly wages £1671. Net advances in wages 
took place in all the centres of the industry. During 1907 
the changes in wages which took place in the trades associated 
with the manufacture of iron and steel resulted in a net 
increase of £1909 per week as compared with net increases of 
£4209 in 1906 and £1488 in 1905. Every district showed an 
advance in 1907,and the total number of work-people affected 
was 52,595. In the engineering and shipbuilding trades 
48,859 work-people were affected by changes in rates of wages, 
46,859 receiving net increases amounting to £2465 per week, 
and 2000 net decreases amounting to £100 per week. The 
net result of all the changes reported was thus an advance of 
£2365 per week in wages of those affected. The amount of 
increases in 1906 and 1907 practically counterbalanced the 
aggregate decrease during the years of falling wages 1902-1905. 
At Manchester 15,960 work-people in engineering works had 
an advance of 24 per cent. on piece rates and 1s, per week on 
time rates, and 1600 ironfounders had an advance of 1s. per 
week, Advances also took place affecting 5143 work-people 
in engineering shops at Birmingham, 5000 at Sheffield, and 
3000 at Liverpool, all of whom received an advance of 24 per 


cent. on piece rates and 1s. per week on time rates. Tho 
only decrease was one affecting 2000 work-people employed in 
shipyards on the Wear, the amount being 1s. per week off 
time rates for shipwrights, ship joiners and ship painters 
and of 5-per cent. off piece rates, and 1s. per week off tiny 
rates for drillers and hole cutters. In 1907 employment jn 
the engineering trade was not on the whole so good ag jy, 
1906. It showed a marked decline towards the end of the 
year. The shipbuilding trade was dull throughout the first 
half of the year and declined to bad during the second ha){ 
The mean percentage (3.8) of trade unionists unemployed in tho 
engineering industry in 1907 was somewhat higher than 
in 1906. In the shipbuilding trade the mean percentag, 
(9,2) of trade unionists unemployed was higher than in 190); 
but considerably less than in 1903-1905. 

Taking the tin-plate and other metal trades separately, jo 
change in the wages in the tin-plate industry was reported 
during 1907. At Manchester 630 braziers and sheet met! 
workers had an advance of 24 per cont. on piece rates and |s. 
per week on time rates. At Wolverhampton 900 fitting and 
socket makers in the tube trade, and in South Staffordshir. 
500 nut and bolt makers received an advance of 2} per cent, 
on their piece rates; and 450 chain makers (out-workers) j; 
Cradley Heath and district an advance of about 10 per cent 
In the trades included in the various industries under revie\ 
changes in hours of labour affecting 2403 work-people, ar «| 
resulting in a net decrease of 1990 hours per week took p!a 
in 1907. Of tkese 2403 work-people, 420 bad their how: 
of labour increased by 1680 hours per week, while 1983 hod 
their hours reduced by 3670 hours per week. The increase in 
hours was due to a revision by an engineering firm at Belfast 
from a 50 hour to a 54 hour week. The principal reductio: 
affected 900 mechanics, enginemen, &c., in iron and stec| 
works at Workington, and 550 engineers, boiler-makers, & 
at St, Helens, whose hours of labour were shortened by one 
hour per week, 

Another section of the report which appeals to our readers 
is that headed mining, iron, &c., and quarrying. This 
section does not include coal mining. Changes in rates of 
wages during 1907 affected 17,041 work-people engaged 
iron, &c., mining, the net effect of the changes being an 
advance of £2915 per week in wages of those affected. In 
19C6 the changes resulted in a net advance of £1183 pe: 
week in the wages of 12,403 work-people. All the chang« 
in 1907 were advances. Changes affecting 3101 work-peopl 
engaged in quarrying took place in 1907, the net result being 
an increase of £70 per week. In 1906 the net chang 
amounted to a decrease of £63 per week affecting 4297 work 
people. The most important changes in 1907 were two 
advances together amounting to over 5} per cent. affecting 
7500 iron-stone miners in the Cleveland district, and 1700 
limestone quarrymen in the Weardale district ; an advance 
of 5 per cent. to 3500 iron ore miners in Cumberland, and 
tive advances amounting in all to 37} per cent. affecting 
1000 shale miners in Scotland, The decreases affected slat 
quarrymen and sett makers in Scotland, and granite sctt 
makers in the Midlands. No changes in hours were reported 
as having occurred during 1907. 


A TRAVELLER'S COMMISSION. 


(JUESTIONS of some nicety occasionally arise in relation t« 
It was decided 








the payment of commission to travellers. 
some years ago that wherea traveller is entitled to commissio: 
on all orders obtained through his introduction his commis 
sion continues to be payable on orders received after his dis- 


missal. What happens if he dies? Is the employer still 
liable? This point was considered in a case reported in the 
September number of the Law Reports—a case of special 
interest toengineers. Itappears that one Wroe, a commercial 
traveller, wrote to a firm of ironfounders saying that *‘I could 
and would secure you a few good customers if you could allow 
me 5 per cent. on all accounts that I introduced so long as | 
did business with them. The business you would 
do direct after the first order. ; Further, any in 
quiries you might receive I should be glad to follow up at your 
desire, and before you appoint an agent I should expect you 
to give me the refusal.’’ To this the ironfounders replied :— 
‘* We shall be pleased to pay you the said 5 per cent. as long 
as we do business with them you place on the books, Of 
course, that will be on the amount wereceive from customers. ’’ 
Wroe procured numerous orders for the defendants, who paid 
him commission regularly under the agreement until his 
death. Theexecutorsclaim that commission should continu 
to be paid to his estate after his death on orders received after 
his death from customers originally introduced by him. The 
firm, however, contended that the agreement was determined 
by the death. They alleged that it was wholly unreasonable 
to construe the contract so that the commission should take 
the form ofan annuity continuing after the death of the agent 
so long as the firm continued to do business. Mr. Justice 
Neville, who tried the case, refused to adopt this view. He 
held that the agreement meant that the firm were to pay 
either Mr. Wroe or his executors. ‘‘It seems to me,’’ said 
his lordship, ‘‘ that it does not matter whether he was dead 
or alive, although after he is dead the agreement is determined 
in this sense, that no further customers can be introduced by 
anybody on the terms of this document.’’ In the event he 
made declaration to the effect that the firm were liable to pay 
Wroe’s executors a commission of 5 per cent. on all goods 
supplied to and paid for by customers introduced by Wroe, so 
long as the firm did business with such customers. Having 
regard to the burden which an agreement of this kind placeson 
employers, those who are about to engage a traveller should 
make it plain by the agreement that remuneration is to cease 
entirely on his death. 





UNIVERSITY OF LONDON: UNIVERSITY COLLEGE. — A course of 
nine post-graduate lectures on ‘‘ The Scientific Principles of Radio- 
telegraphy and Radio-telephony ” will be given by Professor J. A. 
Fleming, M.A., D.Sc.. F.R.S, Pender Professor of Electrical 
Engineering. Major M. A. J. O'Meara, R.E., C.M.G., Chief 
Engineer H.M.G.P.O., will preside at the introductory lecture of 
the course, which will be addressed to a general audience, on Wed- 
nesday, October 14th, at 5 p.m., and will be open free to the public. 
Cards of admission must be o»tained beforehand. Succeeding 
lectures, being an advanced exposition of the subject, will be given 
on Wednesdays, at 5 p.m., and will be free to graduates of the 
University, and to undergraduates in their third year who may be 
qualified to take advantage of them. The fee for the course to 
all others will be £2 2s. Those desirous of attending the course 
should apply to Walter W. Seton, M.A., secretary, University 





College, Gower-street, London, W.C. 
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FOUR-CYLINDER COMPOUND LOCOMOTIVES, 
DANISH STATE RAILWAYS. 


Tue steady growth in the traffic, the augmented speed 
and the continual increase in the weight of trains, due 
to the improved carriage accommodation given, has made 
it more and more difficult for the Danish railway engineers 
to carry on their train services with the locomotives 
hitherto available. These latter, we may add, were 
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and several other illustrations, has a bar frame. This con- | increasing by 120 mm. This makes a better arrange- 
struction possesses the advantage of reducing weight and | ment of the tubes possible. The centres of the tubes 
affording easy access tothe different parts of the mechanism. | are 70 mm. apart, thus allowing a 19 mm. space for the 
The fire-box of the boiler is very broad at the bottom. | circulation of the water. A spark arrester constructed 
The water space measures 100 mm. across atthe narrowest | on Born’s system has been adopted, and this is said to 
point, and becomes wider higher up; this arrangement | work adimir: ably, and wholly to prevent any sparks escap- 
having been adopted with the object of lengthening the | ing from the chimney. : 

life of the fire-box stays. The back wall slopes forward The starting valve—lig. 3—is fixed to the valve 
so as to protect the driver and fireman against the | chest, so that opening “6” communicates with the steam 
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Fig. 1 -FOUR-CYLINDER COMPOUND LOCOMOTIVE, DANISH STATE RAILWAYS 


illustrated and described in THE EnetnerEr of Apri! 12th, 
1895, on page 805. Mr. Busse, the locomotive and rolling- 
‘tock superintendent of the Danish State lines, has accord- 
ingly introduced a four-cylinder compound locomotive, 
c constructed on the Vauclain system, and of the “ Atlantic” 
type. This type, it will be “remembered, showed in the 
St. Louis trials a very moderate steam consumption. 


| above the other, which are operated together. 


The locomotive, of which we give a drawing (page 295), | front ring is cylindrical, the other is taper, its diameter | the boiler is cut off by means of a 


effects of radiation. So as to facilitate the firing and, pipe between the boiler and the slide valve, whereas 
improve the distribution of air over the large grate, | openings “4” and “5” communicate with the passages 
two fire-doors are provided. In order that sufficient air | leading from the slide valve to the front and back of the 
may reach the grate, the ash pan consists of one middle high-pressure piston. It consists of a vertical cylinder 
and two side- boxes, each with two dampers placed one | “1,” in which piston “2” is acted upon, on its lower 
| side, by the pressure in the piston valve, and on its upper 
If the steam from 


The barrel of the boiler consists of two rings; the side by the pressure in the boiler. 
cock placed in the 
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cab and communicating with opening “3,” then piston | carried down thé inclined branch pipe into a horizontal 
“2” goes up and steam enters through the passages “4” | pipe shown in-section in Fig. 4, and held up to the drain 
and “5” to the two sides of the high-pressure piston and | branch by means of the nut shown. 
through the intermediate receiver to the low-pressure | of the mounting consists of a relief valve set to blow off, 
piston. The engine is thus driven by the latter only 


The upper portion 


in the case of the high-pressure cylinders at a pressure of 






































made with this arrangement of axles, proposed by 
Giélsdorf, show that even with locomotives having a 
wheel base of 5600 mim. the tires become worn very little 
in spite of the sharp curves—9 chains—found on Austrian 


railways. 
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until, after a part of a revolution, all the cylinders work 
in their normal way. 

Referring to Fig. 3, it will be seen that combined with 
the starting valve is a drifting valve, which is provided for 
running with steam shutoff. The same cock which works 
the starting valve also controls the working of the cylinder 
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Fig. 3-STARTING VALVE 


drain cocks. Oae of these is shown in Fig. 4, and is, it 
will be observed, a combination of a drain cock and a 
relief valve. Steam is admitted to the underside of the | 
small piston in the lower part of the vertical limb through | 
the passage shown just above the screw cap. This forces 
the piston up, lifting the ball valve off its seat and allowing 
the water and steam to blow through. The discharge is 


Fig. 2—DANISH C)MPOUND LOCOMOTIVE—TENDER 


The frame is built as usual of plate 20 mn, 












































15 kilos. per square centimetre, and at 9 kilos. per square | thick, and the water tank is of the trough shape usual on 
the Danish State Railways, enclosing the space for the 


centimetre in the case of the low-pressure cylinders. The 
section in the right-hand bottom corner of Fig. 4 is a 
transverse section through the spring case of the relief 
valve. The crossheads are arranged so that thin liners 
may be inserted between the body of the crossheads and 








the bronze slide blocks, so as to adjust the latter when 
they become worn, and to keep the piston-rod always in 
a line with the centre of the stufting-box, a condition 
absolutely necessary when metal packing is used. 

The locomotives differ from the American locomotives 
constructed on the Vauclain system in being fitted with 
Walschaerts’ valve gear, designed so that the steam to 
the high-pressure cylinder can be cut off at 82 per cent. 
The outside lap of the high-pressure valve is 24 mm. and 
the lead is 3 mm. Although the reciprocating masses 
balance each other to a large extent, the wheels have 
counterbalance weights equal to 25 per cent. of the excess. 
The axle-boxes for the driving wheels are adjustable and 
in two pieces, as is the case on all Danish locomotives. 

The cab is fixed to the boiler so that when the latter 
expands it moves with it; where connected with the 
footplate, expansion blocks and openings are provided so 
as not to interfere with the free movement of the cab, 
The trailing axle has a lateral play of 15 mm. with a 
wedge check, and all the axle-boxes are designed so that 
it is easy to remove the cover plates in order to renew the 
lubricating pads. 

The tenders are not on bogies but have four separate 


axles, the first and third of which have a lateral play of | 


20 mm. and 10 mm. respectively. This design has been 


| preferred to the bogies generally used, because it is much 


simpler and lighter; moreover, the running is smoother 


than it would be with bogie centres close together. Trials - 


coal supply. 


The water is fed into the tender on th: 


Gélsdorf system through two openings in the side of the 


tender. 
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Fig. 4—RELIEF VALVE AND DRAIN COCK 


The principal dimensions of the engine and tender are 


as follows :— 

Diameter of high-pressure cylinders... 
Diameter of low-pressure cylinders ... 
Length of stroke ... ... .. 
Diameter of driving wheels.. 


340 mr. 
570 mm. 
600 mm. 
1984 mm. 


Diameter of bogie, trailing, and tender wheels 1054 mm. 


Total wheel base of locomotive ... 

tigid wheel base of locomotive ... 
Heating surface in fire-box ... 

Heating surface in tubes 

Heating surface total 

Grate area . 5 

Working pressure : ; 

Inside diameter of boiler barrel... : 
Length of tubes between tube plates 
Diameter of tubes bab nternais 
Distance between centres of tubes 
Number of tubes Ste. Maes thee. «es : 
Height of centre line of boiler above rails 
Height of chimney above rails 

Weight, adhesive ... ; 

Weight, total in working condition 
Weight of water in boiler . es 
Weight of locomotive empty 

Maximum mean pressure in h.p. cylinder 
Maximum mean pressure in l.p. cylinder.. 
Tractive effort, maximum ... . 


Weight of tender in working condition ... 


Weight of water in tender ... 
Weight of coal on tender 


| Total wheel base of tender 


Rigid wheel base of tender.. 


8950 mm. 

2100 mm. 

12°1 sq. m. 
192°4 sq. m. 
204°5 sq. m. 
3°23 sq. m. 

15 atmospheres. 
1620 to 1500 mm. 
4800 mm. 

45°5 and 51 mm. 
70 mm. 

263 

2650 mm. 
4300-mm. 

32 tonnes 

68:0 tonnes 

6°7 tonnes 

61°3 tonnes 

8-4 atmosphere 
5°4 atmospheres 
8200 kilogs. 

47 tonnes 

21 tonnes 

6 tonnes 

4800 mm. 

3200 mm, 


The locomotive and tender are fitted with the auto- 
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matic vacuum brake, but as it was also desired to brake the 
bogie, and there was no room under the locomotive for 
the vacuum cylinders necessary for the driving wheels 
and the bogie wheels, a device was fitted on the tender 
by which the vacuum eylinder produces a hydraulic pres- 
sure of 12 kilos. per square centimetre, which is trans- 
mitted by small flexible tubes to the brake cylinders. 

The locomotives were built by the “ Hannoversche 
Maschinenbau Actien-Gesellschaft,” in Linden, near 
Hannover, and are, so we are informed, doing every 
credit to their builders. 

On a trial trip one of the engines hauled a load of 
350 tons behind the tender on an incline of 1 in 250, 
with a speed of 70 kilos. per hour. The engine on this 
occasion worked very freely and the boiler made 
plenty of steam. On a level line, and with a load of 
300 tons behind the tender, the engine attains a speed of 
120 kilos. per hour. 





OBITUARY. 


DR. PETERS. 

On Wednesday, the 2nd September, the death took 
place in Berlin of the director of the Society of German 
Engineers, Herr Geh. Baurat Dr. Ing. Th. Peters. Dr. 
Peters was born at Menden, near Siegburg, and received 
his education in Berlin. After completing his studies at 
the Gymnasium he attended the Royal Technical Insti- 
tute, and then took up a responsible position in Siegen— 
first as junior engineer and then as partner—-in the pre- 
sent Maschinenbau - Actiengesellschaft. From these 
private positions he was appointed, in 1881, general 
secretary of the Verein deutscher Ingenieure, and after- 
wards director of the Verein in Berlin. Here, for over a 
quarter of a century, he was able to do world-wide ser- 
vice of the most valuable kind. The results of his life’s 
work are shown in the development of the Verein 
deutscher Ingenieure. Under his management the 
names on the roll of membership have increased from 
4000 to 23.000, whilst, at the same time, the funds have 
risen from 21,000 marks to about 14,000,000 marks. 

Besides the editorship of the Zeitschrift des Vereines 
deuischer Ingenieure, which, with a circulation of 27,000 
copies, belongs at the present time to the ranks of the 
most important technical newspapers, he had also to 
devote himself to the many-sided work of the society in 
other directions. The Verein did valuable work in con- 
nection with steam boiler legislation and the patent laws, 
and it aided, in conjunction with the other engineering 
societies and associations, in establishing technical 
standards. The Verein, in the various scientific 
work which it has undertaken during the last decade, 
found in Dr. Peters a sound counsellor and an ener- 
getic worker. But above all Dr. Peters devoted him- 
self to the development of technical education and the 
reform of the German general schools, for the deeper he 
penetrated into the conditions of industrial life, the more 
he learnt to set a high value upon a suitable education, 
and it was quite clear in his eyes how inadequate, ac- 
cording to our modern ideals of education, still remains 
the classical training of the Gymnasium as established 
in former days. He held it to be one of the chief merits 
of the Verein deutscher Ingenieure that it had done so 
much to put education on a better footing. 

Dr. Peter’s clear insight enabled him to select the 
most essential from the variety of opinions thrust upon 
his attention, and by his energy and tact he always suc- 
ceeded in reconciling opposing interests. The absolute 
trustworthiness and transparent truth of his nature, 
united as they were with high intellectual gifts, won for 
him the confidence of a wide circle. The great work of 
his life, which for the last quarter of a century consisted 
of the development of the Verein deutscher Ingenieure, 
ensures for him the lasting respect and gratitude of all 
those who are to day benefiting by his labours. 


WILLIAM SMITH. 

WE regret to have to record the death of Mr. William 
Smith, of Nottingham, which took place at Hoveringham on 
the 6th inst. Mr. Smith, who was sixty-six years of age, was 
the youngest son of the late Mr. Sydney Smith, founder of 
the Basford Brass Works. For many years he was associated 
with his brother, Mr. Isaac Smith, in the Basford business, 
from which he retired some years ago owing to ill health. 





NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made by the Ad- 
miralty :— 





Engineer Rear-Admirals.—R. J. Trench has been placed on the | 


retired list at his own request: J. M. C. Bennett, to the Victory, 
additional, for service on the staff of the Commander-in-Chief. 

Engineer-Captains.—J. E. Chase has been promoted to the rank 
of Engineer-Rear-Admiral. 

Engineer-Commanders,—J. H. Pill, to the President, additional, 
for service as engineer-overseer at works of Greenock Foundry 
Company ; R. Main, to the Excellent, additional, for the Revenge ; 
A. R, Grant, to the Vernon and Excellent, additional, for torpedo 


and hydraulic course; J. E. Haves, to the Highflyer, on recom- | 


missioning. 

Engineer-Lieutenants.—H. C. Read, to the President, addi- 
tional, temporary, to assist engineer-overseer at Messrs. Parsons, 
Wallsend-on-Tyne ; H. E. Dowling, to the Vengeance; W. J. 
Leighton has been placed on the retired list at his own request ; 
kK. E. Bartlett, to the Ocean ; J. B. Wilshin has been advanced 
to the senior list. 

Engineer-Sub-Lieutenants.—C, B. Errington has been promoted 
to the rank of Acting Engineer-Lieutenant. 








INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 

We are asked to state that the official address of the Institution 
of Engineers and Shipbuilders in Scotland is now 3, Elmbank- 
crescent, Glasgow, until the 16th November, 1908, when the new 
buildings at 39, Elmbank-crescent—directly opposite 3, Elmbank- 
crescent—will be ready for occupation. 


| 


; sidings. 





THE RIVER MERSEY. 


THE report of the Acting Conservator of the Mersey—Vice- 
Admiral Sir G. S. Nares, K.C.B.—for 1907 has recently been 
issued, and describes the condition of the navigable channels 
of the river since the date of the previous report. 

The depths in the dredged cut over the bar in the Queen’s 
Channel do notappear to have been maintained so satisfactory 
as in the year 1906. During 1907 the depth has averaged 
28ft. at low water in mid-channel, but in August the depth 
was only 26ft., and in January, November and December 
27ft. The maximum navigating depth was 29ft. in March. 
In 1906 there were only a few soundings of less than 28ft. 
during the year. 

The south-western edge of the Taylor’s Bank has extended 
300 yards to the southward during the year, while on the 
north side the erosion of the bank has continued, Opposite 
Askew Spit the erosion of the bank has persisted, and the 
spit still continues to move slowly towards the north-west. 
‘‘In comparing the surveys of the bay year by year,’’ says 
the report, ‘‘the changes appear to be comparatively slight, 
but a comparison of the survey made ten years ago—1897— 
with the survey of this year—1907—gives a better idea of 
the extensive changes taking place in the banks and channels. 
For example, the centre of the channel at its narrowest part, 
near Askew Spit, where great changes have taken place, has 
moved about 600 yards in a north-easterly direction. The 
depth in one spot, near the Taylor’s Bank, is now 57ft. where 
the bank was formerly 2ft. above low water. The western 
end of Taylor’s Bank, to the northward of the Formby Light- 
ship, has extended about 600 yards to the southward and 
about 1000 yards to the westward.’’ 

The total quantity of material dredged from the sea 
channels during the year 1907 has been 12,077,900 tons, as 
against 11,157,300 for 1906, making a total since the com- 
mencement of dredging operations in September, 1890, of 
116,770,870 tons. The total dredging for 1907 is made up as 
follows :— 

Tons. 

597,800 
8,406,200 

3,073,990 
12,077,900 


Nearly the whole of this material has been removed by the 
suction dredgers Brancker and G. B. Crow. In addition to 
the dredging in the sea channels, a total of 8,233,633 tons of 
excavated and dredged material from the river, ship canal, 
and docks has been carried to sea and deposited. Over one 
and a-half million tons of this total were heavy material, the 
remainder being sand or silt. Over four millions of tons of 
sand included in the above total were removed by the Mersey 
Docks Board from the river between Liverpool and New 
Brighton, the greater part of which was dredged by the sand 
pump dredger Coronation from abreast the Liverpool landing 
stage and the fairways to the river entrances to the Bruns- 
wick Dock 

The total quantity of silt dredged from the Manchester 
Ship Canal during the year was 1,616,694 tons, as against 
1,291,456 tons in 1906. In addition, a considerable volume 
of clay and rock has been removed from the canal. About 
one-fourth of the total quantity of dredgings was deposited at 
sea, the remainder on the tipping grounds of the canal com- 
pany above high-water. 

An interesting table is appended to Sir George Nares’ 
report, detailing the velocity and pressure of the wind during 
the principal gales occurring in the Mersey district in 1907. 
The westerly gale of February 19th and 20th has a recorded 
velocity of 75 miles per hour extending over one hour. 
Unfortunately, the maximum velocity in this case is not 
available, as the reading is untrustworthy, the anemometer 
being leaky. The maximum pressure per square foot was 
424 lb. and the gale had a duration of twenty-one hours. On 
three occasions the greatest hourly velocity exceeded 70 miles, 
viz., February 19th and 20th, referred to above ; March 16th 
and 17th, 72 miles, with a maximum of 83.3 miles and pres- 
sure of 40 lb.; and November 12th and 13th, 74 miles, with 
a maximum of 83 miles and pressure of 40.21b. The first 
and last blew from the west, and the second from the W.8.W. 
During the year there were thirteen gales during which the 
recorded velocity between any hour and the next hour 
following exceeded 50 miles per hour. In five cases the wind 
was westerly, in six W.S.W., and in the remaining two 
instances the wind was from the S.W. and W.N.W. respec- 
tively. 


Dredged cut, Queen's Channel 
Shoals in Queen’s Channel 
Shoals in Crosby Channel 








BRITISH RAILWAY, ACCIDENTS IN 1907. 


THE general report to the Board of Trade upon the accidents 
that have occurred on the railways of this country during 1907 
has just been issued. It is a satisfactory document, inasmuch 
as it shows a general improvement over the two previous 
years ; indeed, were it not for the Shrewsbury accident, in 
which eleven passengers lost their lives, there would have only 
been seven passengers killed during the year. 

The total length of railways of the United Kingdom at the 
end of last year was 23,101 miles. The total track mileage, 
i.e., single lines, was 39,008 without sidings, and 53,156 with 
In the report the accidents are grouped under three 
main heads: (1) Train accidents ; (2) accidents caused by the 
movement of trains and railway vehicles, exclusive of train 
accidents ; and (3) accidents on railway property not due to 
train accidents or to the movement of trains and railway 
vehicles. These headings are further subdivided into 
(a) passengers, (b) servants, (c) other persons. 

It is stated that within the year 1117 persons were killed 
and 8811 were injured by accidents due to the running of 
trains or the movement of railway vehicles. The average 
figures for the previous ten years were 1160 and 6765 
respectively. This shows a decrease in the number of fatal 
accidents and a large increase in the non-fatal cases, most of 
which occurred to railway servants. As already stated, the 
flumber of passengers killed numbered 18, a number which, 
although high, is considerably below the average for the past 
ten years. Thirteen railway servants were killed in railway 
accidents and 236 injured ; the corresponding averages for 
ten years being 12 and 140 respectively. 

In the class of accidents caused by the movement of trains 
and railway vehicles, exclusive of train accidents, 102 
passengers were killed and 2132 injured. These figures are 
certainly high, but the number of fatal accidents is below, 
and those injured above the average. It must, however, be 








remembered that these accidents are in nearly all cases due 
to the passengers themselves. 

Of servants of railway companies and contractors 441 were 
killed and 5577 were injured in this class of accidents. The 
average for the previous ten years was 452 killed and 3972 
injured. While an improvement is shown in the fatal cases 
the non-fatal cases show a large apparent increase, This 
increase is no doubt due to a considerable extent to the 
operation of the Order of the Board of Trade of the 21st 
December, 1906, which requires non-fatal accidents to 
railway servants to be reported whenever they are such as to 
cause the person injured to be absent from his ordinary work 
for a whole day at any time. In the previous Order the 
criterion was absence preventing five hours’ work on any one 
of the three days following the accident. Under the present 
system practically all the accidents previously reported are 
included, with the addition of those in which the injury onl; 
causes cessation of work after three days or more. It ha; 
also to be borne in mind that the number of railway servants 
has materially increased, the difference between the figures 
for the year 19014 and the year 1907 being about 40,000: 
that large increases in train mileage, shunting mileage, and 
in the quantity of mineral and general merchandise 
conveyed, have taken place, and that a considerable number 
of accidents occurring in goods sheds and _ warehouse. 
previously returned as factory accidents have been included 
in this report. 

The change in the definition of a reportable accident has 
been made in order to maintain uniformity with the statistics 
of factory and other accidents reportable to the Home-office 
under the Notice of Accidents Act, 1906. 

In 1907 the proportion of casualties—excluding train 
accidents—to the total number of men exposed to danger was 
1 in 57 as against 1 in 71, the average for the ten years 
ending with 1906. 

In addition to accidents caused by the running of trains 
and the movement of railway vehicles, which may properly 
be called railway accidents, inasmuch as they are incidental 
to railway working, a large number of accidents unconnected 
with railway working ocurred on railway property. Accidents 
of this kind accounted fo: the death of 94 persons and injury 
to 17,164. The corresponding average figures for the previous 
ten years were 81 and 11,575 respectively. The bulk of 
these accidents were due to misadventure or pure accident, 
for which it is stated no remedy could be prescribed, and 
comparatively few could be attributed to preventable causes. 
The causes of the apparent increase in the number of non- 
fatal accidents to servants in the movement class, explained 
above, apply to this class of accident also. 

The critical analysis of the cause of 29 train accidents into 
which inquiries were held is interesting, and we give the 
findings of the inspectors. It must, however, be remembered 
that in Some of the cases more than one cause contributed to 
the accident :— 

Failures of couplings 

Defective maintenance of rolling stock 
Defective construction of rollingstock .. . 
Insufficient or inadequately enforced regulations. . 

Negligence, want of care, and mistakes on the part of 

of the railway companies me. Teds Lak lee Ones ve 

Excessive speed, having regard to engine, road, or other cir- 

cumstances .. .. .. ibe “ dere es 


servants 


Foggy weather .. .. 

Other or doubtful causes yee = Et r 7 : 

One of the most remarkable facts brought to light by 
the report is the very small number of accidents on 
the electrified lines. The total number killed through coming 
in contact with the live rail only numbered 4, whilst 17 were 
injured. In addition to these cases one servant was killed 
and 31 injured by electric shock and burns not caused by 
direct contact with the ‘‘live’’ rail. These figures are a3 
good as any previously obtained, and may be considered to be 
very satisfactory. Of the four killed in 1907 only one was 
connected with the railway, the other three being tres- 
passers. 

Precautions against the recurrence of such accidents have 
been taken by covering the live rail at exposed places, im- 
proving fencing, and posting warnings. Accidents of this 
class have become less frequent than they were when elec- 
trical working was introduced, and the special danger which 
it involves was unknown. 

Nothing could speak more eloquently of the safety of 
travelling on a British railway than the following passage, 
which we quote from the report :—‘‘In the thirty years 
ending with 1906, one passenger was killed on the average in 
every 40,300,000 journeys, and one injured in every 1,300,000, 
as compared with one in 70,000,000 and one in 2,300,000 re- 
spectively in 1907.’’ The risk is really less than these figures 
indicate, since they take no account of the journeys of season- 
ticket holders, the number of which has materially increased 
during the last few years. 


z 








ERECTION AND REMOVAL OF EXHIBITION BuILDINGs.—For guid- 
ance as to how any future exhibition can be erected at a lower 
cost and removed afterwards with greater facility than that held 
in Glasgow in 1901, a joint report has been prepared by Mr. A. B. 
McDonald, city engineer, Glasgow; Mr. James Laird, who sold 
the 1901 buildings; and Mr. James Whitton, superintendent of 
parks. The report recommends that the materials of construction 
should, as far as possible, consist of the best quality of well- 
seasoned timber of marketable scantlings and recognised trade 
value. Where brickwork has to be resorted to the materials ought 
to be high-class, hard-burned plastic clay bricks only, built in 
ordinary lime mortar. No cement mortar should be used for this 
purpose. No composition bricks should be allowed, as they 
possess no realisable value, and their defects for structural pur- 
poses are well known. The use of concrete in foundations ought 
to be prohibited Brickwork of the quality mentioned above 
would be quite sufficient for the purpose, as well as for engine 
seats and other constructions in the machinery section. Heavy 
timbers might alternatively be used for this purpose, with com- 
a security wherever it might be found inconvenient to employ 
orickwork. Concrete floors ought not to be allowed. The floors 
of all the buildings should consist of ordinary joisting, clad with 
lin. white dram flooring boards, not over-nailed. The roofs of 
the several buildings would of necessity call for special considera- 
tion, aecording to the character of the architectural design, but it 
ought to be an instruction that the steel principals and other 
members should be constructed of such scantlings as are usually 
obtainable as stock sizes. Circular or segmental forms of roofing 
should be avoided as far as possible. The unglazed roof coverings 
should be galvanised corrugated sheeting of a fairly heavy quality, 
as light sheeting is very easily injured beyond repair, rendered 
quite unsaleable, and occasionally not worth removal. The fore- 
going recommendations, if incorporated in the instructions to com- 
peting architects, will go far, it is believed, toward securing an 
advantageous salvage of the whole construction to be removed 
after any exhibition. 
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RAILWAY MATTERS. 


Tue extension of the Southern Nigerian Government 
to Ilorin, 245 miles from the coast terminus, was opened 
The ceremony was completely successful. 





tailway 
poy 27th. 
In the Exchequer Court at Ottawa, on September 10th, 
the Bail des Chaleurs Railway was sold by tender for £30,000 and 
the Atlantic and Lake Superior Railway for £70,000, The English 
bondholders were represented. 


‘ux Pennsylvania Railroad has begun the use of con- 
erete telegraph poles, _and experiments will be conducted. with 
such poles in the coming winter on a stretch of track between 
Pittsburg and Chicago. At is believed they will better resist 
storms and will be longer-lived than wooden poles, 


Tur Georgia Legislature, according to the Railway 
(iaette, has just passed a law requiring railways to use electric 
headlights on the locomotives of all through trains. The Legisla- 
ire also passed a Bill providing for the punishment of telegraph 
,anies which may fail to deliver a telegram promptly. 


com} 

Tne Board of Trade have recently confirmed the under- 
mentioned Order made by the Light Railway Commissioners : 
‘Tanat Valley Light Railway—Additional Powers Order, 1908, 
conferring additional powers upon the Tanat Valley Light Railway 
Company, incorporated by the Tanat Valley Light Railway Order, 
1895. 

A report from Berlin, dated September 4th, states, 
according to the Vossische Zvituag, the Baden Government have 
decided to introduce electric traction on the sections of the State 
Railway line between Base! and Zell, and between Schopfheim and 
Sjickingen. The Siemens-Schuckert system will be adopted, and 
the electric current will be generated at special stations, whichare to 
be erected on the Rhine. The new undertaking will commence 
with ten electric locomotives, each of which is normally, to 
develop 1000 horse-power. 


Av the end of this month there will be held in St. 
Petersburg a conference of the leading railway managers for the 
purpose of discussing the question of introducing electric traction 
jon four of the leading main lines of railway ; these lines are the 
Petersburg, Moscow, Kharkoff and Sebastopol, the St. 
Petersburg and Warsaw, the St. Petersburg and Vilna, and the 
Kieff and Odessa line. The line to Vilna is that by which Russia 
is entered from the frontier station of Wirballen, the German 
frontier station being Eydtkuhnen. 

Tne reports compiled by the American Railway Asso- 
ciation show a decrease of 28,618 in the number of idle freight 
cars in the two weeks ending August 19th, leaving a surplus of 
253,003 The largest surplus reported this year was 413,605 for 
April 29th. The present surplus is equa! to about 13 per cent. of 
the total equipment in service, as the railways covered by these 
reports own about 2,000,000 cars. The highest number of idle 
cars reported, in April, was equal to more than 20 per cent. of 
the total, so there has been a substantial gain in traffic. 


uy 
st. 
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i A ConsuLar report on the trade of Marseilles for the 

year 1907 states that the work of building the railway from Estaque 
f to Martigues, has been begun at Martigues. The date 
; of its opening cannot be fixed, but as the Paris-Lyons- 
i Mediterranean Company is interested in it, it is pushing 


on the work. This new line will avoid passing through the 
Nerthe Tunnel, doubles up to Miramas, the main line, and will 
facilitate traffic to and from Marseilles. It is being constructed at 
the expense of the Paris-Lyons-Mediterranean Company, and the 
necessary funds have been provided for the work. 


An elevated railway extension in Chicago is to be 
built by the North-Western Elevated Railway in order to relieve 
the congestion of traffic on the elevated terminus loop. The exten- 
sion will be on the north side of the river, on North Water-street, 
which street runs close to the river bank and is occupied by rail- 
way freight tracks. The extension will be at right angles to the 
main line on Wells-street, and will run to a terminus at Clark- 
street, a distance of two blocks. The terminus station will be 
level with the viaduct approach to the Clark-street bridge over 
the river. This terminus will be convenient to the northern part 
of the business district. Some of the trains will use this new 
terminus, while others will continue to use the loop as at present. 


EINES Poe meen yy a 


THE use of accumulator cars on main lines has latterly 
begun to assume some importance, and some particulars of 
experience gained during ten years’ trials on the main lines of the 
Palatinate Railways, which are given in the ‘ Bulletin of the 
International Railway Congress,” should not be allowed to pass 
unnoticed,, The chief conclusion to be drawn from the experience 
of the Palatinate Railways, extending over a number of years, is 
that an accumulator motor car service can be economically success- 
ful if the battery is well and carefully maintained, and if the 
current can be generated at a cheap rate; in it we have a motor 
car system which is reliable to a high degree. These indisputable 
advantages probably outweigh the disadvantages inherent to 
accumulator cars, the allowance that has to be made, when draw- 
ing up the time tables, for time of charging, the very careful 
supervision required, and the fact that the possibility of using 
them is frequently limited by the size of the battery and the want 
of charging stations. 


Ir is announced from Paris that concessions will 
shortly be granted to the Midi Railway Company for the working 
of the fo lowing lines, which are about to be constructed :-(1) A 
standard gauge railway from Auch to Lannemezan ; (2) a narrow 
gauge railway from Castelnau-Magnoac to Tarbes ; (3) a standard 
gauge railway from Arrean to Saint-Lary. These lines will be 
worked electrically, and the energy will be derived from a hydro- 
electric generating station in the valley of the Oule. In addition 
to these, the following railways, now worked by steam, will be 
electrified, viz., the lines from Montréjeau to Luchon, from 
Lannemezan to Arreau, from Tarbes to Bagnéres de Bigorre, and 
the section between Montréjeau and Tarbes, on the railway from 
Toulouse to Bayonne. Moreover, the agreement signed between 
the Government and the Midi Railway Company provides for the 
subsequent electrification of a certain number of lines situated to 
the west of those already named. These are the railways from 
Lourdes to Pierrefitte, from Pau to Bédous, from Buzy to Laruns, 
and the section between Tarbes and Pau, on the line from Toulouse 
to Bayonne, 


Accorpine tothe Railway News, the Midland line from 
Hawes Junction to Carlisle is signalled at night, and during falling 
snow, by a new type of signal light. This lamp is of American 
manufacture, burns constantly day and night, requires attention 
only twice in a week, and consumes considerably less oil than the 
signal lamps in general use. In this lamp, the flame from the 
thinnest of rape wicks shines through spectacle glasses which 
magnify its volume and penetration many times, and thus a mini- 
mum of fuel is consumed with a maximum effect. Then, again, 
the ordinary pattern of oil signal lamp requires filling and trim- 
ming once every twenty-four hours, and when it is remembered 
that distant signals are situated three-quarters of a mile from the 
signal-box, where the lamps have to be brought for attention, it 
will at once be realised that signal lamping expenses form a con- 
siderable item on the weekly pay bill. Broadly speaking, says our 
contemporary, £1 per box per week is quite a conservative esti- 
mate of the cost, since almost every signal-box has, at least, one 
lampman, and many, of course have several. Electricity and gas 
having been both discarded on trunk lines as signal luminants on 
the score of uncertainty, it was feared that oil lamps would have 
to remain with all their costly attributes, 

















NOTES AND MEMORANDA. 


In the deep alluvial mines of Victoria trouble is expe- 
rienced during periods of falling barometer from the escape of gas 
from the gravel. To obviate this, air locks are used ; by blowing 
air behind the doors the pressure is increased so that the gas can- 
not flow fro a the gravel and so interfere with the work. 


AccorpinG to the Electrical Engineer, Weinberg finds 
that if the column of heated gas in the Poulsen arc is replaced by 
a solid body which varies its resistance largely with the tempera- 
ture, improved steadiness can be obtained. For this purpose he 
uses a glowing rod of thorium enclosed in a hydrogen-filled space 
and connected to the Duddell high-frequency circuit as usual. 
Undamped vibrations are thus obtained, which are much more 
regular than those obtained with the unstable arc. 


THE output of tin in the United States and Alaska in 
1907 was 62 tons, derived from 89 tons of concentrates. In addi- 
tion, several hundred pounds of metallic tin were produced in an 
experimental way by a mining company in South Dakota. A con- 
siderable quantity of tin ore, mostly low grade, which is not 
included in the production, was mined, but left on the dumps. 
The output of the United States was only about one-twentieth of 
1 per cent. of the world’s production for the year, but there was 
great activity in prospecting in Alaska, Washington, South Dakota, 
Texas, North Carolina, and South Carolina, in all of which States 
tin deposits of more or less importance have been located. 


THE quantity of iron ore produced in Russia was 
greaterin 1907 than hitherto, and amounted to 4,227,419 tons, 
which is said to be exclusive of the manganese ore exported from 
Poti. The qnantity exported was 881,322 tons, as compared with 
164,016 tons in the previous year. Itis stated, moreover, that the 
Sovth Russian metallurgical works were supplied with 83,870tons 
more iron ore during the year under review than in the preceding 
year, while the quantity remaining in stock at the close of the 
year was » 0,000 tons as compared with 161,290 tons in 1906. At 
the metallurgical works in Poland the consumption of iron ore 
diminished by about one-third, as compared with the year preced- 
ing, and it is reported that several blast furnaces in the vicinity of 
the Vistula were obliged to cease working. 


A RECENT issue of the Electrical World contains a 
description of a form of elastic suspension for the metallic filament 
of an incandescent lamp, for which a patent has been granted to 
Paul Druseidt, of Remscheid, Germany. A glass carrier for the 
filament spiders is supported at each end by spiral springs, and the 
leading-in wires are connected to the filament by the intermediary 
of a spring or similar flexible arrangement. ‘ide supporting 
springs may also be used. It is stated that these springs have a 
cushioning effect upon the filaments and greatly lengthen the life 
of the lamp, particularly as they absorb vibrations and prevent 
friction and breakage of the filaments in their retaining elements 
or hooks. For this reason a larger number of retaining hooks than 
at present employed can be advantageously used. 


Hose used on rock drills are likely to become cut by 
being dragged over rough stones. To prevent this, says the 
Rngineering and Mining Journal, wind the hose with marline, 
which not only affords a protection against cuts, but gives 
additional strength to the hose. Woven hose jackets of marline 
or cotton also give good results, although a jacket of this character 
stiffens the hose and makes it more difficult to handle, at the 
same time, it prevents kinking. The use of hose bound with soft 
round wire should be avoided, as the wire, if cut or broken, 
unwinds easily and is apt to catch, and render handling difficult. 
Hard, flat steel-wire winding when broken clings to the hose 
instead of unwinding. Elliptical wire winding imbedded in the 
cover affords protection and gives added strength to the hose. 


THE suitability of a gas and air mixture for suppiy to 
a gas engine or a blast furnace depends on its thermal value, 
pressure, temperature, and moisture. These quantities are con- 
tinually varying, and a simple method of testing the quality of 
the mixture is desirable. Herr W. Heim points out that when 
the proportions of gas and air can be varied at will it is only 
necessary to withdraw a small constant volume of the mixture and 
to ignite it, and to determine by repeated experiment which pro- 
portions give the highest flame temperature, as the mixture with 
this proportion will be the most efficient. The temperature indi- 
cation can be conveniently carried out by means of an e‘ectric 
pyrometer and galvanometer. By connecting such an apparatus 
to a small chamber in connection with the gas engine cylinder, 
the adjustment of the proportions of gas and air to the best value 
can be readily made several times a day to meet the varying 
conditions. 


Tue following recently appeared in our contemporary, the 
Electrician :—** * Wireless’ opera is the latest development, and 
Dr. Lee de Forest is reported to have promised that ‘ any person 
residing within ten miles of Covent Garden, London, will be able 
to hear the opera by wireless telephony. The apparatus will be so 
cheap that it will be within the reach of everyone. I have already 
succeeded in transmitting a solo over 30 miles without wires, 
and the practicability of transmitting every note of the orchestra 
and chorus in any theatre in London is not a matter of question, 
but of certainty.’ Dr. Lee de Forest has recently repeated the 
statement that the battleships of the United States now on a 
voyage around the world are fitted with the De Forest system of 
wireless telephone apparatus enabling oral communication to be 
maintained for a distance of 40 miles. The inventor is about 
to visit this country tosubmit to the Admiralty apparatus with a 
range of 75 miles,” 


In a recent British Patent Specification Siemens 
and Halske describe a process by means of which the harden- 
ing of tantalum by oxygen can be carried out without great 
increase of brittleness. The tantalum to be hardened has added 
to it tantalum containing oxygen, or partially oxidised tantalum. 
The following examples are given of the effect of adding before 
fusion a certain proportion of a sample of tantalum containing 
oxygen to the pure metal :—An addition of 1 per cent. of the 
hardening agent gave a marked increase in hardness, but at the 
same time an essential increase in brittleness. With 2 per cent. 
addition the hardness was such that the sample could still be 
filed ; the brittleness had decreased somewhat, while the material 
was still workable. With 10 per cent. of the hardening agent 
added the material obtained was so hard that it could not be 
worked, but the brittleness was very slight. The properties of the 
oxygenated Tantalum have first to be determined experimentally, 
as there is no known process for analytically determining the 
amount of oxygen therein. 


In a paper recently read by H. Pender before the 
American Institution of Electrical Engineers a method of solving 
alternating current problems is given, by the use of which it is 
claimed that the labour of algebraical and numerical calculation is 
reduced toa minimum. In the case, for instance, of circuits in 
parallel, instead of using the admittance, conductance, and suscep- 
tance of the various branches in the manner usually adopted in 
America, the author uses simply the power-factor (cos @) and the 
reactance-factor (tan ¢) of the various circuits. He shows how 
the other quantities can be expressed in terms of these, and so 
avoids the labour that is sometimes necessary to separate the real 
and the imaginary parts ofa function of a complex argument. He 
illustrates his ‘‘minimum work ” method by working out in full 
numerical examples connected with the transmission of electric 
power, the alternate-current transformer, and the induction motor, 
In the last two cases equivalent networks are given, so that his 
method is directly applicable. In an appendix tables are givén 





which will facilitate practical calculations, 


MISCELLANEA. 


AccorpinG to the Electrical World the beautiful 
mountain peak of Japan, Fuji Yama, is to he lighted by electricity, 
preparations having been made to erect an electric power plant to 
illuminate the peak at night, and numerous telephoneand telegraph 
stations are to be erected along the route to the summit. 


THE official trial of the destroyer Para, built for the 
Brazilian Government by Yarrow and Co., Limited, Glasgow-—late 
of Poplar, London—took place on 16th inst. in the Firth of the 
Clyde, when a speed of 27} knots was obtained during a 
continnous run of three hours, carrying a load of 100 tons. 


AN irrigation pumping plant is being constructed on 
the Panuco River, about 125 miles above Tampico, Mexico, on a 
large sugar plantation. It comprises a gas producer fitted to use 
charcoal or anthracite, a 140 h.p. three-cylinder gas engine, and a 
centrifugal pump rated at 4500 gallons a minute against a head of 
about 80ft. 


WE hear that the wireless telegraph system which is 
being used in the French manceuvres is working perfectly. The 
central telegraph station is connected with a balloon which is 
used by the General Staff directing the mancevvres, and tele- 
grams have been intercepted from Berlin, apparently Press 
messages to liners at sea. 


As his Majesty’s ship Indomitable has recently been 
successfully docked at Chatham, it is understood tht an attempt 
will be made to dock the Dreadnought, the flagship of the Nore 
Division of the Home Fleet. It is believed that there will be no 
difficulty in getting the Dreadnought through the lock and 
entrances to the basins at Chatham. 


Accorp1nG to a Consular report an attempt was made 
to introduce motor traction cars into Rostov, but the results were 
not encouraging to those who invested their money in the scheme. 
Four cars weighing 250lb. each and worked by benzine were 
purchased in Germany, but the expense of their upkeep, the 
opposition of the local draymen, and the few months during which 
it is possible to run them, caused the attempt to be abandoned. 


Last February a commencement was made with the 
laying of a new 15in. main from the reservoirs at Touch to Stir- 
ling, which, with the surrounding districts of Bannockburn and 
Causewayhead, at times felt the want of an adequate supply. The 
new main, which has been laid for a distance of about four miles 
and at a cost of over £10,000, has now been completed, and a for- 
mal test made at the reservoirs, and the water turned into the 
new pipe. 


THe Norwegian motor schooner Saevareid recently 
arrived at Yarmouth with 350 tons of granite setts. This vessel is 
fitted with a paraffin engine capable of giving her a speed of five 
knots when loaded, the object of the engine being to propel the 
vessel during calms, or against head winds. The cargo winch is 
also motor-driven by a separate engine. The Saevareid has been 
especially constructed to ascertain the value of auxiliary oil motors 
for North Sea trading vessels. 


A concession has been applied for b,” a combination of 
Netherlands and Belgian subjects for the erection in the neigh- 
bourhood of Venlo, in the province of Limburg, of a factory for 
the manufacture of dynamite and other explosives, chiefly for 
mine-blasting purposes. The proposed works will consist of thirty 
buildings, extending over about 77 acres, and the requisite motive 
power will be furnished by steam and electricity, the latter like- 
wise to be employed for lighting the whole area. It is anticipated 
that the works will give employment to a large number of hands. 


Ir is reported that on the lines of the Muskegon-Grand 
Rapids Power Company, which previously worked at 72,000 volts, 
the tension has now been raised to 110,000 volts. This is due to 
the use of the suspension type of insulators, which renders it 
easy to deal with pressures which were previously considered to be 
almost impossible: The pin insulator, it is stated, when 
constructed of dimensions adequate for very high voltage, becomes 
unwieldy and mechanically’ troublesome, while the use of the 
suspension insulator actually leads to improvements in line 
construction. 


AccorpinG to a contemporary the heat of the New 
York Subway has been engaging the attention of Mr. Bion J. 
Arnold, consulting engineer to the Public Service Commission, as 
in summer the temperature of the subway is some six degrees 
higher than that of the street. He recommends the building of 
a solid, continuous wall— preferably, for economy, of terra-cotta — 
between the north and south express tracks, except where the 
subway runs into single tube construction. The aim s ught is 
ventilation by piston action as through acylinder. The system 
was first adopted on the London electric railways; and the same 
effect is obtained in New York, where the trains pass through 
the closely-fitting tubes under the East River, and in a portion of 
the subway between Thirty-third-street and the Grand Central 
Station, and where, as in the London tubular system, the train 
forces the air in front and draws a strong suction behind. As 
constructed the subway, for the most part, is a wide enclosed 
roadway, with no segregation or partition of tracks. 





A TRANSLATION of the new Customs tariff for Denmark 
has recently been published in the form of a Blue-book of sixty- 
three pages. The new tariff comes into operation on January Ist, 
1909. Considerable changes have been made alike as regards the 
variety of articles subject to duty and the amount of the impost. 
On electrical machines there is a reduction from 10 per cent. to 7} 
ad val., and in other machines not specifically tariffed the new 
duty is reduced from 10 to 5 per cent. ad ral. Metals continue to 
be admitted free as before. Constructional iron and stvel is to be 
admitted free, but hoops and rods, boiler-plates, &c., are to be 
charged 10}d. per cwt. Wire covered with paper or other material 
for electrical purposes will be subject to 74 per cent. ad val. duty. 
All corded wire, including wire rope and barbed wire, will be 
charged 2s. 97d. percwt. Wire nails and tacks are in future to 
be charged 2s. 3d. per ewt., and bolts, nuts, and rivets, as well as 
heavy wrought and cast iron articles, at 1s. 8jd. percwt. Other 
changes include razors and table cutlery at £1 8s, 3d. per ewt , 
sheet metal goods, 11s. 34d. per ewt , cooking utensils and agri- 
cultural and horticultural tools, 4s. 63d. On plates and sheets the 
tariff varies from 2s. 31. to 16s. 11}d. per ewt., according to des- 
cription and shape or the amount of work put on them. 


AccorpINnG to a report from Amsterdam, dated Sep- 
tember 12th, the cutting and polishing of one of the larger sections 
of the Cullinan diamond has recently been completed. The great 
stone was first divided into two main and several smaller pieces. 
The two larger pieces before cutting and polishing weighed respec- 
tively 1700 and alittle over 1000 carats, the remaining pieces weigh- 
ing together 300 carats. Itisthe smaller ofthetwo main segments, 
the cutting and polishing of which have been finished, and the 
result is a circular brilliant of 30 carats. It is bluish white in 
colour, and of peerless beauty and purity. The remarkable thick- 
ness of the stone allowed for the cutting of hundreds of facets 
between the table and the apex, giving an unparalleled refraction 
and polarisation. Even this stone—the smaller of the two main 
pieces—is the largest cut and polished diamond in existence. 

he larger section, which is not as thick through as the smaller, 
is being cut in pendant shape, and will be completed in about two 
months’ time, when it is expected to weigh about 600 carats. 
Both stones are absolutely flawless, and their values will far 
surpass the original estimates. Among the smaller fragments is 
a brilliant of 100 carats, which alone is valued at £25,000. Photo 





graphs are being taken of the stones in all stages of cutting. 
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The Utilisation of Irish Peat. 


THE paper read by Captain Sankey during the 
last meeting of the British Association on ‘The 
Utilisation of Peat’’ is an interesting episode in 
the history of the various attempts which have 
been made to develop the natural resources of 
Ireland. Captain Sankey knows that the con- 
version of peat into an efficient substitute for raw 
coal cannot be made a financial success. The only 
obstacle which he seems to recognise is the 60 to 
80 per cent. of water contained in the raw material. 
But he proposes to adopt some form of producer 
now in use in which the partially dried peat is 
used to make gas. This gas will drive engines, 
which in turn will generate electricity to be trans- 
mitted over Jong distances to produce light and 
power. But this isnot all. There are by-products, 
such as sulphate of ammonia, which can be sold 
at a large profit. The gas engine renders the 
utilisation of peat practicable as a commercial 
speculation for the first time. That is the substance 
of the paper in a nutshell. 

The paper and the discussion which followed it 
betray a want of knowledge of all the conditions, 
which is not remarkable. We have nothing to 
say against the chemistry or the engineering of 
the scheme. We may concede that it is quite 
p«ssible to do all that we are told bas to be done. 
The obstacles standing in the way are of quite a 
different character, and a thorough acquaintance 
with them can only be acquired by a residence of 
a couple of years on the bog of Allen. Captain 
Sankey’s paper is really only the latter half of a com- 
plete exposition of the subject. The first thing to 
be settled is the supply of raw material; the 
second is the utilisation of the electricity which 
it is intended shall be produced. It does not 
appear that any one at the British Association 
possessed first-hand information abcut the bog of 
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| miles which intervene cross the eastern narrow end 


Allen. This is an enormous more or less desolate 
waste extending as a species of belt across the 
middle of Ireland. The two stations furthest apart 
in the British Isles are Kildare and Athy on the 
Great Southern and Western Railway. The 15 


of the bog. Close to Athy used to stand a works 
established by a Mr. Hodgson, more than half a 
century ago, for the utilisation of peat. Mr. Hodgson 
was quite successful in turning out a beautiful fuel 
in the shape of briquettes. He did more. He tried 
the utilisation of by-products. The first “ paraffin ” 
candles ever seen were made at the Athy 
works, and shown in Dublin at the International 
Exhibition of 1853. They cost £400 each. 
'How much money was lost in the Athy works 
is not known. Mr. Hodgson certainly sank 
£20,000 of his own. The principal factor 
was one which Captain Sankey has apparently 
overlooked, viz., the transport of the raw material. 
A central generating station is built, and peat is 
brought in from all round. But by degrees the 
peat is used up in ever widening circles ; light rail- 
ways or tramways must be put down, and, finally, 
the condition is reached when the cost of carriage 
becomes prohibitive. This it was in the main that 
ruined the Hodgson undertaking. The only way 
to get over the difficulty is to dismantle the station 
after a few years, and start another in a different 





depreciation. No scheme can be commercially 
complete that does not provide for the rapid 
exhaustion of the raw material. 

Captain Sankey is practically silent as to the 
nature of the material with which he has to do. 
It is, of course, possible that his information is 
much more complete than it seems to be. He 
speaks, at all events, as though the peat was a com- 
paratively shallow deposit. Now, roughly speak- 
ing, there are three kinds of peat. First, on top, 
the light fibrous stuff with which we are all more 
or less familiar because it may be seen going in 
bales through the streets of London for horse litter. 
This would not be worth carriage to the works, 
unless, indeed, as was suggested by one speaker, 
whiskey can be made of it. Under it lies “ black 
peat,” more or less amorphous. It is this which 
Captain Sankey proposes shall be converted into 

“mud,” cut up into slabs, and dried by the sun and 
wind. It is a commonly used fuel in Ireland, and 
is known as “hand turf,” because the mud is 
moulded into three-sided bricks by hand on a dry 
surface. The light peat lying above it is called 
“slane turf,” because it is cut with a peculiar narrow- 
winged spade known as a slane into sods, which 
are dried and burned by the peasantry. The third 
variety is a remarkable material, comparatively 
scarce, and usually lying at a great depth. It cuts 
like cheese, is quite devoid of fibre, is almost black, 
and, when dry, so hard that it can be cut with a 
knife and polished. It burns with aclear hydrogen 
flame of great strength and absolute purity. Its 
heating powers are very high. It is so rare, how- 
ever, that it does not count commercially. It is on 
the second layer of black peat that reliance must 
be placed. Now this lies in beds sometimes as 
much as 40ft. thick—seldom less than 5ft. Next 
let it be borne in mind that every excavation that 
is made in summer invariably becomes full of water 
in winter, and we can understand that the winning 
of the raw material is by no means a simple matter. 
All the water must be removed from the existing 
excavation before that excavation can be extended. 
The probability is that pumping plant of consider- 
able power must be used. But this is not all. 
Large districts in the bog are simply morass. They 
resemble, for example, Chat Moss. It has been 
proposed very frequently to reclaim large sections 
of the bog by drainage; but, unfortunately, thera 
is no place into which to drain it. It lies too low 
and is practically a dead level. A great system 
of arterial drainage with powerful pumping plant 
would be necessary. The bearing of all this on the 
utilisation of peat should be obvious. There are 
only available portions of the bog which are com- 
paratively dry; and a very careful survey should be 
made in the first instance for the purpose of select- 
ing a favourable site for the intended central station. 
It must be kept in mind that the experiment, if it is 
to succeed, must be made on alarge scale. The 
making of peat fuel by the peasantry will, indeed, 
if watched, give much valuable information; but it 
furnishes no precedent for operations which will 
involve thousands of acres. 

At the meeting the question of climate was passed 
over far too lightly. The precedent set by Belgium 
is of no value whatever. We might as well attempt 
to grow champagne grapes in the South of England 
because they can be grown in France. The electri- 
city when generated must be transmitted over 
long distances, and would have to perform the 
somewhat speculative function of creating a demand 
which certainly does not now exist. 

We need scarcely say that we entertain with 
interest any scheme which promises to develop the 
resources of the sister isle. There may be, and we 
hope there is, much more promise of success in 
Captain Sankey’s scheme than appears at first 
sight. He gets over the drying difficulty, at any 
rate. It will be a remarkable testimony to the 
abilities of the chemists and the gas engine builders 
of this country if they can make money out of a 
fuel containing 60 to 80 tons of water in every 
100 tons of it. The estimate we see for plant 
is £50,000—not an inconsiderable sum. We 
venture to suggest that before this outlay is 
incurred, an inquiry lasting at least twelve months 
shall be carried out by competent authorities on the 
spot. Iron huts established in various parts of the 
bog, properly fitted up with meteorological apparatus, 
should be constructed as residences for the observers. 
Excellent snipe shooting is to be had during the 
winter. Headquarters might be established at 
Athy. It may be taken for granted that the gas 
engine and the gas producer have been thoroughly 
studied. It remains to study the great Bog of 
Allen. Old investigators had to consider the drying 
of the peat. If Captain Sankey and his friends are 





district ; due allowance must, of course, be made for 





right, investgation may now take a somewhat 
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different line of inquiry. We hope to see some of 
its results take the form of another paper to be read 
by Captain Sankey about this time next year. 


The Production of Sieel. 


THE year 1907 will be memorable in the history 
of steel production throughout the world, not only 
because the output was greater than in the preced- 
ing year, but also because the advance would have 
been of considerably larger volume if it had not 
been for the occurrence of an unfavourable reaction 
which started about the middle of the year. In 
particular the makers in the United States were 
affected, especially owing to the financial crisis in 
that country, but if the latter event had not mani- 
fested itself it is probable that a fresh record would 
have been made in the output of steel, which 
generally follows any developments taken by the pig 
iron branch. Yet the principal effect of the crisis 
was merely to impose a check upon expansion, as 
the tonnage of pig iron, and presumably also of steel, 
made in the first half of the year was larger than in 
any equivalent period in the history of the United 
States. In the second half of the year, however, 
the prejudicial influences of the financial situation 
came into operation, although it was not until the 
concluding months of the year that any material 
diminution in the rate of production as compared 
with the first half of the year took place. The set- 
back then became so remarkable that by the end of 
December the number of furnaces in blast was 
actually less than one-half of those at work in the 
previous month of June. Notwithstanding the 
downward movement in the later months the pig 
iron makers were able to turn out for the whole of 
the year a larger tonnage than in 1906, whilst the 
production of steel experienced a slight diminution. 
Apparently the American crisis did not in any way 
react unfavourably upon the British iron and steel 
trades last year, as the reduction in the output of 
pig iron may be mostly attributed to the decline in 
the demand for shipbuilding material in the second 
half of the year, but this did not prevent an 
increase in the production of steel. Germany was 
also exempt from the disturbing influences of the 
United States in respect of the iron and steel 
trades, except that prices entered upon a falling 
gradient, and it stands alone among the three 
principal countries concerned as that which 
succeeded in producing both a larger quantity of pig 
iron and of steel than in 1906. 

At the present time the three leading countries 
control approximately 83 per cent. of the aggregate 
production of steel throughout the world, the 
United States making three and a-half times the 
tonnage of the United Kingdom, and Germany 
nearly twice the quantity made by the latter. In 
considering the volume of output it is necessary to 
bear in mind, as mentioned on a former occasion, 
the relative size and populations of the countries in 
question. Taking first of all the United Kingdom, 
we find, according to the statistics collected by the 
British Iron Trade Association, that the produc- 
tion of Bessemer and open-hearth steel and of 
crucible and other special qualities amounted to 
6,552,000 tons in 1907 as compared with 6,492,000 
tons in 1906. This represents an increase of 
60,000 tons, which shows, in conjunction with the 
reduction of pig iron last year, that we are more 
largely entering upon the manufacture of steel. 
In the case of Germany, which made a larger 
tonnage of pig iron in 1907 than in the preceding 
year, the returns issued by the Association of Iron 
and Steel Producers indicate an output of steel 
totalling 12,063,000, tons as contrasted with 
11,307,000 tons in 1906. This is an augmentation 
of 756,000 tons, and is considerably greater than 
the expansion which occurred in the output of 
pig iron last year as compared with 1906. The 
statistics published by the American Iron and 
Steel Association have to be read in conjunction 
with the estimated output of high grade steel, and 
on this basis the production in the United States 
reached 23,360,000 tons in 1907. As the ascertained 
quantity made in 1906 amounted to 23,398,000 
tons, it will be seen that notwithstanding the 
growth in the production of pig iron in 1907, that 
of steel declined by 38,000 tons. If allowance is 
made for the latter tonnage it will be found on the 
balance for the three countries that an advance of 
778,000 tons took place in the manufacture of 
steel in 1907. 

The characteristic feature of the British iron and 
steel production in 1907, as, indeed, in preceding 
years, lies in the comparatively low proportion of 
pig iron that is converted into steel. This is 
doubtless due to the excellent brands of iron which 
continue to be made in various parts of the 





country, and which have gained a high reputation 
in the trade for many years past. At the same 
time, the tendency exists, as previously stated, to 
transform more pig iron into steel in recent years. 
For instance, the quantity of pig iron made and 
converted into steel in 1905 amounted to nearly 
61 per cent. of the aggregate production of pig iron 
in the United Kingdom. In 1906 the percentage 
rose to 64, and in 1907 to 66 per cent. The 
advance, although not very considerable, is at all 
events significant of the course of events. The 
movement in Germany has been in a similar direc- 
tion for several years past, and in 1906 the tonnage 
of steel made represented 90 per cent. of the manu- 
facture of pig iron, whilst an advance to 924 per 
cent. was recorded in 1907. In the United States 
the quantity of steel made formed approximately 
90 per cent. of the output of pig iron in each of the 
two past years, and the figures both for that country 
and for Germany are higher than in the average of the 
three years ended with 1905. The production of 
steel per head of the population, according to a 
Board of Trade return issued a few months ago for 
a period of years ended with 1906, has now for 
several years been greater both in Germany and the 
United States than in the United Kingdom, although 
we are only surpassed by the United States in the 
consumption of pig iron per head of the population. 
The present condition of international trade renders 
it extremely improbable that the steel production in 
1908 will approach the figures already given for the 
past year. The output in the United Kingdom has 
been curtailed for some months past, Germany has 
been compelled to enforce restrictions, and the 
monthly output of pig iron in the United States is 
now only half that obtaining last October, 
when the production was equivalent to a rate of 
28,000,000 tons per annum. It is fortunate that 
such violent fluctuations do not occur in the 
United Kingdom, where moderate variations do not 
cause any material disturbance in the industrial 
situation. 


Engineering Research. 


Not long ago we referred to the installation of 
Professor Goss as Dean of the College of Engineer- 
ing, University of Illinois, at Urbana. It will, 
perhaps, be remembered that addresses on various 
subjects were delivered. We have already dealt at 
some length with one of these by Mr. W. L. Abbott 
on the “Standing of the Technical Graduate in the 
Engineering Profession.’”’ He was followed by Mr. 
Robert W. Hunt on the “ Value of Engineering 
Research,” and Professor Goss, in considering the 
work of the college, subsequently had something to 
say on the same subject. We are not surprised to 
find both gentlemen vague and general in their 
remarks. Few things about technical education 
have been more unsatisfactory from the beginning 
than “ Research.’ Many of our readers no doubt 
remember the time when a violent controversy 
went on concerning the action taken by the Science 
and Art Department at South Kensington in the 
matter of research as carried on by students. But 
South Kensington has not stood alone; and much 
remains to be accomplished before research can be 
placed on a footing which will be satisfactory to 
most people interested. The difficulty has always 
been, we think, lack of precision in defining the 
meaning of the word. Research carried out with a 
definite object, properly directed, and conducted by 
competent men, is one thing. Research managed 
haphazard, on the off-chance of discovering some- 
thing, is quite another affair. It is a pity that this 
is not always made quite clear by those who advo- 
cate investigation. 

The address before us, delivered by Mr. Hunt, 
supplies an excellent example of the lack of defini- 
tion to which we refer. There are, it is well to 
remember, those who hold that research, properly 
so-called, cannot be carried on outside a laboratory 
or a technical college. Others give it a far wider 
range. Mr. Huntis one of these. He directed atten- 
tion to the fact that in the early days of manufacture 
things were so bad and so imperfect that it was 
very easy to effect improvements, whereas in the 
present day it would seem that we know so much 
that it is very difficult to add to our knowledge by 
further inquiry. But, he pointed out, the natural 
resources of the United States, enormous as they 
are, cannot last for ever, and it behoves those 
interested in the prosperity of the nation to try 
and hit upon methods of economising coal, oil, 
and iron ore, things which can never be replaced. 
Nothing, he says, but research can effect this. 
When, however; we come to the knowledge of 
what he had in his mind when he spoke of re- 
search, we find that he used the word in a very 





broad sense indeed. He by no means confines 
research to the laboratory or the college. Thus, 
speaking of the Bessemer process, he said :—‘ [ft 
was my fate to commence my active business career 
practically coincident with the birth and introduc- 
tion of the Bessemer process of making steel. 
When I look back and see the difficulties with 
which we had to contend, and which seemed to us 
without end and absolutely insurmountable, and 
look now upon what is being done, I can hardly 
believe that what I remember can be true. | 
remember so well the day upon which I accom- 
plished the feat of making forty heats of five tons 
each of Bessemer steel in twenty-four hours, 
With -vhat pride I heralded it throughout the 
country among my metallurgical friends! To-day, 
in a differently equipped plant, but still with the 
same kind of Bessemer converters, every day one 
with the other continuously, 2500 tons of steel are 
being made.”’ 

Here we think Mr. Hunt is somewhat misleading. 
The improvement came about not as the result of 
research, but of the gradual discovery in practice of 
the disabilities of the process. These were oyer- 
come by ingenious men—Bessemer himself, Holley, 
and many others. We do not think that any pro- 
fessor advocating research would have used the rise 
and progress of the Bessemer process as an example 
of research work. The discovery that manganese 
would counteract the mischief wrought by such 
impurities as phosphorus was not made by 
chemical research, and to this day, in spite of 
all the laboratory work done in the United States, 
the rails made from phosphoric pig by the Bessemer 
process area bye-word and a reproach. Manganese 
was introduced as a ‘ physic”’ in the conversion of 
iron into steel by William Reynolds as far back 
as 1799. Between that date and 1856 no fewer 
than twenty inventors took out patents. Robert 
Mushet made the twenty-first. It may, of course, 
be said that the gradual acquisition of know- 
ledge by a manufacturer in the course of his _busi- 
ness is the result of research; but that is not the 
way in which the word is ordinarily used, nor is it 
quite the thing for which Government grants are 
sometimes made. Mr. Hunt, indeed, gives not the 
most remote indication of the sort of research 
which the Engineering College of the University of 
Illinois ought to undertake. 

Professor Goss was far more definite and enlight- 
ening. But he, again, used the word research in an 
abnormal sense. He took for one example of the 
result of research the use of armoured concrete. 
This appears to have originated with M. Henne- 
bique, and all the really valuable information that 
is possessed on the subject has been the result of 
direct experience acquired from actual practice in 
construction. Improvements in the manufacture of 
cement have, on the other hand, resulted from 
very careful chemical laboratory research, directed, 
not haphazard, but to a definite end. Another 
example which he cited as evidence of what lack 
of research had effected was the Quebec Bridge. 
Speaking of the boom which failed, he said: 
Engineers who have followed the testimony of 
the investigators now understand that the design 
of the lower chords of the Quebec Bridge was based 
on assumptions unsustained by experimental data,” 
and he goes on to point out that if adequate means 
had existed for testing the strength of the boom 
there would have resulted information which would 
have prevented a catastrophe. The argument is 
good as far as it goes; but it may be pointed out 
that it does not quite agree with the verdict of 
Mr. Schneider, who, as we stated last week, main- 
tains that the whole design was so radically wrong 
that if the chord had not given way some other 
member would. 

The mistake made by both the speakers whom 
we have quoted will become obvious if we realise 
the unfitness of the examples cited to the object 
which they had in view. That object was the 
enhancement of the research work which it is pro- 
posed to carry out in the college of which Dr. Goss 
is the dean. But not only have the two methods, 
viz., that of the manufacture of steel or of armoured 
concrete,and that of the laboratory, little or nothing 
in common, but they are actually directed in the 
main to different objects. Research properly con- 
ducted within its own sphere, and with a strict 
regard for its limitations, can be enormously useful. 
But any attempt made by the laboratory to under- 
take investigations which can be far better made in 
practice by the manufacturer must end in dis- 
appointment. The one thing wanted is a sense of 
proportion in those who talk largely about the 
inestimable value of research. To these worthy 
people it is an end in itself instead of being a meazs 
to an end. Professor Goss’s research work with 
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the locomotive supplies an admirable example 
of what was strictly legitimate and valuable, 
because it was quite within the power of such a 
staff as a technical school can supply to perform 
it. The first essential to the success of any such 
research as can be carried out by a technical school 
ig a full recognition of its limitations, to the dis- 
placement of an overgrown estimate of its capaci- 
ties. We venture to think that, notwithstanding 
the addresses of Mr. Hunt and Dr. Goss, the 
latter has so much experience and common sense 
that the school of which he is the head will 
accomplish admirable research work in ways to 
supplement and aid the experiences of the engi- 
neer, the ironmaster, and the miner. But we do 
not suppose that he will consider a complete 
Bessemer plant, a real coal mine, or a works for the 
construction of a big armoured concrete structure 
necessary adjuncts to the university, notwith- 
standing the identity which he assumes to exist 
between the operations of the manufacturer and 
the functions of a technical college. 


The Board of Trade Arbitration Court. 


THE present Board of Trade is quite determined 
to have its finger in all labour disputes. In this it 
may be wise or it may be unwise, according to the 
conditions. There are occasions when the correct 
course is for the authorities to turn their backs or 
close their eyes—like a discreet schoolmaster—when 
a mill”’ is in progress. 
a case in point. A short, sharp fight would have 
settled it for years to come; the well meaning but 
ill-advised interference of the Board is likely enough 


to bring about friction and unrest for an indefinite | 


period. On the other band, there are times when 
interference is right and proper, and the Board, 
where it has been more modest in its aims, has done 
invaluable work, and has assisted at the peaceable | 
adjustment of many disagreements between capital 
and labour. It is indeed—and perhaps justly—=so | 
well satisfied with what it has done that it proposes | 
now to establish a permanent Arbitration Court for | 
the settlement of trade disputes on the lines 
indicated in the memorandum reprinted on page 308. 
This Court is to be very simply constituted. It | 
will be composed of three or five members, 
and will be appointed by the Board itself. 
One member will be a_ perfectly impartial 
person whose inclinations lie neither in favour of 
capital nor labour. He will be the chairman, and 
presumably the arbitrator-in-chief. The casting 
vote will no doubt rest with him. The other two 
or four members will be independent as far as the | 
dispute itself is concerned, but a moiety will be 
drawn from a “panel” of employers, and a moiety 
from a ° panel” of workpeople. The court thus | 
constituted will be at disposal in any dispute, but | 
its good offices must be sought by both sides. It | 
will have power neither to thrust itself between 
the contending parties nor to enforce its rulings. | 
It will be a voluntary—-as opposed to a compulsory 

arbitration court, and in that respect it will be | 
pre-eminently better than the New Zealand courts, 
for example. That it may fulfil the expectations of | 
its promoters must be the sincere wish of every- | 


one who has suffered by and seen the suffering | 
caused by strikes and lock-outs. We do not doubt | 
that it will nip in the bud many, many minor | 
hickerings, but it is too much to hope that it will | 
prevent the occurrence of those occasional great 
disputes when neither party is disposed to accept a 
compromise. As amongst nations, war, in such | 
cases, is the only arbitrament. 








IRRIGATION IN SOUTH AFRICA. 





BreroreE Lord Milner relinquished his position as 
Governor of the Transvaal and of the Orange River 
Colony, he appointed a Commission to investigate and 
report on the question of inter-colonial irrigation. This 
Commission has recently published its final report, and | 
we propose to give the gist of it in the following | 
article :— 

A large number of witnesses was examined, and & 
quantity of evidence amassed. Visits were, in addition, 
paid to several districts. Almost at the outset it became 
evident that the farmers of the Transvaal viewed the 
inquiry with great suspicion, and were persuaded that the 
real object in view was to nationalise and expropriate 
their water. Accordingly, after a consultation with the 
Lieutenant-Governor, it was arranged that the secretary 
to the Commission should make a tour throughout the 
Transvaal and explain to the farmers exactly what were 
the objects of the inquiry. This gentleman held forty- 
seven meetings in various places, with a result which was 
satisfactory in every way, the farmers passing unanimous 
votes of confidence. Similar meetings were also held in 


the Orange River Colony. 
One of the references before the Commissioners dealt 








The railway dispute was | 


| by riparian owners in the non-irrigating season. 


with subterranean water, and as this matter was urgent 
an interim report upon it was presented in May, 1905. 
In the final report the Commissioners, in discussing the 
physical characteristics of the Transvaal in connection 
with irrigation, state that the whole country may be 
divided into the High Veld, the Middle Veld, and the Low 
Veld. The High Veld is about 140 miles long from east 
to west, by about 120 miles from north to south. It 
therefore embraces some 16,800 square miles. Its alti- 
tude varies between 5000ft. and 6400ft., and the country 
slopes rapidly down to the Middle Veld, which has an 
altitude of between 4000ft. and 5000ft. The Middle 
Veld has an area of about 28,000 square miles, and it is 
better supplied with perennial water than is the High 
Veld. The ground again slopes down rapidly to the Low 
Veld to the north and east of the Transvaal. In the Low 
| Veld there are more trees than in either the High or 
the Middle Veld, and there are perennial streams of con- 
| siderable size in the eastern portions. A large area of 
| the Transvaal is covered by dolomite, which renders 
| water storage very difficult owing to the cracks, crevices, 
and subterranean reservoirs found in that formation. 
| This, however, constitutes a natural reservoir of a large 
part of the Transvaal, and provides the country with a 
number of perennial streams. In the opinion of the 
| Commissioners there are six of the main rivers which fall 
within the scope of the irrigation engineer, these being 
the Crocodile, the Great Marico, the Oliphants, the Great 
| Letaba, the Pongola, and the Vaal. It is along these 
rivers that the Irrigation Department has laid down the 
suggested hydrographical districts. They include a 
number of tributaries, along the banks of which many 
irrigable farms exist. Thus the Mooi River, a tributary 
of the Vaal, is a centre of considerable agricultural! 
activity. 

Mr. W. L. Strange, late Director of Irrigation, and one 
of the Commissioners, gave it as his opinion that generally 
speaking the Transvaal could not be said to be a country 

|eminently adapted for irrigation, so far as its physical 
| characteristics are concerned. A large portion of its area 
|} is at a high elevation, and is drained by comparatively 
short rivers into the Indian Ocean. The greatest fall 
takes place within the limited area occupied by the slopes 
of the plateau, and even beyond this the gradients are far 
| greater than is desirable for the economical storage of 
water. The only places where sufficiently flat slopes can 
be obtained are on the plateau or along the courses of 
the principal rivers running to the west. It is but rarely 
that the side slopes are flatter than the longitudinal ones, 
and hence it is upon the latter that the economical 
feasibility of storage chiefly depends. Again, the valleys 
are generally restricted in width, and are broken up by 
numerous rolling cross ridges, which occupy valuable 
water space. Itis but seldom that these ridges approach 
each other so as to furnish economical sites for the 
placing of dams, and where a ridge exists on one side 
there is usually flat country opposite to it, which necessi- 
tates the construction of a high dam for a considerable 
length. On some rivers there are poorts or gorges, which 
offer narrow sites for dams, but these have precipitous 
side slopes extending to such a height as to necessitate 
extensive masonry. Moreover, these poorts are often 
situated below large descents in the river beds, thus 
involving the raising of the dams to some height before 
any appreciable amount of storage can be effected. 
Further than this, there is the great physical disad- 





| vantage of absence of extensive alluvial plains along 


the rivers. -The result of this is that projected canal 
systems will have very little command compared with 
their length, and the length of the canals themselves 
will be increased by the numerous cross ridges they 
will have to skirt. 

The perennial flow of the rivers is generally small, and 
is either utilised or appropriated by the universal tenure 
of riparian rights, which are most highly prized and 
tenaciously maintained. The only possibility for an 


| . . . . . . . 
| appreciable extension of irrigation consists, therefore, in 


Mr. Strange’s opinion, in the construction of works for 
the storage of storm water, and water that is not utilised 
As 
storage works usually cost twice as much as diversion 
works, the cost of extending irrigation will be great. 
There is also the unfortunate scarcity and expense of 
skilled and unskilled labour. The cost of living is 
notoriously high, and it cannot be expected’ that irriga- 
tion works can be carried out as cheaply in the Transvaal 
as in other places. As a set-off against this, however, 
may be put the present high value of the produce grown 
under irrigation. This will, it is stated, enable higher 
water rates to be charged than would otherwise be 


| possible, and in this way a sufficiently high revenue 


may be hoped for to justify in many cases the expendi- 


| ture of capital on irrigation works. 


Between the Orange River Colony and the Transvaal 
there is a marked difference as regards the river systems. In 
the latter most of the large streams are fed from the dolo- 
mite formation, and radiate from that area in all directions. 
In the Orange River Colony, on the other hand, no dolomite 
has been found, and all the rivers without exception rise 
either in the Drakensberg, or along the foot hills of the 
Basutoland mountains. The flood discharge of every 
river in the Colony drains into the Orange River, which 
empties into the South Atlantic. The boundaries of the 
Colony largely consist of important perennial rivers 
carrying water belonging in part to adjoining territories. 
These rivers afford opportunities for the extensive develop- 
ment of irrigation, and it is essential that the relative 
proportions of the volume of flow in all of them, which is 
appropriate to each State or territory, should be mutually 
agreed upon by the co-owners. Leaving aside, however, 
the question of any works that may possibly be constructed 
in the future by inter-colonial co-operation, it follows that 
all irrigation schemes must be confined to the larger rivers 
and their tributaries. The basins of these present various 
physical characteristics and considerable differences in 
rainfall. The Modder River, Riet River, and the lower 


of the Colony, and contain not only some of the richest 
allu,ial deposits, but also some of the best sites for the 
construction of irrigation works. Moreover, the value of 
dry land is low in this area, while the value of irrigated 
land is perhaps higher than in ary other district. These 
rivers rise in the districts of Thaba ’Nchu, Bloemfontein, 
Smithfield, and Edenberg. They unite just beyond the 
western boundary of the Colony after traversing in their 
passage through the Colony a flat or gently undulating 
country. They run in deep ravines, and have their bed 
levels from 40ft. to 80ft. below the surface of the adjoin- 
ing plains. Their longitudinal slopes average about 6ft. 
per mile. 

The report also discusses the Vet, Zand, Valsch, 
Rhenoster, Wilge, and Caledon Rivers, and shows 
that in some cases storage would be difficult, and in some 
easy. The driest districts are those in which water 
storage will be most required, and it is there that so many 
diorite kopjes and mountains are situated. Most of the 
watercourses have formed gaps or poorts in the ranges, 
and it appears that these openings usually have good 
foundations for the construction of dams or weirs. The 
kopjes are not infrequently so situated that very large 
quantities of water can be impounded by walls of no very 
great length, and in many instances natural overflows 
can be found along the crest of the range away from the 
site of the dam. These natural conditions are all favour- 
able for inexpensive construction and econornical storage. 

The observations regarding rainfall both in the Trans- 
vaal and the Orange River Colony have not yet been 
taken for a sufficient number of years to afford a satis- 
factory guide as to what may reasonably be expected as 
an average. It is considered probable that the area 
covered by the two countries has been experiencing a 
period of low rainfall, and that the average rainfall is in 
excess of the amounts which have fallen during the very 
few years that systematic observations have been taken. 
We have already referred to the rainfall in the Transvaal. 
The rains are seasonable, and come chiefly from the East 
or Indian Ocean. During the four cold months—May to 
August—there is practically no rain, while during the 
spring and early summer—September to December— 
when rain is badly wanted for sowing and starting crops, 
the fall is usually light, and is often late in coming. In 
fact, its commencement cannot be depended upon until 
November. On the other hand, in the late summer and 
early autumn months—January to April—the maximum 
fall occurs at a time when dry weather is required to 
mature the crops. The season of heavy rainfall is 
succeeded by a winter of such severity and dryness that 
the growth of vegetation is then practically at a standstill. 
From the point of view of the requirements of irrigation, 
the conditions as regards rainfall are not unfavourable. 
The heaviest rainfall, occurring as it does just before the 
commencement of the dry season—which lasts from six 
to seven months—produces storm flow, which can be 
impounded for use during that period. The predominant 
characteristic of the rainfall is its frequent great intensity 
and short duration. 

In the Orange River Colony the fall of rain in recent 
years has been very small. At Vrede, Reitz, and 
Harrismith the fall has, during this period of drought, 
averaged 21.27in. perannum. in the drainage area of the 
Vet River, the average during the same period, was 21.62. 
These averages, the Commissioners are of opinion, would 
be considerably increased in ordinarily good years. The 
district of heaviest rainfall is Ladybrand, which is in close 
proximity to the Basutoland mountains. 

While on this subject the Commissioners speak in 
strong terms on the subject of grass burning and the 
necessity for afforestation—two factors which they con- 
sider are intimately connected with the conservation of 
water in the two Colonies. It has been a frequent practice 
since the days of the Voortrekkers to burn the veld grass. 
The contention in favour of doing this has been that 
burning removes the rank, coarse growth, and provides a 
supply of young, tender grass for stock, and further that 
it destroys innumerable hosts of ticks, which, without 
periodical clearances, would increase so enormously that 
they would become a serious obstacle to stock farming. 
One witness before the Commission, however, described 
the burning as the most pernicious practice ever invented 
by man, and there are many who consider that the dis- 
advantages far outweigh the advantages. The burnt sur- 
face does not allow the water of rainfall to penetrate into 
the soil, which, consequently, in addition to doing no good, 
flows quickly away and tends to increase the violence of 
floods. Then, again, the cutting down of trees has cer- 
tainly not increased the rainfall. There is a strong feel- 
ing in favour of afforestation. One of the witnesses 
stated that from 15 to 20 per cent. of the surfaces of the 
two Colonies should be planted with forests, and that this 
would be even more beneficial than water storage. 
Although the Commissioners are not entirely prepared to 
endorse this view, they are fully alive to the value of 
forests in connection with the natural water supply, and 
to the necessity for a large extension of the afforested 
areas. Forests, besides lowering the temperature and 
reducing the evaporation, cover the ground with a thick 
layer of moisture-absorbing humus. 

The Commissioners, when dealing with actual storage 
works, divide these into three classes :—(1) Small reser- 
voirs, costing not more than £10,000; (2) moderately- 
sized reservoirs, involving an expenditure of anything 
between £10,000 and £100,000; and (3) large reservoirs, 
costing more than £100,000. From the evidence before 
the Commission there appears to be an all but unanimous 
opinion among the inhabitants that the Government 
should give strong encouragement to the building of small 
dams. These dams would necessarily be of two kinds :— 
(a) Dams thrown across small or medium streams; and 
(b) dams built in hollows, folds, and depressions. In the 


Transvaal the former,and in the Orange River Colony 
the latter class would prevail, though, of course, there 
would be exceptions in each case. The effect of numerous 
well constructed small dams throughout the country will, 





portions of the Caledon River include the driest districts 


the Commissioners consider, be exceedingly great in 
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increasing the yield of the land and the prosperity of the 
inhabitants. 

While realising the usefulness of these small schemes, 
and while being strongly opposed to the policy of taking 
in hand large schemes at the present time—the country 
not being ripe for large irrigation works—the Commis- 
sioners are strongly in favour of the Government encour- 
aging in every possible way schemes embracing moderate- 
sized works. They think that it will be far more beneficial 
to the country to build five dams costing £20,000 each 
than one dam costing £100,000, and they give their 
reasons for arriving at this decision. These are too 
lengthy to repeat here, but among them we notice that 
it is considered that by scattering medium-sized schemes 
over the country, the inhabitants would gradually be 
taught the great value of irrigation work, and so in time 
the country might become ripe for larger schemes. The 
Commissioners are of opinion that the medium-sized 
works should be under the control of the farmers them- 
selves. 

For the practical purposes of administration it is con- 
sidered that the countries should be divided up into 
hydrographical districts embracing the different water- 
sheds. These districts should be of some size, and the 
size should be in proportion to the irrigation interests 
involved. The Commissioners are not prepared to suggest 
the precise boundary lines which should be adopted for 
dividing the two countries into areas suitable for ensur- 
ng the proper administration of irrigation; in fact, they 
advise that no hard-and-fast system should be laid down 
at first, and that a system should be gradually evolved in 
accordance with local needs. In explaining the nature of 
hydrographical districts to witnesses a map dividing the 
Transvaal into eleven districts was prepared. The 
Colonial Secretary of the Orange River Colony submitted 
a map prepared by the Public Works Department, show- 
ing tentatively the division of that Colony into five 
districts. Copies of both these maps are bound up 
with the report; but inasmuch as they are not in any 
way official or definite, we do not reproduce them here. 
It seems probable, however, that they will form the 
basis on which any work which may be the outcome of this 
report will be founded. 

There is a great deal more in this report that is of 
interest ; but we regret that space will not permit of our 
treating the subject at any greater length than we have 
done. A strong feature of the whole matter is the fact 
that by the exercise of laudable tact the Commis- 
sion disarmed the opposition of the farmers, and 
removed the suspicion with which they at first regarded 
the inquiry. Before its close, indeed, the farmers appear 
to have realised that it was something intended to do 
them good, and not to snatch away from them their 
long-cheris hed water rights. 








LITERATURE. 


SHORT NOTICES. 

The Air and Ventilation of Subways. By George A. Soper, 
Ph.D. London: Chapman and Hall, Limited. Price 10s. 6d. 
net.—This is a useful and quite an instructive book on the 
subject of ventilation of subways. It is the outcome of in- 
vestigations carried on for two and a-half years for the Board 
of Rapid Transit Railroad Commissioners for New York and 
later for the Interborough Rapid Transit Company. There are 
in all sevenchapters, the first few dealing broadly with the ques- 
tion and enteringinto the elementsof thesubject. Forinstance, 
the first chapter is on subways and the public health. Thisis 
followed by a discussion on thecharacteristics of good and bad 
air. After this the usual practice of ventilating subways is 
described. Some very interesting figures are given in the 
next chapter, which is devoted to the air of European subways, 
and it is instructive to compare them with those given for 
the air of the New York Subway. Chemical and bacterial 
conditions of the air have been carefully investigated, also 
odours and dust. The book is clearly written and there are 
several good illustrations, also curves and tables. It contains 
quite a mass ot practical and useful information—mostly of 
historical. nature—apparently gleaned from all trustworthy 
sources, 

Electrical Engineers’ Pocket Book. By Horatio A. Foster, 
M.A.I.E.E., &c. London: Archibald Constable and Co., 
Limited, 10, Orange-street, Leicester-square, W.C. Price 
21s. net.—About 600 additional pages have been added to the 
new edition of this book, and the subject matter in every 
section has been revised and brought up to date, and in some 
cases it has been entirely re-written. The original plan of 
dividing the subject’into a number of sections and having 
each section revised by a specialist, we understand, has again 
been followed. The sections on street railways, photometry, 
conductors, lighting, Rontgen rays, &c., are pointed out in 
the preface as examples of exhaustive though condensed 
presentation. The matter has been confined to the require- 
ments of the electrical trades and sciences, the inclusion of 
the usual matbematical tables and data found in the com- 
monly used handbooks having been avoided owing to the 
already great magnitude of the book, which in all now 
contains about 1600 pages. One important feature of the 
book is the excellent index. 

The Principles of Alternating Currents. By Edgar T. 
Larner, A.I.E.E. London: Crosby Lockwood and Son, 7, 
Stationers’ Hall-court, Ludgate hill. Price 3s. 6d. net.— 
The object of this book is to give a clear knowledge of first 
principles of alternating currents to those who have not had 
the advantage of a mathematical training. The reader, 
however, is assumed to have some elementary knowledge of 
electricity and magnetism. The book is divided into seven 
chapters, which deal with the comparison of continuous 
current with alternating current, simple harmonic motion 
and its applications, vectorial representation, alternating 
current theory, circuits in series, circuits in parallel, and 
alternating-current power. There is a large number of 
exercises by means of which the reader is enabled to test the 
knowledge he has gained from the book as he passes from 
chapter to chapter. The work appears to be well done, and 


should form a useful addition to the list of non-mathematical 
works on the subject. 


Paterson. London: Crosby Lockwood: and Son. Price 
4s. 6d. net. Part I.—This book is divided into three parts, In 
Part I. the elementary theory of the dynamo is dealt with. 
Part II. is devoted to the construction and action of the 
different classes of dynamos in common use; while Part ITI. 
has reference to such matters as affect the practical 
management and working of dynamos. The book is 
intended for mechanics, engineers, and students who have, 
or are expecting to have, the charge of dynamos, and desire 
to make themselves sufficiently acquainted with their 
construction, as well as with those scientific principles of 
which some knowledge is required for the intelligent 
management of the dynamo. The book is more extensive 
than the majority of books of its kind, and contains some 
useful information. 


Reinforced Concrete Diagrams. By G. 8. Coleman, 
Assoc. M. Inst. C.E. London: Crosby Lockwood and Son, 
7, Stationers’ Hall-court, E.C. Price 3s. 6d. net.—The 
diagrams given in this book have been prepared on the basis 
of the formule and recommendations presented to the Roya! 
Institute of British Architects by Professor Unwin and Mr. 
William Dunn. In the introduction to the book the author 
states that it is his opinion that these recommendations will 
form the basis of English practice for some time to come, 
and the diagrams have been prepared on those lines for the 
more ready calculation of beams and columns. There are 
three plates of diagrams, and opposite each plate there is an 
explanatory note. Two pages at the end of the book are 
devoted to useful memoranda, which are intended to assist 
the designer in getting out his scheme. 


The Building Mechanic’s Ready Reference. By H. G. 
Richey. London: Chapman and Hall, Limited. Price 
6s. 6d. net.—This book is one of a series of reference works 
which is being compiled by the author. Already similar 
pocket-books for architects, builders, carpenters, and stone and 
brick merchants, have appeared, and the present work is in- 
tended for plumbers, steam-fitters, and tinners. Itis divided 
into five parts, in which such subjects as heating, ventilation, 
hydraulics, and gas work are dealt with. The fifth part is 
more general. Here it is shown how modern specifications 
should be drawn up, and many useful tables are given. The 
book appears to be one which will prove useful. There is a 
mass of information, and in most cases it has been tabulated. 


A Handbook of Electrical Testing. Seventh edition. By 
HW. R. Kempe. London: E. and F, N. Spon, Limited, 57, 
Haymarket. Price 18s. net.—The seventh edition of this 
excellent book has been revised and enlarged and a consider- 
able amount of new matter has been added, but the general 
scheme has not been altered. With the index the book now 
contains over 700 pages, and the information which it gives 
concerning general testing is both extensive and up to date. 
As is well known, the book does not deal with the testing of 
electrical machinery, but appeals more particularly to tele- 
graph engineers, mains engineers, test-room assistants, and, 
in fact, all engaged in the lighter branches of the electrical 
industry. 

Tables of Seamless Copper Tubes. Compiled by Isaac 
O’Toole. Dublin: O’Toole, 22, York-road, Rathmines. 
Price 3s. 6d.—This is a neatly arranged compilation of tables 
of seamless copper tubes, which gives much useful informa- 
tion. Amongst much other matter there are tables showing 
the price per foot of seamless copper tubes, measured inside, 
and also outside. Similar tables are given for copper pipes 
measured outside, special sizes, for screwing iron pips 
threads. The diameters of the pipes considered vary from 
tin. to 4in., and the basis price per pound rises in pence from 
9d, to 1s 7d.. The book appears to be particularly useful for 
those who have to do with copper tubes. 

Sell’s Dictionary of the World’s Press, 1908. By Henry 
Sell. London: 167 and 168, Fleet-street, E.C. Price 
2s. 6d.—The twenty-eighth annual issue of this volume has 
been brought thoroughly up to date, and many fresh subjects 
of interest are dealt with in the special articles which again 
form an introduction to the actual directory. Mention 
should also be made of the form of binding adopted this year, 
which enables any section of the book to be quickly found 
without reference to the general index. Special maps have 
also been provided giving the counties of England, Ireland, 
Scotland and Wales, and are issued in the form of a 
supplement. 

Royal Commission Quebec Bridge Inquiry: Report and 
Plans. Ottawa: S. E. Dawson,—This is the official report 
of the Royal Commission which was appointed to inquire 
into the collapse of the Quebec Bridge in August of last year. 
The appendix contains the evidence given before the com- 
missioners, and in a separate case 37 plans are given 
illustrating the various members of the structure. The bulk 
of the report has already appeared in our columns. 
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THE FRANCO-BRITISH EXHIBITION, 
No. XVII.* 

Aw extensive display of machine tools is exhibited on 
the British side of the Machinery Hall by the firm of 
Selig, Sonnenthal and Co. Many of the machines on view 
have already been dealt with from time to time in THE 
ENGINEER, but there are, nevertheless, several tools 
possessing new features to which the attention of our 
readers may be called. The “Selson” high-speed radia] 
drilling machine, which we illustrate in Fig. 78, is a tool 
which possesses several features uncommon with machines 
of its class. One advantage which this machine is clainjed 
to have over others of the trunnion type is that the over. 
hang of the spindle from the column is reduced to a 
minimum. The makers maintain that in some machines 
either the vertical slide bearing on the column is too short 
to avoid considerable deflection under heavy feeds, oy 
it is continued a considerable distance below the point of 
the -drill, thereby reducing the capacity of the machine 
for work of large diameters and heights. It jl] 
be seen that this machine has been constructed to 
obviate these disadvantages, the design being such that 
long work can be brought close to the column. Another 
point to be observed from the illustration is that all gears 
and working mechanism are covered, but at the same 
time they are easily accessible. The various locking 
motions are accomplished by hand levers, loose spanners 
only being used for fitting up or dismantling the machine, 
As regards lubrication, the quick-running bearings are 
oiled by means of rings, the bearings being bushed with 
gun-metal. All gears are cut from the solid, and those 
parts which demand it are case-hardened. The base 
plate is provided with T slots planed the full length of 
the working surface, and it is provided with an extension 
piece at the back, on which the patented table rests when 
not in use. The design of the table is a feature of the 
machine to which special attention may be called. 
Inside the table there is a vertical pillar carrying rollers, 
and so arranged that by a movement of the hand lever 
the rollers can be raised clear of the base of the table 
when the latter is in use, but when it is required to move 
the table the handle is depressed, thereby raising the 
table and permitting the latter to be easily wheeled 
to the extension of the base plate at the back of the 
machine. The column is of strong box section, stiffaned 
by transverse bars, and all gears are placed inside. The 
vertical slide has long guiding surfaces on the column 
in order to prevent deflection when the drill is used at the 
outer end of the arm. The traverse can be easily and 
instantaneously disengaged at any desired point by 
means of a hand lever placed in a convenient position 
on the slide, and a special safety device is also pro- 
vided for automatically limiting the traverse in either 
direction. This consists of a lever connected to the 
clutch for operating the elevating nut and two fixed stops 
onthe column. In the event of the attendant not 
disengaging before the slide has reached the end of its 
traverse, the lever strikes one of the stops and disengages 
the operating clutch. The slide is locked to the column 
by two levers. The arm is of strong section, and is in 
the form of a solid box, with the exception of the necessary 
core holes. It can be swivelled through 180 deg., and is 
mounted on ball bearings. It is locked in place by two 
hand levers. The drilling spindle is of carbon steel, 
ground to its bearings, the thrust being taken by 
hardened steel balls. It revolves in a non-rotating 
sleeve, which feeds down with the spindle, supporting 
the latter, and relieving it from bending strains. The 
spindle is driven direct or through double gearing, 
the handle for operating the back gear, as well as that 
for reversing the direction of the spindle when tapping, 
being placed on the carriage. Both these motions are 
effected without stopping the machine, and taps can be 
withdrawn four and a-half times quicker than the tapping 
speeds. The spindle has automatic feeds as well as slow 
hand feed and quick adjustment. A double ball handle 
is used for the latter motion, and the arrangement is such 
that the feed can be disengaged by the manipulation of 
either ball, which can be turned, practically with the same 
motion as the disengagement, for quickly returning the 
spindle. The six self-acting feeds are driven from the 
spindle, and can be changed when the machine is running, 
indexes giving the positions of the levers for the various 
feeds. An index with a stop is also provided for showing 
the depth of feed, the stop automatically disengaging the 
clutch on the feed worm when the desired depth has been 
drilled. A feature of the index to which attention may 
be called is that the feed can be read off direct, and no 
addition or subtraction is necessary. The drilling carriage 
is gibbed to the arm by flat gibs, and adjusted by 
a taper strip. It is adjusted by hand along the arm and 
carries, with the exception of the belt shifting and elevat- 
ing levers and locking handles, the whole of the levers 
sand handles, &c., required for the manipulation of the 
machine. It will be observed that the machine is self- 
contained and needs no countershaft. In the standard 
form the fast and loose pulleys are driven from the line 
shaft, and the variation in speed is accomplished by cone 
pulleys, but in another construction a gear box is used, 
which can be driven either by a male pulley or con- 
stant speed electric motor. It has six speeds, which 
can be changed without shock when the machine is run- 
ning. A gear box with a single pulley drive can be 
altered to motor drive without stripping the machine, the 
only alteration being a new cover. A stay for supporting 
the outer end of the arm for heavy boring, milling, or slot 
drilling can be supplied. This can be placed in any 
position radially on the outer portion of the base plate 
and secured to the arm by clamps. A special patented 
motion can be supplied for milling and slot drilling. The 
machine which we illustrate is provided with this motion 
placed on its carriage, permitting the latter to be used 
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Fig. 78—-SELSON RADIAL DRILLING MACHINE 


or vertical milling or slot drilling. This is effected by a 
self-acting motion of the carriage along the arm in either 
direction for milling and reciprocating for slot drilling. 
The amount of traverse is determined by stops, which 
are set to an index, and strike a lever connected to the 
operating clutch, thus stopping the traverse when milling, 
or reversing its direction when slot drilling. The vertical 
feedis usually effected by hand, but can be arranged to be 
automatic if desired. The makers point out that this 
motion is exceedingly valuable for operating on certain 
classes of work, and does not in the slightest degree inter- 
fere with the handiness and functions of the machine for 
its normal purpose of drilling. 

Another exhibit worthy of description is the firm’s new 
shaping machine, with traversing tool and adjustable 
bottom table. These machines have been specially 


machine by a handle placed on the bull wheel centre, and 
can be read off an index placed on the bull wheel bearing, 
this, it is claimed, being a more convenient and easier 
read arrangement than the usual scale and pointer on 
the ram. The machine at the Exhibition is driven by 
means of an electric motor, anda speed gear box is 
employed; a cone pulley drive can, however, be supplied 
if desired. 

The lathe which we illustrate in Fig. 80 is also exhibited 
on the stand. The principal feature of the lathe is that 
it is provided with two lead screws, either of which may 
be brought into use as desired, so that Whitworth or 
metric threads can be cut without change of any kind. 
The makers draw attention to the fact that this is an 
important advantage where both descriptions of threads 
are in frequent demand, as in motor repairing and similar 

















Fig. 80—LATHE WITH TWO LEAD SCREWS 


designed for operating on articles which are too large to 
be mounted on the ordinary rising and falling table, and 
for this purpose the base plate is provided with a table 
which carries the work and can be traversed laterally, 
either by hand for adjusting purposes, which is the 
standard form of construction, or if so desired, automati- 


cally. The head of the ram is built in the form of a 
cross slide along which the tool slide can traverse 
automatically. By combination of the lateral move- 


ments of the bottom table and the tool slide, work | 


usually done on the planer can be performed on this 
machine, The ordinary rising and falling table is 


hinged to the cross slide, in order that it may be 
clear of the large work without the inconvenience of 
remoyal. 


The stroke is adjusted without stopping the 





shops. The self-acting boring table, which forms the 
cross slide, practically makes the lathe a self-acting 
boring machine, suitable for cylinder boring and other 
work with a boring bar. Horizontal milling can be 
done by fixing the work on the boring table and running 
the milling cutters on a mandril between the centres, 
whilst many other jobs besides ordinary turning can also 
be done. The headstock is fitted with a hollow steel 
mandril with vulcanite thrust collar, parallel gun-metal 
bearings, extra large cones,-and spring plunger pin for 
locking and releasing cones when using the back gear. 
There are many other lathes and interesting tools exhi- 
bited on the stand, including a lathe with two gaps in the 
bed for taking tramway wheels and axles, emery and 
other grinders, an oil grooving machine, «ec. 





Fig. 79--SHAPING MACHINE 


THE LAWS OF FLIGHT.* 
By F. W. LANCHESTER. 


Introd uction.—TVhe laws of flight may be defined as comprising 
those quantitative generalisations that we are able to formulate, 
either directly from experiment, or by some recognised process of 
deduction as applying to the problems of sustentation, propulsion, 
and equilibrium, under such conditions as obtain in the flight of 
birds and of atéronautical machines. The laws of flight, as above 
defined, probably do not apply with exactitude to the flight of the 
smaller insects. 

It is impossible to correctly appreciate the significance of the 
laws of flight without first obtaining some general idea of the 
subject, so that it is necessary, in the first instance, to consider 
the phenomenon of flight in its various aspects from the point of 
view of observation and experiment. 

The principal soutces of existing information on the present 
subject are as follows :— 

(1) Observations on the flight of birds. 

(2) Direct physical measurements made on bodies in motion 
through the air, and on stationary bodies exposed to an air 
current, either natural or artificial. 

(3) Experiments and measurements made with models in free 
flight. 

The first of these, observation on the flight of birds, has yielded 

















Fig. 1 


results of some utility, but it is difficult to draw direct conclusions 
from observations of this kind; the results obtained are princi- 
pally of use when interpreted in the light of theory. Thus, in 
spite of the enormous labour expended by observers such as Pro- 
fessor E. J. Marey, in which the cinematograph records of 
numerous birds have been analysed, and the motions of the wings 
have been reproduced with approximate fidelity by means of a 
series of bronze models, the information obtained appears to be of 
little or no value from the standpoint of the engineer. There are 
a few outstanding observations on record of very considerable 
value, however. Thus, the measurement by Bretonniere on the 
ahgle of descent of the stork in gliding flight is of great interest ; 
many of the observations of Mouillard also stand out from 
amongst a confusion of comparatively worthless contemporary 
work. There is perhaps no field of research where the training 
and experience of the observer is of more importance than in the 
study of flight. 

The method of direct physical measurement has been utilised to 
determine the pressure of the reaction experienced by bodies of 
different form, including the investigation of atroplanes at various 
angles. Work of this kind is usually accomplished by means of 
a whirling table as in the experiments of Hutton, and more 
recently of Dines and Langley ; or else by means of a balance of 
some kind and a current of air. In the latter case the air current 
may be generated by a fan as in the experiments conducted at the 
National Physical Laboratory in this country, also by Mr. W. hi 
Turnbull in Rotbesay, Canada, or advantage is taken of the 
natural wind, as in certain experiments of Dines concerning the 
influence of varying size on wind pressure, and by the author in 
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the investigation of skin friction. ‘The author's apparatus, the 
atérodynamic balance—Fig. 1—is described in his ‘‘ Aérial Flight,” 
Vol. I. ; it may be looked upon as a refinement of an arrangement 
previously employed by Dines. 

In free flight experiment one of two methods may be 
employed. Either the experimenter actually launches himself 
into the air in charge of a gliding machine or appliance and 
reliesin part on the machine and in part on his own skill for the 
maintenance of equilibrium, or the experiments are made with 
models whose equilibrium is in itself more or less automatic, with- 
out risk to life and limb. - The first of these is the method em- 
ployed by the late Herr Lilienthal and subsequently by Pilcher, 
Chanute, and the Wright Brothers ; the second is that adopted by 
Penaud and Mouillard, and of more recent years by the author 
and by Professor Langley. It is the author's opinion that in view 
of the results that cafi be obtained by model experiment at a 
trifling expense and without any risk whatever, the methods of 
Heir Lilienthal are no longer justitied, at least not for the earlier 
stages of investigation. By means of model free flight experi- 
ment, Jot only is it possible to investigate the laws of stability, 
and to check the theoretically deduced equations, but also to 


determine approximately the laws of sustentation, and to contirm 
many of the results obtained by the more direct method of the 
whirling table. 

Some particu'ars may now be given of the results obtained by 
the different methods, i 
Resutts Derived FROM VARIOUS METHODS OF EXPERIMENT. 

The paucity of observations of a useful kind on the flight of 
birds is doubtless due to a past ignorance of the theory of flight, 
the position being comparable to that of electrical science in the 
amber and loadstone period 

The determination of the gliding angle is a matter of great 
moment, but our knowledge has been, until quite recently—and is 
now, so far as the author is aware—confined to the observations of 
one man—Bretonniere on one species-the stork. The angle, 
according to this observer, is about 10 deg., or 1 : 6 approximately. 

For information on the different weights and sail areas we are 
chietly indebted to Mouillard, who has given the plan form or 
owbre of a great number of species, with the weights of the birds 
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Fig. 3 


freshly killed. If these observations had been coupled with deter- 
minations or good estimates of the velocity of flight relatively to 
the air, they would, in the light of recent theory, have been of very 
great value. 

It would appear to the author that the ornithologist is not alive 
to the need for more accurate observation. Generally speaking, 
he studies birds as if he were quite unacquainted with their mode 
of locomotion. It is even comparatively rarely that the weight is 
given. 

By the method of the whirling table a considerable amount of 
experimental information has been collected relating chiefly to the 
resistance and pressure reactions on planes and other bodies of 
detined geometrical form in stated positions. The law that the 
direct resistance varies as the square of the velocity was so deter- 
mined by Hutton in the 18th century, and more recently the 
same law has been established for oblique reactions by Dines and 
to some extent by Langley ; both these observers also confirmed 
the observations of Hutton as to direct resistance. The methods 


action on the inclined aéroplane, as a function of the angle, for 


planes of different form and aspect has been investigated and 
plotted as a series of curves, and the law of the small angle that 
the pressure varies directly as the angle has been established as a 
close approximation, applicable especially to planes in pterygoid 
aspect. This law holds good with very great exactitude for the 
square plane, plottings of which by different observers are given 
in Fig. 3, and to a less degree of exactitude, ¢.+., overa less angular 
range, for planes cf elongate form either in pterygoid or in apteroid 
aspect—Figs. 4and 5, In the extreme case of the latter the law 
breaks dowa and the Newtonian law, pressure varies as the square 
of the sine of the angle applies ; this factis, however, of no import- 
ance in the problem of flight. 

By experiments made in a current of air, mary of the foregoing 
results have received contirmation, in addition to which the author 
has thus made approximate determinations of the coefficient of 
skin friction. The values so determined range round about .01 
to .02. 

The method of free tlight has yielded data of considerable 
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Fig. 5 


importance, and it would appear that this method is capable of 
considerable extension ; the author has, for example, made some 
rough determinations of certain atrodynamic data with a very 
rudimentary type of gliding model termed the ballasted aéroplane. 

The more important application of free flight experiment is, 
however, in the investigation and conformation of the theory of 
stability, and it is in this direction that the author has accom- 
plished the greater part of his work. An account of his experi- 
ments is given in the ‘‘ Aerial Flight,” Vol. II., and a few of the 
main conclusions are given later in the present paper. 

Lilienthal with his gliding appliance attempted not only to 
invostigate the question of equilibrium, which he endeavoured to 


art of soaring as practised by the larger birds, so as to remain in 
the air indefinitely without the expenditure of power. If his 
experiments had not been prematurely cut short by his fatal 
accident, it is possible that he would have succeeded in taking 
advantage of suitable meteorological conditions, and have learned 
to remain in the air for very considerable periods of time, for he 


Fig. 6 


did demonstrate that in a moderate wind the duration of flight 
could be greatly extended. Lilienthal was never able to master 
his apparatus sufficiently to take to the air in a strong wind. 

The author's experimental work dates from the year 1894, when 
experiments were carried out with a view to the elucidation of 
many points relating to flight, and in particular to test certain 
theoretical views on the question of sustentation and stability. 
These initial experiments were qualitative rather than quantita- 
tive, and the main points demenstrated were :— 


(1). That stability may be made automatic, without the | 


employment of any equilibrating mechanism. : 

(2) That any gliding model or atrodone designed to possess 
stability has a natural velocity and a natural gliding angle to 
which it will automatically conform. 

(3) That in a gliding model or aérodone that is stable the flight 
path when disturbed is of undulating form, the undulations 
tending to damp out till the steady state of uniform gliding 
descent is reached. 

(4) That to obtain stability, in face of a given wind fluctuation, 
it is only necessary to employ a sufficient velocity of flight. The 


Fig. 4 


of Dines are especially worthy of mention. Dines hit upon the 
very neat and effective idea of balancing the pressure reaction, 
whether direct or indirect, against the centrifugal force of a 
weighted lever, the curvilinear flight path of the arm of the whirl- 
ing table thus being rendered of unexpected service—Fig 2. It is 
evident that since the centrifugal force of a given mass travelling in 
a circle of given radius varies as the square of the velocity, the 
method in question is the experimentum crucis of the V square 
law. Dines actually found that the balance effected at any one 
velocity of rotation remained undisturbed when the velocity was 
varied. The V2 law is best written in the form, 
P = C P V2, 

where P is the pressure reaction in poundals per unit area, p is 
the density of the air, and V the velocity. C is a constant whose 
value for the normal plane varies from -66 for planes of compact 
outline to -75 for planes of extreme proportion. 

By means of the whirling table also the law of the pressure re- 


greater the flight velocity the greater the wind fluctuation that 
can he negotiated with safety. 

The author’s 1894 models are illustrated in Figs. 6 and 7, the 
former being a simple aérodone designed for a speed of about 50 
miles an hour, and the latter an aérodrome propelled by twisted 
india-rubber and twin propellers with automatic feathering blades. 

A few years later—1897—the author succeeded in arriving at 
the mathematical solution to the flight path, on a conventional 
hypothesis, in the form of an equation, 

fare 
3 Hn : V H 
in which © is the angle made by the flight path to the horizontal, 
H is the height of free fall corresponding to the velocity from 
instant to instant, Hn is the particular value of H corresponding 
to the natural velocity, and C is a constant defining the amplitude 
of the flight path undulation. 


cos 8 = 








The solution of the above is represented by a series of plottings 
examples of which are given in Figs. 8 and 9. The curves ys 
plotted are of two types, the tumbler curves—Fig. 8—and the 
inflected curves— Fig. 9—the series including as special cases that 
in which the flight path is straight —that is, the path of uniform 
gliding—and that in which the flight path is a semicircle defining 
the junction of the tumbler and inflected series. 7 

The time period of the flight path oscillation is sensibly constant 
for the inflected series. In curves approximating to the special 
case of the straight gliding path the phase time is equal to the 
complete period of asimple pendulum of length equal to the height 
that a vas will require to fall to reach the velocity of flight. Por 
the special case of the semicircle it is the half-poriod of a pendulum 
of three times this length swing through a semicircle; thes, 
values only differ by a matter of about 2 per cent. : 


Fig. 7 


The following relations hold 
Let Vu 
Hn 


lL, = one complete phase length. 


natural velocity. 
the corresponding height of free fall. 


¢ = the time of one complete flight path ¢ sci lati 
Then, 


m Hy = 8-88 Hn 


‘138 Va, 


or in terms of Hy, 
¢ = 1-106 V Hu. 

In the hypothesis on which the theory of the flight path 
Phugoid Theory is founded, it is assumed that the at'rodone is smal! 
compared to the curvature of its flight-path and that it has no 
moment of inertia about the transverse axis. It is also assumed 
that resistance to flight is absent, or, that, which amounts to the 
same thing, the resistance is balanced by an equal and opposit 


maintain by the exercise of his personal skill, but also to learn the | force of propulsion. 


_ The author has investigated the effect of removing these restric- 
tions, both by theory and experiment. The results obtained |,y 
the two methods are in complete harmony. 

According to the initial investigation, the amplitude of the un- 


Fig. 8 


dulating flight-path will be constant ; that is to say, if the aérodone 
be initially launched on a given phugoid, its subsequent path will 
be a series of repetitions of that phugoid without change of 
amplitude. 

If the restriction as to resistance be removed, and if we assume, 
as will be true under the conditions of the problem, that the 
resistance varies as the square of the velocity, and if also we 
suppose there is to be a constant force of propulsion—-such as that 
furnished by the component of gravity—then the amplitude will 
not remain constant, but will damp out from oscillation to oscilla- 
tion, the flight-path gradually settling down to the steady state. 
If on the other hand we remove the restriction that there be no 
moment of inertia, we introduce a factor that has the opposite 
effect, /.¢., the influence of moment of inertia is to cause an increase 
in the amplitude of the flight-path and a progress towards in- 
stability. 

Investigation shows that these two effects may be made to 
neutralise one another, and the condition necessary to ftlight- 
path stability is that the resistance effect is the more powerful, so 


that the amplitude tends to diminish, The critica! condition is 
defined by the equation— 


@= 41H tany 
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where @ may be termed the coefficient of stalnlity, and according to 
the author’s investigation this quantity must be greater than unity. 
The meanings of the various symbols are given in the author's 
work (‘‘ Aérial Flight,” Vol, II.), where also the experimental 
verification of this equation is given. It may be explained here 
that the quantities H», K, ¢ Ce, and B are constants depending 
upon the design of the machine, pis the density of the air, y is 
the gliding angle, and I the moment of inertia about a transverse 
axis. The symbols a and / represent respectively the area and 
length of the tail. 

It is found that in the design and construction of a flight mode! 
of a machine it is not always possible to secure stability by increas- 
ing the tail length or area, owing to the fact that from the struc- 
tural necessities of the case the effect of the consequent increase 
in the moment of inertia entirely swamps any beneficial effect 
of the increase in tail efficiency, and the coefficient of stability 
actually diminishes instead of increases. The consequence of this 
is that when this limiting condition is reached it is only possible to 
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store the stability by an increase of velocity of flight. The 
ilting relation between the weight of the aérodone or aéro 
drome and the least velocity of stable flight may be expressed in 
the form of an equation, but the constant of this ejuation depends 
upon conditions relating to the construction of the aérodrome that 
are not definite ; in brief, the sixth power of the veloci'y in feet 
per second should exceed 500,000 times the weight in poundals, or 
Ve 500,000 W. 

The constant in the foregoing expression is obtained empirically 
from experience in the construction of flight models and from an 
examination of carefully prepared designs for actual machines. 

The foregoing theory has been applied with some considerable 
success to the investigation of the stability of birds in flight and 
to the gliding machine of the late Herr Lilienthal. It would 
appear that in general the equilibrium of birds except in very bad 
weather is automatic. The theory further shows that the Lilien- 
thal machine was deficient, the coefficient of stability being con- 
siderably less than unity. 

ae consequence of great importance that results from the 
theory of flight as developed by the author is that Froude’s law 
of corresponding speed is applicable, and in the future model e¢- 
periments can precede the building of a full scale machine with a 
detinite assurance that the results are applicable. ‘The whole sub 
ject is fully discussed in the author’s recent work. 


(To be contnued.) 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





AUTOMATIC COUPLERS, 

Sin,—The appendix by Colonel Yorke to the third report of the 
Committee on Railway Employment Safety Appliances contains 
some figures the impcrtance of which have apparently not been 
appreciated. I refer to the comparison of the numbers killed and 
injured in coupling the three-link chain with the corresponding 
number in the casa of screw-coupled stock, and to the relative 
numbers of three-link and screw-coupled stock. 

If the danger of screw coupling were commensurate with that of 
coupling three-link stock, the number of deaths and accidents 
would be expected to be in proportion to the relative numbers of 
the two classes of vehicles, or, if there were any disproportion, it 
would be espected to be in the reduced number of screw-coupling 
accidents, owing to the smaller extent to which passenger trains 
are broken up. . 

In fact, the number of deaths by screw coupling were ten times 
in 1905 and fifteen times in 1903 as many as in the case of three- 
link stock, and the injuries nine and eleven times as many, for 
equal numbers of cars handled, : 

Neither of the two reports now published contains any reference 
to the fact that the screw coupling is thus shown to be from ten to 
fifteen times as dangerous as the coupling of three-link stock. 
But this is not all. It has already been pointed out that, if the 
American and English coupling accidents are compared for equal 
numbers of men employed, the number of English accidents is to 
that of American accidents as 97 isto 40, Applying this ratio to the 
figures given by Colonel Yorke, it appears that the English screw 
coupling is from twenty-four to thirty-seven times as dangerous as 
the American antomatic coupler. 

If, as Colonel Yorke suggests, we must anticipate a largely 
increased use of power brakes on goods trains, with the accom 
panying increase in the number of tight couplings, the terrible 
risk pointed out above will apply to a still larger number of 
vehicles, 

May | also, as representing the owners of ‘‘an automatic 
coupler, of English design, which is now being tried in India and 
the Colonies ”—I quote from Colonel Yorke’s memorandum—make 
one correction, which appears to be of public interest? Under 
no condition, either of coupling on curves or otherwise, is any 
hand adjustment required by the ‘‘A BC” coupler in normal work- 
ing. The only operation required or permitted is the pulling of 
the chain at the side of the vehicle. In this respect, the ‘A BC” 
affords a greater security to operatives than the American type of 
coupler, where hand adjustment is required in normal! working. 

Westminster, For A B C Courter, Limited, 

September 14th. ARTHUR PAGET. 





THE UTILISATION OF PEAT. 


Sir,—The writer of the article, ‘‘The Utilisation of Peat,” in 
your issue of September 4th, has been good enough to mention 
my name in connection with the matter, so perhaps you will 
allow me space for a few notes, : 

I have not had an opportunity of reading the report alluded 
to, but I have before me a pamphlet on ‘The Ekenberg Wet 
Carbonising Process,” praise of which, | gather from the article, 
is the feature of the report. 

The cover of the pamphlet bears the motto or legend, ‘ Peat 
Converted into Coal.” Ido not, however, propose to discuss— 
for, indeed, upon the data before me I am not competent to dis- 
cuss—the question whether the ‘‘coal” so produced can compete 
with mined coal in Canada, or in any specified locality ; I will 
admit that it can do so under certain conditions as to local fuel 
supply and cost of carriage, and that Dr. Ekenberg’s discovery 
enables man to do, in a few hours, what Nature, in her leisurely 
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fashion, took possibly millions of years to effect, and I heartily 
congratulate him upon a remarkable scientific and apparently 
practical accomplishment, probably widely applicable commercially 
under certain conditions. 

| do not think, however, that it helps us towards a commercial 
solution of the problem, ‘‘ power from peat,” because it does more 
than is required, and does it at too high a cost in money and fuel. 
The cost of conversion of ‘‘peat into coal” by the system is stated 
to be $s, 9d. per ton of —- apparently--anhydrous peat, exclusive of 
interest on capital cost of £1 per ton of output per annum, and it 
also appears that over one-third of the total bog mass is burnt to 
get, macerate, carry, carbonise and briquette the remaining two- 
thirds, which is the net available product, and this cost is pro- 
hibitive. 

Fortunately, the commercial solution of the problem, ‘* power 
from peat,” does not require the prior conversion of ‘ peat into 
coal ;” but only the mach simpler and much less expensive ab- 
straction of 75 lb. to 85 1b. of water for every 10 lb. of anhydrous 
peat in the original bog stuff containing 90 lb. of water to every 
10 lb. of anhydrous peat. This Nature does every moderately fine 
summer for the meagrely equipped bog cutter, in a few months, 
by the natural agencies of drainage and evaporation, and only fails 
when continuous excessive rainfall keeps undoing the work. 

To me the problem presents itself thus :—How in the cheapest 
possible way can we arrange that drainage and evaporation shall 
have the fullest possible play upon the bog mass, at the same time 
that the effect of rainfall is minimised or nullified, and how can 
time be best made an ally? I think that attempts at solution 
along the lines of ‘‘ conversion of peat into coal” are not promising 
because too costly, and that success lies on quite other simple and 
cheaper devices than the maceration, carbonisation, pressing, 
electric treatment, and what not, to which these attempts at con- 
version have given rise. 

This, I may say, is not an opinion suddenly arrived at, but is 
deliberate, and the result of much consideration and investigation 
in preparation for a paper on the subject. 

THOMAS TOMLINSON. 

Dublin, September 10th. 





METROPOLITAN WATER BOARD CHARGES, 


Sir,—The Board are now sending out their demands for water 
rate, and concurrently they are serving notices upon persons who 
have hitherto refrained from signing the agreements which the 
Board have in many cases sent for the signature of consumers, to 
the effect that ‘‘ as the agreement tendered for acombined supply 
has not been executed and returned, the supply -will not be 
continued under the present conditions after September 30th 
next.” 

As these notices are creating great uneasiness and even alarm, 
my Council have thought it would allay these feelings if it were 
pointed out that the Board have admitted that they have no 
power to enforce these agreements. It is important to bear this 
fact in mind, because it is only a very limited number of 
consumers who can derive any benefit from them. They are 
entirely one-sided in their provisions, as they relieve the Board of 
obligations which are thrown upon them by their Act, without 
giving the consumer any privileges that the Act does not give him. 
The Board suggest that it will relieve the consumer of the expense 
of altering his fittings, but my Council are advised that in many 
cases no alteration of the fittings is necessary, and even where it is 
otherwise, it is obvious that it would be folly on the part of the 
consumer to agree to pay an annual charge, rather than to incur, 
once and for all time, the expense of altering the fittings. In the 
cases of a great many of the members of this Association, the 
annual charge the Board seeks to obtain under the agreement 
would be much larger for one year than the capital cost of any 
alteration in the fittings. 

To show how exacting the Board are in their demands, I may 
say that in one case, where there are a few weekly tenements 
supplied from a factory supply pipe, the Board, in order to compel 
the consumer to sign the agreement, have refused to accept the 
seale charge by meter for all the water supplied to the tenements, 
as well as to the factory, in addition to the 5 per cent. upon the 
rateable value of the tenements, which they are entitled to under 
Sec. 8 of their Act. In this case the excess charge payable under 
the proposed agreement would be an annual charge of about £40, 
and as the tenements are situated a long way from the Board’s 
mains, the cost would be the unusually heavy sum of, perhaps, 
£60 or £70, but in ordinary cases the cost would, of course, be far 
less than this. 

W. R. BuckINcHaM, 
Acting Secretary, Machinery Users’ Association. 

London, September 16th. 





TANK ENGINES ON CURVES. 

Sir,—Your correspondent, ‘‘ Tank Engine,” says that the length 
of flange contact with a 3ft. Gin. diameter wheel is not about 2in., 
as I have stated, but 1]jin. 

Probably by this time he will have discovered his error. The 
distance 11#in. is only true of a right-angled flange, and a rail 
with an accurately rectangular top. Nosuch conditions, of course, 
exist. The wheel is coned, and the tire slopes sharply away from 
the rail., The normal length of contact is probably not half an 
inch. In giving 2in. I have assumed that the wheel is driven hard 
against the rail, and so far lifted that more of the flange touches 
the rail than we.ild touch under normal conditions. J. 

September 16th. 


MONTREAL 









THE PAY-AS-YOU-ENTER TRAMCARS. 


IN 1904 Mr. W. G. Ross and Mr. Duncan McDonald, 
managing director and general manager respectively of the 
Montreal Street Railway, began a study of the best means of 
preventing as far as possible the number of boarding and 
alighting accidents to street tramcar passengers. As a result 
of their labours, in the same season they put into operation a 
new type of conveyance known as the ‘* pay-as-you-enter ”’ 
car. To the general passenger the new car meant restriction 
and the desire on the part of the company to obtain the fare 
at an unnecessarily early period of the ride, and, with 
humanity’s usual distaste for hard-and fast rules, loud dissent 
was heard on all sides. One by one more cars of the new 
type were added. The people became accustomed to having 
fares and tickets ready, and now not only have all objections 
ceased, but the inhabitants of Montreal are actually proud of 
the pay-as-you-enter car. 

In the old type of car life was a hardship for the conductor, 
and often quite unpleasant for the passenger. During the 
greater part of the trip on busy runs the conductor is engaged 
in endeavouring to collect fares while he should be employed 
properly in caring for passengers entering or leaving the car. 
In the new type the conductor is stationed on the rear 
platform, facing backwards, with his farebox conveniently 
placed on the railing beforehim. To his right is the entrance 
door—the only means of admission to the car. On his left is 
the exit door. All passengers deposit the fares in the farebox, 
the conducter being furnished with tickets and change for the 
passengers’ convenience. Passing the entrance door the 
passenger enters a roomy, well ventilated interior. When 
desiring to leave the car he notifies the conductor by means 
of an electric push button within easy reach. The conductor in 
turn signals the motorman for the proper stopping places. The 
passenger leaves the car by the door already mentioned, or by a 
similar one at the front of the car in charge of the motorman. 
In this way both of the exit doors are continually under the 
trained eye of an operator. Reference to the engraving 
above will show that this convenience is obtained by making 
the rear platform much longer than usual. In the latest 
models the platform is 9ft. long. A rai'ing near the rear end 
of the platform designates the place set apart for smokers. 
Between the two railings there is ample room for 
incoming passengers, and the taking of fares. It will be 
noticed that the arrangement also enables the car to admit 
passengers at a wide entrance and to discharge, at two other 
doors simultaneously. This in itself is an important saving 
of time, to bring about which many rules have been made by 
other street railways, such, for example, as ‘* All passengers 
must enter by the rear door and leave by the front.’’ 

As a further safeguard the front exit is controlled by the 
motorman only, and in most cases he operates it with a foot 
lever. The passenger is unable to open this door, and must 
await the will of the motorman. The doors generally have 
the handles so arranged that they work readily cnly the 
proper way—for instance a passenger cannot easily open the 
entrance door from the inside, and thus cause confusion with 
incoming persons. The cars are fitted up in the most 
comfortable manner. The floors are of interlocking rubber 
tiling and the seats are rattan. Double windows are provided 
for winter use, while for summer the whole car may be 
thrown open. The motorman’s vestibule is commodious and 
convenient. The Montreal Street Railway has at present 160 
cars of the new'type in operation, and is continually adding 
to the number. 

For suburban service a later design has been adopted. The 
chief departure consists in a middle entrance, as shown in 
the engraving. This type gives greater accommodation 
for smokers, in addition to giving them seats. It also 
provides an additional exit—three in all. Mechanically, this 
design obviates the necessity of a heavy cantilevered rear 
platform of the ordinary pay-as-you-enter car, and is an 
advantage in the balance of the car for long fast runs on 
suburban lines. The fact that pay-as-you-enter cars are now 
being introduced by the hundred in many of the large street 
railways of the United States seems to be proof of their 
success from the view point of both operator and passenger. 
In 1907 Chicago added 300 and Buffalo put on 50. Both 
these cities are adding more. This year New York placed 
155 in operation, and New Jersey 150. The cars now in 
operation in Montreal show the length of the rear-entrance 
cars to be 52ft. 10in., with an overall width outside of 8ft. Yin. 
The corresponding dimensions of the middle-entrance tyye 
are 50ft. 9}in. and 8ft. Tin. Each has a seating capacity for 
48 adults. We are indebted to Mr. McD nald, general 
manager of the Montreal Street Railway, and to Mr. R. M. 
Hannaford, chief engineer of the same company, for the 
information regarding these cars, 


THE ENGINEER 


Serr. 18, 1908 


——» 





a; 





MECHANICAL PLAN 
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Fig. 1—-CHAIN GRATE STOKER PLANT 


CHAIN GRATE STOKERS AT COVENTRY. 


THE greatly extended use of electricity in the city of Coventry 
during the past few years made it impossible for the electricity 
works to keep up with the demand for power without extend- 
ing the plant. Mr. Jeckell, the chief engineer, immediately 
took steps, with the sanctior. of his committee, to carry out 
extensions on a large scale to satisfy the additional demand, 
and to be prepared for still greater expansion of business. He 
is a strong believer in the erection of up-to-date and efficient 
machinery in order to obtain low fuel cost, and there are 
probably few electricity stations better equipped in this 
respect than the one at Coventry. The boilers are all of the 
latest type by Babcock and Wilcox, Green’s economisers are 
used, and the feed water, which, as supplied, is of considerable 
hardness, is first treated by means of a Kennicott water 
softener. Lastly, there has been erected an elaborate plant of 
chain grate stokers and conveyors for the handling of all the 
fuel. This latter p’ant has been erected by E. Bennis and 
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3rd, 1905. Since then considerable additions have been made. 
The present bunker capacity at the station is 750 tons, but 
when the new half of the boiler-house is completed this 
quautity will be doubled, 

The electricity works are situated on the banks of the 
Coventry Canal, and the coal used is brought to the works in 
barges from the Warwickshire coalfields. The coal is raised 
from the barges by mechanically operated conveyors, and is 
carried over an automatic weighing machine to the bunkers. 
In the boiler-house there are other elevators which carry the 
coal from the bunkers to the stoker hoppers. A general idea 
of the scheme will be gathered from the engraving Fig. 3. 
The ashes are returned to the barges by similar means to 
those adopted for raising the coal, and manual labour in 
consequence is reduced to a minimum. 

The overhead coal and ash bunkers are formed of rolled 
steel joist framework securely braced together; the fabric 
of the bunker proper consisting of 44in. brickwork built 
between the flanges of the framing joists in the sides of the 
bunker, and in the diaphragm or section formed in the 
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Co., Limited, of 28, Victoria-street, Westminster, S.W. That 
his belief in such machinery is well founded is fully borne out 
by the following figures, though it is obvious that however 
efficient these mechanical appliances are they cannot solely be 
responsible for the marked improvement shown in recent 
years. The station or manufacturing costs for 1900 were 
3.43d. per unit, whereas the costs for the present year are only | 
0.75d., and the gross profit has risen from 1.44 per cent. in 
1900 to 8.44 per cent., in spite of the very high price which 
has had to be paid for coal this year. In 1900 the average 
price obtained was 4 27d., whereas the average price obtained 
in 1908 was 1.59d. The total number of units consumed in 
1900 was 229,607 as compared with 4,822,114 last year. 

In this article we shall deal.only with the plant supplied 
by Ed. Bennis and Co., Limited. This includes a complete 
coal and ash handling plant with overhead coa! and ash 
bunker, and au ‘‘ Ingrey’’ weighing machino, together with 
eight of the new close link Bennis patented smokeless chain 
grate stokers fitted with Milner-Bennett chain, the value of the 
contract being £3279. When the plant was first laid down | 
we dealt with it at some length in our issue of November 
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F THE COAL HANDLING PLANT 


bunker between each boiler. Theconcrete bottom of the bunker 
is supported by rolled steel joists excepting where a sub- 
stantial cast iron tun-dish, with breeches shoot for supplying 
coal to the hoppers, takes the place of the steel joists. At the 
outer side of the bunker wrought iron shoots are fixed for 
discharging coal into the temporary coal store. The uprights 
of the bunker sides are extended above the conveyor level for 
carrying light steel roof trusses and suitable connections. A 
general view of the arrangements made for unloading the 
coal and shooting the ashes is given in Fig. 6. The 
unloading conveyor is arranged in a culvert running parallel 
with the canal, and is situated in the best position to allow of 
an easy discharge of coal from the canal barge at a rate of 
20 tons an hour. 


Tho chain works in a trough 12in. in width b 
which is made of iron, 


stee] tats. 
Tin. in depth and gin. in thickness, 


the sides being provided with cast iron flitch plates forming a | 


continuous hopper, thus allowing the coal to be thrown in at 
any point in the length of the conveyor. 
The links are 12in, in pitch, and secured at the joints by 


The conveyor consists of a series of U- | 
shaped links made from 2in. by 4in. open-hearth acid mild | 


ELECTRICITY WORKS 


Fig. 2—CONVEYOR AND MOTOR 


means of spegially constructed rivets and washers. The 
return chain of the conveyor is carried on cast iron rollers 
with chilled peripheries running in solid, greased lubricated 
bearings which form part of cast iron brackets eventually 
bolted to the conveyor trough. The scheme provides for 
another barge-unloading conveyor. 

The gathering conveyor is also arranged in a culvert, and 
is placed at right angles to the unloading conveyor just 
referred to. It is thus in a position to receive the fuel from 
the unloading conveyor, and also from a temporary coal 
store, when this is necessary, and, furthermore, it can discharge 
the fuel into a hopper arranged for feeding the gravity 
buckets. The gatherer is of the same type as the unloading 
conveyor, but in this case the trough in which the chain runs 
is 15in. wide by Sin. deep, and it works at double the speed 
of the unloading conveyor. 

The coal conveyor is of the continuous gravity bucket type, 
The buckets, which we illustrate in Fig. 4, are 18in. by 20in, 
by Yin. to 12in. in depth, giving a capacity of 2160 cubi 
inches. To the bucket sides are attached metal cams, which 
form the bearing, and upon which the buckets hang and tip 
the tipping is accomplished by a weighted tripper, which, 
when placed in the requisite position, comes into contact with 
the cams of the travelling buckets, and turns the bucket over. 
This tripping lever is arranged with a balance weight, so that 
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Fig. 4—DETAILS OF THE BUCKETS 


| it retains the position in which it is set, and either tips the 
bucket or allows it to pass, as may be designed. 

The chain forming the conveyor is made up of two strands 
connected by mild steel axles lin. diameter coming between 
each bucket, and retains the gauge of the rollers to suit the 
track. Each strand consists of mild steel flat links 3in. deep 

| by gin. thick. The dimensions are 12in. centres. The joints 
of the chain are formed by an internal and external tube, the 
internal tube having an outside diameter of lin. and being 
shouldered to suit the inside width of the outside links. It 
thus forms a distance piece. As it is internally expanded at 
the ends, it securely holds the links in their right position. 
The inside links are similarly carried on a tube. Thus the 
inner tube forms the pin and the outer tube the bush of the 
joint. 

It will be seen that by this means a very long bearing 
surface is given to the joints of the chain. The rollers are 
cast hollow, and are fitted with spring push lubricators. 
The trunks of this kind of conveyor are formed out of 
mild steel channels and plates braced together. The 
runner wheels are provided with a special means of lubri- 
cation. These wheels are carried on flat bottom rails 
20}in. gauge, 16 1b, per yard. This conveyor has a capacity 
of 40 tons an hour. 

The ash conveyor is carried on a light steel truss, which 
takes the ashes from the overhead storage bunker and places 
them in the canal barge or cart. The shoot and tension 
end of the conveyor are carried on a light steel framework. 

| The conveyor itself is of the ‘‘ Bennis’’ U-link type, the 
| trough in which the chain works being Yin. wide by 6in. 
deep. All the coal is weighed in an ‘‘Ingrey’’ weighing 
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machine, so placed as to allow the coal to be weighed prior 


to its discharge into the overhead bunkers. 
ment has been passed by the Board of Trade. 

There are now eight chain grates in position—Fig. 1. 
These stokers are of the ‘‘ Bennis’’ smokeless chain grate 
type fitted with ‘*Miller-Bennett’’ chain. The dimensions 
are: 4ft. 3in. wide, an actual grate length of 9ft. 94in., 
giving a total area for each grate cf 41 square feet. The 
stoker itself consists of an improved form of hopper arranged 
below the tube doors, so that ready access to the tubes is 
possible, the hopper being fitted with a sliding door, which 
can be fixed in any position when hand firing is necessary. 
A coal cut-off slide with operating arm is provided in 
the hopper. “Vertically sliding hand-fired doors of new 
design lined with refractory bricks are fitted. They are so 


This arrange- 

























any point, thus giving greater available grate surface for 
combustion. 

In this stoker the dumping bar, which frequently burns 
out, is entirely eliminated. Ashes and clinker tip over on 
to an air seal, whence they can be removed as required 
without stopping the running of the stoker, or interfering 
with its mechanism, The makers lay special stress on this 
improvement, claiming it to be a considerable advance on 
previous practice. 

Special air seals at the side of the grate, both between the 
frame and sill plates and between the frame and side links 
and at the back of grate, are provided so that the entrance of 
an excess of air at these points is altogether prevented. 
Dealing with the ever important question of economy, we were 
informed that the amount of current required to deliver one 
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Fig. 5-ARRANGEMENT OF THE 


made that it is claimed they will not readily warp, which 
greatly reduces the danger of the bricks dropping out. These 
doors can be raised to any height by means of hand wheels 
placed in a convenient position for the fireman. By this 
means adjustment of the depth of fuel is rendered possible, 
and, further, by the aid of an indicator the fireman is kept 
accurately informed of the depth of fuel travelling on to the 
grate. 

The driving of the grate is effected by means ofa worm and large 
worm-wheel excentric and rod. The worm and wheel are 
entirely enclosed. A ratchet adjustment is provided, so that 
the travel of the grate per minute may be regulated within 
wide limits. The grate frames are bolted together by 
distance pieces and bolts, and mounted on wheels, forming a 


COAL CONVEYOR 


ton of coal into the overhead bunkers when the plant was 
absolutely new, and therefore took more power, was one unit, 
which would cost to manufacture something under one 
halfpenny. 

With regard to the driving of the plant, every conveyor has 
a motor of its own. The weight of the chain and bucket 
complete is over 14 tons, and 7 horse-power is required to 
work it—Fig. 2. The motors employed in working the entire 
plant include: 5 horse-power for stokers, 7 horse-power for 
gravity bucket, 5 horse-power for ash conveyor, 5 horse- 
power for cross conveyor, and 5 horse-power for gathering 
conveyor. Thus it will be seen that the total amount of 
power necessary is less than 30 horse-power. We have had 
an opportunity of examining an independent report upon a 








Fig. 6—COAL CONVEYOR AND ASH SHOOT ON THE CANAL BANK 


continuous framé, which can be withdrawn from the boiler | 


at will. 

The links forming the grate are so designed and constructed 
that they are halved together and rounded at their ends. 
The upper surface of the grate, therefore, remains continuous 
across the junction of each pair of links, and there is no open- 
ing into which ashes or clinker can fall or an excessive 
quantity of air gain admission. This is true also of the ends 
where the chain passes over the revolving mechanism. By 
this arrangement it is claimed the air spaces are more evenly 
divided than is possible with the ordinary type of link. 

At the front end of the stoker much useful space has 
been hitherto lost owing to the fact that the opening of the 
fire-bar end takes place there also; consequently fresh fuel 
has to be fed on the grate at a point where the bars have 
closed up. The grate has therefore to be made longer than 
is necessary for the combustion of the fuel area. With these 
half-linked grate bars the fuel can be fed on to the furnace at 














boiler test carried out at Coventry, which indicates that 
excellent results are being obtained with the plant. 








CENTENARY OF THE FIRST PASSENGER 
TRAIN. 
IT is a somewhat singular coincidence that the recent open- 
ing of the Rotherhithe Tunnel under the Thames and the 
centenary of the first passenger train ever seen should have 
occurred almost simultaneously, as it was only a temporary 
suspension of thé works of a tunnel at Rotherhithe that gave 
Richard Trevithick the opportunity to lay down an experi- 
mental railway on the ground now occupied either by the 
south-western portion of Euston-square or the north end of 


four smooth wheels. It had Trevithick’s favourite cast iron 
boiler, an excellent specimen of which may be seen in the 
locomotive model room at South Kensington, and wasa great 
improvement upon the spur-gear engine tried at Penydaran 
in February, 1804. The only known record of its appearance 
is contained in a. memorandum written by Mrs. Guilmard, 
sister of Trevithick’s friend Davies Giddy (he afterwards took 
the name of Gilbert in substitution for. Giddy), describing 
‘my ride with Trevithick, in the year 1808, in an open car- 
riage propelled by the steam engine, of which the enclosed is 
a print.’’ The engraving was used on Trevithick’s visiting 
cards, or business cards, and shows that the wheels of the 
engine were not coupled in any way, and had eight round 
spokes tapering to the outer ends. The axles had square 
wheel-seats and inside bearings. A return flue was fitted, 
bringing the fire door and funnel side by side at one end. A 
single cylinder was sunk vertically in the boiler at the other 
end, in the space beyond the flue,.an arrangement which 
shows that Trevithick understood the evils of condensation a 
great deal better than any of his contemporaries. A stay, or 
perhaps two side by side, went from the funnel and firing end of 
| the boiler to support the piston-rod guides, on which ran a 
horizontal cross-beam carrying long connecting-rods attached 
to pins in the pair of wheels immediately below. It seems 
probable that these connecting-rods were of wood, strapped 
with iron. The exhaust pipe ran along the top of the boiler 
into the funnel, but there was a damper in the latter, worked 
by a short hand lever outside, between the flue and the blast 
pipe. A view of this engine is given on page 193 of Vol. I. 
of Francis Trevithick’s Life of his father, and a better one on 
page 207, taken from ‘‘ The Penny Cyclopedia.’’ It is not, 
apparently, quite a complete drawing; there is no place for 
either the driver or the fireman to stand, no means of attach- 
ing the carriage it drew, nor of filling the boiler, but it gives 
a good general idea of the appearance of the engine. From 
the evidence. ofa Mr. Bendy, who worked as a foreman 
mechanic on Trevithick’s dredger engine of 1803 and saw the 
locomotive trials in 1808, and states that the engine was like 
one used dredging mud near Woolwich dock-gates, it is clear 
that the engine shown on the cards is substantially correct. 
“* Remove the fly-wheel and crank shaft from the drawing of 
the dredger engine, attach the two side rods to pins in two 
driving wheels, place a damper in the chimney, and we have 
the counterpart of the locomotive on Trevithick’s card of 
1808,’’ says his son on page 197. The weight of the machine 
is stated by the constructor himself to have been ‘‘ about 8 
tons,’’ which would appear to be very probably the case, con- 
sidering the cast iron boiler. 

It is rather curious that these trials, as well as those in 
South Wales five and a-half years before, should have origi- 
nated in bets. With whom the bet was made in the later 
affair is not recorded, but it seems to have been intended to 
see which could cover most ground in twenty-four hours, 
beginning at the same time, the engine or a racehorse. A 
contest in speed could hardly have been intended, as a race- 
horse can go at thirty or thirty-five miles an hour for a short 
distance, and Trevithick was not foolhardy enough to attempt 
that without further experience. This trial was to take place 
at Newmarket in October, 1808, but no trace of anything of 
the kind can be found. The engine could have done little or 
nothing, although it had smooth wheels, on a high road, 
whilst the cost of laying a tram road or plateway of sufficient 
length would have been prohibitive. It was prior to the 
Newmarket races that the London experiments were under- 
taken, no doubt for the sake of obtaining sufficient know- 
| ledge of what the machine could do. 

The precise date when the engine began to run is a little 
| doubtful, as well as for how long the trials continued, though 
| Mr. Francis Trevithick is of opinion they went on more or 
| less for two or threemonths. Other reports seem to show that 
| they continued ‘‘ for some weeks, when a rail broke and occa- 
| sioned the engine to fly off in (sic.) a tangent and overturn, 
| the ground being very soft at the time.’’ This is quoted from 
a letter by Mr. John Isaac Hawkins, who himself rode 
round with the engine at twelve riiles an hour, watch in 

hand, and heard Trevithick say it would go twenty, or more, 
on a straight road. As the cost of making a boarded enclo- 
| sure, laying the plates, getting the engine to the spot, &c., 
| was borne by Trevithick himself, it seems unlikely that he 

did not give it a fairtrial. He evidently did not understand 
| the value of advertising, however, for beyond a few prelimi- 
| nary notices in the Times and the Morning Chronicle, nothing 
| seems traceable as to the actual course of the experiments and 
what happened at them. These notices are in both papers 
}on the same dates, viz., July 8th, 15th, 19th, and 20th, 
| 1808. The last three days’ announcements are practically 
| worded the same in each paper ; the first one differs slightly. 
| From the Times we learn that ‘‘ the wagers at present are 

stated to be £10,000; the engine is the favourite,’’ and from 
| The Morning Chronicle that the engine was to run “against 
| any horse, mare, or gelding for twenty-four hours (starting 
at the same time).’’ Both state on July 8th that Trevithick 
had been applied to by ‘‘several distinguished personages’’ 
to exhibit the engine to the public before sending it to New- 
market, but that his decision was not then known. The 
Times states that ‘‘its greatest speed will be twenty miles in 
one hour, and its slowest rate will never be less than fifteen 
miles,’’ and the rival paper has a short paragraph on July 
12th saying the engine ** will be completed this week.”’ 

The other three notices, in each paper, are all headed in 
capitals, ‘‘Racing Steam Engine,’’ but there seems to have 
been some wretched mismanagement as to when the trials 
would begin. For instance, The Times of July 15th says 
they will begin on the 11th of that month, whilst The Morning 
| Chronicle of the same day announces it for ‘‘ Tuesday morning 
next,’’ which would be July 19th. Then, on the latter day, 
| both papers announce that the engine would commence run- 
ning that day. ‘‘Tickets of admission, 5s. each, may be had 
at the bars of all the coffee-houses in London, and at The 
Orange Tree, New-road, St. Pancras, close to the spot.’’ 
Eleven o’clock was to be the hour, but next day notice was 
given that the trials were ‘* unavoidably postponed till Mon- 
day next, the ground under the railway on which it was to 
run being too soft and spongy, requiring additional support 
of timber.’’ The date given would be July 25th, but it seems 
doubtful if running was. begun even then, for Trevithick, 
writing to Giddy on the 28th, ‘‘ hopes it will all be complete 
by the end of this week,’’ which should mean Saturday, the 
30th. In fact, it is pretty clear that a second postponement 
took place, for he says he tried the engine ‘‘ about four or five 
days ago (July 23rd or 24th] ; it worked exceedingly well, 
but the ground was very soft, and the engine sunk the timbers 
under the rails and broke a great number of them. I have 











Torrington-square, W.C. In fact, the engine used seems to 
have been one employed at the tunnel works, mounted upon 


now taken up the whole of the timber and iron, and have 
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laid balks, of from 12in. to 14in. square, down on the 
ground, and have nearly all the road laid again, which now 
appears very firm. We prove every part as we lay it down by 
running the engine over it by hand.’’ This, by the way, is 
probably the first instance of a longitudinal road intended for 
locomotive traction, if such is really meant. 

By one account the boarded enclosure was elliptical in 
form, by others circular. As regards its exact locality, it is 
described in the newspaper notices just alluded to as ‘‘ in the 
tields adjoining the Bedford Nursery, near Tottenham Court- 
road,’’ and as ‘‘on Lady Southampton’s estate, adjoining 
the New-road,’’ this being what is now called the Euston- 
road. Mrs. Guilmard, before mentioned, says it was ‘‘a 
waste piece, now Torrington-square.’’ It was she who 
named the engine ‘‘ Catch who Catch Can.’’ The Bedford 
Nursery gardens extended along the east side of Tottenham 
Court-road, and in Mogg’s ‘‘ Entire New Plan of the Cities 
of London and Westminster, with Alterations to 1809,’’ the 
southern half only of an enclosure, now Euston-square, is 
marked “‘ Bedford Nursery.’’ It is quite clear, therefore, 
that the site was not that of Euston Station, as has often 
been asserted, but at least a quarter of a mile south-west 
of it. 

An engraving, by J. W. Welch, on page 194 of Vol. I. of 
““The Life of Trevithick,’’ shows the engine, with a foot- 
plate at the driving end only, going round the circular line, 
drawing an ordinary open carriage, but is probably imagina- 
tive. Anyhow, as the 5s. admittance covered a ride in the 
carriage if anyone liked, this may be considered the first 
passenger train ever run by a locomotive engine ; the date, 
probably August Ist, 1808. That the patronage was in- 
sufficient is highly probable, for the thing seems to have 
attracted no notice. The many scientific journals of the 
time all ignore it. An amusing skit about it appeared in 
The St. James's Chronicle for July 19th to 21st, 1808, and in 
The Sun of the latter date; but Trevithick probably lost a 
good deal of money by the trials, and not unnaturally gave 
up the subject of steam locomotion for more profitable 
business. 








LABOUR DISPUTES. 


THE President of the Board of Trade is causing the following 
memorandum to be communicated to chambers of commerce and 
employers’ and workmen’s associations :— 

1. Under the Conciliation Act of 1896 the Board of Trade has 
power to appoint a conciliator in trade disputes and an arbitrator 
at the request of both parties. These slender means of iater- 
vention have been employed in cases where opportunity has 
offered, and the work of the department in this sphere has con- 
siderably increased of recent years. In 1905 the Board of Trade 
intervened in 14 disputes and settled them all ; in 1906 they inter- 
vened in 20 cases and settled 16; in 1907 they intervened in 39 
cases and settled 32; while during the first eight months of the 
present year no fewer than 47 cases of intervention have occurred, 
of which 35 have been already settled, while some of the remainder 
are still being dealt with. 

2. It is not proposed to curtail or replace any of the existing 
functions or practices under the Conciliation Act, nor in any 
respect to depart from its voluntary and permissive character. The 
gocd offices of the department will still be available to all in 
industrial circles for the settlement of disputes whenever oppor- 
tunity offers; single arbitrators and conciliators will still be 
appointed whenever desired ; special interventions will still be 
undertaken in special cases, and no element of compulsion will 
enter into any of these proceedings. But the’ time has now 
arrived when the scale of these operations deserves, and indeed 
requires, the creation of some more formal and permanent 
machinery, and, with a view to consolidating, expanding, and 
popularising the working of the Conciliation Act, I propose ta 
set up a standing court of arbitration. 

3. The Court, which will sit wherever required, will be com- 
posed of three--or five—members, according to the wishes of the 
parties, with fees and expenses to members of the Court, and to 
the chairmen during sittings. The Court will be nominated by 
the Board of Trade from three panels. The first panel—of chair- 
men—will comprise persons of eminence and impartiality. The 
second will be formed of persons who, while preserving an impartial 
mind in regard to the particular dispute, are nevertheless drawn 
from the ‘‘ employer class.” The third panel will be formed of 
persons similarly drawn from the class of workmen and trade 
unionists. It is hoped that this composition will remove from the 
Court the reproach which workmen have sometimes brought 
against individual conciliators and arbitrators, that, however fair 
they mean to be, they do not intimately understand the position 
of the manual labourer. 

It is believed that by the appointment of two arbitrators selected 
from the employers’ panel and two from the workmen’s panel in 
difficult cases, thus constituting a Court of five instead of three 
persons, the decisions of the Court would be rendered more 
authoritative, especially to the workmen, who, according to the 
information of the Board of Trade, are more ready to submit to 
the judgment of two of their representatives than of one. As 
the zersonnel of the Court would be constantly varied there would 
be no danger of the Court itself becoming unpopular with either 
class in consequence of any particular decision ; there would be 
no diffizulty in choosing members quite unconnected with the case 
in dispute, and no inconvenient labour would be imposed upon 
anyone who consented to serve on the panels. Lastly, in order 
that the peculiar conditions of any trade may be fully explained 
to the Court, technical assessors may be appointed by the Board of 
Trade at the request of the Court or of the parties to assist in the 
deliberations, but without any right to vote. 

4. The state of public opinion upon the general question of 
arbitration in trade disputes may be very conveniently tested by 
such a voluntary arrangement. Careful inquiry through various 
channels open to the Board of Trade justifies the expectation that 
the plan would not be unwelcome in industrial circles. The Court 
will only be called into being if, and in proportion as, it is actually 
wanted. No fresh legislation is necessary. 


5. Steps will now be taken to form the respective panels. 








Mr. D. C. Cummines.—A circular has been issued by the 
Executive Council of the Boilermakers’ and Iron and Steel Ship- 
builders’ Society stating that the general secretary of the society, 
Mr. D. C. Cummings, has been offered, and has accepted, a 
position as correspondent to the Labour Department of the Board 
of Trade, and has, therefore, resigned the secretaryship, which he 
has held for nine years. Mr. Cummings enters upon his new duties 
at the beginning of November. The executive express great regret 
at his resignation, and wish him every success in his new sphere 
of labour. Mr. Cummings has been associated with the Trade 
Union Congress for many years, and is a member of the Parlia- 
mentary Committee of that organisation. He was president of 
the congress when its annual sittings were held at Liverpool a few 
years ago. He is a member of the executive of the Engineering 
and Shipbuilding Trades’ Federation, and is closely associated 
with the national Labour party and the General Federation of 
Trade Unions, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. ° 

(From our own Correspondent. 
Raw Iron Trade. 

THE pig iron market continues firm, but without further 
advance. South Staffordshire cinder forge iron is firm at 46s., 
and part-mine at 49s. to 50s. is in an equally strong ition. 
Best a'l-mine Staffordshire iron remains steady at 80s. to 85s., and 
cold blast at 110s. There was not a large supply of Northampton- 
shire irons on offer on Change to-day (Thursday) in Birmingham 
some of the leading makers being heavily sold. Quotations ruled 
at 46s. to 47s. 6d. for practical purposes. Derbyshire forge iron 
realises 48s, to 49s., and North Staffordshire 49s. to 50s. 


Manufactured Iron. 

Manufactured iron is feeling to some extent the favour- 
able impulse proceeding from the pig iron section. Unmarked 
bar iron is no longer obtainable at the ruinous prices which pre- 
vailed some weeks ago. There has been a gradual appreciation, 
amounting altogether probably to 2s. 6d. per ton. Some sellers 
to-day refused to entertain anything less than £6 5s. to £6 7s. 6d. 
for good merchant qualities, but business was negotiable at some- 
what lower figures than these—say £6 2s. 6d. and upwards. North 
Staffordshire crown bars are in fairly good inquiry at £6 10s. The 
standard for Staffordshire marked bars: remains at £8. There is 
not much business in sheets. Most of the mills have been reduced 
to three or four working days per week. Black sheets rule on the 
basis of £7 7s. 6d. to £7 10s. for double gauge. Cialvanisers com- 
plain that business is very sluggish. The Association meets this 
week, but it is not expected that there will be any interference 
with the standard of £12 10s. for 24 gauge corrugated sheets, f.o.b. 
Liverpool. Spelter is neglected, hard sorts being offered at 
£16 7s. 6d. to a heedless market. Gas tube strip remains at 
£6 10s, at large lots and £6 12s. 6d. for small. 


Steel. 

The improvement in the raw steel trade which has been 
apparent in South Wales is not much in evidence in the Midlands, 
but last week’s quotations remain firm, and, at any rate, there is 
no disposition on the part of sellers to ‘‘shade” prices, Bessemer 
sheet bars are quoted £4 12s. 6d., and Siemens ditto £4 12s. 6d. 
to £4 15s. The rolled steel trade shows signs of improvement, 
makers being more hopeful, and prices are quoted :—Angles, 
£5 16s. 3d.; girder plates, £6 2s. 6d.; boiler plates, £6 15s, ; joists, 
£5 15s. to £6 5s. 


Combination in Steel Plate Trade. 

The combination which came into existence some five 
years ago between the Scotch and North of England steel plate 
makers, providing for mutual arrangements in the matter of sell- 
ing prices of ship and other plates, and = also for spheres 
of influence, has gradually extended its borders until now it is one 
of the most successful organisations in the country. Some months 
ago the steel makers cf the Midlands and other parts of England 
fellinto line with the northern districts, and to-day, with the ex- 
ception of one or two works in South Wales, the steel makers of 
the whole country may be said to be following a common policy. 
Nothing that has occurred for some time has so distinctly shown 
the close relationship which exists as the really remarkable step 
which the Scotch section has just taken. Some English consumers, 
desirous of spreading dissension among producers, have recently, 
it is said, been sending the bulk of their orders to the Clyde. But 
the effort to upset the combination has failed. The English makers 
drew the attention of the Scotch makers to the position, and the 
latter, out of loyalty to their compact, have raised their quotation 
for plates in the English districts concerned by 2s. 6d. a ton. This 
advance will now force the English consumers back to their old 
sources for supplies. The new quotation is actually 2s. 6d. a ton 
over what is named for local delivery in Scotland, and is more than 
5s. a ton above what is asked on export business. 


Wrought Iron Tube Trade. 

This week rumours are revived of efforts for reconstitut- 
ing the international understanding in the wrought iron tube 
trade. It is stated that leading makers in the United Kingdom 
and on the Continent are anxious that a new agreement should be 
floated, so that the present price-cutting among makers should 
cease, It is very questionable, however, if anything tangible will 
come of the present efforts. According to some of the best 
authorities, hopes have been abandoned of any reconstitution of 
the scheme, and it is even stated that the retention money of the 
late organisation is about to be distributed. On the other hand, 
it is said that, although the English association has been formally 
dissolved, the Scotch association remains practically intact, and 
that the Scotch makers are still aiming at the union of the several 
undertakings in their part of the kingdom into one company. 
This is independently of Stewart and Lloyds, Limited, who, it 
is always understood, will not take any direct share in the 
suggested amalgamation. Whatever the exact truth as to the 
prospects of any new combine, whether national or international, 
it is agreed that the big producers in this and other countries are 
quite convinced that any new combine would not include all the 
makers. 


Reduced Tube Prices. 

Meanwhile, the severe competition for orders in the 
wrought iron tube trade goes on unchecked, and the trade to- 
day is faced with a serious outlook. Discounts have grown to 
exceedingly high figures, involving loss to manufacturers, 
especially in the export markets, and it is difficult to see the 
end. Since the middle of March last the prices of gas, water 
and steam tubes have all fallen on the net 224 to 254 per cent. 
So large a reduction in the space of six months is without pre- 
cedent. Current discounts are :—Gas tubes, 75 per cent.; water, 
724; steam, 674. Galvanised tubes are 124 per cent. dearer 
than this. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, September 16th. 


The Boom in Pig Iron. 

THERE was an ordinary attendance on the Manchester 
Iron Change on Tuesday, but opinion appeared to differ as to 
whether the recent ‘‘boom” wou!d be of a very prolonged 
character or not. There was a drop in warrants, and Middles- 
brough brands ruled about 6d. per ton lower. In support of the 
pessimistic view it was pointed out that there had been no 
change in the official price of Lincolnshire iron, and that quoted 
figures were readily being taken for other English brands. 
Scotch, with one exception, was also in buyers’ favour. Sum- 
ming up the whole position, it may be assumed with safety that 
there will be no material change-— certainly no reduction for some 
time to come—and this is supported by the non-committal attitude 
of makers, 


Finished Iron. 
There was a better feeling at late rates. 


Steel. 

Makers in all departments were asking 2s. 6d. per ton 
above last week’s rates, although no official advance to note. 
English billets were rather quiet, but foreign were in smaller 
offering, and higher rates were asked, 


' tough ingot, £64 ; best selected, £64 





Quotations. 

Lincolnshire No, 3 foundry, 53s.; Derbyshire, 53s.; Staf- 
fordshire, 52s. 6d. to 53s,; Northamptonshire, 6d. to 54s.: 
Middlesbrough, open brands, 60s. 10d. to 61s. 4d. Scotch: Gart- 
sherrie, 61s. 6d. to 62s,; Glengarnock, 61s. to 61s, 6d.; Eglinton, 
58s. 6d. to 59s.; Dalmellington, 59s. 6d., delivered Manchester ; 
West Coast hematite, 61s. to 61s. 6d.; East Coast ditto, 57s. , 
both f.o.t. Scotch, delivered Heysham: Gartsherrie, 59s. 6d. to 
60s.; Glengarnock, 59s. to 59s, 6d.; Eglinton, 56s. 6d. to 57s,; 
Dalmellington, 57s. 6d. Delivered Preston: Gartsherrie, 60s, 6d. 
to 6ls.; Glengarnock, 60s. to 60s. 6d.; Eglinton, 57s 6d. to-5&s. ; 
Dalmellington, 58s. 6d. Finished iron: Bars, £6 10s.; hoops, 
£7 12s. 6d.; sheets, £7 15s. to £8. Steel: Bars, £6 5s.; cashire 
bees, £7 5s.; Staffordshire ditto, £6 17s. 6d. to £7; sheets, 
£7 17s. 6d. to £8 ; boiler plates, £7 7s. 6d. ; pete for tank, girder, 
and bridge, £6 5s, to £6 7s, 6d.; English billets, £4 12s. 6d. to 
£4 15s.; foreign ditto, £4 5s, to £4 7s. 6d. Copper: Sheets; £75: 
per ton ; copper tubes, 94d. 
brass tubes, 74d.; condenser, 84d.; rolled brass, 64d.; brass wire, 
6}d.; brass turning rods, 6jd.; yellow metal, 63d. per lb. Sheet 
lead, £16 5s. to £16 15s. per ton. English tin ingots, £130 per ton. 


The Lancashire Coal Trade. 

There was only a moderate attendance on the Coal 
Exchange. It is generally recognised that the position is one of 
great uncertainty as to the future. The house coal trade i. 
reviving with the advent of autumn, and there isa slight improve 
ment in the demand for shipping coal. Slack is very slow. Much 
depends on whether there will be a strike in the cotton trade. I 
view of the attempts in influential quarters to bring about a settle- 
ment, we scarcely think there will be, and none appear to know 
what will happen. 


BARROW-IN-FURNESS, Thursday, 
Hematites. 

There is a welcome improvement in the iron trade in the 
North-West district, and the numbers of inquiries are larger than 
for some time, and are for larger parcels. Mixed numbers are 
quoted at 61s. per ton net f.o.b., al this price will no doubt rise 
in the course of a few days. Makers, with their restricted outpat, 
are only keeping pace with the demand, and will no doubt bring 
prives up to allow of a better margin of profit. Their stocks are 
very low, and in some cases cannot be said to exist. There is no 
mention of any more furnaces being put in blast yet, and both 
trade and price will have to be better before that step is taken by 
them. ‘The warrant market has shown more business transactions 
taking place up to a few days ago, when it quietened again, and 
prices have risen to 60s. 6d. per ton net cash. Warrant stores 
stand at 5500 tons only, and this is a favourable condition of affairs 
as regards makers, who will have the market practically in their 
own hands. There is a slight improvement in the demand for ore, 
and prices have become a little firmer. Ferro-manganese and 
spiegeleisen, especially the former, are in better demand. 


Steel. 

The steel trade is still very quiet in the district, and it 
is impossible to say when the mills will be in full work, There 
is a better prospect, but it may be a few months before there is 
anything like activity in the market as far as this district is con 
cerned. As the shipbuilding trade improves so will the chances of 
the Barrow works opening again be better. Belfast will be in the 
market soon with some heavy specifications. 


Shipbuilding and Engineering. 

‘There are no fresh developments in the shipbuilding trade 
as yet, but there is considerable estimating. The Russian cruiser 
Rurik has at last been delivered. The boilers and engines for one 
of the Argentine gunboats now being built at Elswick are ready 
for delivery. There is a better prospect for the gun-mounting 
department, which has been quiet for a time. 


Shipping and Coal. 
Shipping is very dull both as regards exports of 
iron and steel and imports of foreign ore. Only a little over 8000 
tons of iron and steel were shipped last week, which is a decrease 
of nearly 10,000 tons as compared with the same week of last year. 
This year’s aggregate is nearly 300,000 tons behind the total for 
the corresponding period of 1907. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The Hull Coal Trade. 

THE weight of coal] taken to Hull during August exhibited 
a considerable decrease on that of the corresponding month of 
last year, but South Yorkshire pits were not so much affected as 
those in other parts of the coalfield. Several of the South York 
shire co'lieries, indeed, showed substantial increases upon their 
tonnages of August, 1907. The total weight received at Hull 
during last month was 541,120 tons, as compared with 683,792 
tons in August of 1907. During the eight months Hull has 
received 4,002,752 tons, as compared with 4,253,712 tons in the 
similar period of last ycar. These figures exhibit a decrease of 
142,672 tons on the month, and of 250,960 tons on the eight 
months. 


Coal Exports from Hull. 

The official figures show that the export business from 
Hull was a little better during last August than in August of 1907, 
the total being 346,781 tons, as compared with 338,508 tons. 
Taking the trade for the year as far as it has gone, however, 1908 
is still behind 1907, the weights respectively being 1,897,582 tons 
and 2,115,308 tons, North Russia is an easy first, with 102,384 
tons for the month, compared with 71,062 tons for August of last 
year; Holland is second, with 82,990 tons, against 87,385 tons ; 
Sweden third, with 58,780 tons, against 22,225 tons; and Ger- 
many fourth, with 48,454 tons, against 50,316 tons. For the eight 
months, North Russia took 434,683 tons, as compared with 277,029 
tons for the corresponding period of 1907 ; Germany, 296,457 tons, 
against 288,387 tons ; Sweden, 270,331 tons, against 227,749 tons ; 
Holland, 260,392 tons, against 513,648 tons. Trade with France 
last month was practically the same as in August of last year — 
22,715 tons and 22,713 tons ; but for the eight months the weight 
was 149,7£9 tons, as compared with 191,714 tons for the corre- 
sponding period of 1907. Be gium took 12,282 tons last month, 
against 11,165 tons; for the eight months, 62,873 tons, against 
92,023 tons. Austria, 1179 tons last month, against 17,648 tons ; 
for the eight months, 10,038 tons, against 36,868 tons. Denmark, 
15,451 tons last month, against 9776 tons ; for the eight months, 
84,997 tons, against 37,860 tons. 


Railway Contracts. 

The Great Central Railway Company, it is understood, is 
renewing its contracts for hard coal for six months from the Ist of 
October next. The prices for renewals are stated to be 9x, 6d. per 
ton for South Yorkshire hards, and for Derbyshire 8s. 6d. to 9s. 
per ton, according to quality. These figures show a substantial 
reduction on the rates under the expiring contracts. With respect 
to the Midland Company, we understand that it is accepting 
ee of deliveries at lower rates approximating to those 
stated. 


House Coal, Coke, &c. 
The continued cold weather keeps the demand for 
domestic fuel firm, and quotations are rigidly maintained. Former 
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ices remain, Lut advances are looked for about the end of the 
Lhetrt at latest. Coke quotations remain unchanged at 10s. 9d 
jer ton for best washed, and 10s. 3d. to 10s. 9d. for un- 
washed qualities. Smalls still show a hardening tendency, in con- 
of the lessened production of best hards. Good slacks, 
6d. per ton ; coking slacks, 4s to 4s. 6d. per ton. 


month 
to 11s. } 


sequence 
fs, to 58. 


The Iron Market. 

The ‘‘spurt” in the iron trade about a fortnight ago is 
not yet exhausted, but orders are not being so freely placed as 
they were some days since. Prices, however, are being maintained, 
and the more hopeful feeling already noted is still evident. Quota- 
tions, all net, and delivered in Sheffield and Rotherham :—Hema- 
tites, West Coast, 68s, to 70s. per ton ; East Coast, 63s. to 65s. 
ton. Lincolnshire: No. 3 foundry, 49s. per ton ; No. 4 foundry, 
jss, per ton; No. 4 forge, 47s. per ton; No, 5 forge, mottled, and 
white, 47s. per ton; basic, 48s. per ton. Derbyshire: No. 3 
foundry, 51s. per ton ; No. 4 forge, 50s. per ton, 


Bars, Sheets, and Billets. 
Rates still remain as formerly reported. Bar iron, 
£6 10s. per ton ; sheets, £8 to £8 10s. per ton ; Bessemer billets, 
£7 per ton; Siemens ditto, £7 10s. per ton. 


The Heavy Industries. 

We do not hear of any improvement in the various 
departments of the heavy industries. A revival in shipbuilding 
would be the most important factor making for activity, but there 
is very little work of any consequence coming forward at present 
from the shipbuilding centres. In the railway steel department, 
the fresh orders are disappointingly small, the home railway 
requirements being extremely meagre. Expectations are enter- 
tained of more work later on for South America, and on Indian 
account. Unless a change is brought about very soon, the outlook 
for the winter is far from encouraging. 


Cutlery Exports. 

The official figures, showing a further diminution in 
cutlery for distant markets, were not unexpected, but scarcely to 
the extent reported. The total value for the month is £44,552, as 
compared with £74,034 and £58,939 for tne corresponding months 
of 1907 and 1906. With the exception of the East Indies, which 
shows a small advance—to £5146 from £5077—-every market 
exhibits a falling off. Australia Jast August took a value of 
£8345, compared with £14,300 for the corresponding month of 
Jas. year; New Zealand, £3794, against £4826; Canada, £4851, 
against £9213, and British South Africa, £3292, against £5005. 
In foreign markets, the United States received a value of £4637 
last month, compared with £7548 during August of 1907 ; France, 
£362, against £1747 ; Spain and Canaries, £239, against £917 ; 
Germany, £1089, against £1301 ; Cuba, £337, against £830 ; Chili, 
#651, against £2537; Brazil, £2668, against £5382; Argentine 
Republic, £1205, against £2548. 


Staveley Coal and Iron Company, Limited. 

In the forty-fifth annual report of the directors of the 
Staveley Coal and Iron Company, Limited, the directors state that 
the second furnace at the Devonshire works was blown in on 
October 22nd, 1907, and the third on March 10th, 1908. The 
whole of this work has been carried through in the most successful 
manner and with the most satisfactory results. The same remark 
applies to the coke ovens and residual plant, which have been in 
work during the whole of the year. At the Brodsworth Colliery 
coal was reached in both shafts in October last, and the weekly 
output is now about 6000 tons. The coal is of excellent quality. 
The railway connections with the Hull and Barnsley, the Great 
Central, and Great Northern Railways are now practically com- 
pleted, and the North-Eastern will have running powers into the 
colliery. As regards the Broad Oaks Ironworks, when it was 
decided to erect new furnaces on the Devonshire site, it was fore- 
seen that as soon as they were in working order it would be neces- 
sary to shut down the old furnaces at Broad Vaks, as the iron 
reyuired could be manufactured much cheaper at the newly- 
established works. This has now been done, and the Broad Oaks 
works are being dismantled. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Engineers’ Strike. 

At last, after thirty-one weeks’ strike, there seems to be 
good probability that the difficulty between the engineers and 
their employers will shortly be adjusted and work resumed, this 
being the outcome of negotiations that were carried on last week, 
under the auspices of the Board of Trade. The representatives of 
the masters and the executives of the men’s associations agreed 
upon an arrangement for ending the dispute, but the executives 
were not empowered to have the final word—that has to be given 
by the men on strike themselves, and they are to vote by ballot 
at the close of this week whether they will endor-e the arrange- 
ment their representatives have made. If they do not then there 
will be a general lock-out. The employers, it may be stated, have 
insisted on their demand for a reduction of 1s. per week on time 
wages, and 2 per cent. on piece rates, which they have claimed 
all through, and which every other workman engaged at the 
shipyard long ago agreed to. The masters, indeed, could 
not very well do otherwise than adhere to this, it would 
hardly have been fair to the other men if a smaller reduction 
had been arranged. But if the men agree to the reduction it is 
promised that a Conciliation Board shall be established within 
three months of the re-start. Their delegates strongly urge them 
to ratify the arrangements that were made last week, and judging 
from the meetings of the men that have been held during the 
current week, they are generally in favour of the acceptance of 
the terms offered. It is pretty clear that they cannot do better 
by prolonging the strike, and might do worse if the matter 
became a national one, through the institution of a general lock- 
out. A national vote would then have to be taken, and there can 
be little doubt that that would be in favour of an immediate 
ending of the dispute. It will surprise everybody, however, if 
to-day’s vote is in favour of a cuntinuance of the struggle, and 
judging by what is reported to have been said at the meetings, 
there will be a good majority in favour of ending the dispute. 
The result of the ballot will be made known on Monday. What 
inay influence the men to end the dispute is that there are indica- 
tions of improvement in the shipbuilding industry, but this district 
cannot well share in this improvement, because as long as the 
engineers are out the builders cannot guarantee delivery of new 
tonnage at specified dates, and owners naturally place their orders 
where a time limit for the completion of the orders can be complied 
with. Much of the distress that has been reported in this district 
during the last few months has been due to the unfortunate strikes 
that have been in progress, 


Kilton Mine Strike. 
; \ most regrettable strike has been in progress for the last 
‘ix weeks at Messrs Walker, Maynard and Co.’s Kilton ironstone 
mine, near Loftus-in-Cleveland, which has not only stopped 
operations at the mine, but has also led to the damping down of 
the furnaces at the Redcar Ironworks, thus throwing out of work 
at these furnaces some 300 men, who are thus innocent victims of 
other people's differences, and are in some cuses in so much 
distress that a soup kitchen has been started at Warrenby, the 
owners of the Redoee Ironworks providing half the expenses, 
The scarcity of Cleveland ironstone at present is so great that it 


furnaces in operation. The dispute arose because the firm claimed 
a reduction in the rate for cleaning the ironstone from shale, as 
it had introduced a mechanical apparatus for partially carryin; 

out this work. The firm made an offer of arbitration at the en 

of two months after the resumption, but this the men decline ; 
they will have nothing to do with that method of settling the 
dispute, though they have plenty. of evidence of the benefits of 
arbitration and conciliation in the industries of the North of 
England. 


Shipbuilding. 


From other districts there are reports of some improve- 
ment in shipbuilding, but on the North-east Coast this branch of 
industry continues depressed mainly owing to businéss being 
hampered by the engineers’ strike, the owners sending their 
orders elsewhere because builders here cannot guarantee deliver: 
at any specified date. Shipowners can now place. orders with 
advantage, for the prices of new tonnage are apparently as low as 
they are likely to be, and there are indications of an upward 
movement in freights, while the number of steamers laid up is being 
reduced. The local shipbuilders are receiving more inquiries than 
for a long time, and when they can give the time limit delivery 
guarantee, they will no doubt have no difficulty in securing orders. 


Cleveland Pig Iron. 

The market is not quite so strong this week as it was in 
the previous fortnight, though this is partly due to the makers 
themselves, for they are not prepared to accept the prices that 
consumers offer for forward delivery. The latter are now of 
opinion that prices are as low as we are likely to see them, and 
that no one can get wrong who secures his pig iron at the prices 
that are ruling. Leading buyers, both consumers and merchants, 
have during the last ten days been keenly endeavouring to cover 
for delivery over the first quarter of next year, but their idea of 
price differs considerably f:om that of the sellers, who want sub- 
stantially more for 1909 delivery than for early. It would no 
doubt be very advantageous for the consumer to get his next 
year’s pig iron at anything like present prompt prices, but the 
producer will not commit himself to what would practically be 
certain loss when the probability is that the value of iron will 
improve, and when trade seems to be on the mend. The cheap- 
ness of pig iron has attracted consumers, and they ure therefore 
trying to come in as near the bottom us they can. The reports 
from the United States tend to streagthen the market here, but 
those from Germany, which is our best market abroad, are rather 
depressing, the uncertainty about the continued existence of the 
German Pig Iron Syndicate after the close of the year having a 
detrimental influence on business. The autumn demand from 
that country for Cleveland pig iron is uncommonly small. No. 3 
Cleveland iron has dropped to 5ls. 6d. per ton, after being last 
week at 52s. 9d., but No. 1 is kept up, or rather advanced, in 
price, and 55s. 6d. per ton has been paid for it, whereas of late it 
has been only 2s. 3d. per ton dearer than No. 3, and last year was 
at one time no more than Is. 6d. dearer. But now the difficulty is 
to meet with a maker or merchant who has any available for sale. 
One firm of ironmasters require 57s. per ton for their No.1. The 
lower qualities of Cleveland pig iron are firmer ; No. 4 foundry at 
50s. 3d., and No. 4 forge at 49s. 





Hematite I on. 


Large orders for East Coast hematite pig iron have lately 
been secured, consumers being very anxious to cover for a con- 
siderable period ahead, though they do not appear to have got 
orders for their own produce, as some might expect. It is the 
ra, ge of the hematite iron that induces them to arrange for 
supplies at what are likely to be ‘‘rock bottom” prices. Mixed 
numbers are firm at 56s. 6d. per ton, and some are quoting 57s., 
both of which may be looked upon as very cheap compared with 
what has to be paid for ordinary Cleveland iron. Rubio ore has 
been put up to 15s, 6d. per ton ¢.i.f. Middlesbrough, so that the 
mineowners have got all the benefit of the advance in hematite 
pig iron so far. 


Stock of Cleveland Pig Iron. 

The stock of Cleveland pig iron in Connal’s public stores 
continues to increase ;-indeed, this month decreases have had to 
be reported on only three days. The quantity held on Wednes- 
day was 69,192 tons, an increase of 7229 tons this month. The 
smallest stock during the last eight years was 47,949 tons on July 
lst, and since then, therefore, the stock has increased 21,243 tons. 


Pig Iron Exports. 

Some improvement is reported on the figures of last 
month, but still the exports are disappointing for the beginning of 
the autumn season, more especially to the Continent, and Germany 
in particular. Scotland is taking rather more from Cleveland, and 
less from Lincolnshire and Northamptonshire. The total ship- 
ments from the Cleveland district this month have reached 51,068 
tons, compared with 43,552 tons last month ; 57,655 tons in Sep- 
tember, 1907 ; and 63,316 tons in September, 1906 ; all to 16th. 


Manufactured Iron and Steel. 


A good business continues to be done in steel rails, but 
that is not the case in any other branch of the finished iron and 
steel industries. The price of heavy steel rails is £5 15s. net f.o.b. 
Chairs and sleepers are in poor request. Iron ship plates have 
been advanced half a crown per ton to £6 7s. 6d., less 24 per cent. 
f.0.t., but no alteration has been made in steel ship plates, which 
can still be got at £6, less 24 per cent. f.0.t. Steel ship angles are at 
£5 123. 6d., steel hoops at £617s 6d., steel strip at £6 12s. 6d., 
steel bars at £6 7s. 6d., and iron bars at £6 15s, all less 24 per 
cent. 


Coal and Coke. 


The coal trade is becoming less favourable to the sellers, 
and there is more competition than has been known for a long 
time, while the tendency of prices is downward. With this last 
consumers will not quarrel, for they have over several months had 
to pay heavily for their fuel—prices, indeed, considerably out of 
proportion with those which they could realise for their own pro- 
duce. Best steam coals have been reduced to 13s, 6d. per ton 
f.o.b., and best gas coals to lls. 3d. The demand on export 
account is not anything like so pressing as it was. Bunkers and 
coking coals are also easier in price, the former being at 9s. 6d. 
and the latter at 9s. 9d. per ton. Steam shipowners have long 
had to pay for bunker coals prices out of proportion with rates of 
freight, but now coals are becoming cheaper, and rates of freight 
show a tendency upwards Furnace coke is generally quoted at 
15s. 6d. per ton, delivered at Middlesbrough, but 15s. 3d. has been 
accepted. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
Relief for the Unemployed. 

THE people of Glasgow and neighbouring industrial 
centres are thoroughly aroused to the necessity of making extra- 
ordinary provision for the relief of the unemployed. Everybody 
is convinced of the great need that exists for early and vigorous 
treatment of the problem. In addition to the classes that for ever 
hover on the borderland of want, and who in ordinary times are 
increased in winter time, it is ascertained that there are at least 
20,000 respectable working men out of employment in Glasgow at 
present. These tradesmen, in the great majority of cases, find it 
impossible to obtain employment in any other calling, and those 
dependent on them suffer great privations, Special attention is to 





was not possible to get stone from other mines to keep the Redcar 





be paid to the relief of this class, The fund instituted a few days 














ago by the Lord Provost of Glasgow already amounts to over 
£7000, and the Corporation has added to it an additional £2000. 
Other funds that bave been started reach about £2000, so that 
£11,000 has already been raised. The Corporation has also 
imposed a rate which will yield £16,000, and the Local Government 
Board is expected to contribute at least £20,000 for the relief of 
distress in Glasgow. A sum of £50,000 is thus in sight, but much 
more will be required, and as this is fully recognised, numerous 
organisations are in process of getting ready to afford assistance. 


The General State of Trade. 

Keeping in view the contracts that have recently been 
placed in the shipbuilding and other industries, it does not appear 
that business is yet doing more thin holding its former position. 
It is possible, however, that an improvement may not be far 
away. On Change the sentiment is-decidedly better, and this is 
a cireumstance by no means to be despised. Much is expected 
from the great yield of tbe crops in America and Canada. On the 
other hind, serious damage has resulted to the crops in Scotland 
from recent storms of wind and rain, and this is specially unfortu- 
nate, asit may possitly add an element of agricultural depression 
to the prevailing severe industrial distress. The rise in the prices 
of pig iron and fuel is naturally regarded as a favourable symptom , 
but this can only be of real advantage if there should be a corre- 
sponding response on the part of the manufacturing trades. 


The Pig Iron Market. 

There has been a good deal of irregularity in the Glasgow 
ig iron warrant market in the last few days, but a considerable 
ea has nevertheless been done. Cleveland warrants have 
sold from 52s. 9d. to 51s. 9d. cash, 52s. 9d. to 51s. 74d. one month, 
52s, 3d. to 52s. two months, and 52s. 54d. to 51s. 8d. three months. 
Transactions have also been noted at 52s. 3d. for delivery in four- 
teen days, 52s. December Ist, and 51s. 5d. December 3rd. Business 
has been done in Cumberland hematite warrants at 60s. for 

delivery in one month and three months. 


Scotch Makers’ Iron. 

There are 37 furnaces making ordinary and 38 hematite 
pig iron in Scotland, the total of 75 thus in operation comparing 
with 90 in blast at this time last year. Makers report a steady 
demand for pig iron, both on the part of Scottish and English 
users, the foreign trade in most directions being rather quiet. 
Monkland, No. 1, is quoted at Glasgow 58s. 6d.; No. 3, 56s.; 
Carnbroe, No. 1, 59s. 6d.; No. 3, 56s 6d.; Clyde, No. 1, 62s. 6d.; 
No. 3, 57s. 6d.; Gartsherrie and Calder, No. 1, 63s.; No. 3, 585; 
Summerlee, No. 1, 63s. 6d.; No. 3, 58s. 6d.; Langloan, No. 1, 65s.; 
No. 3, 60s.; Coltness, No. 1, 89s. 6d.; No. 3, 62s.; Glengarnovk, at 
Ardrossan, No. 1, 63s. 6d.; No. 3, 58s. 6d.; Eglinton, at Ardrossan 
or Troon, No. 1, 58s.; No. 3, 56s. 6d.; Dalmellingtun, at Ayr, 
No. 1, 60s. 6d.; No. 3, 55s. 6d.; Shotts, at Leith, No. 1, 63s.; 
No. 3, 58s.; Carron, at Grangemouth, No. 1, 64s. 6d.; No. 3, 
58s. 6d. per ton. 


The Hematite Trade. 

A gradual improvement is taking place in the hematite 
department, and more than half the production of pig iron in 
Scotland now consists of hematite. Merchants have been quoting 
for Scotch hematite pigs 59s. per ton for delivery at the West of 
Scotland steel works, but a report is current that at least some 
of the makers have withdrawn their quotations. There can be no 
doubt that users have been covering their reyuirements for some 
time forward, and this is probably the main cause of the present 
upward movement in prices. This class of iron lately touched the 
lowest point in the history of its manufacture, standing for some 
time nominal y at 55s. 6d. per ten, and at the improved price of 
59s. now quoted it is generally believed to be a safe purchase. 
Ore freights are still cheap, being at 4s. per ton Bilbao to Glasgow, 
6s. being some time ago considered a moderate figure. The ore 
itself is regarded as rather high in price, but it is doubtful if any 
further reduction can be obtained at present. 


Shipments of Pig Iron. 

The shipments of } ig iron from Scottish ports in the past 
week amounted to 6105 tons, against 3590 in the corresponding 
week of last year. There was despatched to South America 
1195 tons ; Canada, 660; Australia, 645; Holland, 135; India, 20; 
France, 10; Germany, 35; Belgium, 40; Spain and Portugal, 200; 
China and Japan, 160 ; other countries, 307 ; the coastwise ship- 
ments being 2700 tons, compared with 772 in the same week of 
last year. Tho arrivals of Cleveland pig iron at Grangemouth 
were 7929 tons, an increase of 23 tons over the quantity received 
in the corresponding week of last year. 


Finished Iron and Steel. 

An effort is being made by differential quotations to 
carry out in its entirety the understanding with the English 
makers as to the prices of steel by quoting 23 6d. per ton more 
for inquiries from without than within the Clyde district. It is 
admitted that there is a better feeling in the trade, and rather 
more business obtainable, although it is not sufficient: to keep the 
whole of the works going full time. A large proportion of recent 
business has gone into the hands of merchants, who will give out 
the orders to the makers as the material is required. Of course, 
this is no new phase of the business, but it keeps the makers in 
doubt as to how much work is likely to be available in the future. 
Makers of girders, joists, and general light structural material 
have been booking fair orders, and it is expected that a better 
demand will ere long be experienced for angles and plates. The 
steelmakers advanced prices this week 5s, per ton. Piices of 
malleable iron and basic steel bars have been raised, owing to the 
advance in pig iron, and a little more business has been coming 
forward, there being still much room for improvement. It is 
reported that an effort is likely to be made to reconstruct the tube 
combination, so as to put an end to the cutting of prices. 


The Coal Trade. 
There is a stronger feeling in the coal market, and the 
coalmasters in the Lanarkshire district have raised prices 1s. to 
ls, 6d. per ton. In different localities the prices vary according 
to cost of transit and delivery. In Glasgow, coal has been de- 
livered in bags to consumers lately at 94d. to 114d. per cwt., or 
15s. 10d. to17s. 6d. per ton. The prices are now ild. to Is. 2d. 
per cwt., or 19s. 3d. to 2ls. 8d. per ton. The highest price 
charged during the recent dearest times was 25s, a ton to the 
consumer. It was thought that prices might have given way to 
some extent, and the rise is a matter of much importance to the 
household consumer in this time of industrial depression. One 
reason for the present advance is that such a thing has been usual 
at this time of the year, but the large shipments of coal have had 
much to do with the advance. The shipments at Scottish ports 
from Ist January to date are only some 300,000 tons behind the 
quantity despatched in the same time last year, notwithstanding 
the depression of trade. Small coals and dross are very plentiful, 
so that the price to manufacturing consumers has not advanced 
so much as in the case of household coals. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) ‘ 


the leading characteristic of last week’s 
coal trade, and a further droop in the price of best steam. In 
fact, coalowners have been so ) el with laden coal wagons 
that prices have been accepted at lower than published quotations, 
and the tendency seems to be to lower ones yet, unless the weather 
improves. ‘Ihe situation has been affected also by the fact that 
harvests are now being gathered in France and Italy, and the urual 
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quiet time in coal is alfzcting Loth countries. Notwithstanding 
this, the leading ports have still exhibited some activity. Cardiff, 
last week, despatched large cargoes ; Newportsentaway about 93,000 
tons, of which 16,000 were for coastwise ; Swansea 70,000 tons ; 
and Port Talbot an export in all of 40,000 tons. That such a 
gross total should be cleared in a slack week indicates forcibly the 
,osition the Welsh ports occupy in the coal markets of the world. 
The condition of leading qualities at present may be thus sum- 
marised :—Small, inactive, both steam and bituminous ; dry coals 
a shade better ; Monmouthshire coals, lower prices accepted for 
prompt. 


Closing Cardiff Quotati ns. 

Best steam coal: Large, 15s. 3d. to 15s. 9d.; seconds, 14s. 
to 14s, 9d.; ordinary large steam, 13s. 6d. to 14s.; best drys, 
lis. 3d. to 15s, 6d.; ordinary, 13s. to 13s. 6d.; best Monmouthshire 
black vein, 13s, 3d. to 13s, 6d.; Western Valley, 12s, 9d. to 13s.; 
Eastern, best, 11s. 6d. to 12s.; other sorts, Eastern Valleys, 11s. to 
lls, 9d.; best house coal, 17s. 6d. to 18s. 6d.; other qualities, 
14s. 6d. to 16s. 6d.; No. 3 Rhondda, 16s, 6d. to 17s. 6d.; through, 
13s. 6d. to 14s.; No. 3 smalls, 8s. 6d. to 9s.; No. 2 Rhondda, 
10s. 9d. to 11s. 3d.; through, 9s. to 9s. 6d.; No. 2 smalls, 7s. 3d. 
to 7s. 9d.; best washed nuts, 11s. 6d. to 12s. 6d.; seconds, 10s. to 
10s. 6d.; peas, lls. 6d. to 12s.; seconds, lls. to 11s. 6d.; best 
small steams, 7s. to 7s. 3d.; second small steams, 6s. 3d. to 6s. 6d.; 
other smalls, including drys, 5s. 3d. to 5s. 9d.; patent fuel, 15s. to 
lés. Coke: Foundry, 16s. 6d. to 19s.; special, 23s. to 24s,; 
furnace, 15s. to 16s. Pitwood, 16s, 6d. to 17s. 6d. 


Anthracite. 

e malting, increasing firmness of tone; machine 
qualities getting scarce ; peas easier ; rubbly culm stil] lower, and 
said by an authority to be lower than has n known for years, 
Latest prices, Swansea :—Stanllyd, hand picked, 24s. to 25s.; 
seconds, 22s, 6d. to 23s. net ; big vein, 25s. 6d. to 27s. 6d., less 24 ; 
red vein, 13s. 6d. to 14s., less 24. Machine-made cobbles, 23s. to 
23s. 6d. net ; French nuts, 24s. 6d. to 25s. net ; German nuts, 25s. 
to 26s.; beans, 21s. 6d. to 23s. net; screened beans, 14s. 6d. to 
lds. 6d. net; peas, 9s, 6d. to 10s. net ; rubbly culm, 4s. to 4s. 3d., 
less 24; ordinary duff, 3s. to 3s. 3d. net. Other coals: Steam, 
16s. 6d. to 17s.; seconds, 15s. to 15s. 6d.; ordinary large, 13s. 6d. 
to 14s. 6d. ; through bunkers, 10s. to 10s. 6d.; small, according 
to quality, 7s. to 8s. Bituminous: No. 3 Rhondda, large, 18s. 3d. 
to 18s. 9d , less 24 ; small, 9s. 6d. tolls. Patent fuel, 13s. 6d. to 
14s,, all 24 discount, Swansea, cash, thirty days. 


Latest on Change, Cardiff. 

Prices weak for all classes of coal. Feared recurrence of 
stoppages. Reported that for prompt positions parcels up to 5000 
and 6000 tons have been changing hands at figures appreciably 
under 16s., and good seconds under 14s. for September loading. 
One favourable item has been the placing of an order for 50, 
tous for Russia ; no price yet stated. 


Swansea Harbour Trust. 

At the harbour meeting this week there was a very satis- 
factory report given of the import trade. As compared with the 
corresponding month of last year there was an increase in copper 
of 3000 tons, of calamine 3000 tons, of pig iron 4000 tons—which 
included 1000 tons from America—and of wood goods 13,000 tons, 
in all about 30 per cent. increase; but in exports there was a 
falling off to the extent of 34,000 tons in coal and coke, and in 
patent fuel 13,000 tons. ° The depression in exports, one of the 
Trust stated, was not unexpected considering the general falling 
off in the country. Mr. Griffith Thomas, the chairman, com- 
menting on the decrease in coal, said that the past month 
was the worst at the collieries that he ever remembered ; 
but he thought that the prospects were good. The figures 
for the total trade of Swansea for the last eight months 
past were 120,000 tons more than for the same period last year. 
At the close of the meeting the Trustees, with Mr. Railton, of the 
tirm of contractors for the new dock, Mr. Shenk, engineer, and 
other gentlemen, made an inspection of the new dock works, and 
reported the progress as excellent. The walls are nearly com- 
pleted, excavations going on well, eight steam navvies having been 
employed night and day through the summer. A new German 
steam navvy of exceptional power is now being used inside the sea 
—— Total capacity of dock will be 1294 acres, quayage 
30,920ft. 


Iron and Steel. 

One good result of the developments going on at Dowlais 
has been the employment of a large number of the Cyfarthfa 
workmen, and a little more activity has been shown at Cyfarthfa 
in addition, where a large quantity of pig iron is stocked ready to 
be used up in the event of an improvement in trade, which is much 
needed all over the district. One or twolarge orders are in hand. 
Indian State Railways are receiving consignments of rails, and 
6000 tons steel plates are also in hand. Cardiff despatched last 
week 1000 tons iron to Flenburg and 700 tons to Fremantle. 
This week Newport sent 1800 tons rails to Karachi, India, vid 
Liverpool, and imported 700 tons pig from Grimsby, three cargoes 
old rails from Redbridge, and received 850 tons steel from 
Antwerp. Newport is increasing its consignments of iron to 
Bristol ; one cargo was 300 tons. Iron ore from Decido and 
3ilbao is reported. Swansea included in its imports last week 
3317 tons pig iron, and 1076 tons scrap steel. On ‘Change, 
Swansea, this week, the folowing quotations were given :— 
Heavy and light steel bars no alteration. Si and B 
bars, £4 8s. 9d. to £410s. Pig iron: Hematite mixed numbers, 
60s. 4d.; Middlesbrough, 51s. 11d.; Welsh hematite, 62s. to 
62s. 6d. delivered ; East Coast hematite, 59s. 6d. to 60s.; Scotch, 
50s. 3d. Rubio ore at Newport and Cardiff, 14s. to 14s. 3d. 
Middlesbrough is quoting 15s. 6d. delivered. In the Swansea 
district the local steel trade was reported firmer, and the week’s 
output quite equal to that of any time in the quarter. At Llanelly 
the South Wales steel works are more than half idle. German 
bars are being imported largely, and this fact is rather against the 
rumour of a speedy settlement. The strike amongst the moulders 
has been averted. 





Tin-plate. 

Make and dispatch were nearly equal last week at 
Swansea. The shipments of tin-plates was 81,930 bo-es, and the 
quantity brought from the works 80,429 boxes Stocks now con- 
sist of 149,079 boxes. Trade continues much about the same. At 
Swansea all the mills were in full work last week, and at Llanelly 
a good tone prevailed, and the outlook for the winter was reported 
as very satisfactory. Latest prices: — Ordinary tin-plates, 
12s. 44d. ; Si and B wastera, 11s. 9d.; ternes, 28 x 20, 
112 she’ts, Siemens primes, 22s. 6d.; C.A. roofing sheets, £8 5s. to 
£8 10s. per ton ; big sheets for galvanising, £8 5s. to £8 10s. ; finished 
black plates, £9 10s. to £9 12s. 6d.; galvanised sheets, 24 g., 
£12 10s.; block tin, £131 2s. 6d., £132 10s. three months. Other 
—— :—Lead, £13 7s. 6d.; copper, £60 17s. 6d.; spelter, 
£19 10s. 





Swansea Valley. 
All the spelter factories are doing good work, and in the 
copper trade there has been a full average of work. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
Rheinland-Westphalia. 


IRREGULAR, and on the whole insufficient, employment in 
the various iron and steel trades is the general report. There was 





but very little forward inquiry last week, and the demand on 
foreign account is languid. At the end of September a meeting 
of the German Steel Convention is to take place, for the purpose 
of regulating the prices for the fourth quarter. Sales in August 
were about as unfavourable as they were in July, railway 
material showing a further decrease. rs have been a trifle more 
animated recently ; consumers come forward more freely with 
their orders, and some comparatively good sales in steel bars could 
be effected, contracts in some instances extend up to the end of 
the year. Quotations, however, are as depressed as before ; for 
large as well as for small orders the price of M. 100 p.t. is accepted, 
and in many cases less is taken. The pig iron trade is as dull as 
ever. Ata recent ting it was decided to dissolve the Pig Iron 
Syndicate on the 3lst of December, the Ironworks Kraft having 
finally declined to join the syndicate. The Siegerland iron ore 
trade continues flat ; very little iron ore is being bought. The 
50 per cent. reduction in output cannot prevent a strong rise in 
stocks. The exceptionally slow demand for pig iron, as well as 
the reduced quotations for iron ore, may cause a further decrease 
in the prices for raw ircn in the fourth quarter. There is 
absolutely no life in the scrap iron industry, and one need not 
wonder at the very low and constantly decreasing «quotations. 
Inland demand for hoops is limited, but the majority of the mills 
have been able to secure foreign contracts, and so they have been 
keeping up a fair activity until now; inland quotations are firm 
at M. 125 to 127.50 p.t. The plate and sheet mills of the Siegerland 
are moderately well employed, but quotations can hardly be 
maintained ; sheets are quoted M. 116 to M. 118 p.t , heavy plates 
M. 107 to M. 108 p.t., and boiler plates M. 10 p.t. more. 
Extreme quietness prevails on the wire market; the business 
in drawn wire and in wire nails is exceedingly limited. The 
pipe wills, likewise, are insufficiently occupied, and the prices 
realised must be regarded as unremunerative. Inland as well as 
foreign demand for girders continues very small. It is satisfactory 
to state that there is at least one branch of industry which has 
continued well occupied in a period of general depression ; the 
wagon and locomotive shops have been, and are still, in good em- 
ployment, and they are likely to remain so for several weeks to 
come. In all departments of the hardware industry want of em- 
ployment and unremunerative prices prevail. 





The Coal Trade in Germany. 
A lively and satisfactory sort of business is being carried 
on in the Silesian coal market, and from Rheinland- Westphalia 
good accounts are likewise being received. 


Austria-Hungary. 

Nothing of interest can be reported in connection with 
the iron and steel trades, the regular though somewhat quiet 
business of previous weeks having been maintained. The reduc- 
tion in inland quotations seems to have caused German competition 
to decrease. There was rather a rise in the demand for coal on 
the Austro-Hungarian market. In the Ostrau district the stocks 
that had accumulated at one time have already been disposed of, 
and in Upper Silesia 1000 wagons per day more are being produced 
than at this time last year. The brown coal market is very firm, 
inland as well as foreign demand being active. 


Steady Trade in France. 

Taking it all through, there has been a fairly satisfactory 
business going on in the various departments of the iron industry. 
The orders booked secure regular employment to the majority of 
the works. Agricultural machines, as well as wire and wire nails, 
are in lively request, and the motor car industry is in an almost 
flourishing condition. The rolling mills are securing but a scanty 
amount of work, and it is not a favourable sign that consumers are 
disinclined to place forward orders ; they are evidently expecting 
a further decrease in quotations tefore long. In Paris the prices 
for bars are 165f. to 170f. p.t., for iron and steel girders 190f. p.t., 
plates 185f. p.t. The price for bars, which is well maintained in 
the East and in the Centre, has fallen on 150f. p.t. in the Nord, 
where the general position is somewhat discouraging. The 
tendency of the French coal market is firm, in spite of a strong 
foreign competition ; Belgian firms offer fuel at very low rates, 
and the RKhenish-Westphalian Coal Syndicate has commenced 
doing business from their places of sale in France, Figures of 
deliveries and of output in fuel are satisfactory ; in fact, they are 
higher than they have been fora long time, only coke shows a 
decrease. 


Weakness on the Belgian Iron Market. 

Foreign competition is increasing, and there is much 
underquoting going on among the inland works. (German firms 
are especially keen and successful in their competition. There 
has been talk of large orders in railway material which the Rail- 
way Administration intends placing shortly, in order to help the 
inland shops to keep up a moderate activity. A poor business of 
the hand-to-mouth sort is being done in coal. 


Swedish Iron Trade. 
There has been a decreasing tendency here as well as in 
other countries, and the export figures published by the Union of 
Swedish Ironworks are far from favourable :— 
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There were 103 blast furnaces in blow in the second quarter of this 
year, as compared with 115 in the corresponding period of 1907 ; 
the output in pig iron from January Ist to June 30th, 1908, was 
303,100 t., as against 319,900 t. in the same period last year. 
Production in blooms was 76,000 t., compared with 84,900 t.; 
Bessemer bars, 39,100 t., as against 37,300 t.; and Martin bars, 
160,500 t., as against 168,400 t. in the corresponding period of last 
year. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 4th. 


STEEL rail buying for this year is aboutover. Some large orders 
have been placed for next year’s delivery. Mills are running 
about 60 per cent. of their capacity. The Pennsylvania Railroad has 
placed an order for 4600 tons for its Montana Point cut-off, and 
the New York Central will buy 4000 tons bridge iron for the 
elimination of crossings in and near the city cf Buffalo. Cuban 
railroads are buying switches for sidings on account of sugar 
factory building. In pig iron furnaces are pretty well booked 
up for the rest of the year, but small orders will continue to the 
end of the year. Southern furnaces are better sold up than 
northern furnaces, and they will keep prices at a low level when 
bidding in 1909 requirements set in. Southern furnaces have 
secured a great deal of western business. The Republic Company, 
the largest iron-making corporation, is now operating 70 per cent. 
of capacity on orders for early delivery. he largest rails ever 
rolled have been recently turned out by the Pennsylvania Steel 
Company, weighing 151]b. to the yard. They are for use by 
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electric railroad companies, and are to be laid on curves, Wire 
mills are increasing their output to meet more pressing agricy|- 
tural demands. Plain wire for fences is very active. Jobbers and 
retailers have everywhere allowed stocks to run down, All 
interests are iooking forward to heavy buying by the railroads, 
As has been often observed, there will be no great improvement 
until they begin buying. The demand for coke has improved, and 
the coke makers want 5000 men back from Europe who cleared 
out last fall when the collapse came. This increased demand for 
coke came suddenly and is encouraging. Prices are low and 
consumers have started to fill up. The United States Steel Cor. 
poration is putting its finishing touches on its peat plant, and it 
will be a powerful factor when it starts. 

The copper situation is a problem. Notwithstanding the 
admitted fact that there are 400,000,000 1b. of metal in the inter. 
national market, speculative interests are endeavouring to retain 
control. Their hope is that consumers will soon begin buying 
copper for future delivery. An enormous amount of capital is 
tied up in copper, and those who are trying to control the market 
have every reason to put forth gigantic efforts to that end. The 
surplus is steadily piling up. Exports for the month were 25,906 
tons ; total from the beginning of the year is 207,617 tons, against 
110,746 tons same time last year. 








LAUNCHES AND TRIAL TRIPS. 


CHARLESTON, steel screw steamer ; built by Irvine’s Shipbuilding 
and Dry Dock Company, Limited; to the order of Furness, \\ ithy 
and Co,, Limited; dimensions, 389ft. 6in. by 40ft. 2in. by 20ft. 64in.: 
engines, triple-expansion, 204in., 33in., 54in. by 36in. stroke 
pressure 180 lb.; constructed by MacColl and Pollock; launch, 
August 27th. , 

PIAUHY, torpedo-boat destroyer ; built by Yarrow and Co.; to 
the order of the Brazilian Government; dimensions, 240ft. by 
23ft. 6in. beam; engines, triple-expansion; constructed by the 
builders; launch, recently. 

J. A. McKee, steel screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited; to the order of the Western 
Steamship Company, of Ontario, Canada; dimensions, 250ft. by 
43ft. beam ; to carry 3200 tons; engines, triple-expansion ; con- 
structed by the North-Eastern Marine Engineering Company ; 
trial trip, September 5th. ; 

SKJOLD, steel screw cargo steamer; built by the Laxevaags 
Engineering and Shipbuilding Company, Bergen; dimensions, 
239ft. Gin, by 35ft. by 16ft. 10in.; to carry 1800 tons; engines, 
triple-expansion, 16in. by 25}in. by 43in. by 30in. stroke, pressure 
175 lb.; constructed by the builders ; trial trip, September 7th. 

IBIAPABA, steel screw steamer ; built by Messrs. Craig, Taylor 
and Co., Limited; to the order of Lloyd Brazileiro, of Rio de 
Janeiro ; dimensions, 286ft. by 44ft. 9in. by 17ft. 6in.; engines, 
triple-expansion, I4in., 22in., 37in. by 24in. stroke, pressure 
185 lb.; constructed by Blair and Co., Limited ; trial trip, Sep- 
tember 9th. 

TRINCOULO, steel three-decked tank steamer ; built by Swan, 
Hunter and Wigham Richardson, Limited; to the order of 
C. T. Bowring and Co., Limited; dimensions, 396ft. Sin. 
by 50ft. Gin. by 31ft. 10in.; engines, triple-expansion, 26in., 
43in., 72in. by 48in. stroke, pressure 180 Ib.; constructed by 
the North-Eastern Marine Engineering Company, Limited ; 
launch, September 10th. 

PILoT, steam launch ; built by Earle’s Shipbuilding and Engi- 
neering Company; to the order of the Humber Conservancy 
Board ; dimensions, 50ft. by 1lft. by 6ft. ; engines, compound, 
_ l7in. by 12in. stroke, pressure 125 Ib. ; launch, September 

Ith. 

ROUMANIAN, steel screw steamer; built by Sir W. G. Arn- 
strong, Whitworth and Co., Limited; to the order of Messrs. 
Lane and Macandrew ; dimensions, 385ft. by 51ft. by 30ft. 2in.; 
to carry 7000 tons ; engines, triple-expansion, 2¢4in., 44in., 72in. 
by 48in. stroke; constructed by the Wallsend Slipway and En- 
gineering Company, Limited ; trial trip, September 12th. 

SPREEWALD, passenger and cargo steamer ; built by Furness 
Withy and Co., Limited ; to the order of the Hamburg-Amerika. 
Line ; dimensions, about 400ft. in length ; engines, triple-expan 
sion, 25}in., 43in., 72in. by 48in. stroke, pressure 200 lb.; con- 
structed by Richardsons, Westgarth and Uo., Limited ; trial trip, 
September 12th. 

ELysia, steel screw steamer; built by David and William 
Henderson and Co., Limited ; to the order of the Anchor Line ; 
trial trip, September 14th. 








THE INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS, — 
The first meeting of the coming session of the Incorporated 
Institution of Automobile Engineers will be held at the Institution 
of Mechanical Engineers, Storey’s-gate, St. James’s Park, 8.W., 
on Wednesday, 14th October, 1908, at 8 o’clock p.m., when Mr. 
Dugald Clerk, F.R.S., will be in the chair, and will give his 
presidential address on ‘‘Some Problems of the Motor Car.” 

THE INSTITUTION OF CIVIL ENGINEERS NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS.— On Wednesday, 23rd of September, 
by the invitation of Mr. Wilson Worsdell, M. Inst. C.E., the 
members of the Association will be afforded an opportunity to 
inspect the working of the dynamometer car which will be 
attached to a special train between Newcastle and York, and to 
visit the carriage and wagon shops of the company at York. 

INSTITUTION OF CiIvIL ENGINEERS.—In connection with the 
Manchester Association of Students the Council of the Association 
has arranged with Mr. Coleman, A.M. Inst. C.E., to hold a class 
for the tuition of students taking the examination for associate 
membership. The fees are moderate, and the subjects dealt with 
will be:—Applied Mechanics, Theory of Structures, Hydraulics, 
Strength of Materials, and, if required, Geodesy. Further 
information can be obtained of Messrs. G. R. Allen and J. A. 
Uttley, the hon. secretaries, 16, Albert-square, Manchester. 


Tue first general meeting of the Institute of Metals 
formed in July last, under the presidency of Sir W. White, is to 
be held in Birmingham in November. It was decided to invite 
the Institute to visit this city at a recent meeting of the local 
members, presided over by Mr. G. A. Boeddicker, the whole of 
the Birmingham members being appointed a committee to make 
the necessary arrangements. The gathering will extend over two 
days, during which papers will be read, visits made to places of 
special interest to members, and social functions will be held. 
Mr. G. Shaw Scott, M.Sc., of Sutton Coldfield, was appointed 
secretary of the Institute last Tuesday. 


Contracts.—C. C. Wakefield and Co., of Cannon-street, 
received the contract for the illumination by portable acetylene 
lamps of the Stadium during the 24 hours’ walk. —The contract 
has been placed with Crompton and Co., Limited, of Salisbury 
House, London-wall, E.C., by the Crown Agents for the Colonies 
for the electric lighting of the city at Nassau, the capital of the 
Bahama Islands. The contract includes the supply and erection 
of all station plant, machinery and mains. The plant will consist 
of three 81 brake horse-power Y.E. type Crossley gas engines and 
suction producer plant, the engines being direct coupled through 
flexible couplings to three of their standard continuous-current 
interpole dynamos, each capable of developing 45 kilowatts at 
200-220 volts, when running at a s of revolutions per 
minute. The system of supply will be three-wire continuous 
current, 100 volts for lighting and 200 volts for power, 
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BRITISH PATENT SPECIFICATIONS. 


invention is communicated from abroad the name and address 
of the Danmuunicator is printed in italics. 
abridgment is not illustrated the Specification is without 


drawings. . ;, i 

4 tions may be obtained at the Patent-ofice Sale Branch, 

awh Specticidings, Chancery-lane, London, W.C, at 8d. each. 
The first date given is the date of application; the second date at the 

end of the abridgr is the date of the advertisement of the acceptance of 


t 
the complete mentioned in the Acts, within two 





; may on any of the grounds 
We ey 3 date given at the end of the abridgment, give notice at the 
Patent-office of ition to the grant of a Patent. 


STEAM GENERATORS, 


August 26th, 1907.—IMPROVEMENTS IN OR RELATING TO 


784A. 
aa By Frederick Handel 


INTERNALLY FLUED STEAM BOILERS, 
300th, of 24, High-street, Manchester. 

This invention relates to a special form of coil which presents a 
large amount of heating surface in each coil without offering too 
great an obstruction to the passage of the heated gases, or great 
resistance to the circulation of water inside it. The coil used is 
of the form illustrated in Figs, 1 and 2, made up of straight parts 
and bends of easy radius. In order to facilitate inspection and 
cleaning each coil need not completely fill the space, but sufficient 
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Fig.3. 


space may be left for a man to crawl past. When a coil is to be 
used for superheating the steam one end is lead near the top of 
the steam space, and the other end to a collecting chamber for the 
superheated steam. The collecting chamber may be either inside 
or outside the boiler shell. Figs. 3 and 4 are views, partly in 
section, of the end of a Cornish boiler fitted with a number of 
coils. Fig. 5 is a sectional view of a boiler somewhat resembling 
the Scotch marine type, in which A is one of the usual furnace 
flues, and in which similar flues B are placed in the space usually 
occupied by the flame tubes; the flues being partially or com- 
pletely filled with water-tube coils, their lower extension tubes EF, 
drawing water from the lower parts of the boiler as above 
described.—A ugust 26th, 1908. 


7825, April 8th, 1908. — IMPROVEMENTS IN APPARATUS FOR 
EXPANDING THE ENDS OF BoILER TuBES,” by Léon (i/bert 
Passat, of 62, Route de Paris, Lambezillec, Finistére, France. 

This invention relates to improvements in apparatus for expand- 
ing the ends of boiler tubes, of the kind in which the end of the 


N?7,625 


N N Conical Mandre! 


\ae 
SST IES 
\Vx “Yu Ns 3 
y ( Oe <S 
GZ 4) G 


VILLE Lcd 


Ulu 


AIST! NON 
= Ties 


NZ 
NS 


{ 





tube is expanded by means of a conical wedge formed of segments 
and having a tapered mandril passing through its centre by the 


increased and effects the expanding of the tube. This apparatus 
is designed for the purpose of quickly spreading out the ends of 
boiler tubes in steam collectors, without producing any direct 
stress on the tube tending to dislodge them. In the invention 
the wedge is provided with an enlarged base or supporting plate 
contained in a bearing or box and held in position by a screw 
plate, which abuts against the lower surface of the base, so that a 
guide is formed for the base, by which means the segments of the 
wedge can ne ere at right angles to the axis of the mandril, 
pressure only being exerted at right angles to the axis of the tube, 
which consequently is not liable to become dislodged or loosened 
during the expanding process. It is further provided with an 
improved apparatus having a screw spindle which can be rotated 
so as firmly to fix the apparatus, the spindle carrying for this 
purpose a screw nut or abutment plate abutting against the other 
side of the collector or against a fixed point.— August 26th, 1908, 


GAS PRODUCERS. 


23,078. October 9th, 1907.—ComBINED SCRUBBER AND COOLER 
¥OR TREATMENT OF PRODUCER Gas, by Ebenezer Hall-Brown, 
of 150, Hyndland-road, Kelvinside, Glasgow. 

The invention consists in a combined cooler and scrubber for 
treatment of producer gas, comprising a box divided by plates 
extending across the box into compartments opening into each 
other at the top and bettom. Perforated water supply pipes 


23,678 
(Perforated water pipes 
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Fig.2. 





extend across the box above the upper edge of the division plates, 
with or without baffle plates. On each side of the upper part of 
the division plate there is a hollow metal shell in each compart- 
ment, the upper side of the shell having a rib extending up to the 
under side of the box cover, There is a water outlet higher than 
the lower edges of the division plates, and a baffle guarded 
entrance and discharge for the gas at opposite ends of the box.— 
August 26th, 1908. 


CRANES AND CONVEYORS. 


26,408. November 29th, 1907.—IMPROVEMENTS IN BELT TRANS- 
MISSION GEAR, Babcock and Wilcox, Limited, Oriel House, 30, 
Farringdon-street, London. 

This invention relates to belt transmission gear which is more 
particularly applicable to cranes, especially electrically-driven 
cranes, and is of the kind in which a rocking frame carries two 
driving pulleys and toothed wheels adapted to gear with a power 
transmission shaft which is rotated in either direction or is at rest 
according to the position of the rocking bracket. The object of 
the invention is to provide means whereby either or both of the 
driving belts may be supported or held clear of the pulleys accord- 
ing to the position of the rocking bracket. Referring to the 
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engravings a constantly rotating shaft is employed—not shown— 
running at a constant speed and carrying two belt pulleys. Above 
this shaft isa hollow shaft A carrying a rocking bracket member 
Basusual. On either side of the shaft A isa belt pulley carried 
by the bracket B, and over each pulley is led a belt, these belts 
passing around the pulleys on the constant speed shaft, and trans- 
mitting motion in opposite directions. Thus, by shifting the lever 
which is attached to the bracket piece B at C and rocking the 
bracket piece, one belt is tightened while the other belt remains 
slack, the shaft of each of the two pulleys shown being arranged 
to operate within a stationary slotted slide bracket. In the mid- 
position of the bracket piece B, as shown, the belts are held clear 
of the driving faces of the pulleys by means of segments secured 
to the side brackets. The belts are prevented from moving by 
means of spring actuated shoes. When the bracket piece B and 





movement of which the exterior diameter of the wedge is 


adaptep to disengage with the belt so as to allow the correspond- 
ing pulley to be driven, the arrangement being such that the ex- 
tension E of one shoe is adapted to clear and slide alongside the 
extension E of the other shoe.—A uguat 26th, 1908. 


TURBINE MACHINERY. 


13,201. June 20th, 1908. - ImpROvVED MEANS FOR SECURING TUR- 
BINE BLADING To Discs, by Fraser and Chalmers, Limited, of 
3, London Wall-buildings, E.C., and Frank Leonard Whit- 
more, of Howrah Lodge, Belvedere, Kent. 

The present invention has for its object the tendency 
of the centrifugal pull of the blades to cut through the rivets 
transversely, for which purpose there is formed, between the back 
of the blade and the contiguous part of the disc, a recess or 
recesses into which a wire rivet or more than one, is inserted in 
such manner that it will be embedded in the rear surface of the 
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shank on one side where the blade is straightest, thickest and 
least subject to strain, and the contiguous part of the dise on the 
other. The shearing strain on such wire will be a longitudinal 
one ; that is to say, that before the blade can become detached 
from the dise by the centrifugal force of the wheel, the wire would 
have to be cut through longitudinally from end to end. The 
accompanying engravings illustrate the invention. Fig. 1 is a side 
elevation of a rotor disc and of some of the blades ; Fig. 2a section 
taken approximately on the line X Y ; and Fig. 3 a sectional plan 
of part of Fig. 1.—August 26th, 1908. 


TELEGRAPHS AND TELEPHONES. 


19,085. August 24th, 1907.—IMPROVEMENTS IN TREMBLERS FOR 
ELEcTRIC SPARKING APPARATUS, Marconi’s Wireless Telegraph 
Company and Clifford Mitchell, both of Watergate House, 
York-buildings, Adelphi, London. 

This invention relates to the well-known type of trembler in 
which a pivoted armature actuated by the electro-magnet is con- 
nected to a moving spring contact in such manner that the latter 
is not moved off the fixed contact during the first part of the 
movement of the armature towards the magnet. The object of 
the invention is to prevent the moving contact from sticking, and 
to render easy the accurate adjustment of the instrnment. For 
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this purpose the greater part of the length of the moving contact 
is mate tigi, so that it turns as upon a pivot about its fixed end. 
This is done by forming it of a single piece of spring metal of 
greater width at the middle than at the ends, the middle portion 
of which is bent up into a trough shape, and is thus stiffened. 
Close to the fixed end the metal is preferably nicked or thinned to 
determine the point at which it bends. In order to render easy 
the adjustment of the instrument, the movement of the contact is 
increased by placing the connection between it and the armature 
at a point between the middle of the armature and its moving 
end, and between the middle of the contact and its fixed end. — 
August 26th, 1908. 


MINING AND METALLURGY. 


24,213. November Ist, 1907.—IMPROVEMENTS IN, AND MEANS FOR 
Usk IN, THE MANUFACTURE OF STEEL, Felten and Guilleaume, 
Lahmeyerwerke Actien Gesellschaft of 45, Hochsterstrasse, Frank- 
fort-on-the-Main, Germany 





pulleys are rocked in one or other direction, either of the shoes is 





This invention relates to the,manufacture of steel of high quality 
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by the Martin process, which process is carried out in a single gas 
furnace heated by producer gas or by electric current, and in which 
the fina] stage of the process is effected by the electric current 
alone. In carrying out the process it is necessary to have an oxida- 
tion furnace the electrical parts of which can, during the first part 
of the melting, be removed from the furnace. The melting can, 
for instance, be begun with the usual charges in a Martin furnace. 
When the oxidation of the impurities is sufficiently advanced, the 
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slag is removed in the usual manner and replaced by a new one. 
Then the furnace is entirely closed by means of dampers, doors, 
or the like, so that all access of the gas or air to the steel is 
practically prevented. Then the furnace, which may now be com- 
pared to a large crucible, is electrically heated, which may be done 
by lowering electrodes }/ into the furnace through opeaings in the 
crown a kept closed during the melting operation, and switching 
on the current so that the refining process now can be proceeded 
with. As an alternative method of carrying out the refining and 
enriching operations, the heat of the flame gases is in accordance 
with the invention utilised along with the electric heat, the flame 
gases being admitted through the flues ¢ provided in the masonry 
work of the furnace. By saving electric energy, it is in this 
manner possible to conduct the operation economically.—<A ugust 
26th. 1908. 


25,256, November 14th, 1907.—IMPROVEMENTS IN MECHANISM FOR 
Drivinc CoaL-CUTTING MACHINES, Anderson Boyes and Co., 
Limited, of Flemington Electrical Works, Motherwell, Ales- 
ander Anderson and James Boyd. 

This invention relates to mechanism for driving coal-cutting 
machines of the kind in which two motors are employed to actuate 
a common driving shaft. In the constructions already in use the 
motors are arranged in line, and act on a single worm shaft which 
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drives a worm wheel on a shaft ina line perpendicular to the motor 
shafts. The accompanying engravings show the improved 
arrangement of mechanism for driving coal-cuttiog machines, the 
containing case for the mechanism being provided with end flanges 
for attachment of the motors. The motors are arranged out of 
line, the motors being secured to end flanges A on the enclosiug 
casing B, if desired; and through spur gearing C, D, or the like 
cause the motors to actuate independént shafts E, each of which 
carries a worm F adapted to mesh with an independent worm 
wheel G mounted on a common shaft H arranged at right angles 
to the motor shafts.—A wgust 26th, 1908. 


MISCELLANEOUS. 


11,511. May 27th, 1908 —IMpRovEMENTS IN ELEcTRICAL Con- 
Tracts, Siemens Brothers and Co., of 12, Queen Anne’s-gate, 
Westminster. 

The subject of the present invention is the construction of 
electrical contacts by forming them with a body or support of the’ 
baser metals, such as copper, brass, or the like, the part where 
contact takes place being enclosed in a cap of the more precious 
metals which do not readily oxidise, such as platinum, gold, or the 
like. By this means the consumption of the precious metals is 
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reduced to a minimum. The caps of precious metals may be 
formed by stamping or otherwise from sheets of the metal, and in 
the combined form the baser metal gives the required strength to 
the whole, and at the same time serves for fixing to the contact 
springs or the like, for instance, by riveting or otherwise. The 
engraving shows, by way of example, contacts according to this 
invention. A and B are contact springs or the like, C and D are 
the bodies of the contacts respectively, and E and F are the caps 
of precious metal covering the same where contact takes place.— 
August 26th, 1208. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-ofice Official Gazette, 


896,116. SCROLL-BENDING MACHINE, V. 
'  — Filed January 2nd, 1908 
There are five claims. The fifth runs as follows :—In a machine 


W. Jewett, Montpelier, Vt. 


for forming scrolls from strips or bands, a scroll block, means for 
fastening the end of the strip or band to said scroll block, a 
flexible series of segmental blocks attached to said scroll block and 


[896,116] 


adapted to wind thereon, a guide for said series of blocks 

comprising a trough having divergent sides approaching the scroll 

block, and means for directing the band to be bent into a scroll 
toward the scroll block. 

896,175. APPARATUS FOR WASHING IRON BLAST-FURNACE GASES, 
B. H. Thwaite, Westminster, London, England, — Filed 
June 23rd, 1907. 

This invention consists in the combination of a water box washer 
with partitions dividing the casing into a series of compartments 











having openings below the water level, and screens adjacent to the 

openings ; means are provided for agitating the screens, and a 

water tank is placed on the top of the casing. There are four 

claims. 

896,220. Evecrric Locomotive, B. G. Lamme and N. W. Storer 
Pittsburg, Pa., assignors to Westinghouse Electric and Manufac- 
turing Company, a Corporation of Pennsylvania, — Filed 
January 5th, 1907. 

The invention consists in the combination with an axle of a 
motor resiliently geared thereto and mounted so that the vertical 





























component of the reaction of the torque exerted thereby opposes 
the action of gravity upon the motor equally for both directions 
of rotation. For both directions of rotation the reaction of the 
torque of the motor is directed with respect to the action of 
gravity at an angle equal to 90 deg. plus the angle of obliquity of 
the gears. There are six claims. 
896,554. Heater, 4. J. D. Kyle, Aberdeen, S.D. — Filed April 
14th, 1908. 

This invention consists in the combination of an electric heater 

with an electric fan so that a current of air is heated and propelled 
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for distribut’on through the room in which the apparatus is fixed. 
There are two claims. 


896,292, Process ror DistiLLinc Woop, 7. B. Gautier, Anna- 
polis, Md., assignor of one-half to. C. Burger, New York, N.Y. 
—Filed August 23rd, 1906. 

The process of obtaining turpentine and rosin from turpentine- 








bearing woods, which consists in exposing the wood in its natural 
‘ state, placed in a retort under an exhaust, toa temperature—never 
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exceeding 380 deg. Fah.—only sufficient to disengage the tur en 
tine and oils resembling it and the rosin, injecting a cooling motien 








into and in opposition to the movement of the heating mediv: 
prevent excess of temperature in the retort, conducting the tii: 
tine away from the retort, and then discharging the retort 
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CATALOGUES. 


THE CARBORUNDUM CompPaNy, Niagara Falls, New York. This 
is an interesting and extensive catalogue dealing with car. 
borundum. It illustrates the company’s works, and the numerous 
grinding wheels, &c., manufactured there, and it also contains q 
considerable amount of interesting reading matter. 

THE ARMOURED TUBULAR FLOORING Company, Limited, 53 
Victoria-street, S.W.--This is a little booklet dealing with 
armoured tubular floors. Illustrations are given clearly showing 
the construction of the armoured tubular floor, and 
illustrations are accompanied by a concise description. 

WILLIAM AsquitH, Limited, Highroad Well Works, Halifax, — 
This is a tasteful. little booklet dealing with the firm’s patented 
radial drilling, boring, tapping, and studding machines. The 
book contains several illustrations showing some very massive 
machines of this class, and a general specification is given in each 
case, 

W. J. FRASER AND Co., Limited, 98, Commercial-road.—This is 
a pamphlet dealing with Dr. Clowe’s inflammable gas detector as 
applied to the miner’s safety lamp. This lamp is guaranteed to 
detect and accurately measure, by means of a hydrogen flame, 
small percentages of fire-damp and other inflammable gases and 
vapours in the air. 

PARMITER, HOPE AND SUGDEN, Hulme Electrical Works Man 
chester. - This catalogue deals with the firm’s “ Ajax” motor 
switches and fuses, power distribution boards, standard switch 
gear, and ‘‘ Ajax” starting switches. The catalogue is well 
illustrated throughout, and gives prices of switches, &c., for many 
different current-carrying capacities. j 

J. W. JACKMAN AND Co., Limited, Caxton House, Westminster, 
S.W-—A copy of this firin’s new catalogue, dealing with foundry 
requisites, has reached us. This catalogue, we are informed, is 
quite distinct from the firm's catalogue entitled ‘‘ Foundry Equip- 
ment,” and it is believed to be the most complete catalogue of its 
kind dealing, as it does, with numerous tools and articles used in 
the foundry. 

THe Linovite Company, 25, Victoria-street, S.W.—In our issue 
of the 11th, we acknowledged a leaflet from this company dealing 
with the ‘‘Tubolite” new system of electrical illumination. It 
was stated that the system is claimed to give 75 per cent. more 
useful light over an area of 113 square feet for a given amount of 
electrical energy than the old systems. The figure should have 
been 57 per cent. 

THE WESTINGHOUSE BRAKE Company, Limited, 82, York-road, 
King’s Cross, London, N.--This is a wel'-got-up little booklet deal- 
ing with the subject of heating railway carriages. It describes the 
company’s system in a concise manner, and the distinctive 
features of the system are also set forth. Ihe booklet also con 
tains drawings and illustrations which enable the reader to grasp 
the principle of the system with a minimum of trouble. 

D. G, SOMERVILLE AND Co., 72, Queen Victoria-street, S.W. 
A copy of this firm’s 1908 catalogue has been sent to us dealing 
with standard steel and reinforced concrete construction. This is 
more than an ordinary catalogue, for it contains a large amount 
of practical information and data which should prove of interest 
to those associated with work of this class, The grea‘er part of 
the catalogue, in fact, forms a hand-book on the subject, but at 
the same time there are some illustrations showing buildings con 
structed by the company, and buildings with roofs and floors 
constructed on the company’s patented system. 

THE Brockte-PELL Arc Lamp Company, Wimbledon, 8.W.— A 
new price list has been received from this company, which deals with 
open, enclosed, miniature, and flame arc lamps The flame and 
miniature lamps are of new design. The miniature lamp is an 
ornamental lamp of strong design, and is made for both alternat- 
ing and direct-currert circuits, The flame lamp is made on the 
principle of the firm’s open type lamp, adapted for use with flame 
carbons, and it is designed to burn from 10 to 32 hours, or 
still longer if required. The price list contains a number of 
illustrations, and full particulars are given concerning each type 
of lamp with which it deals. 

GEORGE HARRISON AND Co,, Limited, Ure Bank Engine Works, 
Ripon.—From this firm we have received a copy of a well-got-up 
catalogue devoted to the ‘‘Fast-grip” parallel vice. The illustra- 
tions include a large-size coloured sectional drawing, from which 
the construction and operation of the appliance may be 
clearly followed. In addition to parallel working, the vice has 
two concentric screws, one of coarse pitch for ordinary opera- 
tions and an.ther of fine pitch, which may be used when greater 
holding power is required. The fine pitch screw is operated by a 
longer lever than that for the coarse screw. The vice is made of 
several sizes, and is also built on a portable stand supported on 
three points and easily movable, 


J. DAMPNEY AND Co, Limited, Post-office Chambers, Docks, 
Cardiff.—A little booklet receised from this firm deals with 
‘* Apexior ” compound, which is sold for preventing incrustation and 
corrosion in the interior of steam boilers. The firm particularly 
call attention to the fact that ‘‘ Apexior” is not a boiler fluid, but 
a compound to be applied direct to the surfaces in the same way 
as paint. It is claimed that the application of this compound to 
the inside of a boiler enables water to be used softened to one 
degree of hardness without fear of pitting or corrosion. It is also 
claimed that whereas scale adhering to bare metal generally 
requires a chipping hammer to remove it, that found on the com- 
pound ‘‘ Apexior” can be removed with steel brushes or a few taps 
with a flat-faced hammer, which, it is said, will bring off the scale 
over large areas. Also ordinary millboard painted with a couple 
of coats of ‘‘Apexior” compound is said to form an excellent 
packing for steam joints. Lastly, the manufacturers inform us 
that the use of this compound is not confined to boiler work, but 
is suitable for coating all kinds of iron and steel work, and forms 
an excellent preservative against corrosion, Xe. 
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STEEL CASTINGS = pao = HADFIELDS 


FORGINGS » ~ - } STEEL FOUNDRY CO., LTD., 
OF ° SHEFFIELD. 


EVERY DESCRIPTION. 





TRAMWAY TRACK WORK. SAAN MMR | Soret paren 
oF ae | ‘ERA’ MANGANESE STEEL 
STONE AND ORE CRUSHING sg ~ « Which is the supreme Material for 


: Tramway Track Work, 
“HADPIELDS L2 SHEFFIELD. . the Wearing Parts of Crushing & 


M AG A | N ba y. Grinding Machinery, &c. 


Hydraulic Press Base Plate Casting of Hadfleld’s Best Cast Steel. 


JOHN BIRCH & CO., Lrnp. 


3, LONDON WALL BUILDINGS, LONDON WALL, LONDON, E.C. 


Telegraphic Address—‘* ENDEAVOUR, LONDON.” 























Purchase, Inspect, and Ship Material and Machinery Estimates, Plans, and Specifications submitted for 

for Engineers and Contracters abroad, and act as all classes of Machine Tools, Machinery, Sea-going 

Home Agents for Foreign Dockyards, Arsenals, and River Stéamers, Barges, Dredgers. Rails and 
Railways, Engineering Shops, Foundries, &c. Rolling Stock provided to Main Lines. 


Planters and Contractors supplied with Medium, Light, and Portable Railways complete. 
CORRESPONDENCE INVITED. 


Monthly Prices Current of Engineering Material mailed free on application. 
Telegraph Codes used :—Our own Private Code and 12 others. 
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HEAVY, PLAIN OR MACHINED. 


THE LILLESHALL COMPANY, LTD., 
ROYAL LONDON HOUSE, FINSBURY SQ., LONDON, E.C. ™ 


DAVEY, PAXMAN & C@., Ltd. 


“PAXMAN” PATENT GAS ENGINES 


For TOWN or SUCTION GAS. 


GAS PRODUCERS. 
Works: COLCHESTER, ENGLAND. +e tite aon te 


ICE-MAKING AND REFRIGERATION 


OVER 7000 MACHINES SOLD. 
AMMONIA, CARBONIC ACID, COLD AIR, for use on land and on board ship. 


AWARDED—GOLD MEDAL at the Naval and Eishecten Exhibition, London, 1905. 
GOLD MEDAL at the Indian and Colonial Exhibition, London, 1905. 


THE LINDE BRITISH REFRIGERATION CoO., LTD., 
wos. S847; 6842 Bank 36, QUEEN VICTORIA ST., LONDON, E.C. SEPARATOR, LONDON, 
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WATER POWER IN THE ANDES. 
By C. ReainaLp Enock, F.R.G.S8. 
y of the natural resources of South America which, 


aya has been but little utilised, is the hydraulic 
energy contained in the rivers and streams of the great 
region of the Andes. This great range of mountains 
extends for some 4000 miles, paralleling the coast of the 


Pacific throughout Ecuador, Peru, Bolivia, and Chile, and 
its hydrographic conditions are somewhat peculiar. As 
regards Peru and @ good le of Chile, the belt of territory 
between the Andes an the coast—a long, relatively 
narrow strip—is rainless, a circumstance caused by the 
interception of the moisture-laden winds which sweep 
over the continent from the east, especially as regards 
that part occupied by the great basin of the Amazon and 
its affluents. 

This moisture is deposited upon the Andine summits 
and higher slopes and tablelands, taking the form of 
(a) the perpetual ice-cap, (b) snow, and heavy rainfall. 
Thence it descends both the eastern and western slopes, 

in gathering volume, as streams and rivers, the waters of 

which flow under conditions which render them of value 
to man as a source cf mechanical energy. Indeed, the 

Andes may be looked upon as a mighty hydraulic 

machine, storing up and giving forth unlimited power. 

The characteristics which render this flow of value 
mechanically are, first, a constant and unfailing source 
in the thawing ice-cap and snow fields, and the heavy 
rainfall of the upper regions ; and, secondly, the exceed- 
ingly rapid fall of the country, giving high heads with 
relatively short trajectories. 

The portion of the system which offers the most imme- 
diate field for commercial possibilities is that of the coast 
yone, before described, fronting upon the Pacific Ocean. 
It is here that the main part of the white population of 
the countries before mentioned has its being, due largely 
to the accessibility of the region in having the ocean as 
ahighway. The populations of the towns and seaports 
all along this vast stretch of Pacific coast are increasing ; 
the countries are developing industrially, and the water 
power which Nature has given to the territory in certain 
situations, wi] become an asset of value. 

The headwaters of the rivers which descend from the 
Andes and cross the zone, emptying into the Pacific 
Ocean, are generally at very high elevations above sea 
level, from 12,000ft. to 17,000ft. or more. In many cases 
the actual sources are formed by lakes upon the high 
plateaus, fed from the elements previously described. The 
volumes of these rivers are not great, however, although this 
circumstance is partly remedied by the high fall. The 
greatest volumes of water from the Andes flow eastwardly 
to the Amazon plain, and the rivers of Brazil and Argentina. 
On the Peruvian portion of this coast zone—about 1500 
miles in length and less than 100 broad—some fifty 
streams are encountered at varying distances apart. 
Their respective volumes vary much, according to the 
wet or dry season in the Andes; but nothing has been 
done so far in the way of storing the surplus water at 
times of heavy flow. Very few of these sources of 
energy are used at present, although the water is partly 
used for irrigation. Of course, there are in the inter- 
Andine region numerous smal] hydraulic wheels of 
primitive form actuating appliances for crushing ores or 
grinding cereals, and these are of much value to the 
people there, for fuel is scarce, timber being almost 
non-existent in the Andes. Among the few modern 
installations existing on the coast zone may be 
cited the two hydro-electric stations upon the river 
Rimac, which provide light and power for Lima, 
the capital of Peru, and its surrounding towns and 
watering-places. These stations are at a distance from 
Lima of about 25 miles, and the larger of the two 
generates some 13,500 horse-power. Besides the lighting 
of the capital and surrounding places they afford power 
for the working of more than 80 miles of electric railways. 
Far to the north of Lima the city of Trujino is also 
lighted by a hydro-electric station, some 20 miles away 
therefrom, upon the Catalina River. Several mining 
establishments in the Peruvian Andes, in which British 
capital is interested, are worked by hydraulic power, 
including the silver mines of Santa Ynez, Caylloma, «ec. 
Upon the Chilian coast and inter-Andine regions there 
are also one or two hydro-electric stations. 

There are, of course, no vast volumes of water available 
for power in the Andes, such as Niagara, or the Victoria 
Falls afford, but on the eastern slopes the rapid and full- 
flowing steams of that region of heavy rainfall which 
forms the upper part of the Amazon basin could furnish 
an unending source of power. It will be some time, how- 
ever, before this region is likely to call for development 
of this nature, although there is a marked movement 
towards industrial use of its resources. Some of these 
rivers descend as much as 18,000ft. in their trajectory of 
a few hundred miles to where they join the main Amazon 
atHluents, 

The orographical structure of the Andes is somewhat 
remarkable. The successive parallel ranges enclose 
between them great river—and lake—basins and exten- 
sive plateaus. Numerous lakes exist at elevations of 
12,000ft. to 18,000ft., of three to nine miles, more or less, 
in circumference, and innumerable smaller ones, and 
great areas of swamp. Many of these lakes are upon 
the actual divortia aquarum of the continent. 

A remarkable hydrographic entity is the great Titicaca 
lake basin in Peru and Bolivia. This consists primarily 
of Lake Titicaca, 165 miles long by an average of 60 miles 
wide. Flowing into this from the north are the contents 
of lesser lakes, as Arapa and several streams, whilst 
Titicaca’s waters themselves discharge by the Desagua- 
dero River into Lake Poopo, in the Bolivian part of the 
basin, This basin is 360 miles in —— and 100 in 


width, and it has no outlet,in a hydrographic sense, either 
to the Atlantic or the Pacific, the exhaustion of its water 
taking place by evaporation alone. 

Can the waters of this system be made available for 


water power? the engineer may ask himself, recollecting 
that the elevation of the surface of Lake Titicaca is more 
than 12,500ft. above sea level. It is doubtful. The 
depth of Titicaca, as so far observed, is 892ft., that of 
Lake Poopo, into which it discharges, is 4ft. to 13ft. The 
system is something like that of a cup slowly over- 
flowing into a saucer placed almost on a level with its 
brim, for there is, of course, some fall between the two 
lakes, although not much. Could a tunnel be pierced, 
however, to tap the bottom of Lake Titicaca from the 
Pacific slope? Such a tunnel under the dividing 
Cordillera would have to be something under 100 miles 
in length. 

In brief, there are potentialities in the streams and 
rivers descending the Pacific slope and in the inter- 
Andine valleys, as well as upon the eastern slope of the 
great Cordilleras, in the form of water-power, such as 
might furnish cheap energy for numerous and varied 
manufacturing industries. 








THE FRANCO-BRITISH EXHIBITION. 
No. XVIII.* 

Several interesting exhibits are shown by La Société 
Francaise de Constructions Mécaniques. A portable 
apparatus on this stand is used for testing metal. The 
apparatus makes impressions on the specimen more or less 
deep, according to the quality of the metal. It enables 
the inspector rapidly to ascertain whether any mistake 
has been made, such as taking the wrong ingot for rolling, 
but it is not suitable for more exact inspection. The 
indications it gives, however, are said to enable the opera- 
tor to estimate the breaking stress of a piece of steel to with- 
in 5 or 6 kilos. per sq. m/m. (3 to 3.8 tons per squareinch). 
The apparatus is, therefore, useful for obtaining the 
degree of resistance of iron or steel required to be heated 
to comparatively high temperatures. There is also a 
stationary apparatus, which is claimed to give very precise 
readings. It is light, and takes up but very little room, 
and is said to be suitable for all inspection and 
research work in connection with the quality of steel. 
With both apparatus the diameter of the impression made 
with a hard ball is measured by the Le Chatelier glass 
rule. With this rule it is said to be possible to measure 
the diameter of an impression to within ,,th of a milli- 
metre (;%5in.) without using any instrument. The 
diameter of an impression having been ascertained, the 
limit of elasticity is easily deduced therefrom. The 
Guillery rotary impact testing machine exhibited consists 
of a fly-wheel, the rim of which is provided with a slight 
extension. When the fly-wheel is revolved at a suitable 
speed the extension on the rim causes the fracture of the 
test piece, which is pushed towards the fly-wheel centre; 
the kinetic energy which the fly-wheel had before striking 
the test piece and that which it has afterwards are read 
on a graduated tube; and from the difference between the 
two figures the breaking load of the metal from which 
the test piece was taken is obtained. Small shapin 
machines are built by the firm, by means of which netahed 
test pieces are manufactured of accurate dimensions. 

In Group VIC, Class 32, the same firm is showing 
several drawings and photographs of locomotives built at 
the works in France. The display comprises general 
drawings of compound “Atlantic” type four-cylinder 
four-coupled engines, with front bogie and rear trailing 
axles. ‘Ten of these engines were built in the year 1905 
for the Egyptian State Railways for fast train service. 
The boiler works at a pressure of 220 lb. per square inch. 
The Serve tubes and fire-box have a total heating surface 
of 2323 square feet. The grate area is 30 square feet. 
The diameter of the high-pressure cylinders is 133in., and 
that of the low-pressure cylinders 22in. The stroke is 
25,;in. Each engine when empty weighs 60 tons, and in 
running order 66 tons. The tender weighs in running 
order 41 tons, and carries 4220 gallons of water and 4 tons 
of coal. The driving wheels are 80,';in. in diameter. 
These engines run at a speed of 60 miles an hour when 
hauling a load of 200 tons up a gradient of 1 in 200; this 
speed is obtained in the ordinary service, but we under- 
stand that 78 miles per hour can easily be reached on 
suitable tracks. The general drawings of locomotives in 
service at the present time on Chinese railways are also 
exhibited. These are six-coupled engines with front 
bogies. Between the years 1904 and 1907 the firm built 
sixteen similar engines for China. They are four-cylinder 
compound engines. The boiler has a working pressure of 


207 lb. per square inch. The Serve tubes, together with 
the fire-box, have a total heating surface of about 2000 square 
feet. The grate area is 26.5 square feet. The diameter 


of the high-pressure cylinders is 13}in., and that of the 
low-pressure cylinders 21jin. The stroke is 25;in. The 
engines weigh empty 54 tons, and in running order about 


59 tons. When in running order the tenders weigh about 
36 tons. They each hold about 3770 gallons of water and 
4 tons of coal. The six driving wheels have a diameter 
of 69in. These engines run at a speed of 39 miles per 


hour when hauling a load of over 260 tons over gradients 
of 1in 100. They haul goods trains weighing 490 tons 
at a speed of 27 miles ona level. There are also drawings 
of locomotives as supplied to the Bagdad Railway. In 
the year 1905 the firm supplied to the Imperial Ottoman 
Bagdad Railway eight two-cylinder compound engines, 
with three driving axles and front Bissel truck. The 
boiler of each engine works at a pressure of 193 lb. per 
square inch. The tubes and fire-box together have a 
heating surface of 1570 square feet. The diameter of the 
high-pressure cylinder is 18,‘;in., and that of the low- 
pressure 27,%in., and the stroke 26in, The weight of the 
engines empty is 52 tons, and 57 tons in running order. 
The tender weighs in running order 36 tons, and holds 
3500 gallons of water and about 5 tons of fuel. The six 
driving wheels are 53}in. in diameter. These engines can 
haul loads of 590 tons at a speed of 24 miles up gradients 
of 1 in 200, and loads of 844 tons at a speed of 18 miles 
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up gradients of 1in 18. Lastly there are drawings of 
locomotives as supplied in the year 1907 to the railways 
of Indo-China. Twenty locomotives were made during 
the year 1907 for these railways. They are six-coupled 
locomotives with bogies in front, and they are for lines 
of 3ft. 3%in. gauge. The characteristic features and 
principal dimensions are as follows :— 
Boiler pressure __... 


a 165 lb. per sq. in. 
Total heating surface ... 


1280 square feet 





CHOIR a5 ck. nx 18 square feet 
Diameter of cylinders .. 164in. 
Noises tae cis) ane 23gin. 
Weight of engineempty ..... ... 37 tons 

or engine in running order ... 41 tons 

“A ee eins 274 tons 
Water carried... ... .. .. «+ «ee 2660 gallons 
Capacity of coal bunkers ... ... ... 3 tons 
Diameter of driving wheels... .. 5btin. 

= bogie wheels ... .. .. 8ldin. 


The engines, being built for service on narrow gauge, are 
rovided with a central buffer coupling. They can haul 
oads of over 129 tons at a speed of about 36 miles per 
hour over gradients of 1 in 200, or loads of about 200 tons 
at aspeed of 18 miles over gradients of 1 in 100. The 
drawings above referred to are accompanied by a set ot 
photographs of the different locomotives built at the 
firm’s works. 

The firm of Panhard and Levassor exhibits an excellent 
display of band saws and band and circular sawing 
machines. On the French side of the Machinery Hall 
one large band sawing machine may be seen at work 
cutting a rectangular block of steel 2ft. long by 10in. 
wide. It cuts at the rate of 6in. per hour, the cut being 
made at right angles to the width. There is also a fine 
example of a band saw sharpener on view. This machine, 
which is to be seen in operation, works quite auto- 
matically, and requires no attention once the saw has 
been put in and the machine has been started. In con- 
nection with the sharpening of metal saws, the firm 
points out that as the temper of the files commonly 
used cannot be made harder than that of the saws for 
cutting hard metals, it follows that triangular files even 
of the hardest steel are not suitable for sharpening such 
saws. Even if the triangular file succeeds in biting 
some of the teeth, it is maintained it will only operate 
imperfectly on the following teeth, the sharpening will 
be defective, the teeth will not have been filed deeply 
enough, and will, consequently, break and cause the 
fracture of the saw. The system of sharpening such 
saws recommended by the firm, it is claimed, is the 
only one which gives the necessary cutting power. 
In addition to band saws for wood and hard metals, 
there are saws for soft metals, such as zinc, copper, 
aluminium, &c., as well as circular saws and other tools 
for wood and metal working. 

A petrol motor-driven thrashing machine is exhibited 
by Monsieur E. Beaupre. The advantages claimed for this 
machine are that it is shifted with a minimum of trouble, it 
occupies a small amount of space, and can be used in 
the barn under shelter. The setting and starting are 
said to be effected in a few minutes. The motor con- 
sumes the ordinary commercial petrol, and a day's 
supply of fuel is carried. 

On the stand of Monsieur F. Jahan one of Colonel Ch. 
Renard’s dynamometer drums is exhibited, the action 
of which is based on air resistance. By its use it is 
claimed- that a continuous and direct record can be 
made of the power of motors, more especially high- 
speed motors. The tests, we are told, can be made over 
periods of any length, and there is no heating. Another 
advantage claimed is that the drums do not demand 
skilled labour or special attention. They are also said 
to be very simple and inexpensive to erect. We are 
informed that they are largely used by builders of 
motors for automobiles. Another exhibit on the same 
stand takes the form of a progressive change-gear 
apparatus on the system devised by A. Hofbeck et 
Fils. It is claimed to be suitable for use in conjunc- 
tion with all machines that require to be run at various 
speeds. The apparatus enables a progressive speed 
variation from rest up to maximum speed to be obtained 
by the movement of a lever. It has been specially 
designed to replace the conical speed gear. The 
apparatus can be used with motor cars, and is 
particularly well suited for motor boats. 

The small steam engine exhibited by Monsieur Constant 
Duval, stoker in the employ of the Northern Railway Com- 
pany of France, was built by himself from scrap pieces of 
bronze and steel, no cast pieces having been used. It is a 
compound engine with oscillating valves, and it has 
reversing gear and variable expansion. 

A cowl for increasing the draught in smoke ducts is 
exhibited by Monsieur Alexandre Champesme. The special 
features of this apparatus are the peculiar shape of the 
hood, the arrangement of the air holes in the hood, and 
the special ball bearing suspension. With the slightest 
wind, it is claimed, the hood will revolve and take up its 
proper position, so that the wind will enter through the 
air holes and cause a draught in the pipe, thus allowing 
any smoke contained in the pipe to escape to the 
atmosphere. By reason of the ball bearings, noise is 
said to be entirely absent. The peculiar shape of the 
hood, moreover, is said to prevent any return of the 
smoke. Visitors interested in exhibits of this kind will 
find another device for the same purpose exhibited on the 
stand of Monsieur R. Hébert. This also is intended for 
drawing smoke from chimneys, or it can be used for 
ventilating pits, laundries, stables, boiler-houses, and 
various industrial buildings. Like the one previously 
described, it is claimed to work silently and to perform its 
duty in an otherwise satisfactory manner. 

The object of the exhibits of Monsieur Paul Kestner is 
to show the advantages offered by the apparatus on view 
for recovering the by-products in distilleries and sugar 
works. A model is shown of a vertical evaporator work- 
ing on the six-cycle principle, together with a vacuum 
pump and condenser, the whole being specially well 








adapted for colonial sugar works, &¢, 
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Fig. 6 


NASMYTH’S CENTENARY. 
a 


NasMyTH’s early’ practical experience was gained with 
Maudslay, and afterwards with Field, but he was anxious 
to start in business for himself, and, after obtaining a 
stock of castings for machine tools, he left for Edinburgh, 
and at once commenced building machines on a humble 
scale. During his travels through Lancashire Nasmyth 
became impressed by the ability and ingenuity of the 
workmen of that county, and he subsequently made up his 
mind to set upin the engineering trade in Manchester. 
He started with premises in a flat of an old mill in Dale- 
street, over the tlat of a glass cutter, whose anxiety for 
the safety of the flooring above can be readily appreciated. 
The flooring eventually collapsed, owing to the accumula- 
tion of heavy machine tools, and much damage was done to 
the glass cutter’s stock. Nasmyth was requested by the 
landlord to remove to more suitable buildings, and he 
decided to acquire a plot of land of six acres, situated at 
Patricroft, with the Bridgewater Canal on one side and 
the Liverpool and Manchester Railway upon another 
side. On this plot of land was erected, with bricks made 
of clay produced on the spot, the original Bridgewater 
Foundry, the buildings of which are still in use. The 
works were complete in 1836, and although the style 
of architecture adopted was not such as would commend 
itself for the same object to-day, they served their 
purpose. The works were equipped with tools, and were 
driven by a steam engine of Nasmyth’s own design and 
production. Many of these tools still exist and are in daily 
use. When the works were got into operation, Nasmyth 
took into partnership a young man with capital and com- 
mercial engineering experience called Holbrook Gaskell. 
Mr. Gaskell undertook the control of the counting-house 
depaitment, and the firm became known as Nasmyth 
and Gaskell. The partnership continued with mutually 
satisfactory financial results for sixteen years, when Mr. 
Gaskell retired owing to ill-health. He afterwards re- 
covered, and is still living in Liverpgol. 

In the meantime locomotive building had been added 
to that of general engineering and tool work, and a special 
order book for this class of work was started in 1838. In 
1856 the title of the firm was altered to Nasymth, Wil- 
son and Co., a name which it still retains, with the addi- 
tion of the word “ Limited,’ having been formed into a 
limited liability company in 1882. The chief productions 
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of the works now are locomotives, steam hammers, and 
heavy hydraulic werk, such as cotton presses. The 
works have been gradually but largely extended, and the 
six acres which Nasmyth acquired have been added to by 
a large plot of adjacent land, making altogether close 
upon twelve acres, some of which is yet available for 
future extensions. The number of persons employed 
averages in times of brisk trade between 700 and 800. 
An inspection of the works reveals some strange contrasts 
in the old and modern types of workshops, and affords an 
interesting comparison between the machine tool design 
of fifty years ago with that of to-day. A marked feature 
of some of the more ancient tools, which have been 
adapted to present-day requirements, is the more or less 
architectural outlines of the tools—the straight lines of 
which Nasmyth was so fond—and the almost classical 
columns. The main building erected by the founder of 
the firm is one of several storeys, with a winding stone 
staircase enclosed in a tower at one end. There has 
recently been added to the works a large new boiler shop 
of which we present several views in Figs. 4, 5, 6, and 7 
above. It is a commodious brick and steel build- 
ing 280ft. long by 90ft. wide in two bays, by 25ft. high to 
the crane rails. This shop contains all the approved 
appliances of a weli-equipped boiler making works. It 
is electrically driven throughout, the electrical energy for 
driving the many powerful tools and overhead travelling 
cranes being supplied by the company’s own power 
station. There are three 15-ton electric travelling cranes 
by Vaughan and Co. The line shafting is divided into 
three sections, each driven by a 30 horse-power electric 
motor. For driving the. air-compressing and hydraulic 
plants separate motors are used. For heating the boiler 
shell plates a furnace on the new Siemens system is used, 
and a modern hydraulic flanging press is used for flanging 
the fire-box and other plates. Amongst the large machine 
tools we noticed a boiler-shell drilling machine by Camp- 
bells and Hunter, and a number of large radial drills by 
Asquith, of Halifax. Atone end of the shop a riveting pit, 
shown in Fig. 4, is a noteworthy feature. 
own 15-ton electric crane, by which. the boilers are sus- 
pended in the 12ft. 6in. gap hydraulic riveter. The height 
of this crane from the fioor to the rail level is 40ft. 
crane is controlled from the platform on which the operator 
works the hydraulic valves, and on the same platform is 
situated the rivet furnace. All caulking is done by pneu- 
matic, and riveting by hydraulic power. Pneumatic power 
is also utilised for operating special portable tools for 
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Fig. 7 


facing up the seatings of boiler domes in_ position. 
Amongst the many tools in the boiler shop, we noticed 
a plate-edge planer by Craig and Donald, plate rolls by 
Rushworths, tube plate drilling machine by Campbells 
and Hunter, and a punching and shearing machine by 
Camerons. By day the building is well lighted by means 
of a glazed roof, and by night by electric arc lamps. The 
hydraulic pressure of 1500 Ib. is provided by six-throw 
pumps of the company’s own special manufacture, 
driven by an electric motor through spur gearing. An 
automatic electric control is provided for starting and 
stopping the motor as required. The air compressor is 
of the vertical type, motor driven. 

The chief power station of the works contains a 150 
horse-power horizontal steam engine built by the firm. 
This drives the machine shop shafting. There is also a 
150-kilowatt high-speed compound Belliss and Morcom 
steam set, and 70-kilowatt compound Browett and 
Lindley set for providing current for lighting and 
power. These engines are supplied with steam by 
two dry-back marine type boilers, ft. 6in. by 15ft. The 
erecting shop, which is shortly to be replaced by a large 
new one, is 160ft. long, and has two bays 32ft. 6in. wide. 
It is provided with overhead electric travelling cranes. 
The wheel and press shop is provided with a new crane 
gantry specially built to allow of the erection of the large 
cotton presses, illustrations of which are shown in Figs. 12 
and 13. This gantry will permit of the erection of presses 
up to 70ft. high, 48ft. of which is above the floor level. 
It has a 15-ton electric crane, 16ft. span. Over the erect- 
ing shopis a brass finishing and small tool shop, and above 
this again the pattern-makers’ shop. The heavy machine 
shop is on the ground floor, and contains some powerful 
tools specially designed for locomotive and hydraulic 
work. The foundry is 240ft. by 40ft., with a small bay 
80ft. by 28ft. It has two overhead cranes, 10 and 20 
tons capacity, by Vaughan and Co., and two cupolas, 
5ft. 6in. and 4ft. 6in. diameter. A deep pit is sunk for 

| casting long columns on end. The forge contains several 
| steam hammers. One is of peculiar interest on account 
| of its age. It is a 5-ton hammer, and was built fifty-five 
| years ago, and is chiefly occupied in forging press columns. 
There is also in use a modern 50 cwt. steam hammer. 
| The steam used by the hammers is generated by boilers 
| situated above the furnaces for heating billets, and are 
| fired by the waste gases therefrom. 

A brief survey of the firm’s locomotive work may not 
be without interest. In 1888 nine orders for locomotives 
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we 


Southampton Railway. They had each six wheels, the 
middle pair, 5ft. 6in. diam., being drivers, and the cylin- 
ders were 12in. diam. by 18in. stroke. These engines 
were named Hawk, Raven, and Falcon. A firm of rail- 


contractors purchased the next batch of two, called 
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An order was received in 1848 from the York, Newcastle 
and Berwick Railway for six long-boiler six-wheels 
coupled engines with cylinders 15in. by 24in., and 4ft. 8in. 
wheels. These were followed by an order for six outside- 
cylinder single passenger engines with cylinders 15in. by 
20in., and drivers 6ft. 6in., for the southern division of the 








Fig. 8-THIRTY YEARS’ PROGRESS 


IN METRE GAUGE ENGINES FOR INCIA 











Fig. 9—3ft. Gin. LOCOMOTIVE, 


Nasmyth and Patricroft. These engines had six wheels, 
the driving and trailing wheels being 4ft. 6in. diam., and 
coupled. The cylinder dimensions were 12in. by 20in. 
The Manchester and Leeds Railway Company ordered 
three goods engines, named Rochdale, Hull, and Brad- 
ford. These engines had six wheels, the leading and 
driving being 5ft. diam. and coupled, and the cylinders, 
14in. by 18in., were placed inside the frames. The ninth 
engine turned out was built to the design and instructions 
of Mr. Edward Bury, of Liverpool, and was sold by him 
to the Midland Counties Railway Company. It had only 
four wheels, the single drivers being 5ft. 6in. diam., and 
the inside cylinders 12in. by 18in. Subsequently three 
more engines of a similar pattern were built for the 
same line. 

In 1840 a four-wheeled four-coupled engine, having 
wheels 4ft. 6in. diam. and cylinders 12in. by 18in., was 
built for a firm of contractors. This was followed by two 
six-wheeled engines for the Kaiser Ferdinand Nordbahn. 
The Manchester and Leeds Railway Company next 
gave a repeat order for three more goods engines of 
the type above mentioned, and by the end of 1840 the 
same company had ordered and received two six-wheeled 
passenger locomotives, with cylinders 14in. by 18in. and 
single 5ft. 6in. drivers. Nasmyths were about this time 
building for most of the British railways. Ten engines 
were built in 1841-42 for the Great Western Railway t« 
the designs of Mr. Daniel Gooch. They were name 
Achilles, Milo, Hector, Castor, Mentor, Bellona, Actaeon. 
Centaur, Orion, and Damon. They had double frames 
inside cylinders, 15in. by 18in., a boiler barrel, 8ft. 6in. 
long, and a high-domed top to the fire-box casing. The 
tubes were 2in. diameter and 9ft. long, and the wheel 
base 13ft. 2in. A further order of ten engines with a 
bonus of £1000 followed from the same company. These 
were of two patterns, the first six being passenger engines 
similar to the former batch and named Electra, Priam, 
Pollux, Pheenix, Pegasus, and Stentor, while the othe: 
four were goods engines with double frames, six 5ft. 
wheels coupled by rods working on outside cranks. The 
cylinders were 16in. by 18in., placed inside. These fow 
were appropriately named Hercules, Samson, Goliath, anc 
Titzos. The second ten engines were delivered in 1842 
and earned for the firm a further premium of £1000. 

In the meantime the Bristol and Gloucester Railway 
Company ordered three broad gauge engines. In 1842 
George and Robert Stephenson gave Nasmyths an orde) 
for a six-wheeled “ long-boiler” passenger engine for the 
Chester and Holyhead Railway. This engine had 1din. by 
22in. cylinders, and a centre pair of driving wheels. This 
order was followed by another from the brothers Stephen- 
son for three more “ long-boiler” engines, having three axles 
placed under the barrel. The driving wheels were single. 
5ft. 6in. diameter with no flanges, and the cylinders were 
15in. by 22in. and placed outside. Two were for the same 
railway, but the third, named White Horse of Kent, was 
sold to the South-Eastern Railway in 1844. The last 
named engine was the precursor of a further batch of 
fifteen engines for the South-Eastern Company. Before 
completion, however, some of these engines were handed 
over to the joint committee of the London and Croydon, 
London and Brighton, and South-Eastern Railways. 
These were numbered 51 to 65 in the makers’ books. 
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London and North-Western Railway Company. An order 
for ten goods engines was next received from the Great 
Northern Railway. The engines were designed by Mr. 
A. Sturrock, and had six-coupled wheels 5ft. 3in. diameter, 
and cylinders 16}in. by 24in. This order was completed 
in 1855. In 1867 the London, Brighton and South Coast 
Railway gave an order for six passenger engines with 
single 6ft. 6in. drivers, and cylinders 16}in. by 22in. 
These engines were numbered in the order book 114 to 
119. In 1871-2 the Great Eastern Railway Company 
had five goods engines built to the order and design of 
Mr. Samuel W. Johnson. They had six coupled wheels 
5ft. lin. diameter, cylinders 17in. by 24in., heating surface 
1100 square feet, and wheel base 15ft. 6in. 

In recent years the}majority of the locomotive) engines 


Government for use on the North-Western Provinces 
Railway. These little tank engines are still in service, 
and one of them is running the passenger trains on the 
Rohilkund and Kumaon branch to Lucknow (Oudh and 
Rohilkund station). Their principal dimensions are as 





follows :— 
ES 2 il ale wane 1 m. 
Working pressure... 140 Ib. 
Cylinders, diameter 9in. 
F stroke }4in, 
Valve gear Stephensons’ 
Wheels, diameter, coupled.. 2ft. 6in. 
* , trailing b 2ft. Zin. 
Tractive force at 75 per cent. of boiler 
pressure 3970 Ib. 
Tubes, number 70 
;, diameter 1}in. 
Heating surface, fire-box 25.4 square feet 
le tubes 237.5 a 
Total 272.9 square feet 


5.8 square feet 
17 cubic feet 
300 gallons 


Grate area 
Fuel capacity ... 
fater 


” . 
Wheel base, total .. 11 ft. 
rigid 11ft. 
Lenyth over buffers 2ift. 4in. 
Extreme heie ht ft. 3in. 
FS width 7ft. 4in. 
Weight in working order 13 tons 15 ewt. 


Fy pty “ . ... 10 tons 17 ewt. 
Adhesive weight in working order «.. .. 10 tons 0 ewt. 
Rates of adhesive weight to tractive force 5.64: 1 
The following are the leading particulars of the engine 
built in 1905 for the Eastern Bengal State Railway, and 
shown on the right-hand side of the illustration :— 


empty 








Gauge a” ae . 1 m. 
Working pressure... 180 Ib. 
Cylinders, diameter 154hin. 
. stroke 22D. 
Valve gear Walschaerts’ 
Wheels, diameter, bogie 2ft. 44in, 
= 93 d iving fft. Yin. 
ee we tender .. 2ft 44in. 
Tractive force at 75 per cent. of boiler 
} ressure 12,520 Ib. 
Tukes. number ; 2 aed Pe 
diameter lin. 
Heating surface, fire-box 108 square feet 
Pe i tubes 954 “5 
Total 1062 square feet 
Grate area . 16 square feet 
Fuel capacity .. 170 cubic feet 
Water va 2000 gallons 
Wheel base, engine, total 21ft. 14in. 
es << a ce 12ft. 
tender .. 1lfe. 
engine and tender... .. 42ft. 1Zin. 
Length of engine and tender over buffers 52ft. 8,5,in. 
E.treme height oo Jae 
width aes .. Sft, 6in. 
Weight: In working order. Empty. 
2 ¢ . Ss. 
Engine owl aN Ta 29 18 
Tender ~ 22 5 ? 9 10 
55 12 39 «(8 
Adhesive weight in working order 26 tons 
Ratio of adhesiye weight to tractive force 4.65: 1 














Fig. 1O—-METRE GAUGE LOCOMOTIVE, BURMAH RAILWAYS 














Fig. 11—-LOCOMOTIVE FOR THE BUENOS AYRES GREAT SOUTHERN RAILWAY 


built by this firm have been for service abroad, and we 


Fig. 9, above, illustrates a locomotive built by 


These were six-wheeled passenger engines having a single 
driver 5ft. 6in. diameter, and outride cylinders. Subse- 
quently six long-boiler engines were built for the South- 
Eastern having six-coupled wheels 4ft. 6in. diameter, and 
cylinders 15in. by 22in. 


are enabled to place before our readers illustrations and | Nasmyth, Wilson and Co. in 1902 for the Western Aus- 
particulars of some of the most noteworthy of these. | tralian Government Railways, 3ft. 6in. gauge. The fol 
| The illustration Fig. 8 is of special interest, as it affords | lowing are the chief particulars of this powerful engine :— 
a comparison of the 30 years’ development of locomotive | 
design for the metre gauge railways of India. On the | 
: In 1847 the London and North-Western Railway Com- right-hand side is shown a passenger engine constructed | 

pany gave an order for eight six-wheeled coupled goods in 1905, and on the left hand the original tank loco- | 
engines with cylinders 15in. by 24in. and 4ft. 6in. wheels. | motive supplied by this firm in 1875, to the Indian | 


17in. 
23in. 
1lft. 
27ft. 2in. 


5ft. 10in, 


Cylinders, diameter 
“ stroke ... 
Fixed wheel base .. 
Total ws Ad : 
Leading bogie wheel centres 
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Between hind wheel of ieading begie-and 
front coupled wheel... ... ...0 ... 0. 
Between leading and centre coupled 
oe nh Sa te ESOT ey aa 
Between centre and hind coupled wheels 
Between hind coupled wheel and hind 
bogie wheel 
Between hind 
tender wheel... 
Tender bogie wheels 


» es 
Coupled wheels. ; ee 
Engine and tender bogie wheels - 
‘Total wheel base of engine and tender ... 
Length over engine and tender buffers ... 
Total weight of engine empty .. 
”» ” tender St eet 
” engine in working order... 
" tender in oe i 
engine and tender empty 
engine and tender in 
working order ... . 


bogie wheel and front 








4ft. 7in. 


5ft. 
6ft. 


5ft. 9in. 


5ft. 3 ein. 

4ft. 6in. centres 
9ft. 6in. centres 
4ft. 6in. dia. 
2ft. Gin. dia. 
46ft. 5,%in. 
54ft. 4,%in. 

46 tons 3 ewt. 
13 tons 8 cwt. 
51 tons 14 ewt. 
27 tons 18 ewt. 
59 tons 11 ewt. 


79 tons 12 cwt. 








Fig. 12—HALF PRESS FOR COTTON 


Tractive force taking 75 per cent. boiler 
ND So ccle Rovd seat Piece, Ges nach eee 
Tractive force taking 90 per cent. boiler 
seen ae RRS er ah ee ar ea We 
Heating surface of tubes 
- “8 fire-box 
Total 
Fire-grate area. Sac 
Working pressure... ... ... 
Capacity of tender water tank ... 
i Se ee 
248 copper tubes ... ... ... ... 
Centre of rail to centre of boiler 
Rail to top of chimney < 
Walschaerts’ valve gear 


16,125 Ib. 


19,325 Ib. 

1294 square feet 
1420, 

18.75 

1751b. per sq. in. 
2200 gallons 

220 cubic feet 
l#in. dia. 

6ft. 10in. 

12ft. Zin. 


Fig. 10, on page 315, represents a six-coupled metre 


Cylinders, diameter 
= pcg SE re ae 
Heating surface, tubes (177, ljin. dia.) ... 
i NNN 5 eee 
Total ... 
Boiler pressure Sora nea eee 
ek es ie. rs Te 
Tractive force taking 90 per cent. of boiler 
OOIIED sta ores tees ® nase. aenks, ae 
Tractive force taking 75 per cent. of boiler 
" receaasai on er eee 
Ratio of tractive force to adhesion, 90 
per cent. 


Ratio of tractive force to adhesion, 75 


25.9 x 2240 


per cent. 


Coupled wheels 
Bogie wheels : 
Wheel base, fixed... 
Total wheel base ... .. pee ge ee 
Total wheel base of engine and tender .. 
Bogie wheel, centres ... ... .. ...  ... 
Between hind wheel of bogie and leading 
GENE OE «o5 ccs” Sse, czon, eos ome 
Between leading and centre coupled wheels 
+ centre and hind coupled wheels 
os hind driving wheel and leading 
oy n\n 2g Tee 
front and centre bogie wheels ... 
« centre and hind bogie wheels ... 
Bogie wheels, diameter SSG ee 
Total weight of enginein working order... 
tender in working order... 
engine and tender in work- 
ing order Dec eatiedun tere 
= », engine and tender empty 
Capacity of tank—fuel, 400 cubic feet ; 
seca iO ee ee ee 
Walschaerts’ valve gear. 


” ? 


” ” 


6ft. 7 


gauge engine built in 1906 for the Burma Railways, to the 
design of Messrs. Rendel and Robertson. 
particulars of this engine are as follows :— 


The leading 


15in. 

22in. 

954 square feet 
108 2 
1062 

180 lb. 

16 square feet 


16,706 Ib. 


13,922 Ib. 


25.9 x 2240 4 an 

———— =3.47 
16706 

— —~= 4,16 
13922 

4ft. dia. 


2ft. 4hin. dia. 


12ft. 


4ft. din. 
oft. Hine 


in. 


10ft 6¥in. 
6ft. 

5ft. Gin. 
2ft. 4hin. 


33.875 tons 
24.375 tons 


58.25 tons 


40.54 tons 


1850 gallons 


Fig. 11 represents a six-coupled tank engine built for 


Total weight empty - 
ne z workingorder ... ... 
Maximum weight on coupled wheels 
Tractive force taking 75 per cent. boiler 
ia) OO 


the Buenos Ayres Great Southern Railway last year. 
The makers have supplied us with the fol 
lars of this locomotive :-— 


lowing particu- 


50 t. 14 cwt. 1 qr. 


61 t. 6 cwt. 1 qr. 


45 t. 15 owt. 3 qr. 


18,006 Jb, 


Fig. 13. 





Tractive force taking 90 per cent. boiler 
INO bse on Latent: nck hse mtes 
Ratio of tractive force to adhesion at 75 
45.8 x 2240 
th a a eT ETT . 1, je 
18,006 
15.8 x 2240 _ 
21,608 
17in. 
24in. 
1146 square feet 
99 square feet 
” 1245 square feet 
Grate area... ; ‘ 20.3 square feet 
Capacity of water tanks 1200 gallons 
Coal bunker cis. nwsged Sosa vis, 5: arake pea 
The boiler is constructed for a working pressure of 
180 lb. per square inch, and contains 213 tubes 1jin. out 
side diameter, 2}in. pitch. The total wheel base is 
27ft. 9in. and the fixed wheel base 12ft. 10in. The coupled 


21,608 Ib. 


5.69 


Ratio of tractive force to adhesion at 90 
per cent. 1.74 
Cylinders, diameter 
. stroke 
Heating surface, tubes 
a am fire-box ... 
a total 





ro 








Fig. 13—COTTON FINISHING PRESS 


driving wheels are 4ft. 4in. diameter, and the leading and 
trailing wheels 8ft. 2in. diameter. 

=.Another considerable branch of engineering carried on 
at these works is the manufacture of cotton and other 
fibre presses, together with their necessary pumping 
engines and valves. The larger portion of these presses 
are used in the cotton districts of India and Egypt. The 
more usual types are the well-known three-cylinder half 
press—Fig. 12—with its accompanying finishing press— 
The cotton is compressed up to _ given density 





Fig. 14—RIVETTING PIT 


in the cotton box of the half press, and when the pressure 
on the cotton gets beyond the capacity of this press the 
semi-pressed bale is transferred by special appliances to 
the finishing press, where additional power is brought to 
bear upon it, and its final pressure and shape imparted 
to it. While in this latter state the gunny cloth and 
hoops are. put round the bale, and the pressure being 
then withdrawn, it is taken out of the press ready for 
shipment. Modifications of this press are also manufac- 
tured at the Bridgewater Foundry, having for their object 
the completion of the bale from the initial stages in the 
same press. Many. other types of press are also con- 





structed at these works, flot only for different qualities of 
cotton — the treatment of Egyptian cotton, e.y., dif. 
fering widely from that of East Indian—but also for jute 
esparto grass, and other classes of fibre; for wool and 
also raw hides. It must in fairness be stated that it is 
to the late Mr. Robert Wilson, at one time Mr. Nasmyth's 
works manager, that the invention of the application of 
hydraulic power to the baling of cotton and other similar 
substances is due. 


A GERMAN SHIPBUILDING YARD. 


Tue shipbuilding yard of the Stettiner Maschinenbay 
Aktien Gesellschaft Vulcan was established fifty yours 
ago on the banks at the estuary of the river Oder jn 4 
suburb of the city of Stettin. Many of the warships con. 
stituting the German navy, as well as numerous trans. 
atlantic steamers, have been constructed there. ‘Te 
works of this shipbuilding yard cover an area of 
165,000 square metres, of which 28,879 square met 
are occupied by massive stone and steel building 


es 


in 











Fig. 1—THE KAISERIN AUGUSTE VICTORIA 


which the constructional work is carried out. A general 
idea of some of the buildings may be obtained from 
Fig. 8, which shows the north-west part of the yard, 
and the building slipways V., VI, VIL, which ar 
arranged at right angles to the river. Slipways V. 
and VI. have an available length of about 460ft. and a 
breadth of 95ft. 6in., while the corresponding dimensions 
of slipway VII. are 496ft. and 98ft. 6in. respectively. 

Building slipways I.-IV., represented in Fig. 2, are of 
more recent construction than the foregoing, and are 
used exclusively for the building of the largest ocean- 
going steamers. They are housed in with steel frame 
work, as may be seen by the engraving. These building 
slipways were constructed in 1885-1889, when the first 
Imperial mail steamer was built. They were origin 
ally made of wood, but were thoroughly rebuilt in 
1900-1902, when the steel framework surmounting the 
plant was erected. This serves mainly as support for the 
crane track, and is not intended to form a roof to 
the building slipways. The slipways themselves are of 
an average length of 656ft., and of a breadth varying 
between 62ft. 3in. and 85ft. 6in. Each slipway is provided 
with two electrically operated travelling cranes of a capa 
city of four tons each. Slipway IV. has two additional 
cranes of eight tons each. Building material is taken up 
by the cranes at the upper end of the slipway. The crane 
tracks are 610ft. and 492ft.in length for the two large: 
and two smaller building slipways respectively, and for 
each pair of ways there is an additional track for the 
transport of chains, ec. fron frames for receiving 
stationary scaffolds, arranged in tiers of three to four 
above one another, are fitted alongside the pillars support- 
ing the steel structure. Vertical iron poles, 46ft. in 
length, which are likewise fixed tothe pillars, are arranged 
for the support of movable working platforms on 
which the workmen can stand to carry out the riveting 
of the ship-plates, kc. A number of iron staircases leads 
to these working platforms. The steel structures over 
these slipways cover an area of 19,335 square metres, and 
have an aggregate weight of 3600 tons. The engraving, 
Fig. 1, besides giving an interesting view of the stern of 
the Hamburg American liner Kaiserin Auguste Victoria 
just before this vessel was launched, also shows clearly 
the steel structure described above with the crane tracks, 
platforms, kc. 

The workshops in which the material for the ships in 
course of construction in these slipways is prepared are 
arranged round the latter in their immediate neighbour- 
hood. At the upper end of the slipways there is situated 
a building shed 262ft. in length and 115ft.in breadth. In 
this shop the bending of the frame plates, «c., is carried on. 
The smithy and the galvanising ships are situated further 
to the north. The mould-loft, in which \the work to be 
carried out in the workshops is drawn out, is shown in 
Fig. 4. It is 208ft. in length, and 55ft. in breadth. 

The frame heating furnaces vary in size up to 7Oft. 6in. 
in length, which is big enough to allow of the largest 
frames being dealt with. The shipbuilding smithy con- 
tains twenty-nine round forges, two double forges, and 
ten quadruple forges, all operated by a high-pressure 
blower, in addition to ten steam hammers with tups 
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Fig. 2—BUILDING SLIPS, Nos. 1 to 4 








Fig. 3—OFFICES AND SLIPS 


varying in weight between 2°20 lb. and 23 tons. These 
steam hammers are served by eight slewing cranes 
and nine travelling cranes placed above the forges. In 
addition to a number of other machine tools of various 
kinds in the smithy, there are six punching and shearing 
machines for taking in large sheets up to 40 mm. in thick- 
ness, and in other shops near by there are sheet-edge 
planers, punching and beam-bending machines. 

The workshops for dealing with Slipways V., VI., and 
VII. comprise a shipbuilding smithy some 180ft. in 
length, and 128ft. in breadth, in which there are eleven 
large forges, one large plate heating furnace, with several 
machine tools, &c.; and a frame-bending shop nearly 
twice the size of the smithy, with the necessary heating 
furnaces, «ec. 

An armour-plate working shop for dealing with the 
very heaviest armour plates used in warship construction 





has also been erected. This building covers an area of | 


1950 square metres. It comprises a main bay, and three 


bays with galleries. 


Armour plates, stern posts, and the heaviest ship sheets | 


are in this building submitted to the treatment required 
for the construction of each type of vessel. Owing to the 
heavy weights to be handled several cranes had to be 
provided. One of these is an electric travelling crane of 
40 tons capacity. There is alsoan hydraulically-operated 
armour-plate press, designed for a working pressure of 1300 
tons. This may be seenin the background of Fig. 10, page 
823. The other machines in this workshop include twelve 
planers, fourteen drills, fifteen lathes, four pipe-threading 
machines, and four screwing machines. The power for 
operating these machines is derived from an electrical 
central station situated in the western part of the 
works. 

The joinery shops, on account of the danger of fire 
connected with the material treated, are entirely isolated 
from the remaining workshops, and are arranged in a two- 
storey building 230ft. in length, and 88ft. 6in. in width, 


| 
| 
| 
| 
| 








containing a number of labour-saving machines. The 
sawdust and shavings are drawn away by a suction fan, 
and conveyed to the boiler-house of the saw mill, where 
they are burnt in the boiler furnaces. Between the saw 
mill and joiners’ shop there are situated two large sheds 
1840 square metres in area, for storing the timber, in 
addition to an extensive open timber store covering an 
area of 8000 square metres. The wood-working shops 
are separated from the remaining parts of the shipbuild- 
ing yard by extensive stores for iron material, such as 
sheets and plates. 

Between the two sets of building-slips there is situated 
a gantry crane, 25 tons in capacity, for handling armour- 
plates, guns, anchors, and other heavy weights, in addi- 
tion to several steam cranes of 5 to 7 tons capacity. 
Hydraulically operated manhole presses, which in one 
stroke will punch the thickest plates employed, are 
situated close to the building-slips, as well as other 
hydraulically operated machines, such as beam-bending 


| machines, large plate-bending machines, «ce. 


All the slipways and workshops, as well as any machine 
tools standing by themselves,*are connected together by 


| railways. A standard gauge track, 8km.—about 5 miles— 


in total length, connected to the lines of the State Rail- 
ways, extends throughout the whole of the works, and 
allows any raw material arriving by rail to be immediately 
taken to the place where it is wanted. This railway is 
served by four locomotives and seventy trucks. Two 
ferry steamers, each of which accommodates three goods 
wagons, are cmployed for bringing the supplies to the 
works by water. 

By far the greater number of the machines and cranes 
in the various workshops, &c., are operated by electricity, 
the use of steam power being confined to some special 
cases. The electric current used, as well as the current 
for lighting the workshops and building-slips, is generated 
in an electric central station comprising four 900 horse- 
power steam engines and one 300 horse-power steam 














Fig 4—-MOULD LOFT 


engine. The boiler plant comprises five large boilers, 
each with 250 square metres heating surface, and a super- 
heater. This control supplies current to 361 alternating 
current motors of an aggregate output of 5085 horse- 
power, as well as to 680 arc lamps, 4194 incandescent 
lamps, 51 hand drills, 46 transportable motors, 13 
electrically operated ventilating fans, and 38 radiators. 

Before the introduction of electric lighting, gas, 
generated at the works themselves, was used for lighting 
purposes, about 42,000 cubic metres of gas per month 
being consumed. Though the use of gas for this purpose 
was discontinued after the adoption of electricity, the 
Vulcan shipyard still consumes about 20,000 cubic metres 
of gas per month, which are obtained from the Bredow 
gasworks, near Stettin, the gas being used for heating 
and other purposes. 

Hydraulic pressure is used for riveting and tlanging the 
large ship and locomotive boilers, and for bending the 
frames, as well as in punching the manholes. he water 
used in this connection is supplied at a pressure of some 
1750 lb. per square inch by a pump and an accumulator 
through underground pipes to the various machines 
distributed throughout the yard. Compressed air is also 
employed on a large scale for operations of riveting, 
drilling, and punching in connection with the work on 
ships’ hulls. For this purpose a network of pipes has been 
laid down throughout the yard and between the slipways. 
The air is compressed by a 275 horse-power compressor 
having an output of some 2000 cubic metres per hour at 
a pressure of 100]b. per square inch. 

Among the lifting devices provided on the water may 
be mentioned three large floating cranes of a maximum 
power of 150, 100, and 80 tons respectively. These 


cranes are used for placing engines, boilers, and masts 
on board the ships to be equipped. The docking plants 
of the Vulcan Works comprise two floating docks of 2500 
and 11,000 tons respectively, which are used in connec- 
tion with the building and repairing of ships. The 
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smaller pontoon dock consists of six sections, 94°44 m. 
in total length, with a clear width of 15°8 m. or 14°3 m. 
Three vertical compound engines of 60 horse-power each, 
with three boilers, have been erected in this dock, 
seven ram pumps on either side being used in emptying 
the latter. Electricity for lighting and power purposes is 
taken from the station. 

The larger dock, of 11,000°.tons capacity, was built in 








are other mechanical lifting devices, comprising various 
small travelling cranes, and 174 machines of different 
kinds. 

The boiler shop—page 824—is divided into seven de- 
partments, and is in the same building as the copper 
smithy. This building is 689ft. in length and 278ft. in 
width, and in it the very heaviest type of ship boiler can 
be manufactured. Fig. 7 shows a riveting machine in 





Fig. 5—-CENTRAL GENERATING STATION 


England, and was necessary in order to cope with the 
ever increasing size of modern vessels. It comprises 
two lateral pontoons, a bottom, a central pontoon, and 
two terminal pontoons with thirty-eight water-tight com- 
partments. The dock is 155°45 m. in total length, and 
26 m. in clear width, so as to allow of vessels 165 m. in 
length and 11,000 tons in weight to be docked. In each 
lateral pontoon are situated two complete engine plants 
of 120 horse-power each, two boilers of 63 square metres 
heating surface, and four circulating pumps. The dock 
is provided with a special electric lighting plant, consist- 
ing of a 50 horse-power steam engine coupled to a 
dynamo capable of giving 320 ampéres 
at 125 volts. It is thus quite indepen- 
dent of a supply from land. The 
main pumps are able to lift the dock 
with a vessel of about 11,000 tons in 


operation on a large marine boiler. In one of the depart- 


ships constructed at the yards, beginning with tho 
Dievenow and, at present, ending with the fast mail 
steamer Kronprinzessin Cecilie. The Vulcan shipyard 
contemplates the construction of additional plants near 
Hamburg, comprising two floating docks of 12,000 and 
35,000 tons respectively, the latter of whieh will be one 
of the largest docks in the world. 





GERMAN EXPERIMENTAL TANKS. 
No, LV.* 
THE TOWING CARRIAGE, THE SPEED TRIAL 
APPLIANCES, &c, 

Tue model prepared for the towing experiments in t),; 
manner already described is brought under the towin. 
carriage and attached to the dynamometer, to jc 
described further on, by means of the towing bridle, 

The towing carriage runs on rails, which in Bremey. 
haven are bedded on the crown timber of the sic 
= In Berlin the rails are attached to the oak 
ongitudinal beam described above by means of hook 
bolts, so that a lateral adjustment is possible, and the 
track may be made exactly straight. Originally t},, 
joints of the rails were made with fish-plates, but 
they were subsequently all welded up by the theriit 
process, so that on each side a single unbroken running 
surface 55&ft. in length is obtained. At first the fe.) 
was entertained that, with such long lengths, troubl: 
would arise in consequence of variations of temperature. 
These have not shown themselves in any way, and 
this circumstance is no doubt due to the excellent 
regulation of temperature referred to above. 

In the earlier rootless Uebigau establishment, which wa 
ex oosed to wind and weather, trouble had been experience:| 
with the wooden bedding under the rails, and on account 
of the dampness of the air this bedding was dispensed 
with in the new establishment. The rails were laid in 
cast iron chairs, which were set in concrete on the tops of 
the longitudinal walls of the tank and screwed fast to 
these. They were packed up with cement throughout 
their length. In way of the starting tank and for its 
entire length they were carried on heavy girders. Their 
upper and lower surfaces and their two guiding edges 
were planed, and their connections were made in the most 
careful manner possible by long fish-plates. The style of 
attachment and the construction of the fish-plates may 
be clearly seen in Fig. 1. 

The towing carriage in Bremerhaven, the construction 
of which may be seen in Fig. 2, is 20ft. 6in. broad atd 
80ft. 10in. long. It bears the measuring instruments, the 
model dynamometer for the resistance of the ship models, 
and the propeller dynamometer for the measurement of 


ments of the boiler shop are built the enormous funnels the thrust and torsion of the inedel propellers. 


necessary in connection with ocean steamers. The 
dimensions of some of the latter may be inferred from 


shunt 
Seeing 


current 
see Fig. 3. 


It is driven by two continuous - 
motors each of 10 horse-power 


the fact that those of the s.s. Kaiserin Auguste Victoria that an extremely uniform speed of the towing carriage 


are 49ft. in height and 15ft. 9in. by 13ft. in diameter. 
A total number of 180 working machines of all kinds is 


and a regulation of the driving motor of the most far 
reaching and finely-graded kind are absolutely necessary 


to be found in the boiler and copper smithy, an average of | to the attainment of accuracy in the experiments, an 


850-900 workmen being employed in the former. In the 
copper smithy there are about 130 men, and they are 
engaged in preparing the copper tubes, condenser 
pasings, Ke. 


Onsubl. 


accumulator battery is made use of for the current 
supply. This nas a voltage of 120, and an output of 
500 ampéres per hour. By connection of the accumu- 
lators and resistances, and by connections of the motors 














two and a-half hours. 








For transporting passengers and 
material from the riverside to the 
docks and shops belonging to the 
works, which are situated on the other 
bank of the river, there are four small 
steamers. Extensive measures of 
precaution against fire have been 
taken in all parts of the building yards, 
fire engines being provided at several 
points. 

The machine-constructing shops are 
situated on the side of the Vulcanstrasse 
opposite to the shipbuilding yard, 
and comprises the foundries, turning, 
and erecting and boiler shops, iron and 
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copper smithies, a locomotive erecting 
shop, a pattern shop and stores. 
The iron and steel foundries—page 
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824—are situated in a building 590ft. 
long and 131ft. in breadth. For the 
casting of heavy ship and engine parts 
there are three casting pits 8m. in 
diameter and 5 m. in depth. There 
are five cupola furnaces of an average 
output of 48 tons per hour, fifteen 
crucible furnaces for the casting of 
bronze, and two gas furnaces. In the 
hammer smithy small forgings, such as 
required in the construction of marine 
engines, are prepared. These shops 
contain four welding furnaces, fifteen 
double furnaces, twelve round forges, 
and nine hammers with striking heads 
varying in weight from 6 ewt. to 4 tons. 
A number of cranes have been ar- 
ranged in various parts of the building. 

The metal-turning shops—page 324—are 492ft. in 
length, 262ft.in breadth and 65ft. in height, while the 
erecting shop is 394ft. in length, 88ft. 6in. in width, and 
98ft. Gin. in height, the area available, which is about 
45,000 square metres, enabling nine large marine engines of 


an aggregate output of about 72,000 horse-power to be | 


erected at the same time. The machine shops contain 


about 480 machine tools of the most varied description. | 
Five travelling crancs of 15—50 tons lifting capacity | 
trayerse the whole length of the erecting shop, and there | 
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Fig. 1—-UEBIGAU TANK—RAIL DETAILS 


The construction of locomotives is carried on in a 
special building, 600 workmen turning out about 100 
locomotives per year. 

A special feature of the office building, which covers an 
area of 2230 square metres, is the model hall situated on 
the third floor, which contains, enclosed in glass cases, a 
model of many vessels constructed at the Vulcan ship- 
yards in the course of the last fifty years, the models 
being correct even to the smallest detail. This hall also 
contains a comprehensive historical survey of all the 





in parallel and in series, 430 different but constant 
speeds, ranging from 1.48 to 15.58ft. per second by 
steps of 0.328ft., can be obtained. 

The carriage of the Berlin establishment differs from 
that at Bremerhaven in being made in two parts. To 
avoid the possibility of vibrations caused by the moving 
masses of the driving motors influencing the measuring 
appliances, these latter are arranged on a separate 
instrument carriage, which is built into the driving 
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carriage. The driving carriage is 46ft. 1lin. long, and 
runs on four wheels of 28in, diameter, the distance 
between the axles of which is 89ft. 44in., or twice 
the rail gauge. This comparatively great length was 
chosen in order as far as possible to prevent any jarring 
of the carriage which might be set up under the high 
speed of 23ft. per second. The frame of the carriage 


consists of two latticed transverse girders 1ft. 114in. in | 


depth, connected together by two longitudinal parabolic 





Fig. 2—BREMERHAVEN TANK—TOWING CARRIAGE 


girders Ift. 114in. broad and 5ft. 9in. depth at the centre. 
On the transverse girders rest the channel iron longi- 
tudinals which carry a platform. On each of them 
stands a shunt motor of 10 horse-power, with double 
connecting gear. This engages in toothed wheels, one of 
which is, mounted on each of the two through axles of 
the carriage. The carrying wheels are keyed to these 
axles. The motors are supplied with current from an 
accumulator battery of 110 volts and a capacity of 500 








tank, and at a point 28ft. farther on an automatic brake | it was above all things necessary to keep down the 
comes into play. | weight of the carriage, which was accordingly built as 
The above-mentioned longitudinal girders of the carriage | lightly as possible of lattice iron work, see Fig. 4. Its 
| are Sft, 2}in. apart. At the inner side of each of them is | length is 28ft. 64in. and its breadth 23ft. The weight of 
a foot-plank, 154in. broad, which gives access to the | the carriage, with all apparatus and the necessary 
instruments and a means of communication from one | attendants for these is only 5} tons. 
side to the other. As may be seen from the drawing, it consists of two 
The instrument carriage, which is built into the main | transverse girders connected together by two side longi- 
‘carriage just described, runs on four wheels of 3ft. 33in. | tudinal girders and one central one. It runs on four 
| cast iron wheels with steel rims, the two of which on the 
| guide rail have double flanges fitting pretty closely 
against the rail. The wheels running on the rail on the 
| other side of the tank are without projection, so that 
| alterations in length of the transverse girders such as may 
| be caused by variations of temperature have no ill effects. 
| All the axles run in ball bearings. On the central longi- 





Fig. 3-MOTOR ON TCWING CARRIAGE 


tudinal girder are the tables for the measuring instru- 
ments arranged to slide back and forward. Between the 
central girder and one of the side ones is hung a platform 
for the men who tend the instruments, while betweer the 
girders on the other side there is an open space, which 
enables the apparatus, «c., to be adjusted in the starting 
tank, and observations and photographs of the wave 
formation to be made. Convenient access may be 
obtained to the carriage at both sides by means of 
ladders which are attached to it in such a way that they 
can be folded down for use and return automatically into 
their closed position when done with. 

Motion is given to the carriage by means of a shunt 
motor of 20 horse-power, which acts on the hinder 


in diameter, so that the greatest possible smoothness of 
running is attained. It is 27ft. 6in. long, and is built 
with latticed girders like the other. In the middle it has 
a clear opening about 4ft. in width, so that at high speeds 
the models, which are caused to pitch considerably by the 
violent wave motion, are not liable to damage. At the 
sides of the opening planed bars of angle iron are attached, 
one to each of the longitudinal girders, at about 1ft. Sin. 
above the surface of the water, along which the measuring | 
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ampéres per hour. By variations in the connecting of 
the accumulators a speed gradation of 3in. per second is 
attained for speeds ranging up to 28ft. per second. By 
this division of the driving power between the two axles 
the carriage is enabled, even at the higher limit of 23ft. 
per second, to get up full speed after a starting run of 
not more than 180ft. to 150ft. at the most. A distance 
of at least 164ft. thus remains in which to take measure- 
ments, since the carriage can be stoj p2d within a distance 
of 115ft. to 130ft. without danger to the measuring instru- 
ments. To protect the carriage from damage arising 
from carelessness of the operator, the supply of current is 
interrupted at a distance of 131ft. from the end of the 


Swars Sc 


Fig. 4—UEBIGAU TANK—TOWING CARRIAGE 


appliances can be moved backwards or forwards in the ; wheels by means of intermediate gearing. The driving 
longitudinal direction. | current for the carriage and all its apparatus is supplied 
The connection between the driving carriage and the | by an accumulator battery of 110 volts, the power of 
instrument carriage is effected by means of four steel | which can be increased by the insertion of a transformer 
wire ropes—one pair at the fore and the other at the | to 440 volts. The carriage can be supplied with power 
after end—by the use of which any transmission of vibra- | suitable for any speed between those of 2in. and 16ft. 5in. 
tions of the driving carriage to the instrument carriage | per second. ; 
is avoided. The whole weight of the carriage with all} On account of the small weight of carriage for the com- 
the apparatus and their attendants comes to about 134 | paratively powerful motor, the high voltage, and the 
tons. | universal application of ball bearings, it becomes possible 
In Uebigau it was necessary, on account of the short-| to get up the highest speed of 16ft. 5in. per second 
ness of the tank, to reduce the lengths of the starting | within a starting stretch of less than 100ft., and to stop 
and stopping stretches as much as possible. In addition, | the carriage again within 23ft. without any skidding of the 
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ELECTRICAL ROLLING MILL—DORMAN, 
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MOTOR-GENERATOR 


wheels on the rails. Should the electric brake fail to 
act a hand-brake comes into play, which, at the same 
time, disconnects the driving motor. The driver of the 
carriage takes his stand, not on the latter itself, but on 
a raised platform. The speed of the carriage per second 
is shown by a volt-meter beside the stand in question. 








ELECTRICAL MILL EQUIPMENT. 


SEVERAL months ago Dorman, Long and Co., Limited, 
decided upon the establishment at their Cleveland 
Wire Mills, Middlesbrough, of a new 16in. mill for 
rolling sections larger than those at present being rolled 
in their guide mill and smaller than can be readily rolled 
in their large mills. They also decided to put 
down a “28in. cogging mill in which small ingots 
will be cogged down into blooms to be afterwards 
rolled into sections in the 16in. mill. Both these new 
mills are to be driven electrically, and, as they will also 
be reversing mills, the “ Ilgner” principle of driving has been 
adopted in connection with the ‘ Ward Leonard” control. 
For the 16in. mill the contract for the electrical drive was 
entrusted to the Electrical Company, Limited, of Charing 
Cross-road, W.C. (A.E.G., Berlin), and has within the 
past few days been completed and submitted to satisfac- 
tory trials. This equipment, which will be open to the 
inspection of the members of the Iron and Steel Institute 
at the Middlesbrough meeting next week, is of consider- 
able importance, as it is the first example in this country 
of the application of the electrical drive to a reversing 
rolling mill. 

The “Ilgner” principle was so fully described and 
illustrated in Mr. D. Selby-Bigge’s paper on “ Electrically- 
driven Reversing Rolling Mills,” read before the Iron and 
Steel Institute on May 9th of last year—see THE ENGINEER, 
May 17th, 1907—that a detailed description of the system 
need not now be given. It may, however, be remarked 
that, as in the plant under notice, the Ilgner set usually 
consists of a continuous-current dynamo, called the start- 





























| dynamo runs without load, and supplies no current to 


the mill motor. To start this latter, the field of which is 
permanently excited, it is only necessary to excite the 
starting dynamo, which in this particular instance is 
effected from an outside source—an exciter set. In 
this manner a pressure established between the 
brushes of the armature of the starting dynamo, and a 
current is made to flow through the armature of the mill 
motor. As the field of the latter is, as before mentioned, 
permanently excited, a high torque is immediately de- 


is 





Wire Mill 


MILL MOTOR 


sary with the heavy main current. The controlling 
apparatus is, therefore, comparatively small, and involves 
no dangerous current either with respect to pressure or 
amount. With one easily handled lever starting, speed 
regulating and reversing is effected. 

As previously mentioned, a heavy double fly-wheel is 
mounted on the same shaft as the starting dynamo, both 
being driven by a three-phase motor. To explain the 
purpose of this tly-wheel it may be mentioned that when 
the load on the rolling mill is increased the demand for 
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veloped for starting the mill. By varying the strength 
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| energy from the electric mains through the rolling mill 


ing dynamo, directly coupled to a three-phase motor, with | of the field of the starting dynamo any desirable pressure | motor and the Ilgner set should, in the ordinary way, 


two heavy fly-wheels on the extended shaft. 


The mill | may be produced, and, accordingly, the speed of the mill | increase and give a “ peak,” and the intention is that the 


motor, of the continuous-current type, is supplied with | motor may be varied at will, as it is always in proportion | fly-wheel shall give up a corresponding amount of its 


current from the aforementioned dynamo. 


The number | 
of revolutions of the mill motor is variable from nothing | 
to a maximum by altering the voltage applied to its | 


to this applied pressure. To reverse the mill motor 
the exciting current supplied to the starting dynamo is 
reversed in direction, thus reversing its field, and, accord- 


| stored energy, and compensate the “peak” load. This 
| fly-wheel effect is brought into action in the follow- 
| ing manner:—When the current from the mains reaches 


brushes, the voltage being dependent on the field excitation | ingly, also the polarity of the pressure applied to the rolling | a certain maximum it brings the regulating motor 


of the starting dynamo. 


The armatures and commutators | mill motor armature, which is therefore also reversed. 


It 


| of the automatic “slip” regulator into action. The 


of the motor and dynamoare electrically connected in series. | will thus be seen that by varying and reversing the small | slip regulator consists of a liquid resistance automatic- 
So long as the mill motor is not required to run, the field of | exciting current of the starting dynamo the large mill | ally governed by a regulating motor. The liquid resist- 
the starting dynamo is not excited, and, accordingly, the ! motor is entirely controlled, and no operations are neces- | ance consists of a tank filled with acidulated water 
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ont cool through circulation, into which three plates, the 
heel eee ~~ In their lowest position the electrodes 
we short-circuited. These electrodes are movable on a 
shaft, and their weight is almost balanced by a counter. 
weight. The armature of the regulating motor mounted 
on the same shaft is movable through a number of degrees 
through which the electrodes are more or lese immersed 
:n the liquid. The rotor circuit of the three-phase motor 
of the Ligner set is connected to the three electrodes, and 
the action of the slip regulator introduces varying 
resistances in the rotor circuit by which the speed of 
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mains has a tendency to fall, consequent upon the mill 
running empty, the automatic slip regulator, by cutting 
out resistances, allows the Ilgner set to increase in speed, 
thus using the superfluous current from the mains for 
storing up energy in, the fly-wheel. The current demand 
from the mains is therefore kept practically constant, 
although the load on the rolling mill varies within very 
large limits. The Ilgner system is adjustable within cer- 
tain limits by increasing or decreasing the torque of the 
counterweights; but, of course, it is essential to know 
the working conditions of the mill before arranging the 
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the motor is either decreased or increased. So long as 
the current in the mains continues below a certain value, 
the torque from the electrodes on the slip regulator shaft 
is larger than the torques from the counterweights and 
the regulating motor, but a heavy load coming on and the 
maximum value of the current in the mains being reached, 
the torque from the regulating motor overpowers the other 
torques, the electrodes are slowly lifted, resistance is 
introduced in the rotor circuit of the Ilgner set three- 
phase motor, and accordingly the speed of the Ilgner set 
decreases, and the fly-wheel gives up energy, which 
—in conjunction with the three-phase motor— drives the 
starting dynamo, enabling the latter to transmit for a short 
period of time a strong current to the rolling-mill motor, 
which thus carries the rolling mill through the peak load, 
without unduly increasing the demand from the mains. 
When the materig] leaves the mill at the conclusion of 
a period of rolling, the mill will for a time run empty and 
then consume very little power. The current from the 
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mains therefore decreases, and when it falls under a 
certain pre-determined value the torque of the regulating 
motor on the slip regulator is not sufficient to 
counterbalance the weight of the electrodes. The elec- 
trodes, therefore, then sink deeper into the liquid, 
decreasing the resistance in the rotor circuit of the Ilgner 
set three-phase motor, and ultimately short-circuiting this 
rotor. In consequence the motor and, simultaneously 
the fly-wheel, increase in speed to the maximum number 
of revolutions for which the motor is built. Meanwhile, 
the fly-wheel is storing energy, which is, of course, taken 
from the mains, and therefore the current is kept at its 
normal value. It will thus be seen that when the current 
demand from the mains is in the neighbourhood of a cer- 
tain pre-determined value. the torque of the regulating 
motor balances the weight of the electrodes and the 
counterweights, but that when the current tends to 
increase so as to meet an increased demand of power 
from the rolling mill, the automatic slip regulator comes 
into action, decreases the speed of the Ilgner set, and 
thus enables the fly-wheel to give off sufficient energy to 
meet the increased demand. When the current in the 


CONNECTIONS 


size of the various motors and dynamos and the weight 
of the fly-wheel. 

The rolling mill motor at Dorman, Long and Co.'s 
wire works will momentarily develop upwards of 
3600 horse-power, but the demand from the mains will 
be kept constantly at 950 horse-power. The Ilgner prin- 
ciple is therefore of considerable value where large “ peak” 
loads are to be avoided, as, for instance, in a comparatively 
small generating station, or in those cases where the sup- 
ply is taken from a distant source through long feeders 
and mains, where a sudden heavy demand of current 
would interfere with supply to other consumers. On the 


| out of this rolling mill equipment and of the various 
| leading features of the electrical plant. The mill is 
| directly coupled to the mill motor, a compound wound 
continuous-current motor of 1200 horse-power, and 
| 8600 horse-power maximum output, 600 volts, running at 
| 0-110-160 revolutions per minute, with a maximum 
| torque of the motor of 232,000 foot-pounds. The Ilgner 
| set consists of one three-phase motor of 950 horse -power 
| continuous output, 2750 volts, 40 periods, direct coupled 
| to acontinuous-current dynamo of 1250-3600 horse-power, 
| output, 600 volts. On a separate shaft connected through 
a coupling to the motor generator shaft, the two 
fly-wheels—-each of 20 tons—are mounted, By this 
| arrangement it has been rendered possible to disconnect 
| the fly-wheels in the event of their not being required, 
that is, if the maximum demand of the rolling mill motor 
at certain work does not exceed 950 horse-power. The 
Ilgner set runs at a maximum speed of 400 revolutions, 
| which is decreased by the automatic slip regulator to 
about 350 revolutions per minute. The starting dynamo 
is provided with compensating coils on the Deri system 
for the purpose of reducing the armature reaction, and 
thus securing an absolutely sparkless commutation at all 
loads with a fixed brush position. The bearings of the 
fly-wheel shaft are water-cooled, and the fly-wheels are 
housed in a big sheet-iron case so as to reduce the air fric- 
tion, and, consequently, the losses of the Ilgner set. All the 
bearings are of the ordinary bush type, lined with white 
metal, and of very substantial dimensions, the pressure 
per square inch having been reduced to a very low figure. 
Lubrication is supplied by oil under pressure from either 
motor-driven pumps or a highly-placed tank, to which the 
oil is pumped by motor-driven pumps. In case of emer- 
gency, hand pumps will be substituted for the motor-driven 
pumps, and, should the oil supply fail, the attendant’s 
attention will be drawn to this by means of an electric 
alarm. To start the Ilgner set with its heavy masses, a 
special barring gear is provided, which consists of a 
15 horse-power motor with proper gear cut off automatic- 
ally when the Ilgner set is running at three revolutions 
per minute. The fly-wheels, each of 14ft. diameter, are 
equipped with a powerful water-cooled brake for the quick 
stopping of the set. The exciter set consists of one three- 
phase motor, 80 horse-power, 2750 volts, 40 periods, 
direct coupled to two continuous-current dynamos, one of 
which serves to excite the fields of the starting dynamo 
and the mill motor, whilst the other feeds a special com- 
pound winding on the mill motor with the object of 
strengthening the field, and thus decreasing the speed at 
sudden heavy overloads. By means of this device the 
current during temporary overloads will be kept within 
the limit, controlled by the automatic circuit breakers. 
The switchboard contains all the necessary instruments, 
apparatus, kc. The operator of the rolling mill is placed 
on a platform erected over the spindle of the mill, which 
position enables him to have both sides of the rolls in 
view, and on this platform’ are arranged the controlling 
apparatus, which consists of a controller with a simple 
shunt rheostat specially designed for the work, and a 
small desk-shaped switchboard with instruments intimat- 
ing to the operator the speed and power consumption of 
the Ilgner set and rolling mill motor. The whole rolling 
mill is controlled by a single lever. 

As previously stated, the whole of this electrical equip- 
ment has been carried out by the Electrical Company, 
Limited, using the experience and material of their allies, 
the Allgemeine Elektricitiits-Gecellsckaft, of Berlin, who 
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other‘hand, the actual amount of units consumed per ton of 
rolled material will, of course, be larger than if the 
rolling mill motor were directly connected on to the 
mains, all Josses in the Ilgner set, by converting the 
current and balancing the demand, having to be taken 
into consideration. Despite this, however, the fact should 
not be forgotten that usually the supply is three-phase 
current of high tension, and that the continuous-current 


motor and control, as used in the Ilgner system, are | 


claimed to be superior for this kind of work to the three- 
phase motor. The entire control is placed in a small 
auxiliary circuit, and the continuous-current motor, 
governed by this control, is specially adapted for constant 
stopping and reversing. 

On these pages are given typical illustrations of the lay- 





| have been responsible for several rolling mill plants on 


| the Continent, including those at Trznietz, Austria— 


| inspected by the members of the Iron and Steel Institute 
| on the occasion of the Vienna meeting last year—and a 
large plant at the Rombach works. The accompanying 
table giving details of these various plants will be read 
with interest as affording some comparison with the plant 
at Dorman, Long and Co.’s mills. 

In conclusion, it may be stated that the 16in. mill 
equipment of Dorman, Long and Co., includes a hori- 
zontal heating furnace—Frederick Siemens’ patent— 
cooling bank, skid gear, a complete set of live roller gear, 
saw, &c. The furnace will be charged and the blooms 

| drawn by means of a Patterson patent charging machine. 
' This, and a 10-ton overhead crane, 105ft. span, have 
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been supplied by Joseph Booth and Brothers, Limited, 
of Rodley, Leeds. For driving the 28in. cogging mill, 
the motive plant will be supplied by the British Thomson- 
Houston Company, of Rugby, which is now making a 
commencement with the work at the site, and this second 
new mill at the Cleveland Wire Works is expected to be 
in operation in the course of a few months. For this 
mill the ingots will be heated in a vertical heating 
furnace — Frederick Siemens’ patent—and for dealing 
with the ingots to be heated there Henry Berry and 
Co., Limited, of Leeds, have supplied an electric jib 
crane. The mills, including roller gear, are being 
supplied by Taylor and Farley, of West Bromwich; 
the electric motors by the British Thomson-Houston 
Company, of Rugby; and the electrical energy by 
the Cleveland and Durham Electric Power, Limited, 
= have established a sub-station in close proximity to 
the site. 








THE ROYAL COMMISSION ON SEWAGE 
DISPOSAL. 
I. 

Tuer Fifth Report of the Royal Commission on Sewage 
Disposal has recently been issued as a Blue-book. It 
deals with * Methods of Treating and Disposing of 
Sewage,” and extends to 236 pages, with an index and 
eight appendices, only two of which, the second and the 
eighth, have, at the time of writing, been issued. The 
Report proper is divided into eight sub-divisions as 
follows :—I. Preliminary Treatment of Sewage, pages 
1 to 46; II. Puritication of Sewage by Artificial Filters, 
pages 47 to 136; III. Purification of Sewage by Treat- 
ment on Land, pages 137 to 158; IV. Sludge, pages 159 
to 191; V. General, pages 192 to 216; VI. Standards 
and Tests, 217 to 224; VII. Pollution of Estuaries and 
Tidal Waters, page 225; and VIII. Summary of Con- 
clusions and Recommendations, 226 to 236. In the 
Report the Commissioners deal chiefly with the “ relative 
merits of the various methods which are available for the 
purification of the sewage of towns.” They state in their 
introduction that the general conclusions arrived at by 
former Commissions on the same subject have been that 
sewage could only be properly purified by land treatment, 
and that as a consequence it has been usual to require 
local authorities to adopt land treatment. They add, 
however, that during recent years certain methods differ- 
ing from those which were considered by the earlier 
Commissions have been evolved, and in view of the 
difficulty—or even impossibility—which many local 
authorities experience in obtaining adequate acres of 
suitable land at reasonable cost, it was considered 
desirable that these newer methods should be carefully 
investigated. It was this, indeed, which led to the 
appointment of the present Commission, and one of the 
first steps they took was to seek examples of the newer 
methods. 

The Commission have held 144 meetings and have 
examined nearly 200 witnesses. These include many lead- 
ing sanitary engineers, chemists, analysts, as well as 
borough surveyors and engineers, manufacturers, riparian 
owners, River and Fisheries Commissioners, shell-fish 
merchants, medical officers of health, &c. They have 
obtained by means of circular letters a large amount of 
assistance from many scientific men who have special 
experience regarding the subject of sewage disposal. A 
number of local authorities have carried out experimental 
investigations in association with them, and have fur- 
nished monthly records of the results of their experi- 
ments. These were Birmingham, Burnley, Heywood, 
Huddersfield, Leeds, Manchester, Oldham, Rotherham, 
Salford, and Sheffield. The Commissioners have also put 
under the systematic observation of their own officers a 
number of sewage farms and works of different types, 
and have carried out special investigations at Accrington, 
Dorking, Exeter, Guildford, Hendon, and Ilford, and, in 
addition, the Commissioners themselves have visited a 
large number of sewage works. 

Our readers interested in the subject may remember 
that the first part of the reference before the Commis- 
sioners was :—‘ What method or methods of treating and 
disposing of sewage, including any liquids from any 
factory or manufacturing process, may properly be 
adopted, consistently with due regard for the require- 
ments of the existing law, for the protection of public 
health, and for the economical and efficient discharge of 
the duties of local authorities; and if more than one 
method may be so adopted, by what rules, in relation to 
the nature or volume of sewage or the population to be 
served, or other varying circumstances or requirements, 
the particular method of treatment and disposal to be 
adopted may be determined.” In reply to this, the Commis- 
sioners, in a preliminary statement, say broadly that they 
are satisfied that it is practicable to attain any required 
degree of purification, whether by land treatment or by 
artificial filters, and that there is no essential difference 
between the two processes, for in each case the purifica- 
tion, so far as it is not mechanical, is chiefly effected by 
means of micro-organisms; and they continue :—‘ The 
two main questions, therefore, to be considered in the 
case of a town proposing to adopt a system of sewage 
purification are, first, what degree of purification is 
required in the circumstances of that town and of the 
river or stream into which its liquid refuse is to be dis- 
charged; and secondly, how the degree of purification 
required can, in the particular case, be most economically 
obtained.” It is pointed out that the choice of a scheme 
must depend upon a number of considerations, but the 
Commissioners state that they know “ of no case where 
the admixture of trade refuse with the sewage makes it 
impracticable to purify the sewage either upon land or by 
means of artificial processes, although in certain extreme 
cases special processes of preliminary treatment may be 
necessary.” ‘The report then proceeds to deal with the 
various headings which we have indicated above, and 





we propose to deal with them in the order in which they 
appear. 


PART I.—PRELIMINARY TREATMENT OF SEWAGE. 


There is considerable evidence, it is pointed out, to 
show that the oxidation of the organic matter during its 
passage through filters or land is chiefly a biological 
process, but as to the exact nature of the action which 
takes place very little is known. A mature filter cannot 
appreciably oxidise sewage sterilised with corrosive 
sublimate, but it can oxidise sewage which has been 
sterilised by heat. Further than this, a sterile filter 
cannot appreciably oxidise sterile sewage. It appears to 
be the case, moreover, that such non-sporing bacteria as 
B. coli, B. proteus, &e., are not essential to purification, 
and that the work may be performed by other micro- 
organisms. Although a filter may contain initially an 
enormous number of BP. coli, if the liquid passing on to 
the filter contains none of these micro-organisms, this 
microbe rapidly disappears from the effluent, although the 
filter may still be able to support the life of many other 
bacteria. The Commissioners therefore infer that when 
sewage filters are working properly they are not likely to 
provide suitable breeding grounds for pathogenic bacteria, 
although they allow a certain number of such bacteria to 
pass through them. This conclusion certainly falls in 
with the known fact that pathogenic organisms do not 
live long in water in conjunction with ordinary water 
bacteria. 

The question of the strength of sewage as affecting 
purification is next dealt with, and the conclusion arrived 
at is that, taken broadly, within the ordinary limits of 
concentration and volumes treated, it is the amount and 
nature of the organic impurity present which mainly 
determine in practice the ease or difficulty of purification, 
oer, in other words, mere dilution does not affect the size 
of the filtering plant which is necessary. This statement 
does not, of course, hold good if the dilution is so great as 
to cause water-logging of the filters, when their purifying 
power would be seriously diminished. 

The Report then passes on to the consideration of pre- 
liminary processes for the removal of suspended matters. 
The necessity for allowing the mineral detritus to settle 
before treatment proper is commenced is emphasised. 
There is nothing which is not common knowledge in this 
portion of the Report. 

Regarding septic tanks, which are next dealt with, some 
very clear statements are made. It had been at one 
time claimed for the septic tank, it is explained, that it 
solved the sludge difficulty, inasmuch as practically all 
the solid matter was digested in the tank. It is now 
clearly established, continue the Commissioners, that all 
the organic solids are not digested in such tanks. 
Instances of the amounts of digestion obtained in different 
cases are adduced in support of this statement, the figure 
at Exeter being 25 per cent., and at Ilford 30 per cent., 
the sewage at both places being of a domestic character. 
Then, again, it was claimed that septic tanks destroyed 
any pathogenic organisms which there might be in the 
sewage. As regards this the Commissioners find that as 
a result of a very large number of observations the 
effluent from septic tanks is bacteriologically almost as 
impure as the sewage entering them. A third claim was 
that sewage that had passed through a septic tank was 
more easily oxidised than sewage from which the solids 
had been allowed to settle, either with or without the aid 
of chemicals in tanks which were frequently cleaned out. 
Experiments lasting over a year, and carried out by the 
Commissioners’ own resident chemist, have showed that 
with the sewage of Dorking, which is of the ordinary 
domestic type, the septic tank liquor is not more easily 
oxidised in its passage through filters than are liquids 
produced by other methods. 

Septic tanks are discussed generally at some length, and 
the statement is made thatif some of the sludge be left 
in a septic tank when cleaning operations are carried on, 
or if some septic liquor from another tank be let into a 
cleaned and empty tank, fermentation is hastened when 
the tank is restarted. The most advantageous rate of 
flow is also discussed, the statement being made that in 
some cases owing to long sewers, or to the use of sewers 
for storage, the sewage is “already in what is called a 
“ septic’ condition when it reaches the sewage works. 
As regards the first statement, this, of course, has been 
known for some time, and we believe it was Mr. Scott- 
Moncrieff who first pointed out that the breaking up of 
feces was much more rapid in effluent from a roughing 
tank than in pure water or in sewage. As tothe “septic” 
condition referred to, we are of opinion that not enough 
attention has been paid to the question of how far 
anaérohic treatment should be carried. We believe that 
for each particular sample of sewage there is for each 
varying condition—perhaps of weather and temperature— 
one length of time for which the treatment should last. 
It is quite conceivable that in some cases the sewage, as 
it arrives at the disposal works, will require no further 
anaérobic treatment, but may be passed at once to the 
aérobic beds, whether contact or percolating. In any 
event, the rate of flow at one place may not be the correct 
rate for another place, though the two sewages may be 
practically identical. 

Regarding chemical precipitation, the remark is made 
that on the part of certain authorities there is a tendency 
to regard the chemical precipitation of sewage as an 
obsolete form of preliminary treatment. Their experi- 
ence, say the Commissioners, in no way justifies this 
view. In cases of some sewages which contain trade 
wastes, it is almost essential to subject the sewage to 
some form of chemical treatment before attempting to 
oxidise the organic matter contained in it, and “in the 
case of domestic sewages chemical precipitation materially 
aids the deposition of the suspended solids and facilitates 
subsequent filtration.” A list is given of the chemicals with 
which experiments have been carried out by the Com- 
missioners, together with a table of the results obtained. 
It is remarked that, regarding all tank processes, the 





greater the amount of suspended matter in the original 
sewage the easier it is to obtain a good percentage reduc. 
tion of this suspended matter. 

Attention is next drawn to the relative cost of various 
preliminary processes. The processes chosen for com. 
parison are those comprising (1) septic tanks; (2) 
continuous flow settlement without chemicals; (3) 
quiescent settlement without chemicals; (4) continuous 
flow settlement with chemicals; and (5) quiescent settle 
ment with chemicals. It is pointed out that for the pre 
cipitation of domestic sewage of average strength 
alumino-ferric is by far the most common precipitant 
used. With a flow of 1,000,000 gallons a day dry- 
weather flow the cost of this agent works out at £523 13s. 
per year, or £1 8s. 8d. per million gallons of sewage 
—dry-weather flow—treated. Particulars are given 
regarding the initial cost of constructing the necessary 
tanks for the five different methods of treatment, and 
from these it appears that the cost of tanks to treat 
preliminarily 1,000,000 gallons of sewage are as follows :— 


Constructiona! 

cost of tanks. 
3797 
6112 
59ST 
5987 
6891 


Preliminary process. 
Continuous flow with chemicals .. 
a », Without chemicals 
Quiescent settlement with ,, ais 
ve me without chemicals .., 
Septic tanks (open) K ee light) Sas seme 
The amount of sludge left in tanks is then taken into 
consideration, and the amount left in the tanks with the 
five foregoing preliminary processes is given asin the 
following table :— 


Sludge left in 

Preliminary process. tanks (in parts 

per 100,000, 
87.5 


gee 
Owe “4 
280 :™ 
25.0 1m 
14.5 


Quiescent settlement with chemicals 2 
Continuous flow settlement with chemicals 
Quiescent fiow settlement without chemicals 
Continuous flow ,, ” ” 
Septic tanks os , oe 
The cost of labour, &c., in disposing of the sludge 
produced during these processes by digging it into trenches 
is given as 8s. 4d. for each of the first three, and as 5s. 4d. 
and 4s. for the remaining two, these figures being per 
million gallons of sewage—dry-weather flow—treated in 
each case. Loan charges are also discussed, and in the 
following table, which we reproduce direct from the 
Report, are given the estimated relative costs of the five 
preliminary systems, the figures being for 1,000,000 
gallons—dry-weather flow in each case :— 


tu 


. 
| Labour 
Chemicals, and super- 

vision. 


Loan T 
| Total. 


Preliminary 
charges. | 


process, 


£4 a. 


£ s d. 


12a 4d. 
Quiescent settlement 

with chemicals cf 1 8 8 61/8 811 
Continuous flow settle- 

ment with chemicals) 1 8 8 


Quiescent settlement 
without chemicals ... 119 8 

Continuous flow settle- 
ment without chemi- 
cals ... 


11011 


Septic tanks 


2/114 6 


On the basis of these calculations settlement either by 
continuous flow or in open septic tanks is only half as 
costly as chemical precipitation. 

After preliminary treatment the s@éwage has, in most 
cases, to be filtered, and, accordingly, the strength of 
liquors produced, the amount of suspended matter, the 
rate of filtration per cubic yard, the cubic content of 
filtering material required for one million gallons of sewage 
are all taken into calculation, and the following costs of 
complete treatment in each case are arrived at:— 


|Total cost Total cost Total cost 
| of preli- jof filtra- of com- 
| minary |tion pro- plete 

jtreatment cess. treatment 


ealena 
111 


Preliminary process. 


g 8. a. 


Quiescent settlement without! 


chemicals ., 129 812 


Continuous flow settlement without 


chemicals... 11011 


Septic tanks (open) ... | 114 6 


Continuous flow settlement with 
ee ee eres ce ee 3 


Quiescent settlement with chemicals) 3 811/111 5,5 0 


The above figures are the costs per 1,000,000 gallons 
dry-weather flow. It is explained that these figures have 
been arrived at by making a number of assumptions, but 
that they are based on a large mass of evidence and 
experience. They show that there is little difference as 
regards cost between the processes of quiescent and 
continuous-flow settlement and septic-tank settlement, 
when these are adopted in conjunction with percolation 
through filters of coarse material. On the other hand, 
the two processes of chemical precipitation are from 20 to 
25 per cent. more costly than the cheapest of the simple- 
settlement processes. It is, however, pointed out that 
sewage which has undergone chemical precipitation 
contains less suspended and colloidal matter than sewage 
which has passed through a septic tank, or than sewage 
which has been settled without chemicals, and, therefore, 
it can be treated on a filter of finer material. In this 
case a smaller number of cubic yards of material than 
have been allowed for in the above comparison would 
suffice for its purification. 
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RAILWAY MATTERS. 


Tur experiment to eliminate noise on the elevated 
railway lines in Chicago by the use of a gravel roadbed on the 
structure has recently been abandoned, the gravel not only failing 
to reduce the noise, but also holding water, with injurious results 
to the structure. 


Russian railways took over 5,000,000 tons of Donetz 
coal in 1907, compared with about 4,000,000 tons in 1906. Of the 
jirst-named quantity about 75,000 tons were shipped from Mariupo, 
to Baltic ports for the northern railways. This is intended to replace 
foreign coal, but as the cost of the former, by the time it reaches 
its destination, is about £1 8s, per ton, it cannot be a very profitable 
»peration, 

Durtnc 1907 one firm in Philadelphia produced 2663 
ocomotives ; this is the largest output in the history of the firm. 
hey employed an average number per week of 18,655 men, The 
total output includes 2371 steam locomotives and 292 electric loco- 
motives. Of the steam locomotives forty were of the Mallet type, 
which comprises two sets of driving wheels, cylinders and valve 
year under one large boiler, 


Tue Twin City Rapid Transit Company, Minneapolis, 
is building at its Snelling-avenue shops twelve cars of new design 
fashioned after the pay-as-you-enter type of car. The cars of the 
company are provided with two gates, but the new cars, instead 
of having two gates, will have three. Two of these gates, it is 
.aid, will be used for entrance, while the other will be used for 
exit. A railing will separate the incoming from the outgoing 
passengers. 

Tue British Consul at Quezaltenango, Guatemala, 
reports that the railways in that district have been working well. 
\ new branch line was opened in November from San Antonio 
Suchnitspequez to Palo Gordo, a station near Mazatenango, and 
another branch is projected from San Francisco Zapotitlan, a 
village near Mazatenango, to connect with the main line. Both 
these branches connect important agricultural districts with the 
principal railways of this district. 


Tur Buffalo, Lockport, and Rochester Railway, 
Rochester, New York, began operating cars upon schedule on 
September 3rd, running for two days without carrying passengers, 
he company opened the line to the public on Saturday morning, 
September 5th, operating thirty-nine trains between Rochester 
and Albion, New York, a distance of thirty miles, on an hourly 
schedule of 20 miles per hour, including stops. All trains were 
run according to schedule, with the exception of one anulled train, 
and nine trains running from seven to thirty-two minutes late. 
The company estimates that it carried 3000 passengers. 


In his report to the Victorian Railway Commissioners 
on the electrification of the suburban railways of Melbourne, Mr. 
Merz, according to Klectrical Engineering, recommends a prelimi- 
nary electrical equipment of some 29 route miles of track, which 
is considerably more than was originally proposed. An increase 
of 71 per cent. in the train-mileage, with an increase of only 23 per 
cent. in the tofi-mileage, is expected. The system recom- 
mended is an 800-volt protected third-rail continuous-current 
system, with converter sub-stations supplied with three-phase 
alternating current from a steam turbine power station at Yarra- 
ville with a capacity of 35,000 electrical horse-power. 


In his report to the Board of Trade upon the tramway 
accident at Bournemouth on May Ist, when a car, leaving the 
rails, plunged down a bank, with the result that seven persons 
were killed and twenty-six injured, Major Pringle says the initial 
cause of the car getting out of control on this occasion was the in- 
correct position of the reversing barrel of No. 1 controller at the 
rear end, which rendered useless all the electrical braking equip- 
ment whilst the car was being driven from No. 2 controller. 
Major Pringle adds that the organisation of the tramway depart- 
ment is open to criticism. So far there has been no regular 
manager at Bournemouth. No one officer is responsible to the 
Corporation for the administration of the whole undertaking. He 
strongly advises the Corporation to make a change in the organisa- 
tion by selecting in open competition a properly qualified general 
manager, and giving him control over the whole department. 
The Bournemouth Town Council, who were furnished with an 
advanced copy of the report, have protested to the Board of Trade 
against certain of the inspector's remarks and conclusions, They 
have, however, consented to carry out the chief recommendations. 


Tue report to the Board of Trade on the result of the 
inquiry into the fire that occurred about 40 yards south of Moor- 
gate-street Station, on the City and South London Railway, on 
July 16th, was issued on Thursday, September 17th. It is not 
possible to say with certainty what was the actual origin of the 
fire. It would appear that leakage of electric current has been 
known to occur between the power rail and the running rails due 
to an accumulation of iron dust and carbon dust on the sleepers 
and insulators, the leakage being sutficient to set this dust and the 
upper surface of the sleepers on fire. It is possible that the fire 
was caused in some such manner ; or it might have happened that 
this dust was ignited by sparks from the shoes of a locomotive. 
Having regard to the considerable time which elapsed between the 
discovery of the fire and any signs of electric arc on the spot, or 
opening of circuit breakers at the works, it seems probable that 
the fire did not originate from any defect in the insulation or in 
the continuity of the electrical cables, but began with a smoulder- 
ing which may have developed into flames by the draught of 
passing trains. Had the large space in the invert below the cross- 
over, some “20ft. by 64ft. long and 8ft. deep at the middle, been 
filled in and made flush with the sleepers, it seems likely that the 
fire, confined to the surface, could have been extinguished by 
sand, ‘The original accounts of the event were much exaggerated, 
and at no time were any passengers in danger. Seven recommen- 
dations are given. 


AccorDING to the Electrical Engineer the London and 
North-Western Railway has been conducting some experiments 
with regard to the electric lighting of trains. In the case of five 
trains (amounting to twenty coaches with 480 cells) which run 
between Euston and Wolverhampton on day and night services, 
and on which the coaches are always lighted owing to several 
tunnels, not one cell had to be removed from the batteries during 
the twelve months that the cells were in use. Stone’s system was 
in use. Lead-armoured cable is generally used for all the under- 
neath and roof work. The mains on the roof are usually outside 
all covering, and tappings made to the compartments through 
junction boxes, which are filled in with bitumen. The lamps are 
tixed singly in the roof in different positions, or else in brackets at 
the back of the seats, so as to get maximum light to the part 
where the traveller sits. Carbon-filament lamps have been used 
of 8 candle-power, 10 candle-power, and 12 pce ay > These 
are of special strength, and little trouble is caused by broken fila- 
ments. Recently Osram lamps have been introduced for the pur- 
pose with marked success. For dining, sleeping, and other special 
saloons, distributing switchboards are used, giving control over the 
various compartments. On ‘‘corridor” coaches switches are fixed 
in the end of the coach, which can be operated inside the corridor 
by a train attendant. when travelling, or from outside by the 
station staff. A ‘‘ non-corridor ” vehicle is fitted with a switch at 
the end of the coach, which is operated with a bar from either side 
of the vehicle, similar to the method of turning ‘‘on” and “off” 
gascocks. When the storage cells of railway coach electric light- 
ing plant fail, their chief defects are found to be: short-circuiting 
of plates, due to pieces of paste falling away ; abnormally sulphated, 
caused by over-discharging and buckled plates from overcharging ; 
and leakage to the lead lining of the cases, 





NOTES AND MEMORANDA. 


THE only iron foundry in Colombia, South America, is 
at Bogota. It is known as La Paradera, and is operated on a 
small scale, native ores being smelted, the iron being subsequently 
re-melted for casting pu s. There are several commercial iron 
deposits in the interior of the country, and one ore body situated 
near the coast of the Caribbean Sea is now being drilled by 
American engineers, 


Tue remarkable progress of motoring in the British 
Isles during the past few years is seen in the enormous increase in 
the consumption of petrol. Great Britain is now the largest con- 
sumer of petrol in Europe. The consumption of petrol in the 
British Isles has risen from 30,000 tons in 1904 to 100,000 tons in 
1907, and it is expected that the consumption for the present year 
will exceed 120,000 tons. France, on the other hand, has not 
increased its consumption of petro] to any extent during the same 
period. 

A 4000 HoRSE-POWER steam engine of the double hori- 
zontal type at the central electric generating station at Brussels, 
Belgium, has shown a consumption of 9-6 Ib. of steam per indicated 
horse-power-hour with loadings from half to full load. The engine 
has valves of the piston type, vertically arranged and operated 
from a lay shaft, and has 344in. and 60in. by 60in. cylinders. The 
ratio of areas of high-pressure to low-pressure cylinders is 1 to 
2-97; the speed, 83 revolutions per minute; and the piston speed, 
828ft. per minute. 


TuHE first indications of serious operations in connection 
with the construction of the great naval dockyard at Rosyth, in 
the Firth of Forth, are apparent in the placing of the contract 
with a Glasgow contractor for the laying of the new water main 
and other work in connection with the water supply. The 
difficulties which retarded the completion of the new Glenquey 
reservoir have now been practically overcome, and the tanks at 
Inverkeithing and the water mains are to be ready to provide an 
adequate water supply in the spring of next year. 


In order to obtain an inexpensive thermo-electric 
couple for measuring temperatures of molten metals Mr. W. H. 
Bristol employs for the two elements different forms, kinds or grades 
of carbon or graphite. These elements are capable of withstanding 
extreme temperatures and they do not appreciably alloy with 
most molten metals. In a recent patent it is stated that a 
particularly satisfactory couple can be made by using as one 
element pure carbon or graphite and by combining from 15 to 20 per 
cent. Bavarian clay with carbon or graphite to form the other 
element. 


A crock of colossal dimensions has, according to an 
American contemporary, been erected in Jersey City. It has a dial 
40ft. in diameter. The hour hand is 15ft. long by 3ft. 10in. wide 
at its maximum width, and the minute hand is 20ft. long and 
weighs 640 |b. with its counter balance. It is electrically illumi- 
nated at night, using twelve hundred 4 candle-power incandescent 
lamps. Of these there are one on each of the minute marks on 
the dial, about twenty-four on each of the hour marks, while the 
minute hand is outlined with forty lamps and the hour hand with 
thirty-four. 


A PAPER read by Mr. C. H. Procter before the Ameri- 
can Brass Founders’ Association contains a description of electro- 
chemical methods of cleaning articles previous to electro-deposition 
of metals. The cleaning bath should be of wrought iron and 
heated by iron steam coils, and the author recommends for an 
electro-cleaning solution for ordinary purposes 3 oz. to 4 oz. of 
caustic potash to each gallon of water, and to every 100 gallons of 
solution 8 oz. of cyanide of potassium. When the articles contain 
much oi] or grease on the surface, the density of the solution can 
be increased. 


AccorpD1NnG to the Tertile World Record 268 new mills 
were bui t in the United States in 1907, as compared with 303 in 
1906. The number of new silk mills has increased, but that of 
cotton, woollen and knitting mills has not increased to the same 
extent as in the previous year. Lack of ski led labour is given 
as the reason for this slackening in the construction of new mills. 
In many instances the labour necessary to operate the new 
machinery was drawn from other plants, and throughout the year 
many mills were only able to employ their hands full time by 
keeping part of their machinery idle. 


In a recent number of the Elektrotechnische Zeitschrift 
Dr. Emil Hohler makes a very thorough comparison of the two 
new German soldering compounds ‘‘Fludor” and ‘Tinol.” A 
few of his results are as follows:—Tinol consists of 7.9 per 
cent. glycerine, 3.1 per cent. ammonium chloride (sal ammoniac), 
and 88.9 per cent. metallic powder. The metallic powder contains 
equal parts of tin and bak having, therefore, the composition of 
a soft solder. Fludor is a pasty substance. It is used as a flux, 
and it contains no metal. An analysis gave 34 per cent. of zinc 
chloride, and 10.5 per cent. of organic acids. The zinc chloride 
is apparently made up to a paste with a substance of the con- 
sistency of vaseline, which melts in hot water. The organic 
acid seems to be commercial stearic acid. Dr. Hohler considers 
in great detail the relative merits of these two substances, and as 
a result concludes that tinol is preferable in that it is much less 
liable to cause corrosion of the metal around the soldered joint. 


Some interesting experiments relating to wind pressure 
were recently carried out at the National Physical Laboratory. 
The constant £ in the “equivalent” pressure-velocity notation 
p = kV? was determined by means of large vertical surfaces 
mounted on the top of an observation tower 50ft. high. The 
velocity of the wind was determined by means of a Dines tube 
distant 10ft. from the edge of the plate. The results of experi- 
ments on three plates, of areas of 25, 50, and 100 square feet, gave 
identical values of 4, which in units of pounds per square foot and 
miles per hour was found to be 0-0032. In plates smaller than 
l square foot Eiffel found the value to be 0-00285. To test the 
possibility of predicting the resistance of a complex structure in 
the wind from observations on a small-scale model, a model lattice 
girder was constructed of wood, with a span of 30ft., and a reduced 
model of this in brass, forty-two times shorter. The resistance 
per area was 18 per cent. greater in the larger than in the smaller 
girder, just as might have been expected. Resistances of complex 
structures can be safely predicted 1rom small models. When wind 
blows against a roof the greatest pressure is the outward pressure 
on the leeward side when the roof is open to the windward. 


Wuet#ER a tungsten filament has broken in service— 
that is, when hot—or been parted by a jar or vibration when the 
current was not turned on, can be determined from an examina- 
tion of the fracture. If the break occurred while the filament 
was cold, the ends of the thread will show an almost square 
break, but if the lamp had been burning at the time, the ends 
will be discovered to be drawn down to a taper, at the end of 
which a bead is formed. The cold break, on the contrary, shows 
a uniform section to the end. In examining the lamp filament a 
rather strong reading or magnifying glass should be used, and the 
lamp held over a dark surface in good light. With these precau- 
tions the filament end can easily be observed. Negligent lamp 
fitters sent-out to fix tungsten lamps sometimes allow the filaments 
to become broken during transportation, and then, to exonerate 
their carelessness, report that the lamp burned out immediately 
after the current was turned on. The new high-efficiency lamps 
are delicate pieces of apparatus, and lampmen must be trained to 
give them due care in handling while cold, but it is unjust to the 
manufacturers and the progress of the art to ascribe breakage 








— due to carelessness of the consumer as being the normal 
death of the lamp during operation. 








MISCELLANEA. 
We hear that Dr. Docherty and Mr. Alsebrook, of 


Burton, who claim to have discovered a method of making on 
sound commercial lines from plants grown in the district a 
material equal to the best Para rubber, recently received the 
results of the tests by a firm in the North of England. Their 
samples, which had been vulcanised—the only process for which 
Dr. Docherty and his partner had not the necessary apparatus— 
‘were returned as perfect samples of rubber. The product, it is 
said, stood well the stringent test of vulcanisation, the samples 
returned being of fine texture, resilient, flexible, and capable of 
hard wear. At first the experts suggested that the invented 
material in its raw condition was undesirably dark, but this the 
inventors have rectified by extracting the darkening element and 
leaving it the required light-grey colour. 


Ir is reported from St. John, New Brunswick, that a 
new company has acquired the antimony deposits at Lake George, 
York County, New Brunswick. and has begun active operations. 
The property extends over two square miles, and contains two 
well-defined veins of antimony. Two main shafts have been sunk 
to a depth of 220ft. and 260ft. respectively ; eight other shaftshave 
been sunk to a depth of 25ft. to 100ft. each, thus proving the veins 
for more than a mile in one prevailing direction. The veins vary 
from 6in. to 4ft. in thickness, 20in. being a safe average. Various 
assays have been made, returning from 50 to 78 per cent. anti- 
mony. The property is about 24 miles from Fredericton, the 
capital of New Brunswick, and access to both that city and St. 
John, the chief shipping port of the province, is obtained either by 
rail or by water navigation on the St. John River during the 
summer. 


AccorDING to a consular report the canal from Mar- 
seilles to the Rhone will start at the Madrague basin and follow 
the coast until it reaches Estaque, traversing the mountain by a 
tunnel of 7 kiloms., joining the Etang de Berre, then that of 
Caronte, where it follows the present route of the Port-de-Bouc 
Canal to Arles, the latter being enlarged and its locks carried to 
the necessary dimensions. The necessary funds for these altera- 
tions have already been voted. The expenses incurred will be 
borne by the State and the Chamber of Commerce of Marseilles, 
aided by the General Council of the department of the Bouches- 
du-Rhéne. The work has already been started, but it is difficult 
to say when it will be finished ; it will take at least ten years. By 
this canal Marseilles will be put into communication with the 
other navigable canals, the transport of heavy goods will be 
facilitated and the competition will, it is anticipated, lower the 
freights of the Paris-Lyons-Mediterranean Railway, which now 
has a monopoly. 

THE report under the Boiler Explosions Acts, 1882 and 
1890, of the formal investigation into the recent explosion of a 
steam stop valve at the works of the Stanton Iron Company, 
Limited, has just been published. The explosion occurred on 
February 28th in the new foundry department of the Stanton 
Ironworks, and two men were killed and five others injured. The 
valve was of the sluice type, 3in. diameter, and was made of cast 
iron. It was llin. long, from the jointing face of the cover to the 
bottom, and was 6in. wide in the body. The depth over the 
flanges was 10in. The metal in the body was from jin. to in. 
in thickness. The working pressure of the steam was 1601b. per 
square inch. The chest was fractured, thus leaving an opening 
for the escape of steam. The explosion was due to water-hammer 
action, brcught about by opening the valve when the pipes to 
which it was attached contained water subject to the steam 

ressure of the boiler. The Commissioners do not hold anyone to 
lame for the accident. 


A HYDRAULIC dredge to clean out a water supply 
reservoir has recently been put in service at the Delecarlia reser- 


-voir, near Washington, D.C. This reservoir, about forty acres in 


area, is fed through a concrete and brick conduit from the, 
Potomac River, some twelve miles distant, and is midway on the 
system leading to’ the city. During the past a great amount of 
silt and mud has washed into the Bow, reducing the storage 
capacity materially. After consideration of various methods for 
cleaning, the United States army engineers, who are in charge of 
the system, decided upon the hydraulic dredge. This machine, 
on account of the inaccessibility of the reservoir, was made at 
Chester, Pa., but was shipped in pieces to the site, there to be 
assembled, launched, and ia cel It is on a wooden hull, 66ft. 
by 24ft. by 6ft. in size, and is fitted with a 10in. and 20in. by 
10in. compound engine, direct connected to a 10in. cast iron 
special sand and dredging pump having a 10in. suction and 12in. 
discharge pipe. This outfit is capable of delivering 2300 gallons of 
water per minute against a 60ft. head. 


ApvVANTAGE is to be taken of the return of the cruiser 
Highflyer from the East Indies station to bring her equipment up 
to date. Owing to the untiring efforts of the vessel’s staff she has 
returned in a sound and serviceable condition, but there have 
been improvements of importance introduced during the time she 
has been away from England which it is most desirable she should 
have added to her fittings, both gunnery and torpedo. It is, 
therefore, intended to provide the armament with fittings for firing 
the guns direct from the dynamos through motor generators 
instead of by electric batteries, and also to provide a complete out- 
fit of fire control for use with the searchlights and auxiliary arma- 
ment. At present the searchlight equipment consists of three 
24in. projectors. A fourth one is to be provided, and the power 
of the dynamos increased, to cope with the additional output. 
The estimates will, it is expected, exceed £15,000, which will 
allow of these and other improvements and permit of a thorough 
overhau! of the machinery and boilers. When the vessel is docked 
the entire main armament will have the sighting appliances tested 
and the submerged tubes, shafting, and propellers thoroughly 
overhauled. The question of ventilation is, we understand, also 
receiving special attention, and it is expected the steel cowls on 
the upper deck will be replaced by canvas wind sails, as in the Isis 
class of cruiser. 


Apart from the set-back in the machinery department 
caused by the strike in the engineering trade, the outfit of the 
battleship Temeraire, at Devonport, is said to be in a very 
advanced state. The equipment of the torpedo submerged tubes 
is complete and .satisfactory, and the fixing of the ventilating 
motors well advanced. Excellent progress has been made during 
the past month in fixing the fittings connected with the incan- 
descent electric lighting. These are of the newest pattern, and 
designed for use with the “ring system” of wiring which is being 
applied to the Temeraire, she being the first battleship at this 
port to be so fitted. This system reduces the main wiring to a 
simple main and return cable, circling around the ship behind the 
armour, from which the necessary sub-mains feeding the lamps, 
motors, &c., can be ‘‘ tapped.” Between decks the store-rooms 
and living spaces are in an advanced state, but it is not intended 
to complete them, pending the fixing of a date for the trials. On 
the upper deck the quarters for the officers are receiving the very 
small amount of wood fittings which enter into their equipment ; 
but here, again, the final touches will be reserved for a date sub- 
sequent to the trials. Aloft, the mast equipment is complete, the 
topgallantmast and wireless yards having been sent up, and insu- 
lated rigging placed. Towering as they do to 180ft., the masts 
give the vessel an imposing appearance. The main derrick, weigh- 
ing upwards of three tons, has been hoisted on board, and is being 
equipped with blocks and purchases. The absence of ventilating 
cowls, which in the older battleships cumbered the superstructure, 
is a marked feature of the Temeraire’s outfit. This departure is 
rendered possible by the introduction of electrically-driven motor 
fans, of which the Temeraire possesses one of the most complete 
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The Ordeal by Battle. 


THE engineers’ strike is over at last. It began 
on February 18th, and its termination may be dated 
September 18th, when the votes which decided the 
issue were cast. Thus comes to an end a struggle 
which has lasted for seven calendar months, and 
has left the contending parties in the same position 
as when it began. The men have gained nothing, 
and the employers have departed not an inch from 
the position they took up many months ago. The 
members of the three unions will return to work at 
a reduction of one shilling a week on time rates, and 
5 per cent. on piecework, precisely as they would 
have done had they accepted the change as the 
other unions did at the time it was announced. 
The only article in their favour is an agreement on 
the part of the Federated Employers to meet their 
representatives some months hence to discuss the 
position, and they could have had as good, if not 
better terms after the intervention of the Board of 
Trade in the spring. The ordeal by battle has 
justified the employers, and has condemned the 
men, both for the rejection of the masters’ terms, 
and for their contemptuous repudiation of their 
own officers. 

But although the strike is at an end, not for 
many a long day will the bill be met and the 
wounds healed. What it has cost the unions is a 
small matter. The money was their own; it came 
out of their munition chests, and the loss is theirs. 
The direct losses of the employers are possibly 
serious, although, in the present state of trade, 
orders cou!d only be regarded as problematical, and 
even though absolute peace had reigned, might never 
have been secured. The great loss is to the 
prestige of the country as a whole, and particularly 
of that North-Eastern corner of it where the fight 
has raged. The Tyne and the Wear, as centres of 
shipbuilding and marine engineering of the first 
rank, depend for their welfare very largely upon the 
foreigner, for British orders alone would not be 


sufficient to keep them fully employed. To 
stand well in the eyes of other nations is 
necessary to their existence. Our shipbuilding 


and marine engineering firms have, it is true, a fine 
precedence still over all other nations, but who can 
doubt that a cessation cf work in certain branches 
for seven months must strike a blow at our reputa- 
tion, of which rivals will be only too happy to 
avail themselves? It will enforce the standing 
disgrace of the safeguarding clause which employers 
find it necessary to put upon their contracts and 
even upon the heading of their notepaper :—‘‘ The 
builders accept no liabilities for delays caused by 
strikes.”” It will be used for years to come to 
illustrate the assertion that the dates of British 
deliveries cannot be depended upon, and it will 
double the difficulties which are now encountered 
in competing with foreign rivals helped in various 
ways by their own Governments. 

The immediate effects of a strikearebadenough and 
painful enough, but theyare nothingas compared with 
the effect upon the welfare of the country as a whole. 
That is a point of viewto which itis practically useless 
to direct the workman’s attention. He is perhaps 
not able, he is certainly unwilling, to see it or rise 
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will not convince experience may, and we are glad 
to see that Sir Christopher Furness, Withy, and 
Co. propose to bring the matter home to their 
workmen in a very practical manner. In a pub- 
lished letter Sir Christopher Furness has reminded 
the men at Middleton shipyard that that establish- 
ment was run last year at a loss of well over 
£17,000. That loss, he writes, was ‘almost 
wholly due to the continuously recurring 
labour troubles which appear to be inseparable 
from that department.” That a works can be 
kept open at a heavy annual loss is, of course, 
impossible, and he and his co-directors have decided 
that unless they can obtain some guarantee that these 
sectional disputes will be got rid of they will 
close the yard altogether. Sir Christopher then 
goes on to remind the men—and this is the import- 
ant point—that the Middleton shipyard does not 
stand and fall alone. With its success and failure 
the prospects of the other works of the company 
are bound up. “The closing of the yard would 
affect, not only the works at Middleton as regards 
the building of new ships, but involve also heavy 
and permanent injury to the engine works at 
Hartlepool where we build our engines, and to the 
West Hartlepool Steel Works from which we obtain 
our supplies of plates. We should also have to 
determine our position in regard to Irvine’s Ship- 
building and Dry Docks Company, Limited, of 
which we are the proprieters. Thus, it is not too 
much to say that the subject is of vital import- 
an:e to the entire population of the district.” 
Transferring the argument which Sir Christopher 
here puts from small things to great, we may say 
that such a prolonged struggle as that which has 
just come to an end is of vital importance to the 
entire country. Every branch of trade is affected 
by it more or less directly, and the men who are 
responsible for it not only strike the employers with 
whom they are in conflict, but they hit every branch 
of trade and industry from one end of the land to 
the other. It is usual and not uninteresting 
to estimate the effects of a strike in wages 
lost and union funds expended. It is esti- 
mated roughly that the present dispute has 
cost nearly a million. Such figures are often 
sufficiently startling, but could we follow the effect 
into all its ramifications we should see that the 
sums directly spent or lost in wages are as nothing 
to the losses suffered by people who have no direct 
interest in the dispute. Of every million spent in 
shipbuilding over seven hundred thousand pounds 
goes in directly traceable wages which spread to 
every corner of the land, and the loss of an order 
touches not only the shipyard itself, but, as Sir 
Christopher has shown, many other works. 

Such familiar considerations as these are renewed 
after every great strike, but they do not stop the 
recurrence of the trouble. The fighting spirit is 
strong in all men, and probably from time to time 
a tussle is inevitable. But some means must be 
found of preventing the occurrence of prolonged 
sulky struggles, hopeless sieges, which, whilst they 
lack the excitement of a sharp fight, are ten times 
as injurious in their effect, and have one invariable 
end—the defeat of the strikers. We do not believe 
arbitration can prevent strikes altogether, but it 
might, and it may, keep them within reasonable 
limits of time. But before arbitration or any form of 
conciliation can be effective the unions must recover 
again the submission and loyaltyto their own officers 
without which no body of men can control itself or 
be controlled. Their secretaries bear witness that 
unless they are prepared to carry out the agreement 
made by their own representatives, the principle of 
collective bargaining, which is the corner-stone of 
their fabric, will crumble away, and the unions 
will remain as nothing but fighting institutions, 
against whom every man’s hand will be turned. 
Insubordination caused the engineers’ strike, and it 
has caused the cotton strike, and until it is cut out 
root and branch it will be a menace to the unions 
and a danger to the community. 


The Royal Commission on Sewage Disposal. 


AFTER a very long interval—amounting to four 
years, for Report No. 4 was issued in 1904—the 
Royal Commission on Sewage Disposal have spoken 
again in Report No. 5, which is a document ex- 
tending to over 230 pages and accompanied by no 
less than eight appendices. While it may be said 
that this Report contains much useful and interest- 
ing information, put together, for the most part, 
with skill, we must own that it appears to contain 
nothing which is new or particularly illuminating. 
It is, we should say, the most dangerous as well as 
the most useful production of the Commission, and 
it suffers largely from the facts that rule-of-thumb 





to the sacrifice it demands. But where argument 





methods have been practised, and that the scientific 
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reasons for results have not been sufficiently con- 
sidered. Moreover, it argues too much from one 
instance to another. In another column we com- 
mence a more or less detailed summary of the 
contents of the Report, and in the present article 
it is our purpose only to touch generally on one 
or two of the points which have suggested them- 
selves to us in the study of the document. We 
are fully aware of the enormous difficulties 
which beset the path of a body which sets out 
to investigate such an intricate problem as that 
of sewage disposal, but we submit that, having 
regard to the number of years the Commission 
have been at work, the time has now gone by 
for such phrases as “ we are not in a position to 
form an opinion,” or“ we have no experience of 
this arrangement,” &c. Indubitably much valuable 
work has been done, and much arduous labour per- 
formed, but the impression left on the mind after a 
perusal of the Report is that we are not much further 
on than we were several years ago. This is all the 
more to be deplored as, we gather from a statement 
at the end of the Report, that apparently the only 
further matters with which it is proposed to deal at 
greater length are those of trade wastes, the effect 
of discharging effluents into streams, and the 
manurial value of sludge. The pronouncements of 
the Commissioners savour rather of descriptions of 
what has been done than of directions as to what to 
do. Nevertheless, as far as it goes, the Report is of 
value in this direction by reason of the intelligent 
way in which results achieved under certain sets of 
circumstances have been set forth. As to the 
deductions drawn from these results, there is, room 
for differences of opinion. 

A salient feature of the present Report is the 
prominence given to what may be termed the artificial 
disposal of sewage as contrasted with land treat- 
ment. At the time when the Commission were 
appointed final treatment on land was insisted upon 
by the Local Government Board in nearly every 
case where the sea or a river of large volume, shortly 
to discharge itself into the sea, was not available. 
In the Report under consideration it is the artificial 
processes which receive first attention, and it is not 
till more than half the volume is traversed that we 
find a chapter devoted to disposal of sewage on 
land, and some twenty-two pages only are found 
sufficient for the purpose. In this connection we 
may draw attention to a table which is given of the 
relative cost of disposal by three distinct methods 
—percolating filters, contact beds, and land treat- 
ment. There are sub-divisions under each of these 
heads, and the cost varies in each instance; but 
taking the average cost for each method, it is esti- 
mated that for a town of 30,000 inhabitants, 
producing 33 gallons of sewage per head per day, 
and with land at £100 per acre, the cost of disposal 
per head works out at (a) with percolating filters, 
ls. 43d.; (b) with contact beds, 2s.; and (c) with 
land, 1s. 34d. These figures are presumably for the 
production of equally good effluents, though this is 
not specifically so stated. For our own part we 
are inclined to think that the costs given will be 
found only correct in very special cases, while there 
are other instances in which, figures given are 
misleading ; as regards sterm water, for instance. 
In commenting upon the foregoing estimates the 
Commissioners remark that, as a general rule, an 
effluent from good land, properly worked, contains 
practically no suspended solids, but that this cannot 
be said of artificial filters, even assuming that 
settlement of the effluent in tanks be adopted. 
This, they add, might be a factor of considerable 
importance in the case of some streams. There is 
another significant statement to which we may 
perhaps refer. It is in connection with chemical 
precipitation. The Commissioners draw attention 
to the tendency on the part of certain authorities 
to regard the chemical precipitation of sewage as 
an obsolete form of preliminary treatment, and 
remark that their own experience in no way justifies 
this view. In this they are undoubtedly correct. 
Setting other considerations aside, there are some 
types of sewage, particularly those containing 
trades wastes, which must receive chemical treat- 
ment of one sort or another before purification can 
be successfully carried out. 

Almost in the beginning of the Report there is a 
paragraph which will give considerable satisfaction 
in many directions. After stating that they are 
satisfied that it is practicable to purify the sewage 
of towns to any degree required, either by land 
treatment or by artificial filters, and that: there is no 
essential difference between the two processes, for 
in each case the purification, so far as it is not 
mechanical, is chiefly effected by means of micro- 
organisms, the Commissioners set down the two 
main questions which they think that a town pro- 





posing to adopt a system of sewage purification 
should consider; these are (a) what degree of 
purification is required in the circumstances of that 
town and of the river or stream into which its 
liquid refuse is to be discharged; and (+) how 
the degree of purification can, in the _par- 
ticular case, be most economically obtained. 
The first of these two will bring relief to 
many. There have undoubtedly been in _ the 
past cases where, under the existing conditions, 
a degree of purity in excess of requirements has 
been insisted upon with the necessary accompani- 
ment of heavy expenditure. There is to our mind 
no reason whatever why as high a state of purifica- 
tion should be required when sewage is to be dis- 
charged into a stream the water of which cannot 
be drawn upon for domestic purposes nor can 
pollute shellfish beds, as would be necessary where 
the reverse was the case; and, were it only for this, 
the Report will have conferred a real boon. More- 
over, the views of the Commissioners certainly are 
that there is room for general all-round improve- 
ment in the direction of control and management, 
They reccmmend the constitution of a Central 
Administrative Authority generally to supervise and 
govern matters connected with sewage disposal, and 
they suggest that statutory provisions regarding 
pollution of rivers and public health should be of 
an elastic character, since the conditions of different 
cases vary to such an extent that the necessary 
control cannot be provided for by any direct enact- 
ment which could be enforced by the ordinary courts. 
We entirely agree with this latter view, and can 
only hope that the new machinery, when devised, 
will be less cumbersome than that which it is to 
supplant has been in the past. We have only been 
able to refer here to comparatively few points sug- 
gested by a perusal of the Report. Enough has 
been said, however, to indicate its general trend, 
and we may add that in addition to the failings to 
which we have drawn attention, this latest pro- 
duction of the Commissioners will, we think, be 
dangerous in other ways than those we have 
indicated, as, for instance, in giving to those unused 
to technicalities and to others a general idea of the 
cost of different processes of sewage disposal, and 
the general conditions under which it is probably 
better to use one or the other of them. This, we 
think, is likely to lead in the future to much trouble. 
Every town councillor will now consider hiraself an 
expert sanitary engineer, and the result will be that 
the number of inadequate works will nearly certainly 
be multiplied. 


The New Torpedo Boat Destroyers. 


THE designs for the new torpedo boat destroyers 
for the Royal Navy were submitted by the various 
firms which were asked to tender towards the end 
of last week. Except for their speed of 27 knots 
the vessels are very similar to the 33-knot ocean- 
going vessels now under construction. They 
average about 270ft. in length, with a beam of 
about 28ft., which is considerably more than that 
of the old boats. The displacement closely 
approaches 900 tons, and the horse-power is about 
12,000. The vessels carry the same torpedo tubes 
and two more 12-pounders—five in all—than the 
modified“ River” class. It is quite impossible to 
withhoid some criticism on the Admiralty policy in 
laying down fourteen of these vessels, and yet, in 
many ways, they seem a very satisfactory com- 
promise in type for the manifold duties in peace as 
well as in war that are now-a-days expected of 
torpedo craft. Strictly speaking, perhaps, the new 
27-knotters are more of the old torpedo gunboat 
type than of the destroyer type. They will be 
fitted with two masts and wireless telegraphy, carry 
two searchlights, and their equipment generally 
suggests that scouting or acting as despatch vessels 
will be their réle rather than acting as pure 
destroyers of torpedo craft. For the latter purpose 
they are not sufficiently fast or adequately armed in 
proportion to their size, though they are better off 
in the latter respect than the 33-knotters, which 
only carry three 12 pounders. 

The Admiralty stipulation that these vessels 
shall be limited to the use of coal fuel, and that at 
the rate of 1.11b. per square foot of heating surface 
per hour and no more, has resulted in the boilers of 
these craft being made of very large size. The 
average heating surface is at least 24,000 square 
feet, giving nearly 5000 square feet per boiler. 
Such a quantity is practicable enough when oil fuel 
is used, but when coal is adopted the uncertain human 
element which is introduced alters the conditions. 
Even ata ratio of heating surface to grate area of 
60 to 1 the area of each grate will be 80 square 
feet. To keep a level fire in such a furnace even 





with four fire doors is a very difficult matter, ang 
the boiler problem in this case is one of some 
interest. The question is whether 4800 square foot 
of heating surface and 80 square feet of grate do 
not represent boiler proportions beyond an adyig. 
able limit of size for coal fuel and hand firing. We 
cannot call to mind triangular boilers of such pro. 
portions having been used before with coal. In the 
case of the oil fuel boats it is different ; no limit 
need be fixed to width of grate, as the firing jg 
entirely mechanical], and the 33-knotters have even 
larger boilers, but in the present case the grates 
touch the limits of an ordinary fireman’s capabilj. 
ties. The limitation of 1.1 1b. per square foot of 
heating surface is not very drastic. Certainly mogt 
of the old 30-knotters exceeded it, but only by very 
little, and the average of all the ‘River’ clagg 
boats was even less. Nevertheless, designers fea] 
that to ensure that it shall not be exceeded a 
comparatively low rate of combustion per square 
foot and a big ratio of heating surface to grate 
area is essential, and the consequence is that 
the machinery weight is relatively high. Continental 
practice allows a much higher rate of combustion, 
with consequently reduced weights. 

The sea-keeping qualities of the new boats are to 
be specially good. Big freeboard and great structural 
strength are specially arranged for, but neither can 
be got except with much weight, and the result is 
a very large vessel. Now for the purpose of high- 
speed scouting in narrow waters, and for doing what 
in peace seems to be the lot of all our existing 
destroyers, we can find no fault with the present 
design. But are not the higher speed boats more 
useful in war time? The new boats are certainly 
defective in this, their gun fire is ridiculous, and 
their torpedo armament is no better than tliat in 
the old 27-knotters of 1894-5. The coal capacity 
of the new boats is 200 tons—enough for the 
specified radius of 1500 miles at 15 knots, 
Consider the old 30-knotters of ten years ago 
costing less than half the present vessels; are we 
better off with fourteen 900-ton boats than with, 
say, thirty 360-ton boats? The oldboatsdid 30 knots 
when light at 310 tons—27.5 with all on board at 
360 tons. If we adopt turbine engines and save 
weight, use our greater knowledge of design and our 
better material, we can produce the same type of 
hull, but with that increase of strength considered 
advisable by the Destroyer Committee of 1902, and 
yet have weight in hand to carry the same armament 
as is now proposed, and do 27 knots. We get a 
smaller target and a lower cost; in fact, we get 
double the number of ships for the same money. 
A destroyer is a very special type of vessel, and 
designs can be adopted, inconvenience accepted, 
andrisks must be run that would never be permitted 
with more normal craft. But it is very hard to 
accept the new vessels, which are of little greater 
gun power and less dangerous as torpedo boats, 
without this criticism, even though the Admiralty, 
which undoubtedly knows its own requirements 
better than outsiders can, has done all in its power 
to elevate this last type to a higher standard. Some 
may consider such a step inconsistent with the 
functions of the real destroyer, and considered as 
such the new boats are in no way remarkable. 

If the really very satisfactory record of the old 
30-knotters be considered justly it seems to us that 
a far more satisfactory type might be evolved than 
these 900-ton boats represent. Due to a few excep- 
tional cases of bad structural design, the old standard 
210ft. 350-ton boat was abandoned for the slow 
“River” class boat of the same fighting power but 
much greater size. The latter class compares very 
unfavourably with the German G137 type, and, 
while it has never been our policy to advocate the 
adoption of any one type of vessel simply because 
it is to be foundin a foreign navy, whose require- 
ments are totally different from our own, it does 
appear that a 600-ton vessel of 31 to 32 knots 
might have been designed costing less, having the 
same structural strength as regards the tension 
and compression stress limits imposed by the 
Admiralty, and possessing considerably greater 
fighting power. Such a ship could do_ prac- 
tically all in time of peace that the new 900- 
ton. boat can, and be better adapted on account 
of higher speed, better armament, and smaller size 
for acting in war as a torpedo boat or a destroyer. 
G137 has four tubes, one 15-pounder, and four 
smaller guns; the new French 650-ton 30-knot 
vessels carry two 4in. guns and four 9-pounders, in 
addition to three tubes. What our big ocean-going 
vessels lack is fighting power. They should carry 
4in. guns or a much heavier 3in. gun—say, an 
18-pounder instead of a 12-pounder. As targets 
they are immense. Features have been introduced 
that are more luxurious than essential, and the 
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standard3ofereliabilitysin¢both, hull;and machinery 
has been greatly improved. Nevertheless there is 
a very large party of both naval officers and con- 
gtructors who consider that, however excellent and 
acceptable the new batch of ships may be, a con- 
siderable addition of smaller, faster, and better 
armed craft should be added to the Navy for war 
purposes. The present boats are regarded as being 
far more appropriate for peace time. 


Threatened Pig Iron Upheaval. 


Tur position of pig iron producers in Great 
Britain, particularly those who are engaged in the 
export trade, will be prejudicially affected in the 
event of the threatened dissolution of the pig iron 
syndicates in Germany being actually carried into 
effect in the near future, and for that matter the 
prospect of increased competition in several Euro- 
pean countries is immediately impending, as nothing 
short of a commercial miracle can prevent a fall in 
prices at the beginning of October for deliveries 
commencing in January. The danger is, however, 
all the greater from the standpoint of the unfavour- 
able reaction which the termination of these 
combinations would have in all probability upon 
the trade in manufactured steel in the various 
countries concerned. A reference to the Board of 
Trade returns leads to the conclusion that in case 
of the collapse of the Teutonic pig iron syndi- 
cates our exports of pig iron would not only be 
menaced in regard to that country, but also in our 
transactions with France, Belgium, Holland, and 
Sweden. The extent of our foreign trade in pig 
iron may be judged from the fact that the exports 
amounted to 1,947,000 tons in 1907, as compared 
with 1,662,000 tons in the preceding year. Apart 
from the United States, which purchased 439,000 
tons of the former quantity last year, Germany 
occupied the second position among our customers 
with 412,000 tons, and Holland was third with 
221,000 tons, whilst Belgium imported 128,000 tons 
from Great Britain; France, 103,000 tons; and 
Sweden, 78,000 tons. It will be seen that the five 
European countries in question were responsible for 
nearly one half of the British exports in 1907, and 
although the total tonnage sent out of this country 
in the first eight months of the present year has 
experienced a large reduction as contrasted with the 
equivalent period in 1907, the trade is still of such 
considerable volume that exporters cannot regard 
with indifference the contingency of having to fight 
harder to retain this trade, and that, too, at prices 
which will probably be much less than those at 
which it has hitherto been possible to secure orders 
in competition with foreign works in the markets 
specifically mentioned. On the other hand, foreign 
consumers under the changed circumstances would 
enjoy the benefit of the lower quotations, and their 
exports of manufactures made from imported pig 
iron would consequently be.rendered more easy. 

The present crisis has arisen from the desire 
manifested by the Diisseldorf Pig Iron .Syndicate, 


decision has been unanimously endorsed by the 
Diisseldorf Pig Iron Syndicate, which will conse- 
quently lapse at the end of the year. An effort 
was made to prolong the latter combination on its 
present basis and to enter into fresh agreements 
with the other three syndiéates, but the opposition 
was so great that this proposal also had to be 
abandoned. 

The blame for the failure to establish a general 
pig iron syndicate to control a production of 
13,000,000 tons per annum is placed by the 
Diisseldorf Pig Iron Syndicate solely upon the 
Stettin undertaking, although the latter has already 
had experience of the working of the former by 
reason of an agreement which existed between the 
two parties for some time down to a year and a-half 
ago. But there must of necessity be circum- 
stances other than the negative attitude of this 
Baltic concern which have assisted in the rupture of 
the negotiations and to which no prominence has 
been officially given. There is, for instance, the other 
Donnersmareck undertaking represented by the 
Lower Rhenish Ironworks, and if we look a little 
further it is found that the Luxemburg Pig Iron 
Syndicate is actually confronted with three out- 
siders in the shape of the Differdingen, the Kneut- 
tingen, and the Saar works. Why has not a 


portion of the responsibility for the frustration 
of the general scheme been allocated to 
these works? We _ will not attempt to 
answer the question beyond stating that the 


Stettin enterprise has always, or nearly always, 
been a thorn in the side of the coal and iron lords 
in Rhenish- Westphalia, partly on account of its 
successful competition, and partly because of the 
influence which the owners sought at one time to 
bring to bear in high quarters in regard to the 
policy of the syndicates in that part of the country. 
The present position of affairs in the circumstances 
set forth is represented by the fact that unless an 
unforeseen contingency speedily happens the con- 
stituents of the Diisseldorf Pig Iron Syndicate will 
be able on October 1st to fix their own prices, and 
enter into contracts for delivery at the beginning of 
January. In this event it is expected that general 
competition will take place, and prices fall by from 
6s. to 10s. per ton. What the effect of this would 
be on the neighbouring markets in France and 
Belgium, and on the export trade of British pro- 
ducers, can be readily imagined. But although the 
time is extremely short it is still sufficient to allow 
of a fresh understanding being concluded between 
the constituents of the Diisseldorf combination, if 
they are really desirous of obviating a convulsion 
in the pig iron market and a similar reaction on the 
steel trade, especially as the rivalry of the open- 
hearth steel works would be greatly stimulated by 
a large drop in pig iron quotations. The eve then 
of important events is approaching, although it has 
to be remembered that, even at the eleventh hour, 
as in the case of the Steel Syndicate, an arrange- 
ment may be made to continue the existing leading 
pig iron syndicate, and consequently the three other 





whose existing agreement is timed to expire at the 
end of this year, to consolidate the whole of the pig | 
iron industry in Germany, including Luxemburg, 
into a single organisation in place of the four | 
separate combinations and several outside pig iron 
producers. The Lorraine-Luxemburg, the Sieger- | 
land, and the Upper Silesian Pig Iron Syndicates | 
are the other three unions of producers, and they 
have hitherto worked in harmony with the principal 
syndicate at Diisseldorf. Not only so, but some 
time ago the four formed a joint committee to 
elaborate a scheme for the constitution of a general 
pig iron syndicate to absorb the entire trade of the 
country, from the point of view of controlling the 
production and selling prices. It was laid down as 
a fundamental condition that unless all makers 
agreed to participate in the negotiations it would be 
useless to proceed with the deliberations. The 
Kraft Ironworks Company, of Stettin, which is 
determined if possible to crush British competition 
in the Baltic region, has consistently refused to 
take part in the negotiations on the ground that 
freedom of action in regard to prices is neces- 
sary to combat foreign rivalry. The Stettin 
undertaking belongs to the so-called Donners- 
marck group, which also owns the Lower 
Rhenish Ironworks. Although the latter is already 
a constituent of the Diisseldorf Pig Iron Syndicate, 
the owners submitted as conditions of continued 
membership, or of inclusion in the projected general 
syndicate, that they should be granted a consider- 
ably higher tonnage allotment, and that a price war 
should not be undertaken against the Kraft works. 
The joint committee recently decided that in view 
of the refusal of the Stettin company to participate, 
further negotiations should be suspended, and this 








combinations in question. 
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Economics of Railway Operation. By L. M. Byers, C.E., 
Chief Engineer, Maintenance of Way, Missouri Pacific 
Railway. London: Archibald Constable and Co., Limited, 
10, Orange-street, Leicester-square, W.C. 

WE have enjoyed reading this book. Itis written by a 

railroad man who is responsible for the maintenance of 

over six thousand miles of railway. Each department is 
dealt with, and the motive power and transportation 
departments are as effectively noticed as that which the 
author is more intimately connected with—the mainten- 
ance of way and structures. It may for that reason be 
classed with the late Sir George Findlay’s “ The Working 
and Management of an English Railway,” although Mr. 

Byers’ work is much larger, enters more fully into 

details, and gives information that a British officer would 

regard as confidential. In this last respect there is 
displayed a characteristic noticeable to anyone who 
seeks for information in both Great Britain and America. 

The preface led us to expect good things. This is how 
it opens :— Emerson defines Commerce as the taking 
of things where they are needed, and it has been 

well said that the degree of civilisation enjoyed by a 

nation may be measured by the character of its trans- 

portation facilities.’ Here also is another extract from 
the preface, “ After the first period of analysis came, in 
the history of railway operating methods, a period of 
management by application of direct personal leader 
ship in the solution of problems as they arose. The 
railroads were small, the traffic was not dense, and the 
official in charge headed his forces in much the same 
manner as King Henry of Navarre at the celebrated 
battle of Ivry. But gradually the railroads grew; the 
details increased in number, and with this growth came 
a difference in the methods of handling railway affairs. 
Departments were created, subdivided and again sub- 


divided; officers found that they must have more and 
more elaborate reports to guide them; the day of the 
specialist had arrived. The result has been everywhere . 
of great masses of data more or less available, with 
regard to current operations. 

“Gradually, by a’process of evolution, certain operating 
practices grew up, and of late years there has been much 
investigation of the principles underlying these practices. 
The science of transportation is once more being taken 
up—at almost the point where it was left many years 
ago~-by the founders of railway transportation—and is 
being rapidly developed by many minds, the various 
associations of men interested in special fields of railway 
work exerting great influence upon this development. 
But with this rapid development along special lines it 
has become more and more difficult to obtain a true per- 
spective. The department officer too often works for the 
advantage of the department alone, losing sight of the 
broader interest of the stockholder, and the young man 
entering upon a railway career finds it difficult, if not 
impossible, to obtain any very clear view of the relation 
of his work to that of other departments.” 

In reading through the book one cannot but perceive 
that it has been written by the officer of a large railway 
who has taken big concerns as his illustrations—for 
instance, in dealing with organisation he gives details of 
that on the Pennsylvania Railroad, and a “ proposed 
organisation for a 6000-mile railway system,” with its 
standing - orders, duties of officers, &c., each depart- 
ment being dealt with, from the president and head of 
department down to such lower grades as the inspector 
of maintenance of way and engine-house foreman. All 
this is very interesting and good material to have on 
record, but as the book is on what we may term a whole- 
sale instead of a retail scale, it will not be that efficient 
help to those who will turn to it for guidance as if the 
author had also taken for his illustrations the practices 
on a smaller road where there was less traffic and fewer 
men to do the work. It should be borne in mind by 
writers of text-books of this class that the men who will 
look to it for guidance are not the officers of large 
concerns, but those who have to administer small lines, 
who are often far away from sources of information, and 
whose neighbours, if he has any, are no better equipped 
than himself. 

None the less the book is of value to any railway 
official, be he an administrator, engineer, or transporta- 
tion officer, and of a large or small railway. There is, 
for instance, the question of proportioning the receipts 
and expenses of the traffic departinent into passenger 
and goods earnings and expenditure. The reason usually 
given for this separation is in order that changes in the 
expenditure may be compared with changes in the earn- 
ings, and also that the profit or loss on any given line 
may be ascertained. Mr. Byers does not encourage such 
separation, and gives three good reasons, only one of 
which need be quoted. It has reference to the profit or 
loss on any line. He says it would be much less expen- 
sive to make a separate investigation to determine its 
advisability than to keep this information for all lines, 
with the idea that it might possibly be of use some time. 
The greater number of the items of expenditure must be 
treated arbitrarily, and “the problem is very similar to 
that which a farmer would have if he undertook to 
separate the cost of raising a steer into the cost for the 
hide, the cost for the ribs, and the cost for the other parts 
of the animal.” Some light is thrown on the working of 
the pools of rolling stock. The author says :—“ It fre- 
quently happens in case of a system of railroads that 
the equipment is owned by a number of different cor- 
porations making up the system.” Mr. Byers does not 
give any illustration, so we will furnish one. The New 
York Central and Hudson River administration also con- 
trols the Boston and Albany, the Chicago, Indiana and 
Southern, the Cincinnati Northern, the “ Big Four,” the 
Lake Shore and Michigan Southern, the Michigan 
Central, and the Pittsburg and Lake Erie. These are all 
furnished with “New York Central” locomotives and 
cars. ‘The author goes on:—‘“ A simple method of hand- 
ling this feature is to place the accounting, with relation 
to the equipment in a pool, charging against the pool all 
expenditures for repairs and replacement, and all items 
of interest on the value of the equipment in the pool. 
Each corporation is then credited by the pool with the 
interest on its proportion of the equipment supplied, and 
is charged by the pool with its proportion of all the 
expenditures above enumerated, these charges being 
based on the extent to which the equipment is used over 
the property of the corporation in question as compared 
with the use of the entire equipment during the period 
accounted for.” 

The author on page 130 raises a point about which we 
would like further information. It is that as the 
expenditure on rails, sleepers, equipment replacement, 
and casualties is incurred without any regularity as 
regards the month of expenditure, it is not always 
practicable to compare the month of one year with the 
corresponding period of the previous year, and “ therefore 
it has become the custom‘to estimate the expenditure of 
those items for the fiscal year, and to charge to the 
proper disbursement account each month one-twelfth or 
other proportion of the estimated expenditure without 
reference to the month in which the expenditure is 
actually incurred, although apparently this brings about 
a false statement of expenditures.” This would seem to 
be a matter to be taken into consideration by the 
departmental committee on railway accounts now sitting 
at the Board of Trade. 

For one of the eastern railway systems the percentages 
of operating expenses for each department is given as 
follows:—Maintenance of way and structures, 16.7; 
maintenance of equipment, 21.1; conducting transporta- 
tion, 58.3; traffic, i.e., soliciting traffic, 3.4, and general, 
.5. These are also subdivided. The figures are 
for the year 1902,and here we would remark that 
evidently the author has had the book on the stocks for 





some time, as he uses generally figures for the year 1900. 
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As an illustration, there may be named the membership 
in the various railway brotherhoods on page 93. 

Tt has already been said that each department has been 
deali with, and that those relating to motive power and 
transportation are considered with as much care and 
thoroughness as that with which Mr. Byers may be assumed 
to be best acquainted. Space prevents more being said 
beyond noticing two points in relation to the maintenance 
of way department. In an article in Tue ENGINEER of 
August 21st last on‘“‘American Railway Accidents,” it was 
_ Stated that the heads of the Southern Pacific and Union 
Pacific Railways circulated amongst their divisional 
officers statistics as to the accidents on the different 
divisions, whereby a healthy rivalry was set up. Mr. 
Byers suggests the circulation in a similar way of 
information amongst divisional engineers as to the 
number of sleepers renewed during a week, with the hours 
of labour and average per day. The other point is the 
suggestion that instead of a section having one gang for 
all the work included under the heading “ Maintenance,” 
there should be two—one for keeping the track in order, 
and the other for renewing sleepers and similar work that 
ordinarily is done at intermittent intervals. 





SHORT NOTICES. 

By S. W. Barnaby, M. Inst. C.E., 
M.I.N.A. Fifth edition. London: E. and F. N. Spon, 
Limited, 57, Haymarket. Price 10s. 6d. net.—The value of 
this admirable work on the screw propeller can best be gauged 
by the fact that it has now reached a fifth editicn. A few 
alterations have been made and some important data added. 
The author states that the latest experiments of Mr, Froude 
have not made it necessary for him to alter that part of the 
text which deals with the determination of the dimensions of 
propellers by means of a table of constants, and, therefore, 
the table which he previously gave remains unaltered. A 
note has, however, been inserted giving the latest values 
obtained by Mr. Froude for the maximum efficiency obtain- 
able at different pitch ratios. One important addition must 
be mentioned. We refer to that section of the book which 
deals with the latest practice in designing propellers for 
turbine ships, A chapter has been added on the influence of 
depth of water on resistance, as the results of much experi- 
mental work on this subject are now available. 

The Ventilation of Public Sewers. By John §S, Brodie, 
M.Inst.C.E. London: The St. Bride’s Press, Limited, 24, 
Bride-lane, Fleet-street, E.C. Price 6s. net.—This appears to 
be quite a satisfactory book on the subject of the ventilation 
of public sewers. It is a difficult problem, and many views 
are held, not always unanimous, by different engineers. In 
this little book the author has given a considerable quantity 
of useful information, and his arguments and criticisms are 
very practical. There are eight chapters, dealing, amongst 
other matters, with ventilation by natural air currents, 
sewer ventilation by artifically-produced air currents, deodo- 
risation of sewer air or sewer gas, and comparative costs of 
the various systems now in use. There are not many illus- 
trations, but those which are given consist mostly of clearly- 
drawn line engravings. 

Experimental Elasticity. By G. F.C. Searle, M.A., F.R.S. 
London: Cambridge University Press, Fetter-lane. Price 
5s. net.—The present volume has its origin in some manu- 
script notes prepared by the author from time to time for the 
use of students attending the practical physics class at the 
Cavendish Laboratory at Cambridge. The theory of elasticity 
is a subject which is—we might say—dependent upon mathe- 
matics for its proper consideration, and in the present work 
the author clearly traces every step of his mathematics in 
arriving at the solutions of his problems. The book is 
illustrated. The original and capable treatment of the work 
will, we feel sure, appeal to technical students and to those 
engineers who can understand it. 

Mechanical Engineering and Machine Shop Practice. By 
Stanley H. Moore. London: The Hill Publishing Company, 
6, Bouverie-street, E.C. Price 17s. net.—This book deals 
with modern machine shop practice and its correlative 
mechanical engineering, and is written primarily as a text- 
book for the student and apprentice. While its description 
of tools and processes is written for students, it contains the 
data of original investigations and much matter of special 
interest to the technical man. The book is profusely illus- 
trated both with half-tones and line engravings, and is, on 
the whole, admirably suited for those for whom it has been 
specially written. 
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Hydro-Electric Practice. By H. A. E. C. Von Schon. 
London : J. B. Lippincott Company. Price 25s. net. 

The Slide Rule. By C. N. Pickworth, Wh.S. Eleventh 
edition. London: Whittaker and Co., 2, White Hart-street, 
E.C. Price 2s. 

Logarithms for Beginners. By C. N. Pickworth. Second 
edition. London: Whittaker and Co., 2, White Hart-street, 
E.C. Price 1s. 

Deutscher Schiffbau, 1908. By Professor Oswald Flamm. 
Berlin, 8.W. 68. Verlag Carl Marfels Aktiengesellschaft, 
Zimmer Strasse 9. Price 3 marks. 

Rhodesia Chamber of Mines (Incorporated), Bulawayo: 
Thirteenth Annual Report, 1908. London: Darling and 
Son, Limited, Dashwood House, E.C. 

The ‘* Contour’? Road-book of Ireland. From Special 
Survey. By Harry R. G. Inglis. London: Gall and Inglis, 
25, Paternoster-square. Price 2s. net. 

Verbal Notes and Sketches for Marine Engineers. By J. W: 
Sothern. Sixth edition. Glasgow: James Munro and Co., 
103, King-street, S.S. Price 7s. 6d. net. 

Avrodonetics. By F. W. Lanchester. London: A. Con- 
stable and Co., Limited, 10, Orange-street, Leicester-square. 
Price 21s. net. [This is the second volume of Mr. Lan- 
chester’s work. It deals with the practical elements of 
aéroplane design. ] 

Lathe Design for High and Low-speed Steels. By John T. 
Nicolson, M. Inst.C.E.,and Dempster Smith, A.M.I. Mech. E. 
London: Longmans, Green and Co., 39, Paternoster-row. 
Price 18s. net. [This book is mainly a reprint of articles 
on Lathe Design which have recently appeared in this 
journal. ] 


MANCHESTER ELECTRICAL EXHIBITION. 
No. I. 

In adopting Manchester as the place for holding an 
exhibition of electrical appliances the promoters made a 
judicious selection, for it is questionable whether any 
city in these islands is the centre of so many manufac- 
turing industries, or is more easy of access by so large a 
population interested in the production and utilisation of 
electrical energy. The promoters have also been fortu- 
nate in the choice of a site. Platt Fields is a well wooded 
park recently acquired by the Manchester Corporation as 
a further and much-needed breathing space for the 
inhabitants of a populous district. It is within easy 
access by tramways of all the principal Manchester rail- 
way stations, and is adjacent to some of the finest 
examples of modern architecture as regards public 
buildings which the North of England possesses. With 
the support of the Earl of Derby as president, the Lord 
Mayor of Manchester, the Mayor of Salford, and Sir 
William Preece as vice-presidents; with a chairman and 
committee composed of men of considerable repute in 
the electrical world, and with Mr. S. L. Pearce, chief 
engineer to the Manchester Corporation Electricity 
Works, and Mr. V. A. H. McCowen, borough electrical 
engineer of Salford, as the consulting engineers, the com- 
plete success of the Exhibition only now requires a good 
attendance on the part of the public, which we feel 
certain will be forthcoming. The Exhibition commences 
on October 3rd, and will remain open until the end of the 
month. Unfortunately, Manchester does not possess a 
permanent building sutticiently large to accommodate an 
Exhibition of such magnitude as that which will open on 
Saturday week, and this has necessitated the erection of a 
structure of temporary character with 100,000 square feet 
of floor space. Of this area no less than 65,000 square 
feet has been allotted for the stands of over 250 exhi- 
bitors. Probably never before in this country have the 
many commercial and industrial applications of electricity 
to power and lighting purposes been so well illustrated in 
one building. 

The Manchester Corporation have given the Exhibition 
unstinted encouragement, and are supporting it by laying 
down, at considerable expense, a special plant in the 
building for the supply of energy for all purposes at a 
strictly reasonable rate. For general illumination, and 
for supplying the power and lighting requirements of the 
exhibitors, the Corporation have erected a sub-station, 
in the centre of the building, which will form an exhibit 
of more than average interest. Two of the existing 
-15 square inch E.H.T. 6500-volt, three-phase feeders, 
have been carried on from Stuart-street to the sub- 
station, and the following converting and transforming 
plant is provided for the direct-current requirements :— 
700-kilowatt polyphase rotary converter, complete with 
starting induction motor and A.C. booster, on the one 
shaft, by the British Westinghouse Company ; 800-kilowatt 
three-phase static transformer for the above ; 600-kilowatt 
three-bearing type motor converter, by Bruce, Peebles 
and Co., Limited ; 500-kilowatt two-bearing type induction 
motor generator, by the General Electric Company. Each 
of the above sets is arranged for three-wire balancing, and 
the whole plant, together with the switch gear, is repre- 
sentative of modern practice. 

The 50-cycle rotary converter supplied by the British 
Westinghouse Company has a normal output of 700 
kilowatts, but it is designed to take a 50 per cent. over- 
load for two hours, and 100 per cent. for short intervals. 
By means of the A.C. booster the D.C. voltage can be 
varied in small steps from 400 to 550 volts. The voltage 
is changed by varying the excitation of this booster, and 
the power factor can be varied independently of the 
voltage by adjustment of the excitation of the main field 
magnet. Thus it is possible to run all day at a leading 
power factor, and so compensate for lagging current 
taken by other apparatus. Without the booster this 
rotary machine will give a range from 440 to 480 and 
from 500 to 575; thus for many systems the booster could 
be dispensed with. The combined efficiency of the rotary 
converter and transformer is, we are informed, 95} per 
cent. full load, 934 per cent. half load, 89 per cent. quarter 
load. The addition of the booster reduces the efficiency 
two-thirds of 1 per cent. at full load. The machine occu- 
pies a relatively small floor space, and is started bv 
means of astarting motor, being synchronised on the H.T. 
side of the transformer. 

For alternating current requirements the following 
static transforming plant is provided by the British 
Westinghouse Company: three 250 K.V.A. units, ratio 
6500.400. These are mesh connected on the primary 
side, and in order to provide a neutral are supplied on the 
secondary side with three inter-connected star balancing 
coils for the lighting supplies at 230 volts. The E.H.T. 
and L.T. switch gear for controlling the sub-station equip- 
ment, as well as the various D.C. and A.C. distributing 
feeder circuits, arc lighting and domestic circuits for the 
Exhibition, has been supplied by the firm of Ferranti 
Limited, Hollinwood. The E.H.T. gear is completely 
enclosed in concrete cells and comprises nine complete 
panels with many points of interest. The whole of 
the sub-station equipment has been constructed to 
comply with the Manchester Corporation regulations. 
Single core cables for wiring up the machines to the 
switchboards are run on insulators,provided beneath the 
flooring of the sub-station. 

On account of the limited space available and the tem- 
porary nature of the building, the laying out of the sub- 
station has been attended with obstacles. Mr. Pearce 
has, bowever, succeeded in getting into a minimum area 
the whole of the necessary plant without undue cramping, 
and three sides of the station will be open for inspection 
of the plant by the public. From the sub-station twelve 
three-wire D.C. feeder circuits, each of .25 square inch, 
.125 square inch, .25 square incb section are run un- 
derground before rising up to the distributing fuse boards. 
The latter are of the ironclad enclosed type, and are 





mounted high up on the uprights of the building support- 


ing the roof principals. Two D.P. boards are provide 
each feeding point, the middle wire being pe. 
the two. Twenty-four of these D.P. boards have be = 
required, each board having twelve ways, and bell 
capable of carrying 80-40 ampéres. In a somewhat 
similar manner the A.C. feeder circuits of .075 squar 
inch section, comprising four single conductors, are sr 
to four points in the building, where the three-phase dis 
tribution fuse boards are fixed. They are of a similar 
type to the D.C. boards, and have been provided b 
Messrs. Reyrolle and Co., Hebburn-on-Tyne, In addition 
there are some eight circuits, ranging in capacity from 
25 to 150 ampéres, in connection with the glow lamp 
illumination of the front, and the domestic lighting of the 
main building. “ 

The service mains to the stands are all run Overhead 
from the several distribution boards as required, the 
mains being brought down the building columns to the 
exhibitors’ switchboards, on which the main switches 
fuses, and meters are mounted by the Exhibition 
managers. The whole of the switch gear for controlling 
the supplies to the stands is of the fool-proof pattern 
supplied by Messrs. Berry, Skinner and Co., London 
A few of the exhibitors demanding a larger supply have 
underground mains laid direct to their respective Stands 
which are controlled directly from the sub-station distri. 
bution panels. It is anticipated that the demand for 
current on the sub-station for power and lighting pur. 
poses A.C. and D.C, will amount to 1300 kilowatts. The 
general illumination of the building is controlled by 
sixteen circuits. For the interior forty-four flame ares 
and ten enclosed arcs have been supplied by the Oliver 
Arc Lamp Company, the General Electric Company, and 
the Gilbert Arc Lamp Company. For the front exterior 
of the building, as well as the approach road lighting, 
twenty-four flame are lamps have been supplied by the 
Gilbert Lamp Company and the British Westinghouse 
Company. The wiring contract in connection with the 
are circuit, as well as the general domestic lighting of the 
dining-room, tea-room, welcome club, &c., has been 
carried out by Mr. J. Lomax Kendall, of Manchester, 
The interior are lighting of the building is arranged on 
sixteen circuits, eight of which may be termed emergency 
circuits. An alternative supply of current for the latter 
is provided by a gas engine set installed by Crossley 
Brothers, Limited. 

The whole of the work incidental to the lighting and 
power supplies and general illumination has been planned 
by and carried out under the supervision of Mr. S. L. 
Pearce, the Manchester city electrical engineer, with 
whom Mr. V. A. H. M‘Cowen, borough electrical engi- 
neer of Salford, has been associated as joint consulting 
engineer. 








OBITUARY. 


ROBERT MILLAR. 


WE regret to have to announce the death, at a nursing 
home in Glasgow, after an operation, of Mr. Robert 
Millar, the general manager of the Caledonian Railway. 
Mr. Millar has been for some months in indifferent health, 
and it was hoped that this operation would give the 
desired relief, but it was unfortunately unsuccessful, and 
he died on the evening of Friday last, the 1sth 
instant. The late general manager was born at Stirling 
in 1850, and entered the service of the Caledonian 
Company as a clerk in the goods department in 1873. 
He subsequently acted as goods traffic canvasser, and 
went to Ireland in 1879 as the chief representative there. 
Mr. Millar returned to Scotland ten years later, and 
became the head of the canvassing department. For 
some years he filled this and other important offices, and 
in 1901, when Mr. Patrick, the then general manager, died 
suddenly, Mr. Millar was appointed interim general 
manager, and later was given the full title. The anxious 
times that the Caledonian, in common with the other 
Scotch companies, has passed through, and the delicate 
negotiations that the present demands for co-operation 
and retrenchment call for, thrust upon Mr. Millar 
increased responsibilities, but he brought to bear upon 
them a keen knowledge of men and affairs. Mr. Millar 
was exceedingly pleasant in his dealings with everyone, 
and popular with the public, the directors, shareholders, 
officers and—not the least of his good qualities—he had 
the confidence of the staff. 





GUN ACCIDENT ON THE LATOUCHE-TREVILLE. 


ANOTHER very deplorable accident has happened in the 
French navy. During target practice at the Salins d’Hyéres 
a series of explosions occurred in the after turret of the 
Latouche-Tréville. The cause has not yet been ascertained 
with certainty, but there appear to be sound reasons for 
believing either that a charge in the gun ignited whilst the 
breech was still open, or that a back flash occurred. In 
either case the result would be the same. The ammunition 
in the turret would be ignited and explosions would follow 








each other in rapid succession. The turrets contain one 7.6 
gun each, and the gun crew numbers seven; but, unfortu- 
nately, at the moment of the accident the crews were being 
changed, and two were present at once, so that the number 
killed amounts to at least thirteen, the officer in command, 
who was at the door of the turret at the time, escaping with 
severe wounds. The Latouche-Tréville is an armoured 
cruiser, displacing 4750 tons. She was completed at Havre 
in 1893. Her armament consists of six 54 guns on the 
broadsides, and two 7.6 guns in two turrets fore and alt. 
The turrets have parallel sides and light roofs. The roof was 
blown off by the explosion. 








AccorpING to a contemporary, the best test for cylinder 
oils is to heat them in acurrent of air for one hour at the tempe) a- 
ture corresponding to the steam pressure at which they are to 
work. The loss in weight should not exceed 0.5 per cent. 
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THE RACING MOTOR BOAT “BROOKE II.” 


THE racing motor boat Brooke II., recently built for Mr. 
Mawdsley Brooke, proved to be exceptionally fast, and it is 
claimed by her makers that she is the fastest motor boat of her 

















thick when finished. There are no bottom end brasses, the 


2 show the engine taken from the valve side and from the 
carburettor side respectively, and Fig. 8 shows the engine 
ame in the boat, and Fig. 4 the piston and connecting- 
rod, 

The crank shaft is of nickel steel 2}in, diameter, and is 
drilled for lubrication purposes, a sump being formed in the 
bottom of the crank chamber into which all the oil drains, 
and is picked up by means of a gear pump right at the bottom 
of this sump, driven by skew wheels from the cam shaft. The 
oil is thence forced through an oil cooler, over which is drawn 
the circulating water on its way to the pump, thence to the 
main bearings, and from the main bearings through the centre 
of the crank shaft to the bottomends. The circulating pump 
is of the drum type, and the pipes are lin. diameter. In 
addition to water circulating round the cylinders, the valve 
covers are also water-jacketed to avoid pre-ignition in such 
a high compression engine. 

Two ignitions are employed, synchronised high-tension 
electric, for starting purposes, and high-tension magneto 
ignition. The engine is started by means of a quadrant 
which engages with a spur wheel cut at the back of the fly-wheel. 
With one-third compression gear in operation the engine is 
pulled over two or three times, and on the ignition being 
switched on it starts, The clutch is of the ordinary metal-to- 





Fig. 1 


size in the world. She is 25ft. long, 5ft, beam, and is built 
of jin. planking, the timbers being gin. by jin, and the 
engine bearers Zin. thick, running right from the stem of the 
boat tothe transom. The whole equipment was a question of 

















Fig. 2 


weight cutting, and the actual hull, before the engines were 
fixed, including two coats of paint, steering gear, &c., weighcd 
under 5cwt. The engines themselves with exhaust pipes, 
water pipes, induction pipes, and’carburettor only weighed 
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Fig. 3 


9} cwt., and at 1000 revolutions per minute developed 120 
horse-power, 

The engine is a Brooke motor, specially designed for the 
purpose, and has six cylinders with 64in. bore by Gin. stroke. 

















Fig. 4 


The two valves for each cylinder work in a single pocket, which 
Tuns off level with the top of the piston when it is at the top 
of the stroke. The pistons are very light, and the connecting- 


steel rods being run up with white metal direct. Figs, 1 and | 


! 

| (8) That, consequent on laws 4 and 5, there are best values of 

the angle of inclination—the angle of an aéroplane to the line of 

| flight, or the angle of trail uf a pierygoid atrofoil—and of the 
P/V? relation that correspond to the condition of least resistance. 
These, tabulated from theory, are found to ve in harmony with 
experience. 

If the above laws rested entirely on the employment of a true 
aéroplane for the purpose of sustentation, they would be of com- 
paratively little importance, but the same results may be deduced 
from theoretical considerations, and as so deduced they are of 
more general application, and hold good for an aérofoil or support- 
ing member of curved form. 

The present a of sustentation rests, to a great extent, on 
the discovery made by the author that the motion in the periptery 
possesses a cycle component. 

In order that a cyclic motion should be possible, the region 
containing the fluid must be doubly or multiply connected; 
the meaning of this is, perhaps, better made clear by example 
than by definition. The region surrounding the link of the chain 
or “anchor ring” is doubly connected, for two paths may be 
described joining any two points in space, one passing through the 
ring and one passing outside, and these two paths cannot by con- 
tinuous variation be made to coincide as would be the case if 
the ring were absent. Thus a piece of string may be knotted 
round the limb of a chain link, and the circuit so formed cannot 
be withdrawn without untying the knot. If, however, the chain 
link be simply closed, but not welded, so that there is a gap 
between the adjacent ends, the string can be withdrawn without 
untying the knot —the region then is simply connected. 





Fig. 5-BROOKE 


metal cone variety. Beyond the clutch is the universal joint, 
after which comes the thrust, which consists of a ring of 
Zin. balls. 

The speed obtained wiih this boat fitted with a 20in. three- 
bladed propelleron 1 fin. propeller shaft averaged 23.5 knotsona 
two-hour full power run, whileaspeed of 24 6 knots was reached 
during this run, the engine running at this speed at 960 
revolutions per minute. The boat dtring this trial was, we 
understand, sti!l in the tuning-up stage, and at least 25 knots 
is expected by the makers. The engraving—Fig. 5—shows 
the boat travelling at 24 knots. 

To save weight in the engine and equipment, all parts have 
been drilled out. The main bolts and connecting-rod bolts 
are all hollow, all levers were reduced, and the pipes are 
made as light as possible. For example, the exhaust pipes 
are of steel 24in. diameter, 22 gauge thick, and the induction 
pipes are also 24in. diameter and only 22 gauge thick. In 
consequence of the thinness great difficulty was experienced 
‘1 bending these pipes. The water pipes are only 18 gauge 
thick. 








THE LAWS OF FLIGHT.* 

| * By F. W. LANCHESTER. 

| ( Cone luded from peg 305. ) 
THEORY AND LAWS OF SUSTENTATION. 


From the quantitative point of view the laws of power expendi- 


| ture in flight rest very largely on theory, but the experimental 


confirmation of the theoretical results is fairly complete, although 
no definite series of experiments has been carried out to provide 
an absolute check. 

The foundations of the theory of power expenditure are con- 
stituted by the two experimentally established laws of the aéro- 
plane already cited. 

(1) The V-square law, and 

(2) The law of the small angle ; from these two laws alone much 
may be deduced that is of importance. 

Thus assuming a given weight to be sustained by means of an 











avroplane—a plane aéroplane—at a small angle to the line of 
flight ; it may easily be demonstrated that 

(3) The power expended aérodynamically varies inversely as the 
velocity of flight. Or, the aérodynamic resistance varies inversely 
as the velocity squared. H 

Now, skin frictional and other direct resistance varies, approxi- 
mately, as the velocity squared. From this it may be shown 
that 
(4) The total resistance is least when the aérodynamic resistance 
and the sum of direct resistance are equal to one another. 

It may be further demonstrated — 

(5) The flight will be sustained for the longest time on a given 
supply of energy when the resistance due to aérodynamic support 
is three. times the direct resistance. 

(6) The speed of the greatest range is the fourth root of 3 
(1.315), the speed of least power. 

(7) Neglecting “‘body resistance ” for aérodromes or atérodones 


| designed for least resistance, the resistance is independent of the 


velocity of flight. In other words, the gliding angle is constant, or 
the power varies directly as the velocity of flight. 

Yor.—When body resistance is present, the total resistance 
consists of two parts, one of which varies as the velocity squared, 
and the other of which is constant. 








tods are made from solid forgings drilled out, measuring gin. 





* Paper read before the British Association at Dublin. 





i. AT 24 KNOTS 


We are all familiar with an example of cyclic motion in the 
‘* vortex ring.” When a sudden puff of smoke-laden air issues from 
a circular aperture, a vortex ring is formed ; the core of this ring, 
resembling the anchor ring already used as an illustration, con- 
sists of air in rapid rotation ; the doubly connected region around 
this ring is the seat of cyclic motion. It must not for an instant 
be supposei that the whole phenomenon is included in the visible 
ring that is projected across the room; the whole of the surround- 
ing space partakes of the cyclic motion. The ring is formed just 
the same, whether the core contains smoke or not; but in the 
latter case it is, of course, invisible. 

Now the region around the wings of a bird is not doubly con- 
nected, but the conditions of double connectivity are simulated 
by the fact that the wing extremities are continuously shedding 











vortices, and these persist for some distance in the wake ; these 
vortices to the right and left of the line of flight contain opposite 
rotation, just as is the case with the opposite sides of a vortex 
ring, and according to the present author they are connected by 
vortex motion, that is to say, motion having a cyclic component, 
taking place around the wing, or aérofoil, and contributing to the 
sustentation. 

Some cases of motion of the type under consideration have been 
investigated mathematically, and the stream-lines in the case of a 
single aéroplane of infinite lateral breadth, and of two such aéro- 
planes superposed are given in Figs. 10and11. These must be con- 
sidered as types of flow rather than as representing with exactitude 
the motions of a real fluid. 

The extension of this theory as set forth in the author’s work 


SPARROW. 


Fig. 12 


enables a very satisfactory account to be given of the whole theory 
of sustentation, and one in which the results are in close accord 
with experience. It is shown that the foregoing conclusions apply 
to the pterygoid form as to the aéroplane, and tables are calcu- 
lated giving best values of pressure per square foot for different 
velocities of flight. 

These tabulated results are in harmony with measurements 
made of the herring gull and the albatross, and with their esti- 
mated velocities of flight. 

It is evident that there is a close connection between the cyclic 
component in the periptery and the elongated form of wing plan 
as employed by nature and advantageously utilised in mechanical 
flight. The larger birds, especially those habitually on the wing, 
show an extraordinary development of wing span in proportion to 


| their fore and aft dimension, and in all birds the aspect ratio is 
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considerable. Thus Fig. 12 represents the sail plan of the 


common sparrow, Fig. 13 is that of a pigeon, Fig. 14 the common 
swift, Fig. 15 a herring gull, and Fig. 16 the wandering albatross. 
Examples of the latter have been known to have an aspect ratio 
It would appear possible that in the marine | 
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ae 


of about 1:13. 


Fig. 13 


birds the evolutionary development of this feature is still in 
progress, for it is commonly found that in the young of any 
species the aspect ratio is less than in the mature bird. 

It is quite evident that the greater the span the better the con- 
ditions of double connectivity are simulated, and for flight under 
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SWIFT. 


Fig. 14 


normal conditions the fore and aft dimensions may be reduced to 
the point when discontinuity of flow threatens without a very 
great diminution in the sustaining power. 

In some of the author’s models he has carried the aspect ratio up 
to 13.3, and is at present experimenting with an aérofoil of still 
more extreme proportion. 

The cyclic theory of the periptery also fully explains the arched 
section and dipping front edge commonly found in the wing form 


| current exist of greater velocity than the rate of gliding descent, | methods applied to full-sized machines will be equally 
the bird can glide indefinitely in the up-current without loss of | for : is proved that Froude’s law of corresponding 
| good. 


altitude; hence soaring becomes possible. Such up-currents 


unquestionably exist, either as due to the direct heating and | \ 
consequent ascension of the air, or as a consequence of a cliff or | designed for least resistance, the gliding angle is const 
The 
| taw is as follows:-Suppose we design a series of 


| other similar obstruction to the free motion of the wind. 

| former conditions obtain more especially in the tropics, the latter 
wherever the geographical conditions serve. 

The kind of soaring due to the want of uniformity of the wind, 

i.e., the wind fluctuation, is of a more complicated kind, involving 

| dynamical considerations of some difficulty. 


| thirteen years ago by the author at a meeting of the Birmingham 
Natural History Society. + 
| It is evident that we may regard the gliding bird as running on 
| a track in which the angle of friction corresponds to the gliding 
angle. In the phugoid theory the form of this track has been 
deduced for the case of an inanimate bird or aérodone ; in the actual 
problem the bird is able to modify the form of the hypothetical 
track at will, and in dynamic soaring it adapts the form of the 
track to the existing wind pulsations so as to avail itself of the 
| energy of turbulence of the wind, or the “internal work” of 
the wind as it has been termed by Langley. 
In the switchback model the order of events is 
pulsations being given to a track of predetermined form Fig. 19 
Is a scale drawing of the model used by the author for purposes of 


demonstration in 1894 ; the ball initially placed at C is made to | 


ascend to D by aseries of pushes and pulls applied to the apparatus. 

In the model now exhibited a single undulation of the path 
alone is given as being sufficient for the purpose of demonstration. 

The theory of the propulsion in the switch-back model will be 
better understood from Fig. 20, in which the switchback track is 
represented by a continuous line and the true path of the ball is 
shown dotted. It will be observed that except at the points where 
the motion of the ball is horizontal there is a propulsive com- 
ponent along the direction of motion - the dotted line—for the 
reaction of the track is normal to its surface ; consequently the 
ball will gather energy which mey be utilised either to lift it 
against gravity, as in the soaring model, or to overcome the resist- 
ance to flight as in the soaring bird. 

The author has considerably extended the theory of the switch- 
back model, and has arrived at the following results :— 

(1) The possibility or otherwise of dynamic soaring in any parti- 
cular case depends upon the relation of the velocity of fluctuation 
of the wind to the velocity of flight. The condition necessary for 
soaring is that the velocity of fluctuation in the terms of the 
velocity of flight shall exceed twice the gliding angle expressed in 
24. 

2) That under the conditions of the foregoing equation only 
50 per cent. of the turbulent energy of the wind handled can be 
utilised. The reason of this limitation is not altogether clear. 

(3) That the orbit of a bird, plotted relatively to co-ordinates 
travelling with the mean velocity of flight is an approximate ellipse 


radians, or | 
V 








HERRING CULL. 


of birds, and also employed by Horatio Phillips, Lilienthal, and 
other experimenters, to the former of whom the first use of this 
feature in connection with mechanical flight is to be attributed. 
The arched form is clearly shown in the cross section of the wing 
of a herring gull—Fig. 17—in the forms of section employed by 
Phillips—Fig. 18. 

SOARING. 


Many of the larger birds hate the power of remaining in the air 
for considerable periods of time, and 
in some cases almost indefinitely, 
without any visible expenditure of 
energy. The kind of flight by 
which this is accomplished is termed 
soaring. 
From the fact that the gliding 
angle of the stork, as determined by 
Bretonniere, is approximately 1 in 
6, it is evident that the. energy 
ordinarily expended per second in 
flight is very considerable ; it is, in 
fact—neglecting the inefficiency of 
propulsion—equal to one-sixth of the 
weight of the bird, multiplied by the 
velocity of flight, or that, which is 
the same, it is equal to the descent 
of the bird by gravity at one-sixth of 
the velocity of flight. Now, taking 
the latter as 42ft. per second—a pro- 
bable value—the rate of descent will 
be 7ft. per second, or the power 
expended is at the rate of one horse- 
power per 80 lb. weight, quite a for- 
midable amount. 
In view of the above fact it is 
impossible to explain away the 
phenomenon of soaring on - the 
grounds that the friction of the air 
is small and that the power re- 
quired for flight at high speed can 
be supplied by spasmodic move- 
ments of the head and _ tail. 
It is also impossible to account for soaring on any supposed 
analogy to the string kite; such explanations involve a funda- 
mental fallacy. f 
It was pointed out by Lord Rayleigh that it is necessary in order 


Fig. 15 


whose major axis is set back from the vertical by an angle approxi- 
mately equal to the gliding angle. The theoretical form is given 
in Fig. 21, alongside of a diagram due to Basté, based on visual 
observation. 

The above conclusions are on the whole in harmony with 
experience. 

APPLICATION OF THE LAWS OF FLIGHT. 
When once the laws of flight are correctly ascertained the design 


Fig. 16 


of a flying machine for aérial navigation is reduced to a matter of 

ordinary engineering. At present our knowledge of the subject | 
is so nearly sufficient that models can be made to give results in | 
most respects within a few per cent. of those intended ; the same | 





| velocity of flight so that for its stated velocity each air 
The best method of | 
| demonstration is that of the switchback model as shown some | 


reversed, | 
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Fig. 17 


the least possible value of gliding angle, and presumine that th 
pis ome surfaces are of the same aspect ratio, then tie gliding 
angles will all be the same. Thus the gliding angle cannot be 
reduced by prescribing a variation in the velocity, but it can be 
diminished by employing a more extreme aspect ratio. 

If body resistance is present, as must always to son, 
the case, then the gliding angle will be increased by 
which can be easily computed, fur the added _ resistan: 
the square of the velocity. 
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Fig. 18 


From data that the author has tabulated, and a certain amount 
of supplementary calculation as to body resistance, the gliding 
angle can be computed as a first approximation, usually to within 
-O1 or .02 of a radian—less than 1 deg.—and this result may 
easily be checked and corrected by model experiment. From this 
and the weight of the machine we at once have the thrust required 
for propulsion, and if we assume a velocity of flight we have also 
the thrust horse-power. In general, in a well-designed airodone 
the gliding angle lies between .2 and .125, the latter being the 

best figure the author has up to the present 
obtained ; probably on a larger scale this would 
be materially improved owing to the lower co- 
efficient of skin friction, but this improvement 
probably cannot be realised owing to the need 
for struts, guys, and other structural detail, 
and the consequent increase in the resistance, 
These angles otherwise expressed are | : 5 and 
1:8 respectively. 

The efficiency of propulsion for a well-designed 
propeller is in all probability about 65 per cent. 
or 70 per cent., 66 per cent. being a fairly safe 
tigure. From this we can at once calculate the 
brake horse - power necessary to horizontal 
flight. After allowing a margin to enable the 
machine to gain altitude, the power of the 
motor can be decided, and provided it can be 
obtained within the weight disposable, that 
portion of the specification is complete. If a 
motor of the horse-power required cannot be 
brought within the {vassal weight, there is 
no alternative but to reduce the velocity of 
flight. 

Taking the velocity of flight as definitely 
settled, we assign from tables the appropriate 
area to the atrofoil; that is, we fix the sail 
area corresponding to least resistance. We are 
also able to take from the tables the proper 
value of the angle of trail, which, on a basis 
admitting of considerable latitude, enables us 
to settle the design of the entire atrofoil. 

The next portion of the problem is the caleu- 
lation of stability. This is effected by the em- 
ployment of the equation already given. The 
coetlicient should, if possible, be made not less 
than 2. Sometimes it is found that the value 

of coefficient required cannot be given, for as the tail length 
and area are increased the moment of inertia is also increased, 
and there comes a time, as has already been pointed out, 
when the one effect balances the other. Under these con- 
ditions the positions of the functional parts should be revised, 
if possible, to reduce the moment of inertia; but if this cannot 
be done, the only possible course is to increase the natural 
velocity. If the velocity is already limited by the question of 
horse-power, which in the present state of the art is usually the 


case, the velocity cannot be increased, and the uttempted design 
is impossible. +} 


In order to avoid drawing up an imposible specification in the 


t According to ‘an ‘extension of the theory developed in ‘the author's 


that soaring should be possible, that the wind be either not 
horizontal or not uniform ; these two conditions give rise to two| + Bazin anticipated the author by some few years in the use of this 
distinct modes of soaring flight. It is evident that if an up- | device. 


| work, the mode of propulsion commonly employed results in an increase 
of stability above that given by the equation—Comp. “ Aérial Flight, 
| Vol. IL, § 118 et seg. 
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first instance, the weight and velocity of the projected machine Draw V’N perpendicular to C’ O produced, Now if we open the valve so as to let the steam come in until 
must cowply with the equation already given. The maximum Then ON = lead + lap = (L + A). the vessel is completely filled, and then close the valve and the 
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Fig. 19 . 
weight of the flying machine that shall be automatically stable is 
limited, and the limit can only be removed altogether by the addi- 
! Cie — 30 
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Fig. 20 
tion of some supplementary equilibrating device. Improvements 
jn the prime mover in the direction of the reduetion of its weight, 
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In this gear <e C’OB’ = a right angle. 
> OFS = ONT 4+ WNP. oe ae ek 
Again, 
YO. CP 4 
VE Cy ire 
. WN=BoO. (1 + &. 
Now, substituting in equation I., we have 


7 =( + A)? + B’O2. (1 + &P 


| ee org ee 
aM" -(L + A? = BO 


1 Sees 
"ig /T2 — 4(L + A)? = 2. B’O = amplitude 





of the motion of the die, 

It may be remarked that this formula is not eract, as it takes 
no account of the small disturbances produced by the sliding of the 
die in the link and the obliquities of the rods. 

September 22nd. L. H. G. Dives, 


LOCOMOTIVE NOMENCLATURE. 


Sik,— I have read with much interest the paper be Mr. Demoulin 
on “E-press Locomotives” in THE ENGINEER for August 28th, and 
it suggests very forcibly the desirability of using the numeric: 
classification or nomenclature for types of locomoti es, instead of 
the arbitrary and fanciful names now employed. The custom 
originated in the United States from the fact that the first engines 
of certain types bore the names that have since been used to desig- 
nate these types, notably the ‘‘ Consolidation ” and the ‘‘ Mogul.” 
The system of naming engines has long been obso'ete, but when 
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Fig. 21 


by allowing of higher velocities, render it possible to build large" 
machines, 

The present-day limit is probably somewhere about two or three 
tons weight. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
corresponden 





WALSCHAERTS VALVE GEAR. 


Sir,—In your issue of August 28th ‘‘ Valve Gear” asks for a 
proof that the amplitude of the motion of the die in the reversing 
link of the Walschaerts gear is equal to y T? —- 4(L + a)*. It 
appears to me that this is not quite correct; it should read 

] ‘ — 
ee IT? — 4 (L + a), where & is the ratio between the two 
parts of the combining link. The proof is as follows : 

Let V BC be the combining link. 

Then VB 
=k 
BC 
Let OC’ represent the crank and O B’ the arm of the equivalent 





V 
B 
Biv’ 
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ON 
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‘excentric for the motion of the die. The magnitude of OB’ is | 


what we require, 

) yD ; i oh Sa 3s 

Produce C’ B’ to V’ so that ——_ = —_. 

' om CF cB 

Now the horizontal motion of C’ is approximately the same as 
that of C, and that of B’ is the same as thet of B. 

It follows that the horizontal motion of V’ is approximately the 
same as that of V. 


[If proof of this be required, it is best seen by writing down the | 


horizontal co-ordinates of V’ and V in terms of those of B’ and C’ 
and B and C respectively, when it will be found that they are of 
exactly the same form. } 
Hence O'V’ represents the equivalent excentric for the motion 
of the valve, 
“ 2.0V’ =T, 


' modern types were introduced, their designers or builders adopted 
arbitrary names. The names are now so numerous that few per- 
sons not directly connected with locomotive building or operation 
can tell offhand the distinction between, for instance, a ‘‘ Prairie” 
or a ‘ Pacific” engine. 

Mr. Demoulin, it is true, uses both systems of nomenciature, bat 
this rather adds -to the confusion. He refers to the ‘‘ Prairie” 
type as being really a ‘“ Mogul,” but with a fifth axle. He does 
not state what the ‘‘ Mogul” is, and, as a matter of fact, it is the 
fifth axle which prevents the ‘ Prairie ” from being a ‘‘ Mogul.” 
The former is of the 2-6-2 type and the other of the 2-6-0 type. 

The numerical classification indicates in itself the wheel arrange- 
ment of the engine. It is now very commonly used in the United 
States. It is not only more definite than the use of arbitrary 
names, but also more definite than some colloquial names. Tius, 
the term ‘‘six-coupled goods engine” is sometimes applied indis- 
criminately to engines with and without a leading axle or bogie. 
The numerical classification would show at once the distinction 
between the 2-6-0 and the 0-6-0 types. 

September 22nd. LOCOMOTIVE. 


THE FOURTH STATE OF MATTER. 

Sir,—Matter, as we know it, is everything we can touch, see, 
weigh or measure, and appears to us in three different states, viz., 
solid, liquid, and gaseous. When we pass from the solid to the 
liquid, or from the liquid to the gaseous state, heat must be 
applied, and this heat is absorbed by the molecules. Thus, if we 
mix 1 kilo. of water at 80°25 deg. Cent. with 1 kilo. of ice at 
0 deg. Cent. the result is 2 kilos. of water at 0 deg. Cent. Also, 
we find that 190 grammes of steam at 100 deg. are sufficient to 
raise the temperature of 1 kilo. of water from 0 deg. to 100 deg. 
Cent. 

Now, when we hare to convert steam into water, we must 
reverse the process, as a certain number of calories have to be 
eliminated before condensation can take place. The usual way is 
to apply a cooling agent at a great cost and waste of time. The 
question which naturally arises is, Could there be some other 
means of condensing steam without the use of any cooling agent ! 
This we are going to consider. We all know of Armstrong’s 
experiment, by which it was demonstrated and proved that steam 
coming out of a generating plant, through small holes, was elec- 
trically positive. We shall take this result for granted, and try to 
find out how this positive state is possible. 

We may take it that the fact of passing steam through small 
holes is equivalent to separating a vapour from its liquid and 
thereby bringing it under the laws of unsaturated vapour, but 
at this precise moment this unsaturated vapour, coming out in 
the atmosphere, is also cut off from its supply of heat, and its 
tendency to increase its volume to that equivalent to the tempera- 
ture in the generating plant is checked at once ; but there is then 
acertain amount of heat to be eliminated so as to allow fer the re- 
| duction in the size of the molecule towards condensation. Weare 
| then in the presence of what we call, for want of a better name, 

the Fourth State of Matter, which is, at that precise moment 
and under certain conditions, the immediate transformation of 
heat into positive electricity. 

Knowing then where we are, it is a very small matter to get at 
the condensation stage, and, instead of using a cooling agent, 
simply to destroy this positive state with a negative element. 
Experiments have shown how easily this can be done. Let us 
take a metallic vessel, slightly coni al at both ends, and at the top 
of which is fixed inside a perforated tube closed at its end. This 

| perforated tube is connected outside the vessel with a steam 
| pipe. At the bottom of the vessel we have a valve opening 
| outwards, and so connected with the steam cock that the clos- 
ing of the valve simultaneously closes the cock. 


steam cock at the same time, we have our vessel absolutely full of 
steam only, but without pressure, and instantly a complete con- 
densation takes place, producing an almost perfect vacuum—up to 
757 mm. 

It might be suggested that the calories have beeu absorbed by 
the metal of the vessel, but even this suggestion would not account 
for the spontaneity, as the temperature of the metal is raised to 
nearly 100. deg. Cent. at the time of the inrush of steam. More- 
over if steam is allowed to enter the vessel without passing through 
a properly perforated tube, no condensation takes place unless 
cold water is poured over the vessel, and this for a fairly long 
time. 

The only explanation is that of the fourth state of matter, by 
which we can follow what is going on with the molecule of steam, 
passing suddenly from the pressure in the boiler to that of the 
atmosphere at the precise moment when it has become unsaturated. 
The molecule is then in a rapid state of transition, but not able to 
reduce its size without losing its calories, and this process of 
squeezing out the calories produces at once the transformation of 
heat into positive electricity. This positive electricity is at once 
destroyed by the contact with the metal and the negative earth 
hence the spontaneity. 

Having accepted this hypothesis of the fourth state of matter, 
we may more easily understand the formation of high electrical 
tension in the clouds under certain conditions. Now, if we agree 
that a reduction in the size of the molecule does produce a positive 
tension, conversely we are bound to say that, under certain condi- 
tions also, an increase in the size of the molecule will produce a 
negative tension, requiring a positive element or leat for its 
destruction, the ultimate effect being the production of cold at 
that precise moment. This is amply demonstrated with the 
machines actually used for liguefying what were called the per- 
manent gases, such as oxygen, for instance. 

Books of chemistry say that the principle of this liquefaction of 
oxygen is that of the self-cooling of the gas. When o:ygen under 


.| considerable pressure is allowed to escape from « fine orifice at the 


end of a long pipe the issuing gas suddenly expands, and thereby 
its temperature is greatly lowered. If this self-cooled gas is made 
to sweep over the pipe from which it is escaping it will cool the 
pipe, and therefore lower the temperature of the remaining gas 
before it issues. This brings the temperature of the gas before it 
escapes continually lower and lower until the point of liquefaction 
of oxygen is reached. 

There again we have the formation of the fourth state of 
matter, but producing a negative tension in the molecule set free, 
which tension is destroyed by whatever heat can be got from the 
remaining mass, thus allowing the molecules remaining to come 
nearer to their size for their liquid state. We notice also that we 
— let the gas pass through a fine orifice to obtain the desired 
result. 

In short, the fourth state of matter is a state of transition, and 
will be found useful to explain changes of temperature in chemical 
reactions ; but it also shows that ascold and heat have noscientific 
meaning, so positive and negative electricity are not any clearer, 
unless we can find their absolute zero. 

CARLYN. 





SULPHATE OF AMMONIA FROM PEAT. 


Sir,—My attention has been called to the report on my paper, 
read before the British Association, in THE ENGINEER of Sep- 
tember 18th, page 288. 

In correction of a statement therein contained referring to the 
margin of profits, I beg to point out that I neither referred to 
profits or margin in my paper, and was not given an opportunity 
to reply to my critics. 

As a matter of fact, the margin of profit in my process is very 
considerable, as reported by the experts, Messrs. A. Gordon 
Salamon and B. E. R. Newlands. 

As to the margin of profit on the commercial scale, I need only 
point out that on a minimum yield of 5 per cent. of sulphate of 
ammonia the total cost of production per ton, without considering 
any by-products, amounts to £7 19s., or, with a minimum value 
for the same, to £5 8s. 3d., taking the cost of peat at 4s. 4d. per 
ton of dry peat, used with 70 per cent. of water. Against this 
there is the selling price of £11 to £12 per ton of sulphate. 

London, September 21st. HERMAN WOLTERECK. 





TIN-POT CONCRETE AND WOOD BLOCKING. 


Srr,—Under the above heading of my letter in your columns of 
the 4th inst. I was pleased to read ‘ M. Inst. C.E.’s” letter in 
your issue of the 11th inst. We have, undoubtedly, been witnesses 
of the same piece of work, and I can assure “‘ M, Inst. C.E.” that 
it was only my modesty—Colonials do sometimes possess this very 
valuable qualification—which prevented me from painting the 
picture in blacker colours. 

Since writing my letter I have had opportunities of inspecting 
concrete work in London, and I am quite satisfied now that tin 
pots, &c., do not form one of the constituents in work carried out 
by a responsible contractor and engineer. 

It will be interesting for ‘‘ M. Inst. C.E.” to watch the life of 
this road in question. I am sorry that I shall not be able to do 
so, as I shall probably soon depart for South America. 

COLONIAL ENGINEER, 





PROPELLERS, MARINE AND AERIAL. 


Str, — For several years Griffith’s propellers were made with the 
tip of the blades inclined forward, pointing towards the ship. I 
have been unable to find any definite statement of the effect of 
this forward inclination on the revolutions, the power of the 
engines, or the speed of the ship. 

I note that Case’s patent, 9301 of 1893, and that of the Hon. 
C. A. Parsons’, 18,950 of 1894, claim propeller blades having a 
forward inclination. 

Information on the results obtained by propellers of the same 
dimensions and pitch, but having the blades (1) normal, (2) 
inclined, say, 10 degrees aft, (3) inclined, say, 10 degrees forward, 
will be, I believe, generally appreciated by your readers, and 
certainly by MOTORITE. 


CENTENARY OF THE FIRST PASSENGER TRAIN. 


S1r,— Referring to the article under the above heading in your 
issue of the 18th inst., p. 307, may I call attention to an article on 
the same subject in THE ENGINEER of December 18th, 1903, which 
carries the history of the experiment a little later! It is impos- 
sible to fix the precise spot of the trial, but it was on the Southamp- 
ton estate, the boundaries of which are well known, and the 
Orange Tree public-house still flourishes in the Euston-road at the 


> 


corner of George-street. R. B. P. 








Tux River class destroyer Kennet, lying in No. 1 Basin, 
North Yard, Devonport, making good the damage sustained in 
collision with the destroyer Arun, is to have her equipment im- 
proved by a set of wireless apparatus of the improved destroyer 
type. A wireless room is being erected on the afterpart of the 
forecastle deck abaft the charthouse, and a set of insulated 
rigging is being prepared to replace the ordinary rigging. Altera- 
tions to the mast will ensure a vertical height for the aérial wire 
of not less than 60ft. The injuries to the Kennet are on the port 
side above water, in the vicinity of the engine-room, the plating 
having been fractured and bulged in for a short length of the 





upper strake, 
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ESTIMATING AND RATE-FIXING FOR FITTING 
AND MACHINE SHOPS. 
By A. E. Racor. 
No, I. 

THE foreman machinist is often asked to estimate the 
cost of production of an article he has never seen, and the 
difficulties of manufacture of which he has not experienced. 
He then finds himself in a difficulty. He may have made 
something similar to it before, but not quite the same, so he 
bases his estimate on the previous costs. Should his firm 
secure the order, he has to make the article within the cost 
stated by him in the estimate, and possibly owing to his 
unmethodical method of estimating, he discovers he omitted 
to price some at first sight trivial, but ultimately expensive 
details. As a result there is less profit or perhaps a loss to 
the contractors. In either case he will have to give a reason 
for having exceeded the estimate. Should he put a high 
price on the work so as to be sure not to lose over the job, he 
probably never sees the work, which goes to a cheaper firm. 
Consequently, the only remedy is to obtain a reliable means 
of estimating. In making estimates the actual estimated 
time should have a percentage added to it for extra cost of 
its share of overtime and also a percentage added to cover 
the time wasted when testing, &c. 

In estimating, the method I would advocate is that used 
by rate-fixers when fixing prices in ‘*‘ premium bonus ’’ shops. 
That is to say, the time necessary for completion of work is 
calculated and the cost found as follows :— 

(Time estimated) x (Workmen’s rate of wages per hour). 

It is admitted that few foremen can estimate a time limit 
on a piece of work with an assurance of its correctness. Old 
hands are often able to guess the cost, but a guess is too 
uncertain in these days of keen competition. Naturally, an 
estimate is not infallible because it happens to have been 
calculated by the help of formulze. The foreman still has to 
exercise his mind in estimating the feeds, cuts, speeds, 
setting times, &c., for each individual job; these quantities 
being all based on local conditions can only be ascertained 
by past experience. 

The foreman or manager reading this article and deciding 
to put his shop on a firm basis as regards estimativg cost of 
manufacture must first of all make himself thoroughly well 
acquainted with the means of production at his disposal. He 
must know the speed of every machine he possesses and the feeds 
possible on them. The depth of cut he utilises will naturally 
depend on the feeds he employs, the quantity of metal to be 
removed, whether the work may be stressed by a heavy cut 
with safety, and many other reasons which will be peculiar 
to the workin hand. The great evil to be avoided when 
estimating is that of saying the tool will cut at such and such 
a speed without being certain it will. If when tested the 
tool does not do what is expected of it then the driving power 
should be altered to suit requirements. It is worse than 
useless to estimate a slow running machine as if it were a new 
machine of latest pattern. Assuming the machines to be 
ready for work, we must first of all start to examine them in 
detail, and so ascertain what manner of work may be done in 
the factory. 


PLANING, SLOTTING, AND OTHER SIMILAR MACHINES. 


Commencing with the above machines, which are all of 
the same principle of construction, we must, before being 
able to estimate work on them, know something about their 
principal characteristics. Greatest travel; cutting speed in 
feet per minute ; number of tools ; breadth of table; greatest 
height machine will take below cross-slide; number of feeds 
possible, &c. Now as it is not economical to machine work 
always with the same length of travel, we have a variable 
length of stroke, consequently for a constant speed of 
the driving belt we have a variable number of strokes 
per minute for the machine. Therefore, the first thing to do 
is to find a factor for every machine of this type, that we may 
have a ready means of finding the number of strokes per 
minute for any length of travel that may be required. 

Method of finding factor.—Allow machine to travel, say, 
ten completed strokes, note the time taken—say, 15 min. 40sec. 
—and the length of stroke—say, 15ft. 

Length of stroke x number of strokes 
Time taken 
15ft. x 12 x 10 

15.66 _ 
In other words, 114 = number of inches the tool will machine 
per minute, taking the reversing stroke into account. Should 
the tool cut both forward and reverse, then the length of 
stroke in above formula should be multiplied by 2. It follows 
from the above that 
Number of strokes! _ 

per minute } Length of travel of tool or table 

That the length of travel exceeds the length of work to be 
machined must nct be overlooked, especially as in a short job 
the extra travel may nearly equal the length of the work 
itself, and on some fast machines a stroke of about 2ft. would 
be needed to machine a boss perhaps only 3in. diameter. 

It will be found necessary to find a factor for every machine 
of this type, which comprises planing machines, both hori- 
zontal and radial; slotting machines, shaping machines, and 
combined planing and slotting machines. 


Factor of machine = 


Factor of machine 





difference being in the feeds and the number of cuts 
employed. The estimator’s practical experience will tell him 
this, and they will depend on the work itself. 

(Breadth of surface + lin,) x number of 

a Ft feeds x number of cuts 
minutes } Number of strokes per minute 

Slotting machines are estimated in a similar manner, only the 
‘* breadth of the work’’ becomes the ‘‘distance round the 
work’’ in the estimate. Shapers and radial planers are 
estimated in exactly the same way as the planing machine. 


Cutting time ) 


LATHES, CIRCULAR PLANERS, TURRET LATHES, &C. 


In dealing with machine tools having circular motion such 
as lathes, turret lathes, automatic machines, circular planers, 
boring mills and large horizontal borers, it is first necessary 
to know what each machine is capable of doing. That is to 
say, the greatest possible number of revolutions, swinging 
radius, size of work machine is capable of accommodating, 
feeds, kc. Some lathes have hand feed only, others will have 
gear for three different feeds; and again, in others it is 
necessary to set wheels in order to obtain automatic feed. 
All these facts should be noted and tabulated after the manner 
employed for the planing machines. 

The same principle is employed when estimating the cutting 
time on any of the above machines, but the conditions of 
manufacture are rather different, consequently work may be 
done cheaper on a boring mill than it would have been 
done in a lathe. Though the cutting time would be the 
same, a saving would ensue, due to the greater ease in setting 
awkward work on a mill. 

Estimate for the above machines.— 

{ Cutting time for roughing work. 

Cutting time for finishing work. 
- - + Time for putting on feeds and cuts. 
+ Time for gauging. 

(4 Time for tools and setting work. 

It is desirable that each of these times should be estimated 
on its own merits, except the time for putting on feeds and 
cuts, This time will vary between 15 per cent. and 30 per cent. 
of the cutting time. The less intricate the work the smaller 
the percentage added for feeds and cuts. In estimating the 
setting time, the number of bolts necessary to secure work, 
weight of job, accuracy required, ease of manipulation, must 
all be taken into account. 

When boring small holes for jigs where great accuracy is 
required, and each hole is set from a bush, the turner will 
very often spend an hour setting one hole. Should the work 
be heavy or on an angle plate, he probably will take two 
hours to set every bush. Then, again, the cost of fixing the 
bushes in position must be allowed, for even a good fitter 
will set a bush in little less than an hour, securing the same 
during this time. 

Length of travel x number of cuts * 
of feeds 
Number of revolutions per minute. 


Actual time 


The cutting ) number 
time 
in minutes } 

In all these machines, by ‘‘ the travel’’ is meant the dis- 
tance traversed by the tool, and is a little more than the length 
of the work—perhaps an inch or so. Then, suppose there 
are two tools, as often occurs on a boring mill ora circular 
plane. The tools may be each working at a small feed and 
heavy cut. In the estimate the two tools will be considered 
as one, acting at the same feed, but the cuts combined, or, 
perhaps, the tools, are traversing with a broad feed and on 
the same plane as each other, but one is slightly behind the 
other; as a result in the estimate the two tools appear as 
one tool with same cut and the feed a3 when the two feeds 
are combined. 

The number of revolutions of the table depends on the 
diameter of the work, quality of tools, and material to be 
machined. 
Number of} 
revolutions 
per minute) 
the circumferential speed depending entirely on the tools 
available and material to be machined. In ordinary cases a 
speed of 30ft. per minute will not be found excessive when 
roughing cast iron and mild steel, but unless special steel is 
used 20ft. will be found a sufficiently high cutting speed for 
cast steel. 

To turn a worm or a screw is rather a different matter; the 
speeds should not exceed about 15ft. per minute for mild 
steel and 5ft. or 8ft. per minute for cast steel, otherwise 
there is a danger of spoiling the work, cutting away threads, 
&c. In turning worms and screws there are several diffi- 
culties not met with in ordinary work, and the cutting time 
really becomes but a small portion of the total time necessary 
for the manufacture of the work. Should there be but one 
worm the estimator must treble the calculated cutting time 
to obtain the necessary estimated actual time. If there are 
several similar worms, double the cutting time and setting 
time will give the actual time. 

Cutting time for a worm = (ripping time) + (finishing time). 
Length of travel x depth of tooth x 120 feeds 
per inch depth x travel per inch 
x number of starts 


Revolutions of spindle per minute _ 


Circumferential speed in inches per minute 
Diameter of work (inches) x 3+ 


Ripping | 
time 
in 
minutes } 


Table for Planers, &c. 


Shortest 
length of 
stroke. 


Feeds 
per inch, 


Greatest 
travel. 


No. of 


machine. Type. 


Planer 15ft. Up to gin. eft. 


3ft. 6in. 
4ft. 


Slotter Up to jin. 


Shaper Up to jin. 


12ft. 


R. plarer Up to ;gin. 


Estimate for planing machine.— 
( Cutting time, 
Actual _ | + 10 percent. ditto for putting on cuts and feeds 
time | + Setting time. 
+ Time for gauging. 
The cutting time consists of both roughing and finishing | 
times, but in either case the same formula is used; the! 


Factor. 


122 


214 
160 


Greatest 
height on 
machine. 


Size of table. | No. of tools. Remarks, 


16ft. by 8ft. { 2 top boxes 12ft. Very powerful machine 


| 4 side boxes 
3ft. 


3ft. diameter 1 tool 


2 tools 


No table plate 
on floor 


J2tt. by 3ft. 1 tool 4tt. 


Length of travel x 40 cuts x number of sides 
to finish x travel per inch 
Revolutions per minute 


Finishing ) 
time in -= 
minutes ) 
where 





v7 1 


The travel per inch ee ph 


a 
Number of sides to finish = Number of threads x 9 
Number of starts = Number of threads in Worn 
It may be noticed that in a worm, say, 6in. pitch diameter 

10in. long, the tool will probably travel 3in. either end of th: 

worm ; and though the worm is only 10in. long, the travel 
is 16in. long—60 per cent. longer than the worm. At ftst 
sight this might be overlooked, but it is imperative that thi 
should not be forgotten. If it is, the estimate will he totally 
wrong. y 
WHITWORTH SCREWS, 
For Cast Steel Screws. 
Travel in inches x 480 

Revolutions per minute at 10ft. per minuto 

For Mild Steel Screws. : 

Cutting time} Travel in inches x 240 

in minutes ) — Revolutions per minute at 15ft. per minut 

Female screws of moderate depth—say, up to 2.5 diameters 
deep—will require up to 50 per cent. on the above times 
after which 15 to 25 per cent. on above times should be 
added per every extra diameter in depth. In screwing gun. 
metal a higher speed may be used, and the constant hecomes 
180 instead of 480, as in the case of cast steel. ; 

When boring holes in a lathe, if there is no hole to begin 
with, a start must be made with a drill, so that a hole may 
be made to allow the passage of the boring bar that the hole 
may be finished, 
Cutting time in) 
minutes for flat 

drill ) 

The revolutions depending on the diameter of the drill ang 
the feeds on the material being bored ; 150 to 175 feeds per 
inch for work up to 24in. diameter in tough stee! will be 
found near the correct thing. When the hole is cored, and 
it has to be finished to the size by means of the boring tool, 
the estimated time is found in the same way as if the meta] 
to be removed was on the outside. The only difference jg 
that a rather light cut is taken owing to the spring of the 
boring bar. When boring, should the hole not be a very 
large one, but rather deep, a bar with adjustment for two 
tools may be used with advantage, the time spent in fixing 
the extra tool being considerably less than the time saved ip 
cutting, by means of its employment. 

Should the machinist require to cut out a large diamete 
hole in a plate, he will probably use a cross-cut chisel to rip 
out the piece in the first instance, after which he will finish 
to size with an ordinary tool. The number of feeds will not 
be more than 100 per inch for mild steel or 150 for cast steel, 
the chisel being of ordinary steel. If the plate is of brass a 
circumferential speed of 40ft. per minute with about 60 
feeds per inch will be found to give good results. 


Cutting time) 
in minutes } 


[Depth of bore + 14in. 
Number of revolutions per minute * 


150 feeds 








A NEW TYPE OF PISTON RING. 


PISTON rings for internal combustion engines are tisually 
of the Ramsbottom type, made from cast iron, being first 
turned and bored in the lathe to a diameter larger than the 
cylinder into which they are required to be fitted. They are 
then ground on the sides and split, and a definite amount of 
metal is removed at the joint to allow the ring when com- 
pressed and ground to enter the cylinder. For grinding, the 
ring is compressed and held in a chuck and ground to the 
exact diameter of the cylinder. 

The ring is usually bored excentrically, so that the thickness 
may be least at the section nearest the joint. Four objections 
are often urged against this type of ring. It is said that the 
side wearing surface of the ring is reduced for a part of its 
circumference, and that wear takes place both on the ring 
and in the ring grooves of the piston. It is further urged 
that a twisting effect is produced by the reciprocating action 
of the piston causing the sharp edges of the piston ring to 
rub both upon the ring grooves and upon the surface of the 
cylinder and undue wear results. That the section of the 
piston ring near the joint is weak, and lastly, that the piston 














NEW PISTON RING 


ring is held from moving round in the ring groove by 
means of a peg fixed in the groove at the correct position 
for the ring joint, and there is some risk of the ring riding 
over this peg after a certain amount of wear has taken place 
owing to the thin section of the ring near the peg. 

We have just had brought to our notice a new ring known 
as the ‘‘S.P.,’’ which it is claimed overcomes the objections 
which we have just enumerated. It is made by James 
B. Petter and Sons, Limited, of 73, Queen Victoria-street, 
London. 

Like the rings described above, it is bored excentrically in 
order to obtain approximately uniform normal pressure, but 
this boring cut is confined to the centre of the ring, as shown 
clearly in the engraving, and forms an excentric groove in its 
interior circumference, leaving the sides untouched. Thus the 
side wearing surface is uniform and as large as possible, and the 
cross section of the ring is very strong and resists the tendencies, 
which always exist, to set up distortion. The ‘‘§.P.’’ ring 
has been on trial for a considerable time and has, we 
are informed, given excellent results. It is interesting to 
note that it has been adopted as the standard piston ring on 
the oil engines manufactured by the wentors, 
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BOILER TUBE CLEANER. 


THE accompanying engravings illustrate the ‘‘ Alexander ’ 
boiler cleaner, which is made by Messrs. Henschel and Sobn, 
locomotive builders, of Cassel in Germany, for whom Mr. 
Otto Gossell, of 110, Cannon-street, E.C., is agent in this 





’ 


country. The apparatus is intended for cleaning the tubes of 
locomotive boilers, and is equally suitable for portable 
boilers. In the former case boiler tubes can be cleaned whilst 


the engine is running, and when applied to stationary 
engines the apparatus will work when the regulator is open. 
It is well known that unburnt fuel collects in the tubes of 
locomotives, and the function of this device is to blow the 

















Fig. 2—VALVE GEAR 


| inside the steam chamber above the piston, the chamber being 


deposit back by steam into the furnace, where it is consumed. | 

his, it is claimed, considerably reduces the emission of | 
sparks, and at the same time keeps the boiler in good working 
condition. 

Briefly stated the invention consists in arranging two pipes 
near the tube plate in the smoke-box in such a manner that 
they can be moved up and down in front of the tubes. The 
pipes are perforated on the sides facing the boiler tubes, and 
strong jets of steam can be made to escape through the holes 
thus made which enter the tubes, and force all accumulation 
of coal dust and ashes back into the fire-box. These cleaning | 
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tubes, as we will call them, can either be worked up and 
down by hand or by steam. Both systems are shown in the 
engraving—Fig. 1—one on either side of the boiler. The top 
view shows the arrangement for using steam, and the other 
is the arrangement of the apparatus when worked by hand. 
The cleaning tubes are clcsed at one end, and at the other 
they are fastened to the sockets of two cylindrical cock plugs. 
The bodies of these cocks are placed to the right and left on 
the outside of the smoke-box some distance above the top 
row of boiler tubes, The two cleaning tubes are connected 
together by means of rods and levers placed across the top of 
the boiler, and they move together, so that when one of the 
tubes is at the top the other is at the bottom, and vice versd. 
By this arrangement the tubes mutually balance each other’s 
weight. During the passage up and down of the two cleaning 
pipes the central part of the tube-plate is covered twice, and 
the tubes near the centre are those which usually require the 
most cleaning. In the engraving—Fig. 3—we illustrate the 
small steam cylinder which actuates the cleaning arms when 
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MOVING THE ARMS 


Fig. 3—CYLINDER FOR 


steam power is used. This cylinder is fixed to a bracket which 
is riveted to the smoke-box plating. In order to avoid the 
use of a stuffing-box the connecting-rod and lever are placed 


especially adapted for this purpose. It is therefore necessary 
to fit the tap alone with labyrinth packing. 

To clean the tubes the driver opens the cock A—Fig. 1— 
which allows steam to enter either above or below the piston 
in the small cylinder just referred to. By the cock tap being 


thus brought into its extreme position live steam is allowed to 
enter the cleaning tubes. When the handle B—see Fig. 2—is 
in the central or neutral position all the steam pipes are closed. 
| Thus, all that is required is to turn the handle B either to 
the right or left and leave it there for a few seconds before 


two or three times every thirty or forty minutes, depending on 
local considerations. It should be stated that as the cleaning 
tubes when they are not in operation are withdrawn from the 
path of the fire gases, there is no fear of their being destroyed 
by the heat, and they do not obstruct the hot gases, so that 
the production of steam is not interfered with. 








AMERICAN ENGINEERING NEWS. 


New styles of wire ropes.—Ordinary wire ropes used for 
hoisting will rotate when under load and cause the load to 
spin or revolve. This makes it necessary very frequently to 
attach a guy line or steady rope to one end of the load. 
Several designs of ropes have been patented for eliminating 
this trouble, and two non-spinning ropes—the American 
and Kilindo—are now being introduced by American 
manufacturers. A third manufacturer is introducing a 
non-kinking rope which is intended specially for such work 
as sinking wells, where the rope is alternately taut and slack, 
and works in a contracted space. In the ‘‘ American’’ non- 
spinning rope the lay is as follows: an inner series oi wire 
strands is wound in one direction over a core; an outer 
series of strands is wound upon the first series in the opposite 
direction. The wires which make up each of the inner 
strands are twisted in the same direction as the lay of 
the strands. In the outer series the wires of each 
strand are laid in the opposite direction to the lay of the 
strands. The number of strands must be greater for the 
outer than for the inner series. For this reason, the inner 
series has the wires as well as the strands all laid in one 
direction as described, thereby giving them a tendency to 
uvtwist very much faster than if they were twisted in the 
direction opposite to the lay of the strands. The wires in 
the outer layer, being laid in an opposite direction to the lay 
of the strands, do not tend to untwist as fast as the inner 
layer. The strands in the outer layer, however, counteract 
the tendency of the rope as a whole to untwist. Whena 
weight is applied to the end of the rope, the greater number of 
strands of the outer layer has a tendency to untwist in one 
direction, whereas the fewer strands of the inner layer have a 
tendency to untwist very much faster in the opposite 
direction. In practice it is found that these two opposite 
actions almost perfectly balance each other. 

American .iron and steel.—A statistical report of the 
American Iron and Steel Association gives the pig iron 
production for the first six months of 1908 as 6,918,000 long 
tons, the smallest since 1900. In 1907 the production was 
12,303,300 tons for the first and 13,480,000 tons for the 
second half The production of charcoal pig for 1908 has 
been 129,720 tons; basic pig, 1,481,600 tons; and spiegeleisen 
and ferro-manganese, €5,493 tons. In each case the figures 
are only about half those for the corresponding period of 1907. 
On June 30th, 1908, there were twenty-four blast furnaces 
under construction, including one for charcoal fuel, and 
seventeen furnaces were being rebuilt. During the year 1907 
the steel production included 11,667,550 long tons of Bessemer 
steel, 11,549,730 tons of open-hearth steel, and 145,309 tons 
of crucible and other steel. This makes a total of 23,362,594 
tons of steel ingots and castings,the total being a little lower 
than: that of 1906. There were 234 works making steel 
ingots and castings, only twenty-nine of which made both 
ingots and castings. The rail production was less than in 
1906, but the tonnage of open-hearth rails was considerably 
greater. The totals were 3,380,025 tons of Bessemer steel 
rails, 252,704 tons of open-hearth steel rails, and 925 tons of 
iron rails. All these iron rails are of less than 45 1b. per yard. 
Of the 3,632,729 tons of steel rails,,1,767,830 tons were over 
85 lb. per yard. The exports of rails aggregated 338,900 tons, 
and the imports 3752 tons. Rolled joists and shapes for 1907 
aggregated 1,940,350 tons ; iron and steel wire rods, 2,017,583 
tons; plates and sheets, 4,248,832 tons ; tinning plates, 
504,000 tons ; tin and terne plates, 514,775 tons ; fish-plates, 
193,223 tons; hoops and bands, 674,347 tons. 

A large passenger terminus.—The Chicago and North- 
Western Railway is to build at Chicago a large new terminus 
on a more convenient site than that of the present station. 
The station building will be three storeys high, and the main 
entrance will be a large portico or colonnade 120ft. in height. 
Broad doorways open from this into a hall 250ft, by 100ft., 
along the sides of which are the ticket, luggage, telegraph, 
telephone and cab offices, newspaper stands, lunch rooms, 
parcels rooms, &c. Adjacent to this will be a special hall for 
immigrants, with separate waiting, lunch and toilet rooms, 
interpreters’ offices, &c., for this class of passengers. On the 
second floor, at the platform level, there will be the main wait- 
ing-room, 100ft. by 200ft., dining-room, ladies’ dining-room, 
and ladies’ toilet and rest rooms. On the third floor there will 
be private rooms for the accommodation of invalids or ladies 
with children, these being in charge of trained nurses. On 
the other side of this floor there will be the barber shop and 
men’s smoking and toilet rooms. Special lifts will serve the 
different departments. As the road has an enormous 
suburban traffic, a special hall is provided for this traffic, 
with broad stairways leading directly to a concourse or open 
space 60ft. by 320ft. between the waiting-room and the screen 
which shuts off the platforms. The train hall will be 320ft. 
wide and 850ft. long, with sixteen lines of rails. The roof 
will be low, having arched girders supported on columns, the 
roof itself being of concrete. Over the middle of each line of 
rails there will be a longitudinal opening, with sides extending 
above and below the roof so as to screen the platforms 
from driving rain. This plan has been found very 
satisfactory in a recently-built terminus at Hoboken. 
The station will be approached by four main lines of rails 
carried on a solid embankment having masonry retaining 
walls and abutments and steel spans over the streets. The 
total cost, including land, will be about £4,000,000. 

A railway cut-off line—Many American railways are 
facilitating traffic by building direct lines or “‘ cut-offs ’’ to 
eliminate circuitous portions of their lines. In most cases 
the original circuitous location was adopted on account 
of the great cost of building direct through heavy country, 
but with the growth of traffic the reconstruction at 
great cost becomes a real economy. The Delaware, 
Lackawanna and Western Railway has commenced the 
construction of a line of this character, commencing at 
the Delaware River and extending across rocky ridges and 
deep valleys to another point on its main line. This 
‘‘ cut-off ’’ will be 283 miles long, with maximum gradients 
of 1 in 200, instead of 1 in 87, and with one curve as 
sharp as 1650ft. in place of several curves of 1146ft. to 
850ft. radius. There are no tunnels, The line will save 








This operation may be repeated 
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834 


fHE ENGINEER 


Serr. 28, 1908 


— 





as 





11} miles in distance, 1560 deg. of curvature, and will 
have 15 curves aggregating 5 miles instead of 57 curves 
aggregating 13 miles. The total rise and fall willbe only 
lift. instead of 248ft. Before undertaking this costly 
work a careful investigation was made to determine 
whether the annual saving in the cost of working and 
maintenance would justify the expense. There will be a 
large number of bridges, all of concrete, and with spans 
up to 150ft. The Jargest bridge is that over the Delaware 
River, with five 150ft. arches, two 120ft. arches, and two 
30ft. arches. It will be 1450ft. long, with the rails 65ft. 
above the water. Spandrel arches will carry a flat concrete 
floor on which the ballast will be laid. The abutments will 
also have flat floors, so that only the toe of the embank- 
ment rests against the abutment wall. 

Coal briquettes on the Pennsylvania railroad.—The use 
of coal briquettes has made very little progress in the 
United States, although numerous machines and processes 
have been introduced from time to time to deal with fine 
coal and soft or friable coals. The United States Geological 
Survey has been carrying out comprehensive trials for 
about four years, and recently made a test with briquettes 
as fuel for a locomotive running on the testing plant of 
the Pennsylvania railroad. The object was to ascertain if 
low volatile coals of a semi-smokeless nature, but friable, 
and therefore not satisfactory for locomotive fuel, could, 
when briquetted, be used to reduce the amount of smoke 
and prevent the loss due to cinders, which is large in coals 
of this chaacter. The briquettes were shovelled into the 
fire-box in the usual way. When the rate of evaporation 
was 8 lb. of water per square foot of heating surface, the 
equivalent evaporation per pound of fuel was 941b. with 
the coal, and 10? lb. with the briquettes. With a rate 
of 161b. per square foot the equivalent evaporation was 
63 lb. for the coal, and 8} 1b. for the briquettes. The 
uniform size of the briquettes gave a better distribution of 
air and more complete combustion, and the calorific value 
of the cinders from the briquettes was less than that of 
cinders from the coal. The quantities of cinders in 
the smoke-box were about the same, and the same fire-box 
and smoke-box temperatures were obtained with the coal used 
plain or briquetted. With the engine running at a rate of 
373 miles per hour, and a 25 per cent. cut off, the fuel 
consumption per drawbar horse power was 4} lb. of coal and 
33 lb. of briquettes. The amount of smoke was decidedly 
less with the briquettes. No difficulty was found in starting 
the fire in the usual way with the briquettes. Exposure tests 
showed no loss of efficiency or by abrasion due to weathering. 





FOUNDATION PILING FOR GLASGOW SEWAGE 
PUMPING STATION. 

AN interesting piece of engineering work in connection 
with the Glasgow south side sewage scheme, which in a sense 
forms the key to the last stage of the purification of the river 
Clyde, has reached a stage at which a few notes may be of 
interest. This is the pumping station at St. James-street, 
Kinning Park, the completion of which in about three years 
hence will mark almcst the final touch in the realisation of 
the great scheme for the treatment of the whole of the sewage 
of the south side of Greater Glasgow. In coming to utilise 
the site chosen for the pumping station, after due considera- 
tion of all the requirements of the scheme as a whole, it was 
realised that difficulties ahead lay in the character of the 
strata. For the first 20ft. or thereabouts it was of fine dry 
material, but below that there lay a bed of very fine running 
sand, highly charged with water. The boulder clay below 
that again could only be reached after going down slightly 
over 60ft. from the surface. It was seen at once that the 
task of piling the whole area through the running sand, down 
to the clay, would be both difficult and dangerous—difficult 
because of the circumscribed area, and the depth it would be 
necessary tc pile; and dangerous, because the site was 
bounded on two sides by tramway car lines and thoroughfares 
along which very heavy traffic for the docks is of daily 
occurrence, and because on the third sice there was a trans- 
former station of the Tramways Department, and on the 
fourth side a five storey granary built of brick. 

Mr. W. C, Easton, resident engineer on the station, in 
reporting to the Corporation on the 9th inst., stated that the 
main or external piling above alluded to was completed the 
day previous ; 201 piles having been driven through a depth 
of from 40ft. to 43ft. of the fine running sand down into the 
boulder clay. This completes the second difficult stage, 
which was pre-eminently the critical stage, and one which, 
particularly during the initial period, gave the staff a very 
great deal of anxiety. The excavations now made within 
this piling have exposed about a quarter of its depth to view, 
and close examination, coupled with the careful observations 
made throughout its execution, indicate a very satisfactory 
job. The only damage worth mentioning, consequent on the 
heavy and prolonged hammering, consists of the movement— 
reported while it was occurring—of the end of the old five- 
storey granary building. This wall, 90ft. in height and 60ft. 
long, standing at a higher level than, and within 18ft. of the 
piling, moved slowly and steadily 14in. to 2in. towards the 
works site, but fortunately in one mass without any signs of 
the top heeling over. There are five difficult stager, which 
include the underpinning and main piling respectively. 
These have been completed. Internal piling: This is fairly 
started, but will take some months to complete, and presents 
the least difficulty of the five. Excavating to formation level 
45ft. to 50ft. below ground level and plugging the bottom in 
the compartments, which will be enclosed by the main and 
internal piling. This will follow on the completion of the 
internal piling. It will rank next in order of difficulty to the 
main piling just completed. Building the walJs up to about 
29ft. from the original ground surface, which will take them 
out of the danger zone. There is also a large quantity of 
work under usual, though cramped conditions. 

With regard to the south side sewage scheme as a whole, it 
has now been recommended by the city engineer, Mr. A. 
B. MacDonald, that an extension of time by one year—to 
August, 1911—would be necessary for the completion of the 
works, and that borrowing powers to the increased amount 
of £175,000 would also be required, 











Ir is stated that whilst the 3363 miles of railway in 
Ireland were constructed for approximately forty-four millions 
sterling, the 814 miles of tube railways in London cost nearly 
twenty-eight millions to build. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Iron Trade Prospects. 8 

THE course of the Staffordshire trade is fairly preserved, 
but all cause for uncertainty is not yet removed and it is difficult 
to be fully convinced that demand is going to be all that iron- 
masters would like between now and the end of the year. The 
finished iron market refuses at present, in other than exceptional 
instances, to follow the improvement that has been effected in 
raw iron. To be permanent, the increased sales and dearer prices 
of pig iron should be preceded by an influx of orders at the mills 
and forges. But this feature is absent. On this account some 
ironmasters who have been longest in the trade entertain doubts 
of the continuance of the upward movement. 


Has the Revival Begun Badly ? 

The ironmasters referred to above indulge the criticism 
that ‘‘the revival has begun at the wrong end.” As opposed to 
this criticism, however, the circumstance may be adduced that in 
recent years iron trade revivals in Staffordshire have commenced 
with a boom in pig iron. In the opinion of many people, indeed, 
the notion that to be lasting improvement must first be seen in 
manufactured iron is voted exploded. The march of the steel 
age, if nothing else, is declared, and with a considerable show of 
reason, to have upset these old calculations. 


Midland Pig Iron: German Situation. 

The decline in the values of Cleveland warrants and 
makers’ iron, and the new and important situation in the German 
pig iron trade, is occasioning some caution by Staffordshire pig 
iron buyers. It is understood here that there are some 500,000 tons 
of pig iron in stores in Germany, and if this were put on the 
market in a competitive spirit, prices would certainly seriously 
fall. The failure of the German ironmasters to renew their pig 
iron syndicates may have an important bearing upon the English 
iron position. What is just now going on in Germany cannot be 
disregarded in attempting to form an estimate of the probable 
early outlook of the home trade. It is stated that the Kraft 
Works were willing to consent to a new syndicate for foundry 
iron if it were allowed to dispose of 130,000 tons of quality iron 
and 30,000 tons of a brand competing with No. 3 Cleveland within 
an adequate radius, but that the syndicate refused this. Local 
pig iron prices are quoted this week :—Forge pig iron: Stafford- 
shire, common, 46s.; part-mine, 49s. to 50s.; best all-mine, 80s. to 
85s.; cold blast, 110s.; Northamptonshire, 46s. to 47s, 6d.; Derby- 
shire, 48s, to 49s.; North Staffordshire, 493. to 50s. 


October Iron Trade Quarterly Meetings. 

The October iron trade quarterly meetings are fixed for 
October 7th in Wolverhampton and October 8th in Birmingham, 
and much expectation is indulged concerning the probable cou: se 
of finished iron prices. Demand does not improve at present, 
except in respect of unmarked bars. The demand in the sheet 
trade especially is very undersized. Marked bars remain at £8. 
A fairly steady export demand is reported for North Staffordshire 
crown bars at £6 10s., delivered at the ports, and South Stafford- 
shire unmarked bats vary from £6 2s. 6d. to £6 7s. 6d., according 
to quality, at makers’ works. The sheet trade is very little 
improved, but the portents are held to be more favourable. 
Quotations rule on the basis of £7 7s. 6d. to £7 10s. for doubles, 
£8 to £8 2s, 6d. lattens, and £12 10s. f.o.b. galvanised corrugated 
sheets of 24 w.g. Hoops are £7, and gas tube strip £6 10s. to 
£6 12s. 6d. per ton. 


The Steel Revival. 

The steel trade is characterised by distinct revival and 
specific advances in quotations must early be looked for. Arising, 
it is understood, out of the two advances in rolled material prices 
announced this month by the steelmakerts in the West of Scotland, 
there has just been a conference at Derby of the all-England 
sectional steelmakers to consider the question of prices. An 
advance was expected to be declared. Instead, however, it is 
made known that it was resolved for the present to make no 
change. The reason is not assigned for this course, but the 
general opinion of the Birmingham market is that the advance is 
ovly delayed. Staffordshire rolled steel prices are quoted at 
date: boiler plates, £6 15s.; girder plates, £6 2s. 6d.; angles, 
£5 16s. 3d.; and joists, £5 15s. to £6 5s. per ton. Raw steel 
again shows a stiffening tendency, and some sellers on Birmingham 
Exchange this week decline to entertain less than £4 15s. fo 
Bessemer billets, and £4 15s. to £4 17s. 6d. for Siemens. 


Railway Material Prospects. 

It is understood that with a view of taking advantage of 
the market certain Colonial Governments are just now making 
preparation to purchase large quantities of railway material during 
the next month or two in this country. Comparisons of prices 
which have been made show that contracts can be placed with 
British firms at present with considerable advantage, despite any 
amount of foreign competition. The business should also be 
assisted by the circumstance that the shipping companies, it is 
believed, are prepared to give rates for transport with which even 
the Japanese would have difficulty in competing. 


English Orders for Germany. 

It is this week reported on what looks like good authority 
that another large Government contract has just been placed 
abroad, owing to a slight difference in price. The statement is 
that a very valuable contract for nuts and bolts required by the 
India State Railways has been given out to Germany. British 
firms tendered, including one of the largest firms of railway 
fastenings producers probably in the world, situated at Wolver- 
hampton, but all were passed over. A good deal of indignation is 
felt, since the contract, it is understood, was a large one, and 
would have given employment for five or six months. The differ- 
ence in price between the English and the German tenders is 
stated to have been only small. The Coventry City Council have, 
it has this week been made known, lately given out a contract for 
an electric cable to the Union Cable Company, Limited, of Berlin. 
The reasons alleged by the Electric Light Committee are that the 
priees obtained from English firms were “‘time after time almost 
exactly identical, and that, as copper went up enormously in 
price, the only way to deal with the English makers’ ring was to 
obtain the cable from Germany. The quotation attached to the 
Berlin tender was ‘‘ considerably less” than the home «juotations. 
The Coventry Council have confirmed the action of the Com- 
mittee. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
MANCHESTER, September 23rd. 
A Set-back in Pig Iron. 

THERE was about an average attendance on the Iron 
*Change on Tuesday, although it was generally expected, in view 
of the Lancashire cotton lock-out, that business would have been 
on a very quiet scale. This was scarcely the case. There was a 
fair amount of confidence all round, although it could not be said 
that the bookings on spot were large. If anything, Scotch brands 
were the turn lower, although Eglinton and Dalmellington, of 
which latter brand there is little on offer, maintained late rates to 





about 6d. per ton higher. 
iron unchanged. 


Finished Iron and Steel. 
A fair bus‘ness continues. Billets are steady and pl 


Hematite was very steady, and forge 


2 ates 
firm. 


Copper. 
In manufactured stuff, sheets are £2 per ton lower, In- 
gots are easier, and there is no change in tubes, 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 53s.; Derbyshire 
53s.; Staffordshire, 52s. 6d. to 53s.; Northamptonshire, 53., 64’ 
to 54s; Middlesbrough, open brands, 59s. 10d. to bs. 4q 
Scotch: Gartsherrie, 61s. to 61s. 6d.; Glengarnock, 60s. 6q.: 
Eglinton, 59s.; Dalmellington, 59s. 6d., delivered Manchester: 
West Coast hematite, 61s. East Coast ditto, 57s, both 
f.o.t. Seotch, delivered Heysham: Gartsherrie, 50:.  t, 
59s. 6d.; Glengarnock, 58s. 6d.; Eglinton, 57s.; Dalmellington 
57s. 6d. Delivered Preston: Gartsherrie, 60s to 60s. 6d,: 
Glengarnock, 59s. 6d.; Eglinton, 58s.; Dalmellington, 58s. qd. 
Finished iron: Bars, £6 10s,; hoops, £7 12s, 6d.; sheets, £7 15s. 
to £8. Steel: Bars, £6 5s.; Lancashire hoops, £7 5s.; Staf. 
fordshire ditto, £6 17s. 6d. to £7 ; sheets, £7 17s. 6d. ty £8: 
boiler plates, £7 7s. ae for tank, girder, and hridge 
work, £6 5s. to £6 7s. .; English billets, £4 12s. 6d, to 
£4 15s.; foreign ditto, £4 5s, to £4 10s. Copper: Sheets, £73. 
tough ingot, £63 10s. to £64; best selected, £63 10s. to £11 por 
ton ; copper tubes, %4d.; brass tubes, 74d. ; condenser, 84d. ; rolled 
brass, 64d.; brass wire, 67d.; brass turning rods, 6d.; \cllow 
metal, 6gd. per lb. Sheet lead, £16 5s. to £16 15s. per ton, 
English tin ingots, £129 10s, to £130 per ton. 


Lancashire Coal Trade. 

The position is one of uncertainty, and, as usua!, one 
can predict what the future will bring forth. House coal is tirm, 
but it is scarcely possible in view of the cotton lock-out that there 
will be any advancein price. ‘Trade on spot is bolstered up by an 
active shipping demand, and this clears off accumulations at the 
pits. The only exception is slack, prices of which continue 
very irregular. We note nochange in the official quotations of 
Lancashire coal. 


Barkow-in-Furness, Thursday, 
Hematites. 

The condition of the hematite market has improved from 
last week —not to a great extent, but still there is the evidence 
of better prospects in trade, and a few more inquiries are coming 
in. As yet there has been no increase in the number of furnaces, 
the present number, twenty, evidently being able to deal with the 
demand. They will not be able to do this for long, inasmuch as 
makers hold very little stock, and the present output only keeps 
pace with orders. Mixed numbers are x 4 6d. on the week, being 
now quoted at 60s. 6d. per ton net f.o.b. There has not been 
much activity in the warrant market, but the last order booked was 
at 6ls. 3d. per ton one month. Settlement price is at 61s. Local 
ores are feeling the improvement in the iron market only slightly, 
but as prices and demand rise so will ore become dearer. At 
present it is at about 11s. 6d. per ton net at mines for ordinary 
sorts, best qualities reaching 18s. 


Steel. 

There is nothing fresh to report in the steel trade. ‘The 
rail mills of Cammells are restarting. The last order booked was 
at £5 17s. 6d. per ton. At the moment there is nothing being done 
in the shipbuilding material department, though when the Barrow 
works restart there will sure to be some work for the plate milis. 
The wire works connected with the Barrow Company are working 
about four days a week, but the billets are coming from another 
steel works. 


Shipbuilding and Engineering. 

The date of the launching of the Vanguard, one of the 
advanced Dreadnoughts, should be fixed very shortly. The “ Trans 
porter” which is to carry out the two submarines to Japan is com 
plete now, and should leave for the East this week-end. The new 
150-ton electric cantilever crane built on Vickers’ new wharf, 
which will accommodate the British and Brazilian Dreadnoughts 
when launched, will be ready for testing in the course of a week 
or vwo, 


Shipping and Coal. 

There is an improvement to report in the shipments of 
last week. There were exported 6830 tons of iron and 4837 tons 
of steel—a total of 11,667 tons, as compared with 11,347 tons in the 
same week of last year—an increase of 11,347 tons. The total 
shipments this year are 354,173 tons, as compared with 649,112 
tons in the corresponding period of 1!07—-a decrease of 295,45!) 
tons ; 2000 tons of Carnforth iron were shipped this week per s.s. 
Memnon to Japan from Barrow. Coal is firmer, and coke is un 
altered at 20s, to 21s. per ton delivered at West Coast furnaces. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The Trade Position. 

IN the coalfield there is quite an average activity in most 
departments, the call for steam and house coal being exceptionally 
good, although the present mild weather is affecting the consum)) 
tion of domestic fuel to some extent. The business in slacks will 
be a influenced should the Lancashire cotton difficulty 
continue. The iron market is unchanged, with very little buying. 
Now that the dispute on the East Coast with regard to engineers 
wages may be regurded, it is hoped, as in course of settlement, it 
is expected that orders for shipping which have been withheld 
may be forthcoming. In that case Sheffield and district will be 
materially benefited, and a further favourable factor is the work 
anticipated from the Government orders for destroyers which are 
expected to be placed shortly. 


House Coal—Advance Expected. 

Although the mild weather enjoyed doring the last few 
days has somewhat moderated consumption, the demand for best 
house coal is very active, both on distant and local account. 
There are no stocks on the pit banks, and deliveries are being 
pressed for, householders being now generally bent on completing 
winter stocking. The thick seam house coal pits being so active 
has caused the thin seam collieries to do considerably more 
business. Best Barnsley ‘‘softs” rule at 11s. 6d. to 12s, 6d. per 
ton ; secondary descriptions at 10s, to 11s. per ton. An advanc« 
of 1s, per ton is lacked for at the beginning of next month. 


Steam Coal. 

A very good trade continues to be done in steam coal, thi 
thick seam pits working, as a rule, about five days during the 
week, and not likely to do less while the Baltic shipping season 
lasts. The settlement of the railway contracts, noted last week, 
favours the smooth working of the home trade. The principe! 
business at present, however, is on export account. Although the 
weight of steam coal forwarded to Hull is not equal to that at the 
corresponding period of last year, the South Yorkshire collieries 

enerally hold theirown. An average tonnage is being sent to 
Settee, both for shipment and the use of the large fishing fleets. 
Increasing quantities are going to the Mersey for bunkering pur- 
poses, From Hull for the week ending September 15th, the coal 
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exports amounted to 62,650 tons, as compared with 84,490 tons 
for the similar week of last year. From Grimsby, for the week 
ending September 18th, the weight of coal exports was 28,797 
tons, against 33,029 tons for the corresponding period of last 
year. Hamburg, with 11,161 tons, was the principal market sup- 
plied from Hull, Cronstadt, with 7343 tons, coming next. From 
Grimsby the chief foreign market supplied was Gothenburg, with 
1015 tons, Ystad being second with 3650 tons. 
Gas Contracts. 

The approach of winter is inducing nearly all gas com- 
panies and corporation gas departments to complete their arrange- 
ments for supplies, hese are being generally effected at rates 

hich show a reduction of from 6d. to 1s, a ton on those of last 
ear. 


Coke and Coking Fuel. 

The make of coke is fully maintained, but business 
mtinues pretty much as previously reported. Quotations are 
altered, best washed fetching 10s, 9d. to 11s. per ton, and 

unwashed qualities from 10s. 3d. to 10s. 9d. per ton. Smalls, 
hich showed a tendency to get harder in consequence of the 
lecreased production of best hards, will be adversely affected if 

the Laneashire cotton dispute is unduly continued. In that case 

there will be asurplus production in the South Yorkshire district, 

even with the present small output, which may lead to less em 
joyment at the pits and a weakening in values, 


Iron and Steel. 

We do not find much change, if any, in the iron and steel 
industries. Very little buying is reported in iron, and the steel 
manufacturing 6, grea are generally no busier. At the same 
time, the hopeful feeling alluded to last week is still evident, 
ilthough September, so far as can be ascertained, has not proved 
uch an improvement upon August as was looked for. Quotations, 
ul net, and delivered in Sheffield or Rotherham : - Hematites, 
West Coast, 68s, to 70s. per ton ; East Coast, 63s. to 65s. per ton. 
Lincolnshire: No. 3 foundry, 49s. per ton; No, 4 foundry, 48s. 
per ton; No. 4 forge, 47s. per ton; No. 5 forge, mottled and 
white, 47s. per ton; basic, 48s. per ton. Derbyshire: No. 3 
foundry, 51s. per ton; No. 4 forge, 50s. per ton. 


Bars, Sheets, and Billets. 

* No change from former quotations. Bar iron, £6 10s. per 
ton ;"sheets, £8 to £8 10s. per ton ; Bessemer billets, £7 per ton ; 
siemens ditto, £7 10s. per ton. 


The Heavy Industries. 

The difficulty with regard to engineers’ wages on the 
East Coast. it is trusted, may now be considered as in process of 
definite amicable arrangement after the result of the ballot, and 
the hope is entertained that orders which have been very much 
held back on the East Coast will now be coming forward. Rumours 
ha:e been abroad during the last few days of new orders for ships 
waiting to be placed, and certainly a settlement of the dispute 
cannot but be of general benefit here, as the Sheftield district is 
affected very considerably by the state of the engineering 
establishments on the East Coast both for marine specislities and 
general engineering requirements in steel forgings and castings. 
The placing of Government orders for destroyers, which is ex pected 
shortly, must also benefit the district in various directions. The 
armour-plate work given out last year is now rapidly approaching 
completion, and fresh orders in military material would be specially 
acceptable, in finding employment for men and machinery. The 
Lancashire cotion dispute, if not amicably arranged before long, 
will injuriously affect the esta! lishments engaged in special lines 
for the cotton industry, such as spindle steel and small! forgings. 


Sheepbridge Coal ani Iron Company, Limited. 


In the forty-fourth annual report of the directors of the 
Sheepbridge Coal and Iron Company, Limited, for the year ending 
June 30th, 1908, the directors state that the selling pri es of coal 
were well maintained during the first half of the financial year. 
In the latter half they declined materially, but contracts in 
operation at the higher figures assisted in upholding the average 
realised price. The demand for pig and bar iron and cast 
ings fell away after June, 1907, and continued to decrease 
throughout the whole year, the decline being accompanied 
by lower prices, whilst the reduction in the cost of raw 
material did not follow in proportion. Colliers’ wages have been 
increased by 10 per cent., making 60 per cent. above the 1888 
basis, which is the maximum fixed by the Conciliation Board 
Agreement. The works and collieries have been maintained in 
an efficient condition. The Newstead Colliery Company, Limited, 
and the Dinnington Main Coal Company, Limited, have yielded 
satisfactory results. Sinking operations have been in progress 
for some time at the Maltby Main Colliery, and a large amount of 
plant has been erected. The Langwith by-product works are in 
process of erection, and it is anticipated that they will be at work 
in the course of a few months. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Engineers’ Strike Terminated. 

AT last the long struggle between the engineers in this 
district and their employers has terminated, the former giving in 
and going back to work on the exact terms against which they 
struck in February, and in the meantime they have thrown away 
at least half a million in wages, and have depleted the funds of 
their Society to the tune of a quarter of a million, besides which 
their action has worked incalculable harm to the trade of the 
North-East Coast. They would have been thousands in pocket 
if they had followed the example of the other branches of labour 
employed at the shipyards, and agreed in February to the terms 
which they have now accepted. A more wasteful and futile con- 
test has probably never been entered upon by the men. It would 
not have been ended even now if the Tyneside men had had their 
way, for at last week’s vote by ballot the majority were in favour 
of continuing the struggle, notwithstanding the certainty of a 
general lock-out if the votes were against the acceptance of the reduc- 
tion. But fortunately the other districts had a majority in favour of 
a resumption of work on the masters’ terms-which were simply 
those which had been agreed to months before by the other ship- 
yardmen— more than sufficient to counterbalance the adverse votes 
of Tyneside, and the strike has ended. But the majority was not 
nearly so large as was expected. The number of votes recorded 
was 8348, and of these 4609 were in favour of acceptance, and 3739 
against, the majority, therefore, being only 870. The Amalga- 
mated Engineers had 3618 for and 3278 against acceptance 
majority 340; the Steam Engine Makers, 506 for and 209 against 
—majority 297 ; and the United Machine Workers, 485 for and 
252 against—majority 233. Probably the majority was not so 
large as it would have been if it had not been for the reports 
which were in circulation about improving trade, which news 
some of the local papers exploited for far more than it was worth. 
Many of the men, thinking from this intelligence that a revival 
was close at hand, thought that a continuation of their late policy 
for a little while longer would bring them out the victors in the 
fight. Altogether the action of the men during the last seven 
months has not been the best, either in their own interests or in 
those of general trade, and is calculated rather to bring trades 
unionism into contempt, for the men got quite out of hand, 
snubbed the Board of Trade, flouted their own officials by 
deliberately ignoring their advice, and drove from oftice 
their general secretary, because he gave them advice which 





was not palatable to them. The opportunity for getting 
£1 per week and doing nothing was apparently irresistible 
to the younger and unmarried members of the Engineers’ 
Society, who had had little experience of strikes, and who for- 
got the result of the six ane strike of ten years ago, which 
terminated in a similarly disastrous manner for labour. There is 
no doubt the North-East Coast has lost much trade owing to the 
strike. A great deal of new work has been placed in other 
districts which would in all probability have been secured by local 
shipbuilders, being allotted to Clyde and even German firms. 
Shipowners who have almost invariably had their craft constructed 
in North-Eastern yards have had to place their orders elsewhere, 
because while the strike lasted firms on the Tyne, Wear, and Tees 
could not guarantee a time limit for the completion of orders. 
With a view of putting an end to the ‘incessant and ruinous 
strife” between masters and men, Sir Christopher Furness has 
convened a conference of representatives of the trades unions in 
the shipbuilding industry of the North-East Coast to be held at 
Hartlepool on 7th prox., when he will lay certain proposals before 
them. 


Cleveland Pig Iron. 

Business in Cleveland pig iron has somewhat slackened, 
but makers having secured very good orders during the late spurt 
are fairly well situated, and able to maintain their quotations 
pretty well. Traders take a sanguine view of the future, and 
believe that the worst of the depression has been experienced. 
Thus they have been buying more freely, and would have secured 
good quantities of iron for delivery over the early part of next 
year, but they did not find producers prepared to sell for delivery 
much into 1909, which they expect will be a more favourable 
period than the present year has been. It is a good indication 
that the backwardation in Cleveland warrants has nearly all dis- 
appeared, and it is believed that a premium for forward will before 
long be paid. The prospects are regarded as encouraging, and 
there is now no pressure to sell either for prompt or forward. 
No. 3 Cleveland G.M.B. pig iron has mostly been sold this week 
for early f o.b. delivery at 51s, 6d. per ton, but on Wednesday 
the figure was 5ls. 3d. Cleveland warrants, which were at 
52s. 10d. cash buyers on 8th inst. —the highest figure attained in 
the late spurt--are now obtainable at 51s. 3d.cash. No.1 isscarce 
at 53s, 9d. to 54s., and the lower qualities are stronger than they 
were, as they are less freely offered. No. 4 foundry is at 49s. 6d.; 
No. 4 forge at 48s, 6d.; and mottled and white at 48s, per ton. 


Hematite Pig Iron. 


That a strong improvement has apres in the East 
Coast hematite pig iron trade cannot be doubted, buying is brisk, 
and large orders are now on the books of ironmasters, which makes 
them rather independent, and prices are advancing, especially for 
forward delivery. Over the summer the producers of hematite 


| iron had a bad and unprofitable time, and the change at present 


to be noted is very welcome. Now that the engineers’ strike is 
over the demand must increase ; consumers have held back so 
long from buying freely that they are short of supplies, and they 
are now doing their best to secure what they will need at figures 
as near the bottom as they can. In Seotland the prices of 
hematite iron are rising, and are above those of East Coast brands. 
Certainly the outlook is better, and makers could sell heavily for 
next year’s delivery if they would accept something like present 
prompt prices, but, of course, they will not, with the tendency of 
trade and prices so mach in favour of improvement. From the 
recent minimum the price of East Coast hematite iron has gone up 
2s. 6d. per ton--ls. this week—and mixed numbers for early 
delivery cannot well be secured under 57s. 6d., while 60s. is asked 
for delivery in the first quarter of next year. The stock of 
hematite iron in makers’ hands is small, and in the public stores 
in this district not a ton of hematite is held. The ore merchants 
are advancing their prices somewhat rapidly, and now ask 16s. to 
16s. 6d. per ton c.i.f. Middlesbrough, and 16s, appears to be the 
lowest that will be accepted for prompt. 


Cleveland Ironstone. 

That the output of Cleveland ironstone is not equal to 
the requirements is generally acknowledged, and this is a matter 
of considerable concern to the ironmasters, some of whom are 
again having to obtain supplies of Northamptonshire stone, though 
delivered it is dearer than Cleveland stone. Further royalties are 
being opened up. Messrs. Pease and Partners are commencing to 
work the stone under Easby Moor, on the land of Proctor’s 
Trustees. Messrs. Bolekow, Vaughan and Co., are re-opening the 
Belmont Mines above Guisbrough, which were formerly worked by 
the Weardale Coal and Iron Company, but were abandoned some 
thirty years ago. Further deposits have been discovered, and 
new entrances to the mines have been made, as well as a private 
line to the Guisbrough and Middlesbrough section of the North- 
Eastern Railway, which it will join near Hutton Gate. The strike 
at the Kilton ironstone mines, which has been in progress for seven 
weeks, is still going on ; the men refuse the offers of the employers 
and will not consent to the dispute being referred to arbitration. 
On account of this strike, the blast furnaces at the Redcar Iron- 
works have been damped down for the last seven weeks, and there 
is great distress among the ironworkers of Warrenby in conse- 
quence, about a thousand people being affected. From. £80 to 
£100 is being expended in relieving them, the firm paying half, 
and the rest is locally subscribed. 


Pig Iron Stock. 

Almost every day there is now some addition to the stock 
of Cleveland pig iron in Connal’s public store, and the quantity on 
Wednesday was 70,015 tons, an increase this month of 8052 tons. 
On July Ist the smallest stock that has been reported since 1900 
was held— 47,949 tons, so that there has been an increase of 22,066 
tons from the recent minimum. All the stock, except 1500 tons, 
is of Cleveland No. 3 pig iron. 


Pig Iron Exports. 


The shipments of pig iron from the Cleveland district are 
disappointing, for though they are better than those of last month, 
they are short of a September average, and are specially poor to 
Germany, the price of Cleveland pig tron being there considered 
too high. The quantity exported to 23rd was 80,171 tons, as com- 
pared with 69,309 tons last month, 91,704 tons in September, 1907, 
and 90,102 tons in September, 1906, all to 23rd. 

Manufactured Iron and Steel. ; 

There is generally a slight improvement to be noted in 
the leading branches of the finished iron and steel industries of 
this district. The best business is done in steel rai's. Messrs. 
Bolekow, Vaughan and Co. have secured the order for 9000 tons 
of steel rails for the South Punjaub Railways. Most of the rail 
mills are in full operation, and the quotation for heavy steel rails 
is firm at £5 15s. net f.o.b. An improvement in the plate and 
angle business is expected now that the engineers’ strike is over. 
It has been reported that the South Durham Steel and Iron Com- 
pany had re-started all its plate mills, but that is not a fact; 
it has not even all the mills going at its malleable works, 
Stockton, while its Moor and West Hartlepool steel works are 
entirely idle, the Moor having been laid off since last November, 
and the West Hartlepool works for the last two months. The 
plate trade is still exceedingly quiet. Iron ship plates are at 
£6 7s. 6d., and steel ship plates at £6, both less 2} per cent. f.o.t. 
In no branch of the finished iron and steel industries of this district 
have prices been advanced lately, except for irun plates, though in 
other districts quotations have gone up. Common iron bars are 
at £6 15s., and steel bars are at £6 7s, 6d., both less 24 per cent. 
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Shipbuilding. 

Inquiries for new steamers are now being received, and 
builders are likely to be able to secure some orders now that they 
can guarantee delivery at specified dates. The prices quoted for 
new steamers are low enough, and must be raised if the prices of 
materials increase, 


Coal and Coke. 


The coal trade is on the down grade, and business has 
become slack with declining prices, thus presenting a marked con- 
trast to the state of affairs in the spring and early summer. The 
weakness in the steam coal trade is somewhat pronounced, and 
shipments have fallen off. Merchants are underselling the colliery 
people in their endeavour to dispose of coal due tothem. Best 
steam coal is down to 13s.; smali steam, 5s. 6d. to 6s.; best 
Durham gas coal, 11s. 3d.; bunkers and coking coal are obtainable 
at 9s. 6d. Foundry coke is at 16s. 6d. f.o.b., and furnace coke at 
15s. 3d., delivered at Middlesbrough or equal thereto. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The General Trade Outlook. 


Ir is regarded as a hopeful sign that there is greater 
activity in the markets generally. The close of the dispute in the 
shipbuilding trade of the North-East Coast of England has had a 
very encouraging effect, but, unfortunately, it has greatly lost its 
significance owing to the disastrous quarrel in Lancashire. Great 
efforts are being made to cope with the distress caused by unem- 
ployment on the Clyde. A very hearty response is being made to 
the various appeals that sre being made to the public for funds to 
institute relief. The contributions to the fund of the Lord Provost 
of Glasgow now amount to about £20,000. Employment is being 
found for the labouring classes in execution of several public 
works, and altogether the prospect of making provision for those 
in want is considerably brighter. A number of additional ship- 
building orders just secured will help to avert the discharging of 
more workmen, and will, in some cases, add to the number of the 
employed. 


The Pig Iron Market. 

There has been a considerable business in pig iron war- 
rants, the prices of which ha e fluctuated tosome extent. Business 
has been done in Cleveland warrants at 51s, 5}d. to 51s, 3d. and 
up to 51s. 74d. cash, from 51s, 2d. to Sls. 74d. and back to 
5ls. 44d. for delivery in one month, and 51s. 2d. to 51s. 6d. three 
months. Transa:tions are also recorded at 5ls. 4d. seven days, 
and 51s. 24d. and 51s. 14d. for delivery on 7th December. There 
has been very little doing in hematite warrants at the advanced 
rates. 


Scotch Makers’ Iron. 

The output of Scottish makers’ pig iron is steady, there 
being 75 furnaces in blast, against 90 at this time last year. It is 
understood that the entire output is being readily disposed of, by 
far the greater part of it for home use. The export demand has 
of late been somewhat unsatisfactory, and but for the activity 
among home consumers the trade must have languished. The 
demand has been less active in the last few days, but notwith- 
standing this, the prices of the special brands are firm, and in 
some cases advances of 6d. to 1s. per ton have been made. G.M.B., 
Govan and Monkland, are quoted at Glasgow, Nos. 1, 58s. 6d.; 
Nos. 3, 56s.; Carnbrvoe, No. 1, 59s. 6d.; No. 3, 56s ; Clyde, No. 1, 
62s. 6c.; No. 3, 57s, 6d.; Gartsherrie, No. 1, 63s.; No. 3, 58.; 
Summerlee, No. 1, 63s. 6d.; No. 3, 58s. 6d.; Calder, No. 1, 64s. 6d.; 
No. 3, 59s. 6d.; Langloan, No. 1, 68s.; No. 3, 63s.; Coltness, No. 1, 
89s.; No 3, 62s.; Glengarnock, at Ardrossan, No. 1, 63s. 6d.; No.3, 
58s. 6d.; Eglinton, at Ardrossan or Troon, No. 1, 58s.; No. 3, 
55s. 6d.; Dalmellington, at Ayr, No. 1, 60s. 6d.; No. 3, 55s. 6d.; 
Shotts, at Leith, No. 1, 63s. 6d.: No. 3, 58s. 6d.; Carron, at 
Grangemouth, No. 1, 65s. 6d.; No. 3, 59s. 6d. per ton. . 


Pig Iron Exports and Imports. 

Th shipments of pig iron from Scottish ports in the past 
week were smaller than usual, amounting to 4790 tons, compared 
with 8769 in the corresponding week of last year. There was 
despatched to the United States 200 tons, Canada 300, South 
America 150, Australia 25, France 17, Italy 175, Belgium 20, 
Germany 175, China and Japan 260, other countries 120, the coast- 
wise shipments being 3348 tons, against 4756 in the corresponding 
week of 1907. The arrivals of Cleveland and district pig iron at 
Grangemouth were 9980 tons, being 1700 less than in the corre- 
sponding week. 


Finished Iron. 

The position of the malleable iron trade of the West of 
Seotland has shown considerable improvement. The makers are 
now able tokeep their works for the most part regularly employed. At 
the same time, the work in hand and in prospect will not carry the 
works over a very long time. Inquiries from abroad are more 
numerous, bnt they are difficult to secure in consequence of 
shippers contending for rates which the recent rise in prices of 
raw material will not allow makers to concede. It is possible that 
higher rates may be charged ere long, especially if the makers of 
pig iron continue to raise their prices. 


Hematite Iron and Steel. 

The advance in the prices of steel made last week had the 
effect of bringing out a large amount of work. In a number of 
cases customers were allowed to place orders at the old rates 
before the advance took effect, and this privilege appears to have 
been eagerly seized by merchants who were committed to the 
early delivery of materials. A large amount of steel has been 
paid for shipbuilding purposes, but only a part of this will be at 
once available. However, it is not believed that specifications 
will be long delayed, as the small amount of work in hand will 
enable builders to push forward vessels with more than the usual 
speed. Steel angles are now quoted £6, bars £7, ship plates 
£6 7s. 6d:, and boiler plates 7 2s. 6d. per ton. Makers of 
hematite pig iron are busy, and from 59s, 6d. to 60s. per ton is 
now quoted for delivery at the West of Scotland steel works. 


The Coal Trade. 

The business in shipping coal is not quite so active, but 
the shipments have been on a fairly extensive scale, comparing well 
with those of this time last year, although falling consi:ierably short 
of the quantities dispatched in some recent weeks. The prices of 
shipping coal are steady, steam being quoted 10s. 6d. to 103. 9d., 
and ell and splint 10s. 6d. to 10s. 9d. and lls. per ton. It is 
understood that the advance of Is. per ton in household coal 
intimated last week has not been generally enforced, as some coal- 
masters regarded it as premature. Supplies of coal are full, and 
the dull trade in important industries, where the consumption of 
coal is generally heavy, is reducing the sales of manufacturing 
sorts of coal. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
State of the Coal Trade. 
SLACKNEss last week was marked at all ports. Cardiff as 
usual sent some heavy cargoes to leading destinations, but the 
aggregate was less, and destinations not of a varied character 
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Newport only despatched 38,105 tons foreign, and 18,296 coast- 
wise ; Swansea 73,478 tons coal, and 9452 coastwise ; Port Talbot 
also showed a weakened list, sending in all 31,000 tons, or a 
decrease on exports of 11,000 tons in round numbers, At Swan- 
sea the copper pit was idle. On several days in the hills district 
No. 1 Bedlinog, usually an active pit, was scarcely working, owing 
to recent accidents. From various causes colliery stoppages have 
been conspicuous, and altogether, both in steam and oe coal, a 
lack of vitality shown which had a depressing effect on 
‘Change. Fortunately, matters began to improve slightly 
about the end of the week, and some items of interest came to 
notice. With regard to the Belgian contracts, it is expected that 
a proportion of these will go to Wales and Newcastle. The 
contract season is also beginning, and good signs are evident. 
The Cambrian Combine and Corys are expected to require 
300,000 tons, and the Midi contract, noticed lately, will call for 
60,000 tons small. Next week I shall be in a better position to 
give details of contracts, but the effect so far on the market is 
encouraging, and the latest evidence of a recovery is afforded by 
quotations becoming firmer. Steam coals are more frequently 
quoted up to 16s., and western coals are 6d. better. Some coals 
will show a falling off in new contracts, but, on the whole, the out- 
look is getting brighter. 


Latest Ccal Prices, Cardiff. 


Best large steam coal, lis. 6d. to 16s.; seconds, 14s. 6d. 
to 15s.; ordinary large steam, 13s. 6d. to l4s.; dry, best 15s, 3d. 
to 15s. 6d.; ordinary, 13s. to 13s. 6d.; best Monmouthshire black 
vein, 13s. 3d. to 13s. 6d.; Western Valley, 12s. 6d. to 13s,; Eastern 
Valley, lls. 9d. to 12s.; other kinds, 11s. 3d. to lls. 6d.; best 
house coal, 17s, 6d. to 18s. 6d.; other qualities, 14s, 6d. to 16s. 6d. ; 
No. 3 Rhondda, 17s. to 17s. 6d.; through, 13s. 6d. to l4s.; No. 3 
smalls, 9s, to 9s. 6d.; No. 2 Rhondda, 10s. 6d. to 11s.; through, 
8s. 6d. to %s.; No. 3 smalls, 6s. to 6s. 6d.; best washed nuts, 
12s, 6d. to 13s. 6d.; seconds, lls. 6d. to 12s.; best washed peas, 
lls. 6d. to 12s. 6d.; seconds. 6d. to 10s.; best small steam, 
7s. to 7s. 3d.; second small steam, 6s. to 6s. 6d.; other smalls, 
including drys, 5s. 3d. to 5s, 6d. Patent fuel, 15s. to 16s. Coke: 
Demand improving ; foreign requirements better: Furnace, 15s. 
to l6s.; foundry, 16s. 6d. to 19s.; special, 23s. to 24s. Pitwood, 
better prices moving, latest, Cardiff, 19s. 6d. to 20s. Newport 
prices not so g this week, one market quotation gives it at 
l7s. to 18s., ex ship. Latest rumour on ‘Change, Cardiff : Con- 
tracts are being arranged at lower prices than were paid last 
autumn. 


Great Western Railw: y Extension. 


Contracts for the new line—Hendy to Dynevor—kave 
been let; the line from Hendy to Skewen will open out the 
Amman Valley anthracite collieries and form a shortened route 
from Neath westward ; this will involve the expenditure of about 
half a million of money. This has been let in three contracts— 
Messrs. T, O. Oliver and Son, from Skewen to the river at Morris- 
ton ; Scott and Middleton take the middle section; and McKie 
i Pe Javies undertake the dcutling of the line from Bynea to 

endy. 


A Coal Order from the Cape. 


For some time the Cape Government authorities have 
been giving the preference to Natal, but there are indications that 
Welsh coal will at all events have a share of the Cape trade. 
bos ga are now being invited for supplying 120,000 tons steam 
coal, 


Iron and Steel. 


The hoped-for improvement in iron and s’eel is still back- 
ward, though there are not wanting some indications of better 
times. It was evident from a personal journey over several large 
works this week that labour is abundant, and the number of idlers 
or semi-idlers numerous. A good number of these could soon be 
utilised if the need arose, and the delayed railway business any 
day may cause this. Home railways last week required 1500 tons, 
which were worked off at Dowlais Goat Mill. These were heavy 
rail ; and in addition sleepers, light rails and tram rails were in 
moderate demand. From Newport 150 tons rails went to High- 
bridge on Great Western Railway account, and in the aggregate 
a large quantity of iron was sent to Bristol, and 140 tons 
steel billets to Lydney, -Glouvcester. Pig iron from Harring- 
ton, 10 tons rails, and a quantity of manganiferous ore, and 
Guest, Keen and Co. imported several cargoes of ore from Bilbao. 
In the Swansea district the steel trade was inactive, and the men 
employed in smelting worked only three days in the week ; 
1100 tons scrap steel came in from London and Southampton, and 
pig iron from Grimsby. This week 1000 tons pig from Grimsby 
came to Swansea for Gilbertson and Co., and a large cargo of iron 
ore from Caen consigned to Baldwins, Limited. In the Newport 
district the latest list of quotations in iron and steel gave heavy 
rails at a slight advance, namely, £5 15s. to £5 17s. 6d., and 
light £6 5s. 6d. to £6 7s. 6d. It was stated that mcre orders are 
coming in, that Welsh hematite was in good request, and that 
foreign bars had stiffened. Iron ore 14s. to 14s. td. Swansea 
Metal Exchange this week gave the following :—Steel bars, Sie- 
mens, £4 8s, 9d. to £4.10s.; Bessemer same. Pig iron: Hematite 
mixed numbers, 61s.; Middlesbrough, 51s. 5d.; Scotch, 56s.; 
Welsh hematite, 62s. 6d. to 63s.; East Coast, tls. 9d. to 62s. 
There is no settlement of the dispute at the Llanelly Steel Works, 
but more men are employed. 


Tin-plate. 

Tin-platers at Swansea had quite a busy time last week, 
and all the tin-plate and sheet mills were worked to their fullest 
capacity. Fully 78,200 boxes were received from the works, and 
nearly 67,000 shipped. Stocks are now 161,435 boxes, At 
Lianelly the tin-plate market was rather quiet, but, as a merchant 
observed, most are weil booked ahead, and so prices were firm. 
Mid-week report, Swansea, was that the market was quiet 
and prices unchanged. Latest quotations:—Ordinary Bessemer 
and Siemens plates, 1.C. 20 x 14, 112 sheets, 12s, 44d.; ternes, 
28 « 20 « 112, 22s, 6d.; wasters at usual reduction ; C.A. rooting 
sheets, £8 5s. to £8 10s, per ton ; big sheets for galvanising, £8 5s. 
to £8 10s.; finished black plates, £9 10s. to £9 12s. 6d.; galvanised 
sheets, 24g., £12 10s.; block tin, £131. Other Swansea quotations 
were :—Copper, £59 3s. 9d.; spelter, £19 17s. 6d.; silver, 24,',d. 
per oz. Spelter and copper works are busy. 


Anthracite. 


At Swansea the condition of the trade remains much about 
the same, but in view of railway developments the future is 
regarded hopefully. The field for operations is admittedly a 
large one, and the quality of the best seams excellent. The 
latest quotations are :— Best malting, large hand-picked, 24s. 6d. 
to 25s. net ; seconds, 22s. to 23s. net; big vein, large, 20s. 6d. 
to 21s. 6d., less 24; red vein, large, 12s. 9d. to 13s. 6d., less 24. 
Machine-made coals: Cobbles, 21s. to 21s. 6d. net; Paris nuts, 
25s. to 25s. 6d. net; French nuts, 25s. to 25s. 6d. net; German 
nuts, 25s. 6d. to 26s, net; beans, 20s. 6d. to 21s. net; large 
peas, 14s, 6d. to 15s. net ; fine peas, 9s. 9d. to 10s. net; rubbly 
culm, 4s. 6d., less 24; duff, 3s. to 3s. 6d. Other quota- 
tions :— Best stearm coal, 16s. to 16s. 6d.; seconds, 14s. 6d. to 
15s. 6d.; bunkers, 10s. to 10s. 3d. Bituminous: No. 3 Rhondda, 
lss. 6d. to 19s.; through, 14s. 6d. to 15s.; small, lls 6d. to 
12s. all less 25. Patent fuel, 13s, 6d. to 14s., less 24. Rubbly 
culm and duff in little demand. 


The Cardiff Water Supply, 
It has been finally decided to reject the proposal of the 
movers of an alternative scheme to obtain additional water supplies 
from the Severn. The next step is expected to be, that the 





corporation will avail themselves of the powers they possess to 
form an additional reservoir, and obtain the necessary supply from 
the Cwm Taff Valley. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
Depression Continues in Rheinland-Westphalia. 

THE condition of trade during the last few weeks has 
been, if anything, more lifeless than before, and ironmasters cannot 
help feeling uneasy about the future. Hitherto consumers have 
been exceedingly reserved as regards the placing of forward orders, 
and sales generally have been weak and for immediate consumption. 
Quite recently, however, rather more inquiry has been experienced 
for some sorts of iron, and forward vontracts are less scarce than 
oreviously in bars and plates. The Siegerland Iron Ore Company 

as reduced the prices for spathose and for red iron ore M. 7 and 
M. 10 p. 100 tons, the basis price for raw spathose ore being 
M. 10.90 p.t. A limited business is being transacted in pig iron. 
The blast furnace works, on an average, work with a 50 per cent. 
reduction, and at some establishments the restrictions in output 
are said to be 75 per cent. Démand is irregular ; foundry pig 
meets with good request at M. 72 p.t. for No. 1 and M. 69 p.t. for 
No. 3, Forge pig is depressed. The Union of German Tool 
Machine Shops states employment at the various establishments to 
be insufficient, and quotations must be regarded as unremunerative. 


The Silesian Iron Market. 

There is not much life reported in the Silesian iron 
industry ; raw iron continues in moderate request, and sales in 
manufactured iron have likewise been limited, while quotations 
remain fairly stiff. There is talk of an order for 8655 freight cars 
being placed shortly by the Berlin Railway Administration. The 
wagons are to be delivered by September 30th, 1909, 


The Steel Convention. 

In August, 1908, deliveriesin semi-finished stee] amounted 
to 125,464 t., compared with 114,335 t. in July, and as against 
139,645 t. in August, 1907; railway material, 159,324 t., as against 
147,420 t. in July, and compared with 195,718 t. in August, 1907 ; 
sectional iron, 116,371 t., compared with 126,954 t. in July, and as 

ainst 186,106 t. in August, 1907. This shows a decrease of 
10,583 t. for sectional iron, while deliveries in semi-finished stee! 
were 11,120 t. higher, and those in railway material 11,904 t. 
higher than in the previous month. According to the Berlin 
iron dealers’ paper, the German Steel Convention has secured an 
order in railway material for Austria. 


Current List Rates. 

Raw spathose ore, M. 11.20 to M. 11.60 p.t.; roasted ditto, 
M. 15.50 to M. 16.50 p.t ; Nassau red iron ore, M. 11.50 p.t. net 
at mines. Spiegeleisen, 10 to 12 p.C.M., M. 80 to M. 82; white 
forge pig, M. 70; iron for steel making, M. 72; German 
Bessemer, M. 72; basic—free place of consumption—M. 64.80 ; 
Luxemburg forge pig, M. 50.40 to M. 51.20; Luxemburg foundry 
No. 3, free Luxemburg, M. 54; German foundry pig No. 1, 
M. 72; No. 3, M. 69 ; German hematite, M. 75; common bars in 
basic, M. 100 to M. 105; iron bars, M. 127.50; steel plates, 
M. 108 to M. 112; boiler plates, M. 118 to M, 120; sheets, M. 118 
to M. 122, all per ton free at works. 


Production of Pig Iron. 

According to official statements given by the Union of 
German Iron and Steel Masters, the production of pig iron in 
Germany, including Luxemburg, for August, 1908, amounted to 
935,445 t., as compared with 1,010,770 t. in Jaly, 1908, and as 
against 1,117,545 t. in August, 1907. Regarding the different 
qualities, output was as follows:—Foundry pig, 178,170 t., as 
against 194,465 t. in August, 1907; Bessemer, 28,189 t., as 
against 41,447 t.; basic, 622,831 t., compared with 738,047 t.; 
steel and spiegeleisen, 62,182 t., as against 82,724 t.; forge pig, 
44,073 t., as against 65,862 t. Output in pig iron from January to 
August of present year was 7,995,936 t., as compared with 
8,597,464 t. in the same period the year before. 


Coal in Germany. 

Compared with last month deliveries from Rheinland- 
Westphalia to the coal ports of the Upper Rhine have decreased, 
and stocks of the Coal Syndicate are higher than before. Gas 
coal remains in active request. Anthracite, No. 1, has been 
advanced from M 18.50 to M. 19.50 and M. 20 p.t., and second 
sorts have likewise been raised M. 1 p.t. 


Austria-Hungary. 

Business in the iron and steel industries has certainly not 
been flourishing, but there was a moderately good demand for 
most articles, and activity has been fairly well maintained at the 
principal establishments, The Hungarian ironworks are not going 
to reduce their quotations for the fourth quarter, as was at first 
expected. Demand and inquiry for pit coal, as well as for brown 
coal, have been lively as before. 


Brightening Tendency in France. 

There have been symptoms of improvement in various 
departments, and the worst seems to have been passed. In the 
northern departments, as well as in the Ardennes, where inquiry 
and demand had been slow until now, an inclination to purchase 
more freely is reported, and quotations are less weak than before. 
Coal remains in steady demand in France. 


Slight Improvement in Belgium. 

During the past week the general tone has s.mewhat 
improved on the iron market, both transmarine and local con- 
sumers coming forward more freely with their orders, and dealers, 
too, have shown more willingness to fill their stores. 1 ast week’s 
prices were £4 14s. p.t. for steel bars, f.o.b. Antwerp, a’ d 135f. to 
140f. p.t. for inland sales. Girders are weak at £5 4s. for export 
and 1/2.50f. p.t. for home consumption. Plates have shown more 
firmness at £5 8s. for foreign and 137.50f. p.t for home consump- 
tion. Semi-finished steel is disposed of more readily than before, 
at firm quotations. Foundry pig, No. 3, is sold at 65f. p.t. ; for 
orders of less than 500 tons 66f. p.t. is quoted ; 63f. p.t. is the 
price quoted for forge pig. Coal and coke are selling regularly on 
the Belgian market ; quotations are expected to be reduced 1.50f. 
to 2f. p.t. for at least some sorts. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 11tb. 

WHILE nearly all sections of the United States are maintaining 
their conservative attitude with reference to new enterprises, this 
city is pushing along into new work which might be regarded as 
an omen of general improvement. For instance, at the present 
time projects are under way for the erection of some twenty-five 
large office buildings the estimated steel requirements of which 
are placed largely at one hundred thousand tons of structural 
material. Large municipal improvements are also to be made 
which will send work to steel mills. In western cities enterprises 
are blooming forth which will help the mills. A number of lake 
vessels are to be built which will absorb perhaps fifty thousand 
tons of plates and shapes. The railroads will buy no more rails in 
large quantities for this year’s delivery, and with one or two excep- 
tions have not started to buy for 1909 delivery. There is enough 





business planned and pigeon-holed to keep every iron and stee| 
mill in the United States on full time for all of next year. ‘Ihe 
capital is within reach. The average of employed mill capacity 
throughout the United States is about 60 pd cent. The remaining 
40 per cent. is hungry for employment and hence prices will remain, 
Bridgework on railroads will absorb large quantities of material, 
Another bridge is to be built across the Mississippi at St. Louis, 
Many small bridges for municipal and other requirements wil! be 
erected during the winter. Orders for structural material during 
the past week were 20,000 tons, of which 13,000 tons went to 
the American Bridge Company. A bridge is to be erected over 
the Kentucky River which will take 7000 tons. The New York 
Central wil] soon order 4000 tons for Belt Line improvements at 
Buffalo. 

A good many orders for cars are coming along; one just 
booked by the Wisconsin Central calls for 2700. The copper 
market continues quiet. Klectrolytic is 13g. It is said the 
German Government will build links to complete a cable around 
the world and that this will help copper at a time when it needs 
help. Dealers in tin are carrying io supplies which they are 
anxious to dispose of. Stocks are heavier than they have been fur 
months. Price to-day for spot 29 cents. Lead is moderately 
active, 

NEW YORK, September 15th. 

A long list of orders for structural material have appeared sino 
a week ago, among them 5000 tons for a hotel in this city ; 5000 
tons for a bridge over the Hackensack Riser; 3500 tons for a 
warehouse ; 2700 tons for a bridge across the Manongahela River, 
near Pittsburgh. There is also quite a demand for power tran 
mission towers, Several long lines will be constructed next year, 
The two largest structural steel contracts placed this week are 
12,000 tons for the Chicago and North-Western Railroad, and 12,000 
tons for the City Hall, this city. A number of large blanket con 
tracts is now pending, calling for a total of 50,000 tons. A con 
tract for a Kentucky bridge for 7000 tons will be placed this week. 
The Maryland Steel Company secured a contract for three colliers 
for the Government, to cost 1,500,000 dols., to be completed in a 
year. The boats ordered to be built by the United States Steel 
Corporation to carry ore, and which will take over 50,000 tons 
material, will soon be placed. Canadian buyers, mainly railroad 
companies, have contracted for some 60,000 tons of stee! for roads, 
bridges, terminals, and the like. The Canadian rvads will also 
soon be in the market for freight cars. These and other activities 
have stimulated production. In other branches of the stee! 
industry there is only moderate activity. The sheet, bar, and 
other mills do not accumulate business rapidly. Merchant steel is 
gaining in strength. Locomotive building is more encouraging. 

Reports as to the stock of copper in this country are not alike. 
The figures generally used fix the quantity at 100,000,000 Ib. 
Under normal conditions this would be nothing serious. Large 
interests are offering private terms to European buyers at 25-30 
points below current prices here. Electrical equipment manufac- 
turers are far from busy. Exports to September 10th, 3916 tons. 
Production for August for the United States, Canada, and Mexico 
99,048,700 lb., compared with 93,298,107 Ib. in August, 1907. For 
the eight months of the year there was a falling off of 96,727,256 Ib., 
as compared with 129,263,601 lb. with 1906, 

In other metals the market is quiet. 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 


ALFRED HERBERT, Limited, have been awarded the Grand Prix 
for jtheir exhibit of labour-saving machine tools at the Franco- 
British Exhibition. 

JOHN WILSON AND Co. inform us that their increasing business 
has compelled them to remove to larger offices from 49, Lime- 
street, E.C., and that their address will now be 39, Lime-street, 
London, E.C, 

James B. PeTrer AND Sons, Limited, inform us that their 
“Petter” patented oil engines have just been awarded the silver 
medal for the best oil engine exhibited at the Toulouse Exhibi- 
tion, this being the highest award at this Exhibition. 

REFERRING to a paragraph in this column in our issue of 4th 
September re Conrad Lauer and Uo., A. Haacke and Co. ask us 
to state that there has been no change in their company of late, 
their managing director, Mr. Ashby W. Warner, A.I. Mech. E., was 
formerly a partner, and was manager in London in 1891. The 
date of their registration as a united company was 7th June, 1907. 
Mr. E. Whalley, who had then been manager of their Liverpool 
branch for over sixteen years, wasappointed a director, and continues 
to manage the Liverpool office. Mr. A. H. Grocott, their secretary, 
has been associated with the business for nearly twenty years. It is 
unfair, they consider, to dub them ‘‘ anew” concern, because they 
went into a private limited company over fifteen months ago. 

F, W. HArsorp informs us that he has entered into partner- 
ship with Mr. Edward Riley, meta!lurgical and consulting chemist, 
of 2, City-road, Finsbury-square, E.C., and in future will act as 
managing partner. The two businesses will be amalgamated 
under the style of ‘‘ Edward Riley and Harbord,” and Mr. Harbord 
will undertake all the consulting work and continue to give his 
personal attention to the analytical work at his laboratory at 16, 
Victoria-street, Westminster. Mr. F. J. Bolt, Fellow of the 
Institute of Chemistry, who has been with Mr. Riley for thirty 
years, will join the firm, and continue to have charge of the labora- 
tory at Finsbury-square. 





SocreTy OF ENGINEERS.—-A visit was made by the President 
Mr. J. W. Wilson—and a number of members of the Society of 
Engineers, on Tuesday, September 22nd, 1908, to the works of the 
New Admiralty Harbour at Dover, which were inspected by the 
permission of the Admiralty, and the visitors were under the 
guidance of Messrs. Cocde, Son and Matthews, the engineers, and 
Messrs. 8. Pearson and Son, Limited, the contractors. A full 
description of these works has already appeared in our columns. 
The Harbour Board are about to have constructed a widening of 
the shore end of the Admiralty Pier, on which a large station is to 
be built for dealing with the cross-channel traffic, and also a 
timber staging, 800ft. long and 20ft. wide, alongside the Admiralty 
Pier Extension, for the use of the Atlantic liners, with a passenger 
shelter and platform adjoining. With these additions, and the 
Naval Harbour in use, Dover should become an important shipping 
port. 

LoNDON Private Fire Bricapes.—The London Private Fir® 
Brigades Association, which now comprises 850 members, held it® 
fourth annual competition at the Guildhall on Saturday, the 19th 
inst. The challenge shield is presented by the Corporation of 
London for the enccuragemeut of good work among the private 
fire brigades of London, and is of solid silver, and worth 
considerably over £100. ‘Teams representing fifteen brigades 
competed, and the competition was divided into two parts, the 
first taking place outside the Guildhall, and consisting of one 
officer and four men, hydrant—wet—drill, and the second part in 
the hall itself, this being a surprise drill—dry—for one officer and 
six men. At the conclusion of the competition Mr. John H. Lile, 
Chairman of the City Lands Committee, announced that the 
challenge shield had ton. won by the Robertson Electric Lamps 
Company's Brigade, and the three first times were as follows :— 
(1) Robertson Electric Lamps, Limited, Brook-green, 3603 sec. ; 
(2) Bradbury, Wilkinson and Co., Limited, Farringdon-road, 
4032 sec.; (3) R. H. and 8S. Rogers, Cliftonville Works 
Rotherhithe, 410? sec. The Lord Mayor, in presenting the shield 
and silver medals to the winning team, congratulated them on 
their activity and onerey and upon the fact that they were the 
first team to win the shield for the second time, 
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CATALOGUES. BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated abroad the name and address 
of the Communicator is printed in italics. 
PR. the is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent offve Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given ‘is the 








MarrHew WELLS AND Co., Hardman-street, Manchester.—This 
is a little booklet dealing with the lubrication of steam engines and 
rives a few hints to engineers concerning the use of the 

Wellsaline ” lubricant. 

Dean BrorHEeRS, Steam Pump Works, Indianapolis, Indiana, 
It 





U.S. A.--Catalogue No. 71 has been sent to us by this firm. date of application; the second date at the 
contains illustrations and particulars relating to power-driven | sd of the abridgment is the date of the advertisement of the acceptance of 
hydvaulie pumps of various types, and power-driven air com- | ‘he complete prised ‘ P ete 
oe Ts. may on any of the grounds mentioned in the Acts, within two 
pre months of the date given at the end of the , give notice at the 


Joun Davis AND Son, Limited, All Saints’ Works, Derby.—We 
have received a copy of this firm’s new surveying instrument list. 
This list is more extensive and more elaborately illustrated than its 
predecessor, and contains new features especially relating to 
transits for surveys which require great precision. 

Mr. JOHN Brown, 16, Great George-street, S.W.—This is a 
t pertaining to the “‘ Rainbow ” combined rail joint and anchor. 
[h: claims made for this joint and anchor are, it is simple, 
effective, and cheap. The leaflet gives a concise description of 
the device, and there are some illustrations with the aid of which 
the construction at once becomes apparent, 

DAVEY, PAXMAN AND Co., Limited, Standard Ironworks, 
Colchester.—This is a catalogue containing illustrations and par- 
ticulars of this firm’s gas engines and producers. Engines of 
various sizes are illustrated for working with town and suction gas, 
also suction gas plants. Some of the gas engines illustrated are of the 


Patent-office of opposition to the grant of a Patent. 


STEAM GENERATORS. 


3852. February 20th, 1908.—IMPROVEMENTS RELATING TO STEAM 
SUPERHEATERS, by Frank Garrett, jun., and Emerich Schmach, 
both of Leiston Works, Leiston. 

This invention relates to the fitting of steam superheaters in 
smoke-boxes such as those with which locomotive engines are 
fitted. Superheaters to which the present invention relates are of 
that class which comprise serpentine pipes having their opposite 
ends inserted zig-zag fashion into inlet and outlet headers 
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double vis-a-vis type. The catalogue also contains particulars x 
relating to these engines. a AP 

MavupsLey’s, Limited, Zone Works, Dursley, Gloucester.—This = | As a 
js a catalogue containing a large number of illustrations of the & A 05959590909 o/h 
tirm’s Zone electric generators and motors. The special features | &5 a anagad C) iy: 
claimed for these machines are their extreme simplicity, their good | aio S gegey ged ct. 
commutation, and in addition they are said to possess all the ad- ~ He . Baggegeaeg 
vantages of the interpole method of construction without the HY Np gage a2 ale 
complication of the extra parts. S peesseaede 

c - oP > 

Tuk AMERICAN Sprrat Piek Works, P.O. Box 485, Chicago, rs Begage ag \ 

Illinois —This company has sent us a pamphlet having reference ‘ < i poate voe 4 











to spiral riveted pipe, forged-steel pipe flanges, and hydraulic and 
exhaust-steam supplies. A considerable amount of interesting 
information is given pertaining to the spiral riveted pipe, and 
illustrations are also included showing the pipe in use in connec- 
tion with various classes of service, 

DRAKE AND GORHAM, Limited, 66, Victoria-street, Westminster, 
s.W.—A new catalogue has reached us from this firm. It deals 
with tantalum electric glow lamps and accessories, such as reflectors, 
lamp holders, auto transformers, and fittings of various kinds. At 
the end of the catalogue switchboards, switch gear and accessories 
are dealt with, The catalogue is one which shou'd prove of con 
siderable interest to those associated with electric lighting. 




















| arranged across the smoke-box, which smoke-box is furnished with 
a door through which the said superheater is readily accessible for 
cleaning and repairs. According to this invention, the branches 
for connecting to the inlet and outlet headers of such zig-zag 


(;. WILKINSON AND Sons, Bradford-road Tool Works, Keighley’ 
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WI radtord-roa ; y" | serpentine pipes are arranged outside the smoke-box so as to be 
This isa supplement to this firm’s list ‘“‘D,” 1903. It deals | easily accessible. A removable cover is provided at the front of the 
with lathes of various types, boring, facing and flange turning | smoke-box extension in addition to the usual smoke-box door, and 
machines, vertical boring and turning mills, including duplex | the top of the smoke-box is closed in by a cover upon which the 
boring and brine mills with turret heads, automatic multiple | funnel is mounted. — September 2nd, 1908. 

drilling machines, boiler shell drilling machines, duplex horizontal | 

boring machines, horizontal milling machines, and automatic wheel | 

cutting machines. TURBINE MACHINERY. 

THe Brush ELgcTRICAL ENGINEERING ComPaNy, Limited, | 15,367, July 20th, 1908.—IMPROVEMENTS IN STEAM TURBINES 
Loughborough.—The Brush Budget for September is, as usual, by Aktiengesellschaft Brown, Boveri et Cie., of Baden Switzer- 
interesting. It contains illustrations of a 200-kilowatt Brush | land. ‘ 7 se , 
alternator on the test bed, also illustrations of a Brush tramcar,| he invention relates to turbines of the impulse type, and has 
mules driven by electric power in a cotton spinning mill, a specially for its object the obviating of the disadvantages ‘arent with the 
designed dynamo for use with electrolytic work, a Brush turbo | eéjlection of condensed steam in the lower parts of the turbine 
alternator, and a stator of a 15,000 kilowatt turbo alternator, &c. | chambers, which cause water pockets to closed. For this 
There are also several interesting little articles. | purpose the diameters of the rotary wheels are increased con- 

CHARLES TAYLOR, Bartholomew-street, Birmingham.—This is a | tinuously from one end of the turbine to the other, and the nozzles 
price list having reference to the firm’s patented self-centering | at the lowest points of the chambers are so arranged that the 
chuck, It is claimed that this chuck will grip tighter than any 
other self-centering chuck. The makers also state that it will 
remain true, and outwear two or three ordinary self-centering 
chucks. We have also recei: ed a chip which, we understand, was 
removed from a piece of work held in a chuck Sin. diameter, and 
of the firm's make. The chip referred to is certainly a good testi- 
monial for a chuck of this size. 

JAMES WALKER AND Co., Lion Works, Garford-street, West 
India Dock-road, E.—A well got up little booklet has reached us 
from this firm dealing with various kinds of packing for numerous 
purposes, The book contains many illustrations showing sections 
of the various packings with which it deals, and full particulars 
are also included. In addition, the booklet deals with various 
kinds of jointing materials, gauge glass cone rings, suction and 
delivery hose pipes, steam hose pipes, and various rubber and other 
goods manufactured by the firm. 

Consett IRON CoMPANY, Limited, Durham.—Two leaflets have 
been received from this company. One has reference to steel 
plates and gives the maximum dimensions to which steel plates 
are rolled. The other leaflet gives views of the Derwenthaugh 
hipping staiths on the’ Tyne. These staiths are the private 
property of the Consett Iron Company, which enable it to give 
exceptionally prompt loading turns to ships, and, it is said, 
quicker despatch than can be obtained at most other shipping 
places on the North-East Coast of England. 





DAVIDSON AND Co., Limited, Sirocco Engineering Works, 
selfast.—We have received a copy of this firm's new publication, 
No, 1003, entitled ‘‘ The Mechanical Ventilation of Mines.” The 
hook illustrates and describes the ‘‘ Sirocco” mine fan, and it also 
contains some interesting descriptions and illustrations of various 
inine-ventilating ——_ which have been carried out by the firm. 
At the end of the book ‘‘ Sirocco” sinking fans are dealt with as 
employed for the ventilation of shafts during sinking operations. 
A long list of users of ‘‘ Sirocco” fans is also included. The book 
is well got up, and should prove of considerable interest to those | 
associated with mining work. 

THE GENERAL ELECTRIC COMPANY, Limited, 71, Queen Victoria- 
street, E.C.—A booklet, L.1258, has been forwarded to us by this 
company dealing with electric bulbs, indicators, pushes, &c. Also 
a leaflet pertaining to Osram Jamps for voltages from 100 to 260, 
and giving candle-powers ranging from 200 to 400. It is pointed 
out by the company that these lamps are cheaper in first cost and 
cheaper to maintain than are Jamps. The leaflet is gummed up 
one side for inserting in the company’s Osram lamp catalogue. 
Other new types of lamps are also dealt with in the leaflet, includ- 
ing a 25-volt 10 or 16 candle-power lamp and a 25-volt 10, 16 or 25 
candle-power round bulb lamp. A very effective show-card has 
also reached us. It bears the words ‘‘Osram Lamps,” and it is 
one of the most effective show-cards we have seen for some time, 
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water can tlow away therethrough, and the draining proceeds 
automatically. Examples of turbines embodying the invention 
are shown in the accompanying engravings. The top view is a 
| longitudinal section through an impulseturbine. The left-hand 
; middle view is a detail view of the lower part of the turbine 
| Showing nozzles placed specially deep in pockets. The illustration 
JoNES, POLLARD AND SHIPMAN, Limited, Church Gate, Leicester, | !ongside is a transverse section through the lower part of the 
—A new machine tool catalogue has been received from this com- | £°S!°8 wall showing the arrangement of the nossles in the pocket. 
pany. Among many other machine tools dealt with in the cata- | The bottom engraving illustrates an arrangement in which a re- 
logue, special attention may be called to the drilling machines, a action. oe bas py ag impulse turbine embodying this 
very large range of sizes and types are illustrated. A 26in. drill | invention. — September 2nd, 1908. 
illustrated on page 4 of the catalogue represents one of the firm’s 
latest upright geared drilling machines with positive feeds. We 
also note that the firm is now fitting positive feeds to any of its 
upright geared drills when required. These machines can also be 
arranged for motor drives if required. A new radial sensitive 
type drill is also dealt with in the catalogue. Another addition to 
the firm’s range of sensitive drilling machines is a new multiple 
spindle drilling machine, which is illustrated on page 16 of the 
catalogue. The catalogue also deals with a new back-geared 
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INTERNAL COMBUSTION ENGINES. 


14,343, June Ist, 1907.—AN IMPROVED PROCESS AND DEVICE FOR 
DEODORISING THE EXHAUST GASES OF EXPLOSION Motors, by 
Johann Meindl, 119, Pfarrersgasse, E. Regensburg. 

This invention consists in an improved process and solution for 
deodorising the exhaust gases of internal combustion engines. 
The process consists in eager. the exhaust gases downwards 

ui 


washing, namely, when passing downwards through the fiuid and 
also when passing upwards. The fluid consists of the following 
ingredients :—10 per cent. distilled water, 17 per cent. French 
brandy, 40 per cent. fermented yeast, 15 per cent. castor oil 


N°14,343 








17 per cent. thick machine oil, 1 per cent. yellow soft scap. This 
mixture is boiled for ten minutes and whilst still hot poured into 
bottles, and 30 grains of nitric acid added to one litre of the 
mixture.— September 2nd, 1908. 


MACHINE TOOLS AND SHOP APPLIANCES. 


21,085. September 23rd, 1907.—A PoRTABLE AND ADJUSTABLE 
STAND TO ALLOW OF DRILLING BEING PERFORMED AT ANY 
DestRED RADIUS OR ANGLE, by Thomas Alfred Vanston of 
28, Kendal-road, Chorley New-road, Bolton. 

This invention relates to a portable and adjustabie stand to 
allow of drilling being performed at any desired radius or angle by 
means of a rack-brace or other suitabie device. This invention 











may be fixed to the article to be drilled by means of a chain ; the 
latter being secured to its base by means of a screw carrying a 
cross-bar provided with swivelling hooks. Loosely mounted on a 
screw is a slotted arm to move vertically or horizontally at any 
radius, which may be provided with an additional slotted arm to 
be adjusted to any other desired or required angle. This adjust- 
able stand can be fixed in any position between any fixed objects 
by means of a screw, nuts, and angle piecas.—September: 2nd, 1908. 


DYNAMOS AND MOTORS. 


12,072. May 24th, 1907.—IMPROVEMENTS IN OR RELATING TO 
ELEcTRIC MOTOR EQUIPMENTS FOR MARINE PROPULSION, 
Alexander Mavor and Mavor and Coulson, Limited, 47, 
Broad-street, Mile End, Glasgow. 

This invention relates to electric motor equipment for marine 

propulsion, and has for its object to minimise, as far as possible, 

the weight of the motor or motors employed and also relative 
motion between the ship or vessel and the motor or motors. The 
motor shown in the engraving is of the type described in British 
patent No. 8851 of 1907. The bearings for the propeller shaft and 
the bearings for the primary element are incorporated in a steel 
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structure A which ties together the bottom, frames and deck of 
the ship, and assumes the form of a bulkhead. To this bulkhead 
is fixed the light stator framework B carrying the rings or discs of 
the stator, the arrangement being such that the stator can be 
concentrically adjusted with reference to the propeller shaft and 
the various elements by means of adjusting bolts, such as C, which 
conveniently pass through eyes secured respectively to the framing 
of the bulkhead and to the stator framework. As will be obvious, 
the number of bolts employed can be varied as required. There 
are two other drawings showing modifications, &c.—Septem/+r 





into the mass of a deodorising fluid, after which they pass upwards 
through the fluid and escape. The gases thus get a double 


milling machine, and many other of the firm’s standard machines 
are illustrated and described, 
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24,992. November 11th, 1907.—IMPROVEMENTS IN DyNAMO ELEc- 
TRIC MacHINES. The British Thomson Houston Company, 
83, Cannon-street, E.C. 

This invention relates to electric machines of the commutator 
type, and particularly to high-speed machines. The object is to 
produce the voltage between adjacent segments to a fraction of 
that of a single armature turn without introducing any self-induc- 
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tion that can have a detrimental effect on commutation. A 
dynamo-electric machine of the commutator type is employed, 
having an armature provided with a plurality of windings in which 
equipotential points in two adjacent windings are connected to the 
same commutator segment. An armature is used in which the 
equipotential connections are carried through the body of the 
armature between an auxiliary commutator at one end of the 
armature and the ordinary commutator of the machine.—Septem- 
ber 2nd, 1908. 


MINING AND METALLURGY. 


10,835. May J9th, 1908.—IMPROVEMENTS IN CONVERTERS, Richard 
Cremer, of 37, York-place, Leeds. 

This invention relates to converters used in the manufacture of 
steel, and its object is the provision of an improved form or con- 
struction, so that the shell or body portion may be easily and 
conveniently removed from the rest of the apparatus for replace- 
ment or repairs. A is an angle iron or horizontal flange ring, 
which is permanently secured or fitted to the converter shell or 
body portion, and serves to carry the converter shell in a loose or 
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readily detachable manner from the air-box ring. The air-box is 
formed asa circular ring, rectangular or box shape in section. 
The inner wall of the ring is thickened in three or four places, 
through which bolt holes are formed to receive the bolts for the 
purpose of holding the converter shell or body portion securely to 
the air ring when being tilted or t'pped. The trunnions for 
carrying the converter are formed on opposite sides of this air-box 
ring, and the tilting gear wheel is fixed, as usual, to one of the 
trunnions. The interior of the air-box is connected to the twyer 
inlets in the side of the converter by means of separate pipes 
having readily detachable or disconnecting jo‘nts as shown. There 
are several modifications. — September 2nd, 1908. 


TRAMWAYS AND RAILWAYS. 


25,340. November 15th, 1907.—IMPROVEMENTS IN AND CONNECTED 
wiTtH ELectTric TRACK CIRCUITS FOR RAILWAY SIGNALLING, 
Frank Bartholomew Holt, of 98, Dairyhouse-road, Derby, and 
Arthur Wallis, of 76, Leacroft-road, Derby. 

This invention relates to track circuiting in electric signalling 
systems whereby certain advantages are obtained. A large 
‘* operating ” current is caused to flow through the track relay or 
its equisalent to ope ate it or lift its armature or the like, and then 
this current is caused to fall in value, after the relay or its equi- 
vy lent has been operated, te a weaker, but sufficient ‘‘ holding” 





current. Thus certainty of action and economy of current is 
secured. It will be seen by reference to the engraving that as the 
train leaves the section and passes over the auxiliary rail the 
resistance between the auxiliary rail and the negative rail will be 
short circuited, and a large current will flow through the relay coils 
or the like to operate it. As soon, however, as the train passes off the 
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auxiliary rail into the next section the resistance between the 
auxiliary rail and the negative rail will be in circuit, and the current 
flowing through the relay or the like will fall to a value predeter- 
mined by adjusting the resistance or resistances.— September 2nd, 
1908. 


14,068. July 2nd, 1908.—IMPROVEMENTS IN RalILWAy Ral 
FastTentnes, David Eugene Olds, of 162, Washington-avenue, 
Newark, Essex. 

This invention relates to a method of securing railway rails, which 
consists of a bar arranged underneath the tie and extending up on 
both sides thereof in a threaded stem. A plate on each side of the 
rail and adapted to grasp the base of the rail is provided, each plate 
having a stem in register with the stem on the endof the bar, and a 
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nut having a right and left thread to engage the stems to adjust 
the pressure on the rail and the tie, the nut having polygonal por- 
tions for receiving a wrench, and having circular portions of larger 
diameter than the rectangular portions, the circular portions being 
adapted to bear against the tie. The invention is a!so characterised 
by having a slot in the nut, and a nail or similar element driven 
through the slot in the nut into the tie to secure the nut against 
rotation. — Se pte mber 2nd, 1908. 


CRANES AND CONVEYORS. 


27,317. December 10th, 1907..-IMPROVEMENTS IN OR RELATING 
To Horsts FOR BLAsT FURNACES AND THE LIKE, by Ado/f 
Frank, of Benrath, near Diisseldorf. 

This invention relates to hoists for blast and similar furnaces and 
has for its object a construction which will enable the traveller 
carrying the charging buckets to receive the various buckets from 
any one of a series of arrival tracks. According to this invention 
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branch rails are provided from the main track for the traveller 
carrying the buckets, the branch rails being provided with tongues 
or switches at the junctions with the main track whereby the 
traveller can pass over either of the branches or the main track at 
will and receive buckets from arrival tracks arranged underneath 
the tracks. cand d are the two tracks which branch off from the 
main track. The number of branch tracks are not limited. —Sep- 
tember 2nd, 1908. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-ofice Oficial Gazette, 


896,812 Srorace Barrery, 7. A. Edison, Llewellyn Park, 
Orange, N.J., assignor to Edison Storage Battery Company, 
West Orange, N.J., a Corporation of New Jersey.—Filed March 
18th, 1908. 

The invention consists in providing in a storage battery a 





supporting plate, a plurality of tongues carried thereby and 
pockets secured by these tongues, the tongues being capable of 











being bent into such position as to permit the pockets ‘to ie 
separately removed from the plate. 


896,854. Train Pipe Covp.ine, by A. S. Parsons, Berkeley, ( 
Filed July 10th, 1906. 

This invention consists of a train pipe coupler comprising a pair 
of interlocking recessed heads provided with a number of inc: 
pendent conduits having their ports terminating in the rece 
yielding packing fixed in the recess having holes registering wit}; 
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the ports of the conduits, there being a large central port and a 
number of smaller ports arranged around the same, insulating 
sleeves seated on shoulders in some of the conduits, springs 
mounted in the sleeves, contact plugs supported by the springs 
normally held above the face of the packing ring and having 
bevelled ends whereby oppositely positioned plugs will slide on 
one another 


896,974. AUTOMATIC OIL CouPLER, by O. Damon and W. L. Shoup, 
Langdon, Kans. — Filed November 26th, 1907. : 
This invention comprises a plunger for the tubes of lubricating 
cups consisting of a rod having formed on it a series of hollow 
cones, One of the claims is for the combination with a wheel and 


its spindle of a lubricating cup having a feed tube communicating 
jth the spindle, and a plunger operating in the tube and 
consisting of a rod having formed thereon a series of hollow cones 
897,063. RoLLER BEARING TROLLEY WHEEL, by W. L. Cooksey, 
Fort Worth, Tex.—Filed August 22nd, 1907. 
This invention relates to a high-speed trolley wheel. It consists 
in the combination of a trolley wheel rim having a peripheral 


groove and provided with an inner bearing face, a relatively small 
axle, and three relatively large rollers disposed in trefoil relation 
and extending from the axle to the bearing face of the rim and 
fitting and rolling against the same and against each other. 








AccorpinG to an American authority, “for thawing 
large quantities of dynamite, itis best to have a thaw house heated 
by hot-water pipes, the radiators being at the back or sides of the 
building and protected by a wooden partition. If it is arranged 
that the cartridges may be laid out on grooved shelv s, each stick 
by itself, so much the better, for each cartridge will then obtain a 
uniform and regular heat. The house should be so constructed 
that a man could not get in on the explosive side at all ; the door 
should open directly on the dynamite shelves. A door in the rear 
would enable a man to make the necessary repairs on the 
radiators,” 
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Tur annual report of the Postmaster-General, which 
was recently issued, contains some interesting figures and 
statements relative to the Post-office telephone system, 
The capital expenditure on the purchase and develop- 
ment of the trunk wire system up to March 31st last 
amounted £3,946,658, including an expenditure during the 
last year of £570,406. The reduction of fees above 6d. 
for trunk calls made between 7 p.m. and 7 a.m., which 
took effect in October, 1906, has been a great success. 
Not only has it resulted in a large increase in the number 
of calls, but the loss of revenue has been made good, and 
there was an actual increase of 12 per cent. in the receipts. 
With reference to the future development of telephony in 
this country, the telephone business of the Post-office 
should, in the opinion of the Postmaster-General, be con- 
ducted in such a way that the revenue should be sufficient 
to provide for current expenditure of all kinds, for the 
maintenance and renewal of plant, and for a moderate 
return on the capital expenditure. The present tariff is 
to some extent experimental, and further experience 
under the new conditions which will arise after 1911 will 
show whether it requires modification. The Post-office 
has to deal at present with 946,165 miles of wire. This 
is distributed as follows :—Telephone wires, 482,391 miles; 
leased and other wires maintained by the Post-office, 
189,588 miles; public telegraph wire, 274,183 miles. 


TuxeE notable launches took place during the month. 
The first-class battleship St. Vincent, which is being built 
at Portsmouth, the Brazilian battleship Minas Geraes, 
and the new White Star liner Laurentic took the water 
within a few hours of each other. The White Star ship 
is of particular interest in that it is the first vessel of any 
magnitude to be fitted with combined reciprocating 
engines and turbines. She is a three-screw steamer, 
the central screw being driven by the large reciprocating 
engines and the wing screws by the turbines. At the 
present time very little information of any value is 
available with regard to her machinery. This ship is 
interesting from another point of view also, for she will 
signalise the entry of the White Star line into the 
Canadian trade. It is interesting to note that the keel 
of one of the new White Star leviathans has been laid 
down at Belfast. The particular feature of the Minas 
Geraes, which was launched at the Elswick works of 
Sir Wm. G. Armstrong, Whitworth and Co. on September 
10th, is that she is the most powerful battleship ever con- 
structed for any navy in the world, being even more 
powerful than the British battleship St. Vincent. She is 
the first of three similar vessels being built for the 
Brazilian Government, and her behaviour in many 
respects will be watched with interest. The British 
Navy has now eight ‘all-big-gun” ships, and soon the 
date will be fixed for the launching of the Vanguard- 
which is a modified Dreadnought—from Vickers’ yard at 
Barrow. 


THe much discussed Tourist Trophy motor car race 
was held on the 24th, and was unattended by any serious 
accident. The race was run in the Isle of Man over 
practically the same course as last year. The start was 
made at Ballaskilly, and at Ballacraine the cars left last 
year’s route and went northward to Kirkmichael. The 
old course was then followed by way of Ballaugh and Selby 
to Ramsey, from thence to Snaefell and to the finish at 
Ballaskilly. The course was 37} miles in length, and the 
total distance covered was 8374 miles. The race was 
well supported, there being no fewer than 38 entrants, 
33 of whom started. The weather was good, and the 
state of the roads left little to be desired from the drivers’ 
point of view. Considering the dangerous nature of the 
course in many places the average speed of the winning car 
—50.23 miles per hour—was very good. This time was 
made on a Hutton car by Mr. W. Watson, who was 
closely followed by Mr. A. Lee Guinness on a Darracq, 
and Mr. A. E. George, also on a Darracq, only 54 
minutes dividing the third car from the winner. The 
only restrictions placed upon the entrants were that the 
bore of the cylinders should not exceed 4in. for a four- 
cylinder engine, and the weight of the chassis in running 
order, exclusive of driver, mechanic, spares, and tools, 
should not be less than 18001b. It is to be hoped that 
the Royal Automobile Club will have a little more 
respect for public feeling next year, and abandon or con- 
siderably modify the race. Except for a few “ motor 
maniacs,” no one wanted the race, and we doubt very 
much if the designers have learnt anything from it. 


Tux Aéronautical Society has decided to establish an 
“Aéroplane Stadium.” Major Baden Powell, who is a 
member of the sub-committee appointed to make 
provisional arrangements, has stated that negotiations are 


all but completed for the purchase or Jease of a tract of 
land on the outskirts of London. On this ground sheds 
are to be erected in which aéroplanes may be sheltered. 
It is hoped that in the near future a club house and the 
other necessary buildings, such as a good workshop, will 
be erected. A hospital would also be a useful addition. 
The situation of the chosen ground has not been divulged, 
but Major Baden Powell is reported to have said, since 
the ground is entirely surrounded by water, absolute 
secrecy will be ensured. The advantage of secrecy as an 
advertisement for aéroplanes is now-a-days well recog- 
nised. For miles in every direction itis flat open ground, 
so we may assume it to bein Essex. The place, it is 
further stated, is larger than the Issy ground, which has 
proved valuable to aéronauts in France. We shall await 
with interest further particulars of this “ aeroplanatic 
park.” 


On July 16th last a fire oecurred in the City and South 
London underground tube railway near Moorgate-street 
Station. Some sleepers and a disused signal cabin were 
destroyed, but no one was injured, though the traffic was 
considerably delayed, since, owing to the amount of smoke 
produced, it was a long time before the actual seat of the 
fire, after it got well under weigh, could be reached. In 
fact, it had practically burnt itself out when the fire 
brigade got to work. The outbreak of the fire is attri- 
buted by Colonel Yorke and Mr. A. P. Trotter, the officers 
of the Board of Trade who investigated the matter, and 
whose report was made public at the end of last month, 
to a somewhat peculiar cause. They say that it seems 
probable that the fire did not originate from any defect in 
the insulation or in the continuity of the electrical cables, 
but began with a smouldering fire which may have been 
blown into flames by the draught of passing trains. 
Although permanent way men walk through the tunnels 
every night clearing away rubbish, the tunnels, says the 
report, are extremely dirty, and some of the dirt is of a 
dangerous character, as it consists of iron dust from the 
brake shoes, wheels, and rails, and carbon from the motor 
brushes. Oil droppings have also to be taken into 
account. The dirt is inflammable, and will burn with a 
smouldering glow if set fire to. It is thought probable 
that some of it became ignited by an electric leak or by 
a spark from the collector shoes. The fire then spread 
until sleepers, cable insulation, and signal cabin became 
involved. The conflagration was certainly of such a 
character that it might readily have been prevented had 
it been foreseen, and the recommendations of the Board 
of Trade inspectors, as given in their report, if properly 
followed, should render the recurrence of such an out- 
break impossible. 


Four years after the apyearance of their fourth Report 
the Commissioners appointed to inquire into the question 
of Sewage Disposal and kindred matters have, during the 
past month, issued their fifth Report. This is to be 
regarded as more or less final, since only such matters as 
the separate treatment of trade wastes, the manurial 
value of sludge, &c., are left to be discussed. While the 
present Report may be regarded as a very able document, 
in the compiling of which a vast amount of labour has 
been expended, it cannot, we think, be looked upon as 
entirely satisfactory. As a record of results hitherto 
achievef it is excellent. As a guide to the best course 
to pursue in the treatment of a given sewage it, to our 
mind, is far from being efficient. The choice of a system 
must still be left to the man with knowledge. We are 
thus very much where we were before. Indeed, it may 
well be said that the Report adds nothing to the general 
information regarding sewage disposal. Moreover, no 
connected scientific method seems to have been pursued 
in investigating the subject. The Report almost begins 
with a warning against arguing from small things to great; 
and yet the whole text of it is one long argument of this 
character. “A little knowledge is a dangerous thing.” 
In nothing is this saying more true than in sewage dis- 
posal, and yet the Commissioners have gone out of their 
way to prepare “little knowledge” in alluring form, so 
that on perusing the Report the veriest ignoramus will 
think himself a sanitary engineer, and will wonder why 
such a fuss is made over sewage disposal, since it is such 
a simple matter. 


THE salvage of the Gladiator is now to all intents and 
purposes an accomplished fact. She struck and turned 
over on her beam ends on March 28th. Preparations to | 
refloat her were made immediately, but it has taken 
about five months’ work to restore her to her correct 
attitude, and the hole in her side has to be patched and 
other damage repaired before she can be towed into 
dock. But with that event in sight the question arises, 
was she worth redemption, and to that there can be but 
one answer. She belongs to a discredited class, and is 
regarded as of small tactical or fighting value. To repair 


will then be little cause for surprise if the Admiralty 
decide to sell her to the ship-breakers. In due time we 
shall, no doubt, learn how much her salvage has actually 
cost us; but even allowing for the sale of the vesgel at a 
fair price it is highly improbable that it was worth while, 
from a financial point of view, to refloat her. Of course, 
she could not be allowed to lie where she was, and, no 
doubt, her destruction at the site of the wreck would have 
been difficult ; but some keen member of Parliament will, 
no doubt, ask the Government if there was no cheaper 
way of getting rid of a useless hulk than re-floating and 
selling it. 


Tue seven months’ strike of the engineers on the North- 
East Coast came to an end on the 18th of the month, 
when the final ballot was taken. The majority in favour 
of peace was not large, but it was sufficient; out of 8348 
votes the balance was turned by no more than 870. Many 
of the strikers—the younger and unmarried men, no 
doubt—were quite willing to go on drawing strike pay 
indefinitely at a time when, work being slack, the proba- 
bility was that many would have been idle in any case, 
but there can be little doubt that the masters’ threat of a 
general lock-out had no little effect. The long struggle 
has gained nothing for the men; they return to work on 
the very terms against which they struck. All they have 
got is the promise of a conference, and an undertaking, 
which probably favours the employers as much as them, 
that wages shall not be changed for six months. On the 
other hand, their behaviour throughout the struggle has 
done much to bring trade unionism into discredit. They 
repudiated the good offices of the Board of Trade, and 
behaved so outrageously to one of their officials—Mr. 
George N. Barnes, of the Amalgamated Society—that he 
resigned his post. However, it is now over, and the men 
are returning to work as fast as it can be found for them. 


In the meantime an energetic step has been taken by 
Sir Christopher Furness. On September 19th he addressed 
to the workmen of the Middleton Shipyard a letter in 
which he reminded them that the yard was run at a loss 
of over seventeen thousand pounds last year, and that 
that loss was “almost wholly due to the con- 
tinuously recurring labour troubles which appear to be 
inseparable from that department.” He then went on to 
point out that his co-directors were determined that such 
a state of affairs should not be repeated, and they had 
therefore decided that they would close down the yard 
altogether unless they could obtain a trustworthy promise 
from their men that the “sectional disputes which have 
become so rampant should be got rid of.” With the closing 
of Middleton the other works of the company would be 
affected, and it was therefore “ not too much to say that 
the subject was of vital importance to the entire popula- 
tion of the district.” Then after observing that all, both 
masters and men, must be very tired of this incessant 
and ruinous strike, Sir Christopher Furness called upon 
the unionists of the district to meet him in a general 
conference on 7th inst., when he would make certain 
proposals which he hoped might promote the desired end. 


THE aéronautical experiments at Fort Myer, U.S.A., 
have been continued, the flights being made by inventors 
according to specifications made by the Signal Bureau of 
the War Department. Mr. Orville Wright made some 
remarkable flights with his aéroplane, attaining at one 
time a speed equivalent to nearly 40 miles an hour, and 
remaining in the air for a little more than one hour. He 
is said also to have reached a height of 200ft., but the 
altitude is usually about 75ft. The flight is made around 
a given area, so that the machine has to fly with and 
against the wind, and to make frequent turns. With any 
breeze blowing the turns are the crucial parts of the 
flight. About fifty-eight turns around the course were 
made in a 70-minute flight. These flights are made to 
test the machine on the part of the inventor, and are not 
official trials. For the latter, the speed is to be taken on 
a measured course of more than five miles with and 
against the wind, the machine passing the starting point 
at iull speed for both the start and the finish. The 
machine itself is practicable. But everything depends 
on the skill and readiness of the operator, who requires 
to have an intuitive perception of every change in con- 
dition. . The slightest change in the direction or force of 
the wind—or, rather, breeze—must be met instantly by 
the correct shifting of the aéroplanes by the levers which 
the operator holds. An instant’s hesitation, or the 
slightest wrong movement, may bring disaster. Mr. 
Orville Wright’s experiments have been stopped by a 
severe fall, due to an accident in the machine itself, which 
resulted in broken bones for Mr. Wright, and the death 
of a young officer who accompanied him in the flight. 


Tue projects for the electrification of the railways in 
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Prussian Minister of Railways has ordered them to be 
handed in to his department during October. They will 
probably be discussed in the Prussian Diet during the 
coming session. The results obtained during the 
eighteen months of electrical working of the Hemburg 
City Railway have fully satisfied the Minister as to the 
practicability of the Berlin scheme. Two new lines are 
to be added to the existing pair on the City Railway, so 
that there will be two pairs of lines altogether to deal 
with the traffic. The one pair of adjacent lines will be 
for trains in the one direction, and the trains in the 
opposite direction will run on the other pair. On each 
line of each pair there will be a two-minute service, so 
that trains will leave in either direction every minute, 
instead of every three as at present. The electrification 
of the railways in and around Berlin is to be complete, 
and about 500 kiloms. of line will be involved, the esti- 
mated cost being about £9,000,000. The end in view is 
to accomplish the task so thoroughly that the capacity 
and speed of the Berlin railways will need no more im- 
provements or extensions for an indefinite period. 
Besides electrifying the existing lines, the connection of 
the Potsdamer Bahnhof with the Stettiner Bahnhof by 
means of an underground line, so as to effect a con- 
tinuous connection between the western and northern 
lines, is being considered. It already seems certain that 
to meet the expenditure involved in these schemes the 
present fares will have to be increased. This was to be 
expected, because there is probably no town in the world 
where train as well as tram fares are so cheap as in 
Berlin, and experts have pointed out that with the 
present tariff the City Railway cannot possibly pay. 


On the proposal of Prince D. Scipione Borghese, 
president of the italian Aéronautical Association, it has 
been decided to start at the Royal Polytechnic School of 
Naples a special course of instruction on Aviation and 
Aérial Navigation for young engineers. This shows the 
keen and increasing interest which Italy is taking in 
this fascinating problem of engineering. Apart from 
other reasons, the Italian industries would benefit greatly 
from a development of this interesting means of communi- 
cation. There are now established in that country some 
ten or a dozen large firms which can build an excellent 
light motor. These firms, it is asserted, would be ina 
position to supply engines for the purposes of aérial navi- 
gation better, or at least equal to anything that is being 
built in any other country, and they would eagerly follow 
up any development in this new line of engineering. The 
King is showing also great interest in the matter, and is 
strongly patronising any effort in the country towards 
improvements and the production of a national machine. 
A large number of experiments is now in course of being 
carried out or of preparation, both with the heavier and 
the lighter-than-air machines; and a military steerable 
balloon is being built, on, it is understood, quite original 
lines, though details are kept secret. Some companies 
have been formed to develop one or other type of 
machine, and good results are looked for from various 
quarters. 


SUDDEN irruptions of water in collieries have in the past 
caused serious disasters, and useful lessons may be drawn 
from the report by Mr. Hugh Johnstone, H.M. Inspector 
of Mines, published on September 16th, on the circum- 
stances attending an irruption of water which occurred at 
Brereton collieries, South Staffordshire, on February 15th, 
1908. On that date an irruption of water took place in 
the workings of the shallow coal in the Coppice pit of 
the Brereton collieries, by which three men lost their 
lives. It is difficult to imagine why the roof gave 
way suddenly without warning, and why the influx of 
water was at first very great and slackened off rapidly. 
Expert evidence showed that it could not be explained 
by an ordinary letting down of the roof and the conse- 
quent exposure of water-bearing strata. The working 
out of the shallow coal was followed by the usual sub- 
sidence of the roof, the packs being compressed and 
practically buried in the floor. This, however, was not 
followed by any breaking or letting down of the surface. 
This was probably due to the fact that the area worked 
out, while large enough to let down the strata immediately 
overlying the coal, was not sufficient to break the sand- 
stone or conglomerate that lay immediately above the 
marl, and consequently the subsidence of the roof 
ieasures and marl formed a cavity into which water 
drained. The ultimate breaking of the sandstone resulted 
in the bursting in of the roof of the working and the 
liberation of the body of water pent up in the cavity. 
Sudden outbursts of fire-damp have not infrequently been 
caused in this way, but no similar occurrence is recorded 
as having been experienced with water. 


ForTUNATELY, irruptions of water are responsible for 
a very small proportion of the deaths due to accidents in 





collieries, the general average last year having been only 
0.3 per cent. The mining labour and accident statistics 
issued by the Home-office on September 19th show that 
45.8 per cent. of the deaths caused by mine accidents 
were due to falls of ground, 31 per cent. to miscellaneous 
causes underground, 3.4 per cent. to explosions of fire- 
damp and coal dust, 8.1 per cent. to surface accidents. 
The total number of persons employed at mines and 
quarries during 1907 was 1,060,034, of which 776,456 
worked underground. During the year there were 1283 
separate fatal accidents, causing the loss of 1368 lives. 
The accidents included 184 explosions of fire-damp or 
coal dust, resulting in the loss of 44 lives. Of these 
explosions 160 were caused by naked lights, 8 by safety 
lamps, 13 by explosives, and 3 by miscellaneous or 
unknown causes. Of the latter, one was caused by an 
unenclosed electric motor and another possibly by the 
breakage of an electric lamp inashaft. Other interesting 
statistics are published in the report. We are told, for 
instance, that last year the consumption of explosives at 
collieries was 24,589,481 lb., of which 17,764,122 lb. con- 
sisted of explosives on the permitted list. The use of 
coal cutting machines in the United Kingdom continues 
to extend. Last year there were 1493 machines in opera- 
tion, of which 643 were worked by electricity and 850 by 
compressed air. The feeling of distrust of things elec- 
trical has by no means been entirely removed from the 
minds of colliery engineers, since the numbers of coal 
cutters which are worked by compressed air is still in 
excess of those in which electricity provides the motive 
power, and this in spite of the inconvenience of the pipes 
to convey the compressed air. For the first time statistics 
are given of the number of conveyors at the coal face. 
Of these there were 100, of which 30 were at collieries in 
the Newcastle district. 


ALTHOUGH a settlement of the differences between 
the Berlin Town Council and the great Berlin Electric 
Tramway Company, previously referred to in these 
columns, seems as remote as ever, great headway is 
being made in creating new means of communication. 
On the 8th of the month the Council of Schineberg, a 
suburb of Berlin, almost unanimously consented to the 
execution of a scheme for the construction of an under- 
ground electric railway which is to connect the heart of 
Schéneberg with Nollendorf Platz, where there is already 
a station of the existing overhead electric railway. On 
the following day work on this new line, the construction 
of which has been undertaken for £510,000, was com- 
menced. The existing underground electric railway is 
also being steadily extended, and the first official trip on 
the newest completed extension, which runs beneath the 
busiest part of the city from Potsdamerplatz to the 
Spittelmarkt, took place on the 22nd of the month. 
Herr Breitenbach, the Minister of Railways, gave ex- 
pression to his great satisfaction with the manner in 
which the work has been carried out, the arrangement of 
the stations being awarded with special praise. This 
newest completed extension, which is 2 kiloms. long and 
cost £1,000,000, is to be continued from the Spittelmarkt 
beneath the River Spree, and will necessitate the running 
of an additional number of cars, an order for these, 
amounting to £100,000, having already been placed. The 
distance from the Spittelmarkt, which is in the middle of 
the town, to the underground station, Reichskanzler 
Platz, on the outskirts, is 103 kiloms. It includes four- 
teen stations, and will be traversed in twenty-six minutes. 
Meanwhile the hopes of the Continentale Gesellschaft 
fiir Elektrische Unternehmungen, which, having gained 
permission to erect a trial section of a suspension railway 
in the rather narrow Brunnenstrasse nearly a year ago, 
thought that the realisation of its project was within 
measurable distance, seem to have been frustrated by the 
vigorous protests of house owners in the neighbourhood of 
the finished trial section to the effect that the overhead 
structure is so unsightly, and that the noise of the running 
cars will be so great, that a very great depreciation of the 
value of their property will ensue. The company is now 
endeavouring to obtain permission to erect the line along 
a different route through broader streets, but here also 
the house owners are lodging appeals against the scheme. 
Whether or not their protests will produce the desired 
result still remains to be seen. 


Some trials have recently been carried out in France 
with a new shell invented by General Perruchon, in 
which the charge consists of 40 kilos. of crésylite or 
crysilic acid. The tests were made with the old cruiser 
Amiral-Duperré, at which fifteen ordinary shells were first 
of all fired at a range of 6,500 m. with apparently no effect, 
and then four of the new crysilic or “ p” shells were 
fired. The new shells completely perforated the armour, 
which was torn in the same way as if it had been struck 
by torpedoes. The cruiser listed so heavily that firing was 
suspended and the vessel beached for inspection. The 
Minister of the Marine has decided that some of the old 





ships which were to have been sold for breaking UD are to 
be reserved for further shell tests. Except for these bare 
details nothing is known about the construction of the 
“p” shell or its ballistic value, but the Minister of the 
Marine and others present at the experiment declared 
themselves highly satisfied with the results. 


Towarps the close of the month a report on strikes and 
lock-outs in the United Kingdom in 1907 was published 
by the Labour Department of the Board of Trade. The 
number of workpeople involved, directly or indirect|y, jn 
stoppages of work owing to strikes and lock-outs which 
began in the year 1907 was comparatively small, vir,, 
147,498, and the aggregate duration of all the disputes in 
progress during the year, 2,162,000 working days. wag 
below that of any year for which the department has 
records except 1904. Nearly three-fourths of the tine 
lost in 1907 was due to disputes in the textile, cog] 
mining, engineering, and shipbuilding industries. ()ues. 
tions of wages were as usual the most frequent causes of 
disputes. As compared with the previous year, however, 
there was a decline in the proportion of the work) cople 
who struck work to obtain an increase in wages. The 
engineering and shipbuilding trades were not, as in 1906, 
affected by any large dispute, hence the aggregate a:ount 
of working time lost in these trades was only about two- 
fifths of that recorded in the previous year. To this 
should be added the fact about one-quarter of the 
aggregate duration in these trades in 1907 was due to 
disputes which began in the previous year. Two large 
disputes were threatened during the year, namely, on 
railways and in the cotton industry. These would have 
thrown a large number of people idle had they not 
been settled by conciliation before a stoppage of work 
took place. 


THE most serious accident which has ever occurred in 
the annals of Berlin local and suburban trattic took place 
last Saturday afternoon on one of the overhead sections 
of the Berlin and Charlottenberg Elevated and Under-. 
ground Electric Railway. No fewer than twenty-one 
persons were killed and eighteen seriously injured, many 
of whom are not expected to recover. It appears that 
a train travelling from the Leipziger-Platz to the Mickern 
Briicke ran past the danger signal at the junction near 
the Potsdamer Bahnhof and rammed a train coming from 
the Biilow Strasse broadside on. A third-class carriage 
of the latter train fell off the viaduct, a distance of about 
20ft. The elevated electric railway running from the 
suburb of Westend to the Warschauer Briicke makes a 
loop to the Leipziger Platz; every third train or so, how- 
ever, runs direct along the rails of the third side of the 
triangle, not touching the Leipziger Platz at all. It was 
at the loop where the accident occurred. The first 
motor car of the three cars of which these trains are 
composed was hurled over the parapet by the force of the 
impact. The second car was only saved from a similar 
fate by the breaking of the couplings, and it remained 
suspended with nearly half of its body over the viaduct. 
The third car of the wrecked train stayed on the loop 
line, and the passengers in this carriage escaped with a 
severe shaking and a few cuts and bruises. An official 
statement which has provisionally been issued states that 
the accident is solely due to negligence on the part of the 
driver of one of the trains, who ran past two signals at 
danger. 


FinpinG the law and public opinion strongly against 
them, the leaders of the Confédération Générale du 
Travail have apparently come to the conclusion that 
their recent agitation was carried too far, and the build- 
ing and engineering industries have been much less 
troubled by their propaganda during the past month. 
One of the things that has most disagreeably impressed 
them is the case which was brought against M. Pataud, 
the secretary of the Electrical Engineers’ Union, to test 
the legality of strikes for which there was no plausible 
object. With the idea of bringing home to the electrical 
supply companies in Paris the power of the union and 
the discipline of the men, Pataud ordered all the electrioal 
operatives out one evening from eight to ten, and during 
that time Paris was deprived of electricity. Some music- 
hall performers had the courage to bring an action for 
damages against Pataud, and in delivering judgment 
against him the judge remarked that, while strikes at 
the caprice of the union’s leaders were illegal, the same 
thing might be said of all strikes which interfered with 
public services, since the electrical engineers employed 
for the lighting of a city like Paris should be assimilated 
with the municipal servants, who are not allowed to 
strike. The number of strikes have been steadily on the 
increase for many months past, and of those which began 
during August the number was 64. Of these orily 9 
terminated to the advantage of the men, 28 were settled 
by compromise, and 27 resulted in a complete rejection 
of the men’s claims, 
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THE KING'S DOCK, SWANSEA. 





Raprp progress is being made with the construction of 
the new King’s Dock at Swansea. The contract time for 
the completion of the work does not expire until June, 1910, 


but the work has been carried out with such expedition | 


that it is expected the dock will be open for traffic in 
August, 1909. 

; The continued growth of the tonnage entering the port of 
Swansea during the last decade, and the increasing length 
and beam of ships trading to the South Wales ports, 
rendered it imperative that a large addition to the exist- 
ing dock accommodation should be provided. Conse- 
quently, in 1901, the Swansea Harbour Trustees obtained 
parliamentary powers to construct a new dock on the 
foreshore of Swansea Bay to the south-east of the old 
dock entrance. The existence of a large and practically 
undeveloped coalfield, a great portion of which yields 
anthracite, in the country at the back of Swansea, to 


which the port is the natural outlet, is a circumstance of | 
immense advantage to the town; and the Harbour | 


Trustees, acting on the advice of their engineers, Mr. 
P. W. Meik and Mr. A. O. Schenk, MM. Inst. C.E., 
decided that the new dock should be sufficiently large to 
meet all requirements of the port for many years to come, 
and should also be designed to accommodate the largest 


class of vessels that are likely to be built. The principal | 


trade of the new dock will be coal, and the arrangements 


of the berths, sidings, and approaches to the quays | 


=e been specially designed with this class of traffic in 
lew, 


SEA EMBANKMENT FROM THE SOUTH-WEST, 27th APRIL, 


The plan of the work has undergone considerable 
modification since 1901, when parliamentary sanction 
was obtained.’ As they are now being executed the coal 
tips and approach roads will be on the high level, and 
the gradients are so arranged that a large proportion of 
the truck-running within the dock area, both loaded and 
light, will be done by gravity. Most of the railway com- 
panies concerned have already settled leases of tips and 
wharves along the dock walls. Atleast seventeen coal hoists 
and tips—fixed and movable—are to be provided even- 
tually, and a number of hydraulic. cranes has been 
ordered. The whole of the machinery will be worked by 
hydraulic power. 

The dock, when completed, will not only be double the 
combined area of all the existing docks in the port, but 
will at once place Swansea in the forefront of up-to-date 
British ports. We do not propose to describe the dock in 
detail in the present article, postponing a fuller account 
until the completion of the work next year. 

Tenders were invited in 1904, and in June of that year 
a contract was entered into with Messrs. Topham, Jones 
and Railton, Limited, of Westminster. The first sod of 
the King’s Dock was cut by his Majesty the King in July, 
1904, and the work of reclaiming the 400 acres on the 
foreshore by an embankment within which the dock itself 
was later to be constructed was commenced. The sea 


embankment is nearly two miles long, and consists of a | 


stone rubble bank protected on the sea side by large stone 
pitching, no stone in the pitched face being less than 
2 tons in weight, the general average being about 4 tons. 
| The stones were carefully set by cranes and formed to a 
'‘ batter of 2 to 1. The stone bank is backed by a sand 


1906 


| bank, overlaid with stone, with a top width of 150ft., in 
order to obtain the necessary water-tight qualities. Sand 
| for the purpose was availablein very large quantities from 
the sand hills to the east of the new works, and was 
| excavated by a steam navvy of the land dredger type. 

This form of excavator was admirably adapted for the 

purpose, and maintained an average of 25,000 to 30,000 

yards of sand excavated per week working night and day. 

A line of railway was constructed by the contractors 

between the sand dunes and the site of the works. The 

sand backing of the embankment thus formed has proved 
successful in every way. The stone was obtained from 
the contractors’ quarries at Llansamlet, three or four 
| miles distant, which were capable of an output of over 

12,000 tons per week. The whole embankment is sur- 

mounted by a concrete parapet wall, carried to a height 
of 15ft. above high water. No effort was spared to expedite 
the completion of the embankment, and the stone bank 
itself was finished in Apri], 1906, but it was not until 
three months later that the sand backing was com- 
| pleted and the impounded water sluiced out to enable a 
start to be made on the construction of the dock walls. 

The embankment is carried across the site of the new 
entrance channel in front of the lock to form a temporary 
| dam within which a portion of the entrance works are 
being carried out in the dry. 

The wet dock itself has a water area of 68 acres 
land 13,500 lineal feet of quayage. The length of 
| quays compared to the water area is very large, and 
| has been obtained without in any way curtailing the 
| water area that must be provided to enable boats to 

manceuvre or to lie at moorings in the dock! awaiting a 
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berth. The greatest width of the dock occurs opposite 
the lock, and this space is sufficiently large to enable 
the longest vessel the lock can take in to turn without 
interfering with a steamer berthed at any of the quays. 
The depth of the water in the dock will be 35ft., which 
can be increased to 37ft. if required, the actual depth 
from coping level to dock bottom being 41ft. The lock 
is 875ft. long by 90ft. wide, divided by a middle pair of 
gates into two compartments, 375ft. and 500ft. long re- 
spectively. The depth of water over the outer sill is 
40ft. at H.W.O.8.T. and 32ft. 3in. at H.W.O.N.T. At 
L.W.O.S.T. the depth is 12ft. and at L.W.O.N.T. 19ft, 9in., 


so that for all practical purposes it may be considered a | 


deep water lock. To obtain a greater depth at low water 


of spring tides would have entailed the dredging of a | 


much greater length of approach channel; the expense 
of doing this, and the difficulty of keeping the channel 
clear at a considerable distance from the shore, and in an 
exposed situation, would have been out of proportion to 
the small advantage obtained thereby. A communication 
passage 7O0ft. wide will connect the existing Prince of 
Wales Dock and the new King’s Dock. Provision is 
made for the construction of an additional lock 
required 1000ft. long and 100ft. wide alongside and 
parallel to the new lock, and to the east of the new lock 
space is reserved in which, at some future date, a large 
graving dock will be constructed, having an entrance at 
either end, or from the channel as well as from the dock. 
To the south of the King’s Dock proper, and inside the 
sea embankment, an area of about 25 acres is now about 


if | 
entrance, and to maintain the inner portion of the 





of sand overlying gravel for the most part, and clay in 
isolated patches. In all cases the concrete walls were 
carried down to the gravel. 

The temporary dam which extends across the future 
entrance to the new dock from the west end of the sea em- 
bankment to the seaward end of the extension of the old 
east pier is of similar construction to the sea embankment 
and is backed with sand. A concrete block dam has now 


| been constructed across the entrance lock at its outer end, 


resting on the apron, and the work of removing the tempo- 
rary outer embankment will be commenced shortly, when 
the water will come up against the seaward face of the 
concrete dam. The completion of the lock and of the 
dock works will then be effected before the concrete dam 
is removed. 

The sill of the new entrance lock is 8ft. lower than the 
sill of the existing Prince of Wales Dock, and 6ft. lower 
than that of the South Dock, consequently the approach 
channel is being dredged to a level of 2ft. below the outer 
sill of the new lock, or 14ft. below L.W.O.S.T. The 
deepened channel will be about two miles in length and 
400ft. wide at bottom. 

With the view to affording protection to the new lock 


approach channel, the west pier has been extended 
seaward by 800ft., and powers have been obtained to 
construct a further extension of 800ft. A new eastern 
breakwater, 1400ft. in length, has also been constructed, 


| extending from the western extremity of the sea embank- 


ment in a south-westerly direction. Both the eastern 








FERRO-CONCRETE WHARF 


to be excavated to the same depth as the dock itself. 
The area of deep water thus obtained will be available 
for vessels lying up or for timber ponds, &c., and the 
excavating of this extension at the present time is due to 
the fact that the material available from the excavation 
of the dock proper is insufficient in itself to supply the 
amount of filling required to make the banks and raise 
the levels of the reclaimed lands. Access to this exten- 
sion is obtained through a passage 100ft. wide. In addi- 
tion, the dock bottom, at a distance of 60ft. from the walls, 
is being excavated to a depth of 9ft. below the normal 
depth of 35ft. to provide the filling required. The dock and 
lock walls throughout are constructed of 6 to 1 cement 
concrete, faced with 4 to 1 concrete up to a level of 
16ft. 6in. below coping. At this level a granite over- 
sailing course projects 6in. beyond the lower part of the 
wall, and from the top of the oversailing course up to the 
granite coping the wall is vertical and faced with blue 
Staffordshire brick. The walls extend completely round 
the dock, with the exception of about 1000ft. of quay on 
the north side, and 1780ft. on the south side of the coal- 
ing arm, where ferro-concrete jetties and quays on the 
Hennebique system take their place. This construction 
was adopted to obtain the greater width of firm founda- 
tion required for the movable coal hoists than is possible 
with solid concrete walls. 

The present forward condition of the works is ample 
evidence that an exceptional rate of progress has been 
reached and maintained, and there is every probability 
that the dock will be ready for the admission of ships in 
August, 1909. This rapid progress has been obtained by 
the employment of an unusually large amount of plant, and 
anample force of labour. In addition the early completion 
of the sea embankment has enabled the structural work 
of the dock itself to be taken in hand at an earlier date 
than had been anticipated. With the exception of a 
length of some 200ft. of wall still under construction, the 
whole of the dock walls and lock have been completed. 
The ferro-concrete quay on the north side will be finished 
this month, and the longer quay on the south side of the 
coaling arm should be completed in January next. The 
excavation of the dock itself is practically already done, 
and the further excavation in the southern extension is 
about to start. The excavation done up to the present 
time is 3} million cubic yards, and the amount of con- 
crete exceeds 400,000 cubic yards. The construction of 


cubic yards of stone, and 1} million cubic yards of 
sand: The fereshore on tha site of the works consists 


breakwater and the west pier extension are timber pile 
structures loaded with stone rubble. The former is 
nearing completion, and the latter was finished in March, 
1907. The approach jetty, 600ft. long, which will extend 
from the seaward return wall of the entrance lock 
towards the entrance channel is about to be commenced. 
This jetty will be an open pile structure, and will allow 
of the waves caused by any re-bound from the west pier 
extension passing through it, and expending themselves 
in the wave basin behind. 

Two new hydraulic power stations are in course of 
construction, and will be ready to receive the engines and 
boilers shortly. The contract for the latter has been 
piaced with Galloway, Limited, of Manchester. The 
swing bridges across the lock and communication 
passage are now being erected by Sir William Arrol and 
Co., Limited. The steel lock gates, constructed by the 
Thames Ironworks, Limited, are in course of erection, 
the outer pair being already completed. The twenty-one 
hydraulic cranes for the dock are being constructed by Sir 
W. G. Armstrong, Whitworth and Co., Limited, who are 
also the contractors for the hydraulic machinery for 
working the gates and for the lock sluices. 

The two engravings in the Supplement show one of 


| the ferro-concrete wharves in the dock—see also above— 
|and a view of the lock looking towards the dock and 


showing the temporary concrete block dam under con- 


| struction in the foreground. The engravings on page 341 


are general views of the works from seaward, the first 
showing the sea embankment in April, 1906, before 
the water was shut out, and the others the condition of 
the works last month. The rapid progress made in 
the work during the two years intervening between the 
dates of the photographs is clearly shown. 








THE ROYAL COMMISSION ON SEWAGE 
DISPOSAL. 
No. II.* 
ConTINUING our abstract of the Fifth Report of the Royal 
Commission on Sewage Disposal, we now come to the 


question of what is the best form of tank treatment under 
a given set of circumstances. The Commissioners state 


the sea embankment involved the use of about 500,000 | that the form of preliminary treatment to be chosen 


should depend mainly on the means at hand for the dis- 
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posal of sludge, and upon the class of filter which it ig 
proposed to use subsequently. If fine filters are to be 
used, then the preliminary treatment should, according 
to the Report, P serena as large a proportion of suspen. 
ded and colloidal matters as possible. “With a tank 
liquor of given strength, and containing a given quantity 
of colloidal matter, it is,” we read, “of little consequence 
as regards the subsequent filtration, by what method of 
preliminary treatment this liquor has been obtained.” 
There is, however, a foot-note appended, in which it is act 
out that from the result of the experiments at present jy 
progress at Dorking this statement may have to be some. 
what modified. The neutralisation of the sulphuretteq 
hydrogen of the septic liquor and the slightly increased 
alkalinity given by the lime appear to allow of a very 
considerable increase in the volume which may ba 
filtered per cube yard; greater than would follow 
from the mere reduction in suspended solids effected 
by this precipitation. It is, however, observed that 
the nature of the sewage to be treated must 
considered in selecting the tank treatment to be 
adopted. Domestic se vages for this purpose are divided 
in the Report into three classes, namely :—(1) Those 
which are very strong; (2) those which are of about 
average strength; and (3) those which are weak. The 
Commissioners are of opinion that in the majority of 
cases it would probably be better to adopt chemical 
precipitation rather than septic tanks as the preliminary 
process for very strong water-closet domestic sewages, 
Especially do they recommend this course when the 
sewage contains an appreciable quantity of brewery or 
tannery waste. Precipitation with chemicals has the 
effect of throwing down as sludge a considerable 
proportion of the colloidal matter present, and some of 
the precipitants have the power of retarding for a short 
time the putrefaction of the sludge, so that precipitation 
sludge, if removed from the tanks at short intervals of 
time, can usually be disposed of with less danger of 
nuisance than septic tank sludge. It is also remarked 
that the addition of lime to putrid domestic sewage is 
followed by a great diminution of the smell. Chemically 
precipitated sludge is, it is added, usually much less 
costly to press than septic tank sludge, especially if it i: 
derived from a strong domestic sewage of the kind 
indicated ; indeed, the quantity of lime which has to be 
added to some septic tank sludges makes the cost of 
pressing almost prohibitive. Simple precipitation of such 
cewage is less advantageous than chemical precipitation. 
Little colluidal matter is removed, and there is greater 
danger of nuisance from smell during the sludging of the 
tanks and the sludge disposal operations. 

For domestic sewages of about. average strength, 
whether of the slop-water or water-closet type, the choice 
of the preliminary process should, say the Commissioners, 
depend upon local circumstances and upon the kind of 
filters to be adopted. ‘ With such sewages equally good 
final results may be obtained either from septic, sedi- 
mentation, or chemical precipitation tanks, followed by 
artificial filters, though the size of the material to be used 
in the filter should depend to some extent on which 
tank treatment was adopted.’ The least sludge is pro- 
duced by the septic tank and the greatest by chemical 
precipitation, but a larger area of filter is required for the 
treatment of the septic tank liquor than for the treatment 
of the precipitation tank liquor. 

As regards weak domestic sewage, the Commissioners 
think that the septic tank process would generally be the 
most economical to use, provided land were available for 
the burial of the sludge. If, however, no land were 
obtainable the extra cost of pressing the sludge would 
materially diminish the advantage of septic tank treat- 
ment. 

Generally speaking, therefore, the recommendation is 
the nse of chemicals for strong sewages, and of the septic 
tank for weak sewages. A word of warning is, however, 
given by the statement that it must not be thought that 
finality in the preliminary treatment of sewage has yet 
been reached. 


be 


PART II.-PURIFICATION OF SEWAGE BY ARTIFICIAL 
FILTERS. ’ 


Sewage filters may, it is remarked, be divided into two 
broad classes—Contact Beds and Percolating Filters. 
“There can be no doubt,” says the report, “that the 
organic matter in solution in sewage can be oxidised by 
either type of filter, provided the filter is properly con- 
structed and properly worked, but the question of the 
relative merits of the two types is one of some difficulty, 
as very few strictly comparative experiments on a large 
scale have been made.” 

A series of statements regarding the amounts of settled 
sewage and tank liquors which can be dealt with per 
cubic yard of material are then given for both contact 
beds and percolating filters, and the remark is made that 
the rates of filtration which are given could generally be 
doubled in wet weather. ‘Thus assuming it was desired 
to provide enough filtering material to filter during storms 
up to three times the dry-weather flow of sewage, the 
amount of material required would be 50 per cent. more 
than the amount which would be required for the dry- 
weather flow calculated on their —the Commissioners’— 
figures. Why, it may be asked, as provision is always 
made for three times the dry-weather flow at least, should 
not the proper amount have been given in the first 
instance? The reason is probably that the Commissioners, 
as they state in another part of the Report, are in favour 
of keeping storm water and sewage separate from onc 
another. Even in cases where there is a separate system, 
however, there is always an increased flow of sewage in 
wet weather, though perhap; the amount coming down 
will not be in excess of that which, the Commissioners 
say, may be dealt with by means of the quantities of 
materials they give. 

‘Our knowledge of the action of a contact bed,” remark tle 
Commissioners, ‘‘is very incomplete, and little is kaown as to the 
manner in which the organic substances of sewage are broken 
down durinz the first stages cf fermentation iat» carbo diosid:, 
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: e purifyi ents seem to be not only bacteria, 
ar onl, Oe ee fegeolerae.. and we can offer + opinion 
oe pective amount of work done by each set of agents. 
It probably differs to some extent according to the nature of the 

wage. It has been observed that at some placesJarge numbers 
* worms are present, while at others they are comparatively few. 
Little is known of the kind of bacteria essential to purification, 
Pe as to their mode of action, and we are not able to state whether 
they act chiefly during the period of contact or during the period 
of rest, or aération, after the filter is emptied. There are, how- 
ever, grounds for thinking that the resting period is the more 
jortant phase of the cycle. The generally accepted theory as 

regards nitrogenous matter seems to be that the ammonia is 
extracted from the liquid during the period of contact and 
oxidised during the period of rest, and that the resulting nitrate 
and nitrite are diffused through the liquid of a subsequent filling: 

All the ammoniacal nitrogen, however, does not appear in the 

effluent in the oxidised state, for there is always loss of nitrogen 

as nitrogen gas during the process.” 

Some of the statements contained in the foregoing 
extract will certainly not be accepted unanimously on 
every hand. 

A considerable amount of space is then devoted to the 
constriction of contact beds. The Commissioners give 
all their quantities in cnbie yards, and they remark that 
“The evidence shows that, within ordinary limits, the 
depth of a contact bed makes, practically, no difference to 
its efficiency per cube yard,” but from their own 
experience they think it would be generally inadvisable 
to construct them of greater depth than 6ft., or of a less 
depth than 2ft. 6in. Regarding the length of time that 
contact should continue, they say :—“ The evidence shows 
that two hours’ contact and four hours’ rest have generally 
been found to give the best results on practical working, 
where the beds are filled three times a day, but no rule 
can be laid down which is of universal application. The 
operations of filling and emptying should be carried out 
as rapidly as possible, but care must be taken to avoid 
disturbance of the filtering material, as this may cause 
disintegration.” 

As regards automatic apparatus for filling and emptying 
beds, the Commissioners report that their own observa- 
tions and the experience of others show that it is not 
possible to rely entirely on such devices though within 
certain limits they may be advantageously used with 
considerable saving of labour. 

Loss of capacity in contact beds next claims attention, 
and it is pointed out that with the exception of Andover 
the loss of capacity per million gallons of the beds which 
came under the notice of the Commissioners was in pro- 
portion to the amount of suspended matter in the liquor 
put upon the beds. At Andover there was excessive loss, 
and this, it is explained, was accounted for by the fact 
that the material in the beds disintegrated to such an 
extent as to cause the surface level to sink considerably. 
It is suggested that the capacity of a contact bed is best 
maintained by :— 

(a) Preventing as far as possible the access of suspended 

or colloidal matter to the bed; 

(b) Using materials which are not likely to disintegrate ; 

(c) Using for the body of the filter material of even 

size, and in the form of cakes or spheres rather 
than flakes ; 

(7) Allowing thorough and efficient drainage ; 

(e) Not overworking the bed ; 

(f) Giving periodical rests ; and 

(g) Filling and emptying the bed in such a way as not 

to disturb the material. 

Regarding the material used in contact beds, the Com- 
missioners state that so far as their experience goes they 
would prefer as a general rule to use coke or good clinker 
in preference to other materials. In deciding upon the 
size of the material to be u:ed, the amount of suspended 
matter in the liquid to be treated must, it is pointed out, 
be taken into consideration. As a general rule, the 
greater the amount of suspended matter in the liquid the 
larger the material should be. With crude sewage con- 
taining 40 parts per 100,000 of suspended matter, the 
filling material will probably have to be from 3in. up- 
wards in diameter, and even then :lidge will accumulate 
on the top. With a septic tank liquor containing 8 to 
10 parts per 100,000 of suspended matter, material of a 
diameter from % to 3 of an inch may probably be used 
effectively ; while with a good precipitation liquor con- 
taining from 1 to 3 parts of suspended matter, the best 
result will probably be obtained from material as fine as 
tin. in diameter. However, it is, they add, impossible to 
make any but most general statements as to the most 
suitable size of material for contact beds, as, in some 
cases, there may be special circumstances which affect 
the question, such as the character of the suspended 
matters, or the smoothness of the filtering material. 

Turning then to percolating filters, the Commissioners 
say that the question of depth is of far greater complexity 
than at first sight appears. At most places the depth 
has usually been determined by levels. Where there 
has been plenty of fall deep filters have been made; 
where the fall has been slight they have been made 
shallow. They state that ithas been generally accepted 
that the deeper the material the better the result 
attained, and they give certain instances in proof of the 
assertion, and they then print the following paragraph 
in italics :—‘‘ For practical purposes we think the con- 
clusion is justified that, within somewhat wide limits of 
depth, and given ample aération and good distribution, 
the.same amount of work can be got out of a cube yard 
of coarse material where it is arranged in the form 
of a deep or shallow percolating filter.” There is 
certainly no evidence of this part of the matter having 
been ‘approached in a really scientific manner. 

Attention is then drawn to the influence of the nature of 
the filtering material, and the following are the conclusions 
to which the Commissioners have come as a result of 
their inquiries and experiments :— 

(1) Better results can be obtained per unit of volume 
from a material with a rough surface than from a 
material with a smooth surface; and 

(2) The extent of the purification effected by a perco- 
lating filter varies with the average length of time taken 


im} 





by the sewage to pass through the filtering material, 
assuming that proper aération of the filter is maintained. 

The next point dealt with is the influence of the size 
of the material, and the first remark mate on this subject 
is that, although the experiments carried out with coarse 
material showed—as stated above—that given good dis- 
tribution and ample aération, a cubic yard of the material 
would produce very similar results, whether it be arranged 
in the form of a deep or shallow filter, it does not follow 
that this conclusion would apply to filters of medium- 
sized and fine material. On general grounds the Commis- 
sioners think it better to arrange a given volume of 
medium-sized material in the form of a shallow rather 
than of a deep percolating filter. “In this way,” it is 
added, “ better aération would be maintained throughout 
the filter, and the suspended solids in the liquor treated 


material.” 

The conclusion as to percolating filters of very fine 
material is that they can only be worked for a certain 
limited time without being rested, and, in order to obtain 
the maximum amount of work out of a given quantity of 
material, “it would seem better to arrange it in the form 
of a shallow rather than in the form of a deep filter, 
provided the distribution is efficient.” In this connec- 
tion the experiments made bv Dr. Reid at Hanley were | 
specially investigated, and other experiments on similar 
lines were commenced at Dorking. These experiments, 
it is explained, are not yet completed, and some points 
sti!l remain to be settled. The Commissioners, however, 
think the results obtained by other workers, together with 
those arrived at by themselves, bring out the following 
points fairly clearly :— 

(1) That the deeper the filter the better the effluent. 
This holds both for fine and coarse material, assuming | 
good distribution and aération. 

(2) For practical purposes, and assuming good distribu- 
tion, the same purification will be obtained from a given 
quantity of coarse material. whether it is arranged in the 
form of a deep or of a shallow percolating filter if the 
volume of sewage liquor treated per cube yard be the | 
same in each case. In the absence of clogging, the | 
balance would be slightly in favour of the deep filter, | 
because the greater the depth the more the errors of dis- | 
tribution would be neutralised. 

(3) With regard to filters of fine material... “We | 
think that the greatest efficiency can be got out of a given | 
quantity of . . . material by arranging it in the form ofa | 
shallow filter rather than of a deep filter. But we are not | 
in a position to make an exact quantitative statement as to | 
the difference in efficiency of the two forms. It is pro- | 
bable for the treatment of a strong sewage liquor, but 
the point has not been fully worked out.” 

Here, again, there would appear to be evidence that 
the matter has not been approached on a scientific or, 
indeed, on a systematic basis. 


ing filter varies with the average length of time taken by 
the sewage liquor to pass through the filtering material, 


would be spread over a greater quantity of filtering | 





about the point o', the arms of which are in the proportion 
of 1:10, and which, relatively to the turning point, 
is held in equilibrium by balance weights. By means of 
a tracing pencil attached to the upper end of the lever 
the magnified extension of the spring is inscribed on a 
sheet of paper stretched on a registering drum. To this 
registering drum, which consists of a hollow cylinder set 
free to turn on a spindle, a rotary motion is imparted by 
the advance of the carriage. At the other end of the 
| drum simultaneous record is made of the time by the 
| help of an electrically driven clockwork arrangement— 
|in Bremerhaven in } seconds; and in Berlin in } seconds 
| —and of the distances run by the carriage, every space 
| of 5 m. (16ft. 5in.) being recorded by the help of electric 
| contacts arranged 5 m. apart along the course of the run 
| beside the rails. 

When a run has been made, the towing carriage with 
| the model must be brought back to the starting- 
| point, since all the trials are made in the same direction. 
After the surface of the water has come to rest, which 
lit does in about ten to twenty minutes, accord- 
ing to the speed of the run, the carriage is got ready 
for the next trial. To avoid the chance of the 
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Fig. 1-MODEL DYNAMOMETER 


lines on the registering drum interfering with each 
other, the tracing pens for distance and time now 
receive a few turns onward. Since the resistance of the 
model will generally increase with the higher speed, 
the spring f also is tightened somewhat, which moves the 
magnifying lever somewhat farther out, so that the 
resistance lines of the second run are moved to a 
sufficient distance from those of the first one. For the 
sake of better distinction, however, the lines for the 


(4) The extent of the purification effected by a percolat- | successive runs are generally drawn with inks of different 


colours. 
After several runs have been made with the same 


assuming that proper aération of the filter is maintained. | dynamometer spring (f), and increased speeds have 


These utterances would appear to leave the question of 
percolating filters in a particularly unsatisfactory state. 


GERMAN EXPERIMENTAL TANKS. 
No. V.* 
THE TOWING AND MEASURING MACHINES. 


been attained, the power exercised by the spring, 
the strength of which was previously chosen in accord- 
ance with the speed to be run by the model, is deter- 
mined. For this purpose the model is disconnected from 
the dynamometer, and a weight p—Fig. 1—which was 
absent during the run, is hung on the third arm of the 
triangular lever. Since, then, a= b= ce, the effect 
|of the weight is the same as that of the resistance 
of the model, both weight and model resistance 


Tax model dynamometer is used for taking measurements working tangentially on the half-circle 0, i.c., the 
during the run of the model vessel. A diagrammatic view | spring f is stretched by the weight in the same way 


of an instrument of this kind, made in accordance with the | 
arrangement devised by Froude, and as applied in Bremer- 
haven and Berlin, is shown by Fig. 1. The dynamometer 
in general consists of a triangular iron frame a, b, ¢, 
made of flanged plates, a piece of very light gearing | 
mechanism, and a tracing pen f. The arms a, J, ¢ of the | 


as it was previously stretched by the resistance. If 
several different weights p of given amounts be now 
successively applied, and the corresponding stretch of 
the spring be drawn on the piece of paper on which the 
model resistances were inscribed by the turning of the 
drum, a system of parallel weight-lines is obtained. The 
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Fig. 2-MODEL RES 


triangle are equal to one another. The model is attached | 
by means of a towing hook to the lower arm of the tri- | 
angular lever. Between the hook and the towing bridle | 
a spring is inserted to damp the oscillating motion set | 
up during the run. The triangular lever turns about the 

point o, with reference to which it is exactly balanced. | 
During the run the resistance which the model offers to | 
its forward movement through the water acts as a back- 
ward pull on the lower triangular lever c, and thereby | 
stretches a spiral spring f, one end of which is hooked on | 
to the upper arm, and the other fastened to the towing | 
carriage. The stretch of this spring is shown on a tenfold | 
scale on the upper arm by the help of the lever turning | 








* No. IV. ‘appeared September 25th, 





Swain Se. | 
ISTANCE DIAGRAM 


previously drawn curves of model resistance, on the 
other hand, have somewhat the appearance of curves of 
sines, since small variations, which unavoidably occur 
during the runeven with a uniform speed of the carriage, 
cause the model resistance to oscillate within certain 
small limits; the slight pitching motion of the model 
also causes the point of application of the resistance of 


| the water to alter somewhat. By the help of the parallel 


weight-lines the mean value ‘of this irregular resistance 
curve is now measured with the planimeter, while the 
corresponding speed of the model during the run in 
question is determined from the registrations of the 
distance and the time. A resistance diagram of a” fast 


| ocean liner drawn in this manner is shown by Fig. 2. 
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In general only from four to at most six runs with pro- 
gressively increased speeds can be made with the same 
measuring spring. The weight lines are then drawn, a 
new spring of suitable strength introduced, a new sheet 
of paper stretched on the measuring drum, and a fresh 
series of trial runs begun. In further application of the 
results thus obtained, the speeds of the model are set off 
as abscisse with the corresponding resistances as ordin- 
ates, and the end points of the latter are connected by a 
curve, which then gives the resistance offered by the model 
to movement through the water for any desired speed. 

From this curve of model resistances the effective 
horse-power (E.H.P.) of the vessel is calculated by the 
Froude method for any desired speed of the vessel. In 
accordance with the law of mechanical similarities dis- 
covered by Newton, the models are towed at the corre- 
sponding speeds, that is to say, at speeds which, when 
multiplied by the square root of the proportion borne by 
the scale of the model to that of the vessel, give the 
required speeds of the vessel. For instance, if it be 
desired to find the effective horse-power required by a 
steamer for a speed of 30 knots an hour, and 1 : 25 be 
the scale of the model, the latter must be towed at a 


speed of 30 x 0.5144 x ee = 6 x 0.5144 
o 


3.0864 m. per second (10.1262ft. per second). 

In practice it is, of course, quite impossible to regulate 
the resistances and accumulators to such a nicety that 
the towing carriage runs exactly at 3.0864 m. per second, 
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Fig. 3—THE UEBIGAU MODEL DYNAMOMETER 


and, even for this reason alone, it would be necessary to 
make several trial runs giving results for speeds above and 
below the prescribed speed. Since, however, itis desirable 
also to know the resistances corresponding with lower 
and higher performances than the service one, the trial 
runs for larger vessels for the different draughts at which 
the trials are to be made, generally begin at 8 knots 
speed, and are carried up to about 3 knots beyond the 
speed contemplated in the design, the intermediate steps 
being arranged as may be most convenient. As already 
observed, the curve of resistances gives the effective 
horse-power (E.H.P.). In order, then, to determine 
what power (I.H.P.) will be necessary for the 
engines of the vessel under investigation for the 


the 


proportion must be 


LEP. 


determined. For vessels of similar type this propor- 
tion is approximately constant at their correspond- 
ing speeds. It is accordingly determined by means of a 
comparison of the results of the model experiments with 
the trial trip results of actual vessels on the measured 
mile, in connection with which the speeds and the indicated 
horse-powers (I.H.P.) thereby developed are measured. 

The design of the Uebigau model dynamometer differs 
materially from those Bremerhaven and Berlin establish- 
ments, particularly in the avoidance of all lever gearings. A 
description of this novel patented design of dynamometer 
may therefore suitably precede that of the other 
instruments. An outline sketch of the dynamometer is 
given in Fig. 3. 

Much as 1n the case of the dynamometers hitherto in 
use, the model is connected by means of a rod b to the 
lower end of a lever. This upright lever a has equal 
arms about the centre o and presses with its upper arm 
against a downward projecting arm d of a three armed 
weighing balance c. At each side of the upper lever is a 
projection g. These two projections are made to serve as 
electric contacts and correspond with two similar contacts 
on the lever. By means of these projections a limit is 
put on each side to the travel of the lever, and, in fact, 
it has only a fraction of a millimetre play—that is to say, 
only so much as is necessary in order with certainty to 
interrupt an electric current passing through it. During 
the run a weight, which is a trifle less than the pulling 
force exercised by the model at the speed in question, is 
placed in the pan f of the weighing balance. At the upper 
end of the equal-armed lever a, opposite the point of 
application of the lower weighing balance, is attached a 
tension rod h, which is connected at its other end toa 
spiral spring 7. The spiral spring terminates at its other 
end in a screw tails k, which runs freely in a nut l. 
This nut is prevented from moving in the longitudinal 


speed required, 





direction, but can, by means of a small electro-motor, 
be made to turn. The motor m is controlled by the 
contacts g of the lever, and passes current in one 
direction or the other, or ceases to do so according 
to the direction in which the end of the measur- 
ing spring i moves. Since rapid and frequent changes 
of the direction of turning are necessary, the nut 
and the electro-motor are made as light as possible, 
whereby it has become possible to change the direction 
fifteen times in a second. At each end of the spring 7 is 
attached a tracing pin n, which inscribes the extension on 
a sheet of paper stretched ona drum that is made to turn 
by the motion of the carriage. Excessive extension and 
excessive compression of the measuring spring are 
prevented by means of automatic interrupters; in like 
manner the registering drum is brought to a standstill 
after it has made one complete revolution. 

The procedure in connection with a series of model 
trials is somewhat as follows:—The pull exerted by the 
model on the lever a causes the latter to lean over to the 
opposite side ; to do this, however, it must first overcome 
the pressure oppo:ed to it by the weighing balance, which 
is so adjusted that itis only slightly less in amount than 
the resistance of the model. The lever then closes 
the contact, whereby the motor obtains current and 
extends the spring until the tension of the latter, together 
with the pressure of the weight, just balances the resist- 
ance of the model. As soon as this is the case, and the 
lever assumes the vertical position, the current is inter- 
rupted and the motor comes to rest. The tracing pin 
would thus describe a straight line on the drum were it 
not that the resistance of the model is subject to oscilla- 
tions as shown above. As a result of this circumstance 
the lever will oscillate to and fro between the two con- 
tacts, by which the motor is supplied with current, set in 
motion, and made to turn to right and left alternately, 
placing the spring in tension and compression, so that the 
ine traced again takes somewhat the form of a curve of 
sines. The trials and the readings from the curves are con- 
ducted much in the same way as in the case of the model 
dynamometers designed on the Froude principle. The 
drawing of the parallel weight-lines is effected thus :-— 
After the attachment of the model, the lever 4d, 
pointing vertically downwards, is coupled to the tension 
tod h, while weights are hung on to the other arm 
of the weighing balance, by which the tension of 
the spring 7 is measured and drawn as a straight line on the 
paper by the turning of the drum. In the working out of 
this diagram care must, of course, be taken that the 
weight which was applied at each run be added to the 
resistance given by the curve. 

The remaining appliances which go to complete the 
model dynamometer are the same in all three tank 
establishments. The whole apparatus is built upon 
a fixed plate, which is mounted on the towing car- 
riage free to slide in the longitudinal direction. Since, 
as before mentioned, the model experiments are 
made in one direction only, the model is held on 
the return journey by two projecting catch-levers q— 
shown in our two-page supplement, and in Fig. 3— 
which levers bear against two cross timbers of the 
towing frame. These catch-levers also serve the purpose 
of giving the acceleration to the model when it is getting 
up its speed, and thus preventing the measuring spring 
from being overburdened and subjected to unnecessary 
oscillations. As soon, then, as the carriage has attained 
the intended uniform speed, they are carefully released, 
and the model is slowly transferred to the charge of 
the measuring spring. These catch levers, as well as the 
whole towing-lever system, which with its lower point 
must reach into the model at a point situated as low 
down as possible, are mounted free to turn, and can be 
turned up out of the way. The model can thus be 
conveniently brought into place under the apparatus. 

For several of the illustrations given above we are 
indebted to the editors of the publication of the Schiftbau- 
technische Gesellschaft, the Schiffbau, and the Deutsche 
Bau-Zeitung. 

Guiding of the model during the run.—During the 
trial run the model is connected with the carriage, as 
above mentioned, by the towing hook, which is inserted 
between the towing bridle and the dynamometer lever, 
that is to say, at one point only. To prevent it from 
turning round athwart the direction of the run, a guiding 
appliance is fitted, so arranged that the model is free to 
move up and down, and able to adjust itself to the 
surface of the water in accordance with the influence 
exerted by the resistance. At each end of the model 
dynamometer there is a vertical rod attached by a strong 
girder toa longitudinally sliding plate, which at the same 
time bears the trim-measuring apparatus to be described 
below. The lower end of the rod is provided with a glass 
roller B—see the supplement. Like the various levers on 
the dynamometer, this rod can be hinged up. But when 
the model is brought under the carriage and attached to 
the latter for the run, the rods are turned down, as 
shown. The glass rollers B then hang between other 
glass rollers c, set horizontally on the towing bridle, and 
so arranged that the model is guided in the direction of 
the longitudinal axig of the carriage. 

Trim-measuring apparatus (see the supplement).—For 
each speed the trim of the model is determined at the same 
time as the resistance curve by means of two trim- 
measuring instruments, which, as above described, are 
fixed before and abaft the model dynamometer on sliding 
plates. The circumstance that these table-like plates 
are free to slide in the longitudinal direction of the 
carriage enables a proper fore-and-aft adjustment to be 
made at any time, even for models differing considerably 
in length. The appliance consists of a registering drum 
G standing vertically on the horizontal plate, and turned 
by the aid of bevel wheel by the same shaft that turns 
the horizontal registering drum of the resistance dyna- 
mometer. Ona stand in front of the registering drum 
is mounted a horizontal lever F. From one end of the 
latter hangs a light aluminium rod E, which is grasped 
below at a point on the towing bridle on the centre line 





of the model. At the height of the middle of the 
registering drum, and bearing against a sheet of paper 
stretched on it, the rod E holds a pencil which traces 
the vertical motions of the model. The other arm of the 
lever F is arranged as a balance weight to preserve the 
equilibrium of the system. 

The propeller dynamometer—see the supplement.— 
Since the model propellers, as observed above, are gener. 
ally towed behind the models—that is to say, the pro. 
pellers are in their natural positions with regard to the 
models of the vessels—the propeller dynamometer js 
placed on the towing carriage behind the model dynamo. 
meter. Since propeller dynamometer, model dynamometer, 
and trim-measuring apparatus are free to slide past each 
other, each apparatus can easily be brought into the right 
position for a model of any length. To enable the correct 
vertical position to be attained for any propeller, the 
propeller dynamometer is mounted on a rectangular 
frame w made of strong channel irons. This frame is 
borne by four vertical screwed spindles y, which can be 
simultaneously turned by means of the bevel wheels 
H, the levers v, and the rods w. An even vertical motion 
can thus be imparted to the frame u. On this fraine 
hang the freely moving horizontal swinging frames },, 
which are built as lightly as sible of perforated angle 
irons of sufficient strength. The propeller holders c are 
grasped tightly under this horizontal frame b. Below 
these holders are connected by a tube e shipped over t}.c 
propeller shaft a, and above by the angle d, and can be 
adjusted in a direction parallel with the centre line and 
also at any desired angle with it. At their lower ends 
they bear in ball-bearings pairs of propeller shafts a, on 
the free ends of which the propellers are mounted, the 
attachment of the latter on the shafts being the reverse 
of that in the actual vessel. The shafts project aft out 
of the propellers, since it would otherwise be impossible 
to make the latter assume the positions with reference to 
the model which they take in the ship behind the stern- 
post, brackets, or sleeves. The swinging frame 6 is hung 
on the bearing frame uw by means of the lever /, and 
the frame f by means of swinging springs g. The 
front hanging attachment f can be raised and lowered 
through the are h, by which the propeller shaft can, 
pve. “os to the trim of the model, be adjusted to any 
desired angle with the horizontal. Further, the screws : 
enable the swinging frames to be raised and lowered 
relatively to each other. : 

The propellers in the water are driven by a motor -, 
mounted on the after transverse girder, which in the first 
place causes a vertical shaft to revolve. From this, by 
means of intermediate gearing, the motion is transmitted 
further, as may be seen in the supplement, by a series of 
shafts, “ahah, and bevel wheels, to the propeller shafts. 
The shafts leading downwards have each two cardan 
hinges G, so that they can follow the motions of the 
swinging frame. To enable different directions of turning 
motion to be imparted to the outer and inner propellers 
respectively, the bevel wheels 8 are fitted, while the 
removable bevel wheels 8 enable different speeds of 
motion to be simultaneously given. The tachometer 
serves to adjust the speed to the exact number of revolu- 
tions required.. The motor itself can by the aid of a 
finely graded regulating appliance be run at any number 
of revolutions per minute from 900 to 2000. By means 
of the toothed wheel intermediate gearing 8, the lower of 
these speeds can be still further reduced down to 300 
revolutions, and the upper speed can be increased up to 
6000 revolutions per minute. 

When the propeller is set in motion for the trial run it 
exerts a pressure through the medium of the water while 
being moved onward—or, in view of the actual arrange- 
ment made, it would be more correct to say a pull—in 
the axial direction, by which the swinging frame is drawn 
forward. As a result of this the upper end of the lever /, 
which is situated in the middle, receives a. backward 
inclination, as was the case with the lever of the model 
dynamometer. It follows that the arrangement of the 
measuring spring and the other appliances for measuring 
its extension, describing the curve, checking the spring, 
registering the time and the distance run, &c., are exactl 
the same as in the case of the resistance dynamometer 
described in detail above, except in so far as they have 
to be adapted to the somewhat different conditions, The 
axial thrust of each of the propellers is here traced on the 
drum ¢ independently. 








AccuMULATOR RatLway Cars.—Accumulator railway cars for 
trunk and branch line traffic constitute the latest innovation on 
the Prussian ra:lways. Forty-seven of these cars have been 
ordered in three lots from three large firms by the Prussian 
Railway Administration. ‘The first tripin one of these cars was 
made by a specially invited company on the 12th of the month 
from Bahnhof Papestrasse, Berlin, to Zossen. The new cars 
present a ‘ery handsome appearance, and are each made up of two 
half cars linked closely together by ashort middle buffer coupling. 
Each half car has two axles, one near either end. There is a 
separate compartment for the accumulators at the onter uncoupled 
end of each half car. These end compartments are much lower 
than the passenger compartments, so that each half car resembles 
so newhat a long-bodied automobile. By placing the accumulators 
in separate compartments the smell of the acid is kept away from 
the passengers. The electrical equipment of the cars is exceedingly 
simple, and consists of two series of motors of 80 horse-power each, 
which, by means of the motvrman’s controller, may be connected 
in series or in parallel. The battery of each car has a capacity of 
368 ampére-hours. It consists of 168 cells, and supplies current at 
a minimum pressure of 310 volts. Onecar weighs about 55 tons—1 ton 
=1000 kilos. It can be run at a maximum speed of 50 kiloms.; 
one charge of the accumulators is sufficient for a journey of H0 
kiloms. The brakes are operated by compressed air which is 
generated by an electric air pump. By means of these accumu- 
lator cars—which accommodate 100 passengers—the ordinary 
through train service on branch and trunk lines is to be supple- 
mented. The passengers at the intermediate stations situated 
between the stations stopped at by through trains will be collected 
and brought to the stations where the through trains stop 
by these new accumulator cars. These latter are also expected to 
prove valuable substitutes for steam trains on lines where there is 
little traffic. [he Gladbach-Jiilich-Diiren section of railway ia 
Bavaria will shortly be electrically worked by means of accumulator 
cars of this type. 
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IRON AND STEEL INSTITUTE. 
No, I. 

Tue autumn meeting of the fron and Steel Institute 
at Middlesbrough informally opened with a reception and 
concert, which was held on Monday evening in the Town 
Hall, but the formal initiation of the conference took 
place in the Victoria Hall on Tuesday morning, when, in 
presence of a very large attendance of members, the 
Mayor of Middlesbrough, Councillor T. G. Poole, welcomed 
the Institute to the district. 

The Mayor, in an excellent speech, said that it afforded 
him great pleasure to welcome to Teesside the members 
of the Iron and Steel Institute, of which organisation, it 
might be said, Middlesbrough was the birthplace. Modern 
Middlesbrough was primarily a creation of the great rail- 
way system, the town having been the pioneer of the 
Stockton and Darlington Railway. The industrial history 
of Middlesbrough, however, divided itself into two lead- 
ing epochs, first, the coal shipping era, which attained 
its zenith about 1850; and, secondly, the ironmaking 
era. Prior to 1830 Middlesbrough had no existence 
as a port, but thanks to the iron and steel trades, 
and to the vast improvements made in the river by 
the Tees Commissioners, Middlesbrough now occupied 
the sixth place in importance out of 120 ports in the 
United Kingdom, and was the most important port in the 
world for the export of iron and steel. It would give 
some idea of the growth of the trade of the port when he 
stated that while in its early days the average size of the 
vessels entering it was 98 tons, it was now between 6000 
and 7000 tons. Middlesbrough was the centre of the 
largest iron and steel making district of the world, and 
the total manufacture of iron and steel for home and 
export in the North-East district for the year 1907 was 
approximately 5,134,000 tons. As long since as 1735 a 
blast furnace had been built near Chester-le-Street, and 
this was probably the first time that ironstone was treated 
in the blast furnace. It was particularly appropriate that 
a distinguished Middlesbrough man in the President 
should occupy the chair of the Institute on the occasion 
of the present visit. 

Sir Hugh Bell briefly acknowledged, on behalf of the 
Institute, the welcome accorded to it by the Mayor. 

When the President had taken the chair, the Secretary 


Mr. Bennett H. Brough—announced that the vice- | 
presidents who would retire by rotation in May next were | 
Messrs. Arthur Cooper, James Riley, and Arthur T. | 


Tannett Walker. The retiring members of Council 
would be Messrs. David Colville, William Henry Ellis, 
William H. Hewlett, Andrew Lamberton, and Charles P. 
E. Schneider. 

Sir Hugh Bell said that he had the pleasure to 
announce that Sir William Thomas Lewis had been 
nominated to occupy the office of President for the 
ensuing two years from May next. Sir William Lewis's 
connection with the industries of the country was well 
known to all the members of the Institute, and his active 
participation in everything connected with the welfare of 
South Wales marked him out as one on whom the 
presidency of the Institute should fall as soon as he 
could receive it. 

The reading and discussion of papers was then pro- 
ceeded with. 

Mr. J. E. Stead, in a few words, introduced his paper, 
“Note on a Workshop Microscope,” and invited members 
to inspect the microscope itself, which was on view in 
the Council Room. 

We reprint the paper in full below : 


During the last few years there have been many improved forms 
of microscope stands designed for the examination of metals and 
alloys, and there are few standard makers of this class of apparatus 
who have not turned their attention in that direction. The 
developments have, however, tended towards the requirement of 
the laboratory rather than of the workshop, and it can be stated, 
probably without contradiction, that there is ‘not to be found in 
the market a simple form of stand with illuminating arrangement 
suitable for the use of foundry foremen and assistants in steel and 
engineering establishments. 

That there is need of such an instrument is undoubted. 
For most purposes a high-power magnification is not required. 
For instance, the examination of steel castings and forgings, 
in order to determine whether or not the treatment to which 
they have been subjected has been suitable for the purpose 
required, does not need a greater magnification than 20 to 
50 diameters. Such magnification would enable the foundryman 
to determine approximately what is the proportion of phosphorus 
in his castings and pig iron, and whether or not the percentage of 
combined carbon is great.or small. In designing a microscope for 
use in the workshop, three essential conditions are imperative :— 
(1) It must be simple, contain as few parts as possible, and be 
capable of bearing rather rough handling ; (2) the illuminating 
reflectors and source of light must be attached to the object 
glasses ; (3) the cost must be low. The design of the microscope 
eventually approved was submitted to Messrs. J. Swift and Son, 
who made the model exhibited and illustrated in Fig. 1. The 
following is a detailed description :— 

The stand consists of a disc supported by three legs, the length 
of which can be adjusted by turning the milled screws. The lower 
terminals of the legs consist of hard steel points, and the upper 
ends are secured by screws into the brass disc. The microscope 
tube, 8in. in length, is free to slide through a second tube secured 
in the centre of the disc, and when in use, focus is obtained by 
moving the tube upwards and downwards by the fingers. When 
the focus is found the tube can be fixed, if desired, by a small 
set screw, not shown in the illustration. 

The illumination is effected by the devices shown in Figs. 2 
and 3, Fig. 2 represents a vertical section through the 1}in. 
object glass and illuminator. The latter consists of two tubes 
united as shown, at the junction of which a 4in. cover glass («) is 
placed at an angle of 45 deg. One limb slides on to the lowest 
part of the object glass, and into the other is placed a four-volt 
incandescent electric lamp. A small four-volt dry battery supplies 
the electric current for the lamp. When the circuit is made, by 
switch or button, the rays from the lamp are partially reflected on 
to the object, which is thereby sufficiently lighted to enable its 
structure to be clearly seen. The illumination can be changed 
from vertical or direct to oblique by a very simple device. The 
lamp is masked on the lower side by coating it with a metallic 
paint just sufficient to admit rays passing horizontally to the 
corner eg reflector, but not downwards. By removing the 
corner glass and rotating the lamp through 90 deg. the rays then 
fall obliquely on the object. 

The illuminator—Fig. 3—is similar in general design to the last, 
but it is so constructed that a jin. objective can be employed. In 
this the reflector is placed above the nose of the objective, It 





consists of a piece of ‘silver glass, placed at an angle of about 
45 deg. As the position of the lamp is constant with relation to 
the reflector, the latter is fixed once for all at the exact angle to 
give the maximum illumination of the object. The silvered 
reflector slides into the slit cut in the objective, and projects 
about jin, outside, so that when it requires cleaning it can be 
readily removed and replaced. 

It is advisable to force the light to a maximum, for although the 
on do not last as long under such conditions, they can be 
readily replaced with new ones, which cost only 1s. each, and the 
illumination obtained is so much better. 

















Fig. 1 


When working with this microscope, the object can, after 
preparation and levelling, be placed on an ordinary table or flat 
surface and the nose of the objective placed over it. 

The battery, if convenient, can be carried in a coat pocket, or 
be placed on a table near the microscope, and the light switched 
on by pressing the button. Very little electricity is required, for 
it is only when looking at the object that the current is used. 
When it is desired to examine the finished surface of parts of 














Fig. 2 


machinery, the microscops is placed over the part the examination 
of which is required, and the light is switched on. The sharp- 
pointed legs of the stand, when pressed on to the metal, prevents 
the microscope from slipping. In this way either flat or curved 
surfaces can, after suitable preparation, be readily examined. 

In preparing cast iron to examine for phosphorus, it is not 
necessary highly to polish the metal surface, a workshop polish 
being sufficient. 

The etching is best effected by 20 per cent. nitric acid water. 
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Fig. 3 


When examining finished and turned castings, after polishing 
with the finest Engl:sh emery, a ring of plasticine is pressed on 
the metal, and into this enclosed space of metal the acid is poured 
and allowed to act for from two to three minutes, after which the 
acid is allowed to escape by removing the plasticine ring. After 
washing the etched surface by pouring water over it, it is dried by 
blotting-paper and can be at once examined. 


The second paper read was that by Mr. W. Hawdon, 
and it dealt with the iron and steel industries of the Cleve- 
land district —* the quarter of a century which has 
elapsed since the last visit of the Institute to Middles- 
brough. We give an abstract of it below :— 

The production in 1883 and 1893 was as follows :— 

1883. 1893. 
ee 314,66 755,822 
Puddled bar iron ¢ 794,170 227,402 

The tonnage, for these two years, of steel and puddled iron has 
become practically reversed, showing the displacement of iron by 
steel. ‘Lhe fact that the output of Cleveland ironstone has not 
increased of late years is not because there has not been a demand 
for it, but because of the inability to get more out of the mines. 
The chief obstacle to obtaining a sufficiency of Cleveland ironstone 
undoubtedly is that year by year wearegettingintothinnerand worse 
seams, where shale and sulphur have to be carefully extracted, and 
thus the output is reduced. Another difficulty, and that a serious 
one, has been largely due to the action of the miners, who, when 
trade is good and wages high, elect to work short time, and 
maintain the same weekly wage as when working full time at the 
lower wage in worse times, the output per man per week being 
thus curtailed. 

There has been a 
manufactured in the 


e increase in the tonnage of steel and iron 
istrict, but iron has been gradually going 





out of use, While in 1883 71.6 per cent of the total was puddled 
bar, in 1907 of the total made 95.4 per cent. was steel mainly by 
the open-hearth process. The basic open-hearth steel seems to 
have been first made in 1899, when rather over 10,000 tons were 
manufactured. Now about 30 per cent. of the open-hearth steel 
made is basic, and the proportion is rapidly increasing. It may 
be noted that whilst the total make of Bessemer steel has practi- 
cally not increased since 1893, it is now mainly made from Cleve- 
land iron, whereas it was largely made from hematite. 

A new development has recently taken place at blast furnaces 
where non-condensing blowing engines are run. A public electric 
power company is buying the exhaust steam from the blowing 
engines, which is utilised in low-pressure turbines to develop 
electric power of high tension. Another way of obtaining spare 
power is the substitution of high-pressure condensing engines and 
tubular boilers for non-condensing engines and the usual single or 
two-flued boilers. 

The interesting problem now before us is, if the increase of basic 
open-hearth steel continues—and there is every probability that it 
will, and the other demands for Cleveland pig iron hold their own— 
where is the ironstone to come from ! 

Is the supply well-nigh exhausted, and, if not, what about the 
unemployed to work it? ; 

Our best stone is rapidly going ; there is, however, a large area 
of stone, of a gradually diminishing richness, or should we not 
say, of increasing poverty, available for many years to come, and 
this curious difficulty with the miner can surely be ovefcome. So 
that if at the end of another quarter of a century you again visit 
this district, you may find us, should the steel age still be vigor- 
ous, with a greater output of basic steel and a larger production 
of pig iron from our native ironstone, which will be won, if not by 
manual labour, then by one of the many devices which are and 
will be available for the purpose. 


There was no discussion on this paper, but Sir Hugh 
Bell referred to its value from the historical standpoint. 

Mr. T. C. Hutchinson’s paper on “The Mechanical 
Cleaning of Iron Ores” was then read by the author. 
The following is an abstract of this paper :— 


The object of the present paper is to consider the most 

economical method of treating any description of ore ty careful 
selection, and the removal by mechanical means of as much of the 
impurities mixed therewith as can be easily distinguished by their 
appearance, 
_ It does not need a very careful observation to determine that it 
is much cheaper to pick out certain impurities than to melt them 
out, nor to settle the fact once for all, that the smelting of the 
same description of ore admixed with 5 per cent. of impurities will be 
more economical in the furnace, than to smelt similar ore contain- 
ing 10 per cent. impurities. 

It is proposed in the present paper to give the writer's ex- 
perience in dealing with and smelting Cleveland ironstone when 
worked for a period of years from the same mine, and to tabulate 
the yield of iron from the ore and the consumption of fuel and 
flux required under various conditions due to the irregularity of 
impurities admixed with ore as delivered from the mines. At the 
Skinningrove Ironworks, for ten years—1895 to 1905—the supply 
of ironstone was all obtained from one mine, accident, or short 
supply during holiday time, alone interfering with one continual 
source of supply. Since 1905 part of the ironstone smelted has 
been obtained from the company’s Boulby mine. The records of 
consumption and yield of iron are therefore confined to the years 
between 1895 and 1905. During this period practically the same 
ironstone, and the same brands of coke and limestone, have been 
used. It is therefore assumed the coke has the same analysis and 
calorific value throughout, and that the composition of the lime- 
stone used as flux is the same. No cinder or furnace ‘ physic” 
has been used. Fairly constant conditions of blast pressure and 
temperature have been maintained, and generally speaking all 
conditions, and all material other than ironstone; have been 
uniform during the period under review. The impurities sent 
out of the mine have been the variable quantity. 

It is the purpose 6f this paper to set out in yearly or bi-yearly 
records the furnace yields and consumption, and to demonstrate 
by actual results in the blast furnace, as compared with the theo- 
retical calculation based on the ironstone as delivered in various 
degrees of cleanliness, that the furnace, as a smelting vessel, did 
all that it could, and that there was practically no loss of iron 
from the ore to the pig iron produced. Indeed, the records of 
furnace yield and consumption agreed throughout so minutely 
with the theoretic calculation—based on the analysis of ironstone 
as delivered from the mine with more or less impurities mixed 
with it—that it was demonstrated that the variation in smelting 
results was due to varying impurities in the ore, and practically to 
that cause alone. 

From 1895 to September, 1901, the ironstone was smelted as 
de ivered from the mine without any mechanical cleaning, other 
than that secured by men throwing off shale from the top of 
loaded trucks of stone, as they passed the tipping spout at the 
mine, and the increasing consumption of materials per ton of iron 
produced was a matter of great concern to the management, and 
steps were taken to ascertain the cause, and it was found that 
variation in furnace yields was not due to varying quality of iron- 
stone per se, but to the admixture of more or less impurities sent 
out of the mine with the stone. 

The increase and variation of impurities agreed exactly with 
the increased and varying consumption of materials in the furnace 
and the cost of smelting operations. The management then 
determined to adopt some mechanical method of cleaning out the 
shale and other impurities from the bulk. Resort was had to a 
form of cleaning belt similar in principle to that adopted at 
neighbouring ironstone mines, -It became evident that a much 
longer and broader belt than those in ordinary use was necessary 
so as to spread the stone from the mine spout over a larger area, 
and the belt adopted at Skinningrove yielded much better 
opportunity to clean the stone. The belt was put to work in 
October, 1901, with the result that the consumption of minerals per 
ton of pig iron fell from 107.102 cwt. as for the year 1900—immedi- 
ately before mechaaical cleaning—to 102.92 cwt.—October to 
December, 1901. 

That the belt had been adopted at a critical time was demon- 
strated by the fact that within a year of its being set to work the 
mine sent out ironstone still further admixed with impurities, 
omy sorte from some necessary alteration in mining operations 

y increase of pillar workings, more frequent falls of roof and ad- 
mixture of shale, and this increase of impurities caused such 
alterations in the construction of the belt that for some weeks the 
ironstone had to. be smelted without mechanical cleaning, witk 
the result that the consumption of material per ton of iron 
produced immediately increased to 111.530 cwt., and in the 
following month to 112.902 cwt. On resuming mechanical 
cleaning it again fell to 103.316cwt. During this interregnum the 
furnace cost sheet suffered severely. Taking as a basis of com- 
parison the actual cost of furnace consumption of 102.92 ewt.— 
October to December, 1901—immediately after the mechanical 
cleaning of the ironstone—and smelting ironstone containing 27.34 
per cent. of iron as received—the actual cost for smelting the 
same main bed of ironstone, but with the impurities only partially 
removed during the alterations to the belt, and taking de ams 
price of materials at the furnace, the importance of mechanical 
cleaning will be apparent. See the Table in the neat column. 

At the present date—August, 1908—about 13 per cent. of 
impurities are mechanically removed from the ore by the cleaning 
belt. Adjustable slots on the shoot permit the bulk of the small 
to pass direct on a transverse belt, which carries it on to the shale 
trough on the main belt. The larger pieces of shale are picked 
out by boys, who travel with the belt until the ironstone is cleaned 
and passed over the end of the belt into trucks ready for delivery 
to the calcining kilns, : 
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Detailed analyses of the cleaned ironstone, the small mixed 
ironstone, and the large shale containing respectively, 


oan cent. 
Small mixed ironstone .. ic) me, SE 
Large shale.. .. .. ey a om 20.94 
as taken out. by belt, are then given in tables with theoretic calcu- 
jations showing coke and limestone required to smelt each quality, 
together with composition, weight, and percentage of slag pro- 
duced, utilisation of coke, and, finally, the cost of smelting each 
description of material taken at the same prices throughout. 


Cleaned ironstone 


Actual cost of smelting same main bed of ironstone, but with varying 
admixtures of impurities delivered from the mine, and containing in 
the undermentioned samples the following percentages of tron :— 





Cost of material 
used in smelting a 
ton of pig iron. 


Ironstone 
containing 
metallic iron. 


Material consumed per ton of 
pig iron produced. 
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Mr. Greville Jones, in opening the discussion, expressed 
the opinion that Mr. Hutchinson had proved his case 
very well indeed. The problem of cleaning the ironstone 
was one which would have to be faced in Cleveland. 
There were, however, one or two points upon which he 
wished to ask questions. Regarding Mr. Hutchinson’s 
statistics he would like him to give the number of ewts. 
of calcined stone used per ton, as otherwise the figures 
were misleading. His figures depended upon two things 
—whether the ironstone was coming out of a mass of 
wet stone, and on the quality of ironmade. He suggested 
to Mr. Hutchinson that if the analyses given in Table V. 
of the paper were a sample of the limestone used then 
the efficiency was very low. 

Mr. H. Pilkington was of opinion that the assertion 
made that the picking belt would be applicable to any 
iron ore did not apply to Northamptonshire, Nottingham- 
shire, and Leicestershire ores. There was much point in 
this, as those districts promised to be almost as economi- 
cally important as Cleveland itself. At present they 
were only just scratching the outcrop of these Midland 
deposits, and the stone was oxidised and did not require 
calcination. Some of the ores were exceedingly lean, 
and the smelter only got 23 per cent. of iron. He 
could not follow the fuel consumption quoted by Mr. 
Hutchinson. Mr. E. P. Martin interposed to say that a 
great deal turned on the quantity of limestone in the 
20 per cent. ore. 

Mr. A. Windsor Richards also voiced the general 
demand for more information. It was necessary to know 
what was the cost of putting the ironstone over the belt, 
and also what quantity of stone was put through. In 
other words, at what point was it remunerative to start 
picking out lean stone. 

In replying on the discussion the author said he could 
not agree with Mr. Greville Jones that to give the weight of 
raw ironstone was misleading. You could not get more 
iron out of the stone than it contained, and he preferred 
to show the weight of ironstone used per ton rather than 
of calcined stone. No trouble had arisen he would point 
out, with royalty owners. In the desire to clean the 
stone as perfectly as possible, a certain amount of iron- 
stone was thrown out, and this was taken into account. 
Mr. Pilkington had referred to Midland ores, and in his 
case the impurities were mainly lime, whereas in the 
Cleveland ores dealt with at Skinningrove the impurities 
were silica. As Mr. Martin had pointed out, the differ- 
ence was important. Something had been said as to 
costs; in answer to that he was able to say that the cost 
per ton of ironstone charged into the furnace was just 
over a penny. Tha‘ covered interest on capital, redemp- 
tion and repairs, and was quite an outside price. As to 
the particular point at which it paid to throw out stone, 
that was a point every man must settle for himself. He 
personally would thow out all stone and pay for a portion 
of it with under 27 per cent. of iron. He had obtained 
his figures out of the working of some good years. 

Sir Hugh Bell, in proposing a vote of thanks, said that 
the subject which had been discussed was one of grow- 
ing importance. 

Mr. Greville Jones, without comment, then presented his 
paper, “A Description of Messrs. Bell Brothers’ Blast 
Furnaces from 1844 to 1908.” Of this paper the follow- 
ing is an extract:— 

I. Wylam.—The firm of Bell Brothers (composed of the three 
brothers, I. Lowthian—afterwards Sir Lowthian—Thomas, and 
John) was founded in the year 1844, August 1, when they leased 
a furnace at Wylam on the Tyne from Mr. Christopher Blackett, 
of Wylam. This furnace was built in 1836 by Messrs, Thompson 
Brothers, and worked on Kettleness stone and stone from the 
local coal measures. The capacity of the furnace was 2300 cubic 
feet. It was blown by a horizontal engine capable of giving about 
2b. to 241b, of blast. The blast was heated by three coal-fired pistol 
pipe stoves. The make of pig iron was 56 tons per week, after- 
wards increased to 100 tons per week. The coke was made on the 
works in beehive ovens, and the consumption was from 35 ewt. 
to 3/ ewt. per ton of pig iron. The furnace was blown out in 1863. 

Il, Watker-ov-Tyae.—This works was owned by Messrs. Losh, 
Wilson, and Bell, where, in the year 1827, they built what was 
considered at that time to be a very powerful rolling-mill, capable 
of rolling 80 to 100 tons bar iron per week. Tho puddling process 
was adopted in the year 1833, and a second mill was erected in 
1838 for rolling rails and tire bars. The late. Sir Lowthian Bell,. 





being a member of the tirm, was given charge of the erection of 
the first blast furnace in 1842, which was designed for the sole 
purpose of using a very large stock of mill cinder, which they had 
accumulated for a number of years. In 1844 a second furnace 
was built, specially for the purpose of using Whitby stone from 
Mrs. Clark’s property. Owing to breakage of the stone, the burn- 
ing at the mines was discontinued. 

In 1852 No. 3 furnace was built. Nos. 1 and 2 were afterwards 
relined. The output of pig iron at this period was from 125 to 
140 tons per week. Whitby stone was used, and blackband from 
a mine at St. Andrews. In 1870 the make of pig iron seems to 
have been increased. From April 9th, 1870, to January 28th, 
1871, No. 1 furnace made 8279 tons 13 ecwt., or an average of 
197 tons 3 cwt. per week. No.3 furnace was blowing from August 
13th, 1870, to March 19th, 1873, and made 22,478 tons 8 cwt. of 
pig iron, or an average of 164 tons 1 ewt. per week. No. 2 
furnace blew from December 31st, 1870, to June 4th, 1873, making 
21,967 tons 3 ewt. of pig iron, or an average of 172 tons 11 ewt. 
per week. Bell Brothers took over these works from Losh, Wilson 
and Bell on May 13th, 1873, No. 2 furnace being in blast at the 
time, and they pulled down No. 3 furnace and erected eight 
Whitwell stoves. These stoves were 22ft. diameter and 28ft. 6in. 
high. A new lining was put into No. 1 furnace, which does not 
appear to have been altered in any way, and the average make of 
pig iron per week for the half-year ending September 30th, 1875, 
was 173 tons. With the adoption of the Whitwell stoves a decided 
improvement was effected in the coke consumption, the siving 
representing between 3 cwt. and 4cwt. per ton of iron. In 1888 Nos. 
1 and 2 furnaces were altered, 20ft. being added to their height, 
making them 62ft. high. For three months these furnaces made 
on an average 400 tons each per week, which was an increase of 
over 200 tons per week each. On September 7th, 1888, the 
Walker furnaces were leased to the Magnetic Smelting Company 
for the purpose of smelting Gellivare ore, which they were then 
introducing into this country. On December 23rd, 1889, the 
furnaces were again taken over by Bell Brothers, and were working 
on hematite pig iron until May, 1891, averaging a weekly make 
during this period of 440 tons. The furnaces were then blown out 
and the works dismantled. 

Lil. Wear Lronworks, Washington, Co. Durkham.—At these a 
furnace working in 1857, during a period of twenty-eight weeks, 
averaged a make of 99 tons 11 cwt. of pig iron per week. This 
furnace was rebuilt on columns in 1862, and worked with a bell. 
A furnace was built in 1872 and made 80ft. high by 20ft. Gin. 
bosh. It had six pipe stoves, sic egg-ended boilers, and two 
beam engines. The blast pressure was about 41b. The furnace 
averaged a make of 311 tons per week. The furnace wis blown 
out September 4th, 1875, and the works dismantled in 1880. 

1V. Clarence Ironworks.—In March, 1853, the foundations 
of the Clarence Ironworks were commenced, and on October 
2nd and 9th fires were put into Nos. 1 and 2 furnaces 
respectively, for the purpose of drying. On the 2lst January, 
1854, they started to fill the furnaces. To work these fur- 
naces they had the following:—One beam engine, six boilers, 
and four pipe stoves per furnace. The stoves were heated 
by coal, and all the furnaces were worked open top. All 
the furnaces were the same seclion. The ki'ns were rect- 
angular, and were placed at right angles to the furnaces. There 
were two turntables on top of the kilns, and the wagons of 
material were pushed on. The first five furnaces were rebuilt on 
similar lines, and blown in at various dates between September, 
1855, and April, 1864. The furnaces were all worked with bells at 
this period. In 1865 Nos. 7 and 8 furnaces were built, and were 
made S80ft. This was the commencement of the adoption of the 
Cleveland type of kiln at Vlarence. ‘There were three circular 
kilns. In 1866-7 Nos. 1 and 2 furnaces were rebuilt, being made 
80ft. high by 17ft. bosh. In 1869 Nos. 5 and 6 furnaces were 
rebuilt 80ft. high by 25ft. bosh. In 1870 No. 4 furnace was 
rebuilt, and made S80ft. by 25ft. bosh. In 1873 the New Side 
furnaces were designed and laid out for an eight-furnace plant, 
but only four were built, each having six pipe stoves and two 
kilns, 24ft. diameter by 45ft. high, with a coke bunker and one 
hoist common to the pair of furuaces, In 1879 Nos. 7 and 8 
furnaces were rebuilt. The hearth was increased to 8ft. and the 
bosh to 24ft., but the height remained the same. Nos. 1 and 2 
furnaces were rebuilt in the same year. The hearth was increased 
to 8ft. In 1888 Nos. 4, 5, and 6 furnaces were again rebailt. and 
blown in at dates varying from August, 1888, to January, 1890. 
Between 1888 and 1892 the Old Side furnace pipe stoves were all 
dismantled, and replaced by eighteen Cowper stoves, 21ft. 
diameter by 62ft. 6in. high. Two were added in 1897, making a 
total of twenty. The pipe stoves were taken down at the New 
Side, and replaced by eight Cowper stoves of a similar size to the 
former ones. No. 9 furnace was rebuilt on similar lines to No. 10. 
In 1902 the isolation of the furnaces at the New Side was com- 
menced. Eight extra Cowper stoves were built, 21ft. by 62ft. 6in., 
making sixteen in all, or four per furnace, and the kiln power was 
increased from eight to fourteen No. 11 furnace was the first to be 
isolated. 1t had been previously blowing for five and a-half years 
—up to February 8th, 1902—from a common main, and the largest 
output for one year was 42,424 tons, representing 815 tons per 
week. The largest make for one week during 1904 was 1324 tons 
on Cleveland ironstone. During this year experiments were made 
with half Cleveland and half foreign ores, and this mixture gave a 
3 per cent. better yield than Cleveland. The higoest make per 
week during the fifteen weeks’ experiment was 1553 tons. In 1905 
this furnace, working for 504 weeks, made 63,900 tons, represent- 
ing 1266 tons per week, and was blown out. The maximum make 
obtained with the old engines was: No. 9 furnace, 48,564 tons 
934 tons per week - which represents an increase of 173 tons per 
week ; No. 10 furnace, 50,100 tons in one year. 

The last paper on the agenda for Tuesday, “ Analyses 
of British Pig Iron shown at the Franco-British Exhibition, 
1908,” was laid on the table by Professor H. Bauerman for 
publication in the “ Transactions” after the announce- 
ment of the Exhibition awards. 

Members were entertained to luncheon in the Town 
Hall by the Reception Committee. 

The afternoon of Tuesday was devoted to visits to 
works. The programme arranged included a visit to 
Messrs. Dorman, Long and Co. to inspect the electrically- 
driven rolling mill described and illustrated in the last 
number of THE ENGINEER, and to the Cleveland iron and 
steel works of Messrs. Bolekow, Vaughan and Co. At 
these latter works there is now in course of construction 
an exhaust steam turbine installation. Members had 
also the option of visiting the works of the Linthorpe- 
Dinsdale Smelting Company and of Gjers, Mills and 
Co., Limited. 


There was again a large attendance of members when 
the reading and discussion of papers was resumed on 
Wednesday morning at the Victoria Hall. The first 
paper on the agenda was that by Mr. E. H. Saniter, 
on a “Test for Ascertaining the Relative Wearing 
Properties of Rail Steel.” The discussion was opened 
by Mr. A W. Richards, who said that at the works of 
Messrs. Bolckow, Vaughan and Co., they were working 
in a similar direction to Mr. Saniter. They submitted 
samples for Mr. Saniter to test on his machine of ordinary 
rail and nickel rail steel. The nickel rail contained only 
1} per cent., and the result of the tests went to show 





that the resistance to stress on both machines was 
two to three times more for the nickel than for the 
ordinary rail, and the resistance to wear on Mr 
Saniter’s machine was 50 per cent. greater for the 
nickel steel. Professor Thomas Turner said that a 
good many of these testing machines had been pro. 
duced during the past few years, and one important fact 
in connection with hardness tests was to determine what 
was meant by “hardness,” and then to show the measure. 
ment of that hardness. He had had the opportunity of 
testing steel rails supplied by the London and North 
Western Railway, of which the entire history was known). 
and the net result of the investigation was that it wa. 
found impossible to predict with any certainty, either 
from the composition or hardness, the wearing of the rail. 
Obviously some kind of measurement of the kind wa 

desirable. An important point in connection with thy. 
wearing of steel rails related to the character of the su: 

face with which the rail was brought in contact, and fo» 
good wearing qualities it was necessary that the ty 

surfaces should possess about the same hardness, |), 
that respect there was a little doubt about Mr. Saniter 

test, and it did not follow, he thought, that the result 

obtained from his test would be the same as those whic}; 
would be obtained with a tire pounding on the surface o{ 
the rail. In any case it would be interesting to hear in , 
year or two’s time what the facts were, after whic); 
period there would be an opportunity of comparing the 
tests with actual wear in practice. 

Mr. J. M. Gledhill said that the point in the pajx 
which appealed to him was the superior wearing qualiti: 
arising from the percentage of nickel. The use of nick«! 
was, however, so expensive as practically to preclude it 
employment for rail manufacture. He suggested in place 
of the nickel the use of 14 to 2 per cent. of chrome, whic! 
could be obtained for one-seventh the cost of nickel, and 
would add to the wearing qualities at a very slight 
increase in cost. A high carbon chrome steel would seem 
likely to possess good wearing qualities. 

Mr. W. Hanson asked a question as to whether thc 
rail had been subjected to the Brinell test. 

The author reminded the meeting that the paper dealt 
with the wearing qualities of rails, and it did not follow 
that there was any relation between that and the alter- 
nating stress. With regard to the suggested chrome 
steel rail, he had made such a rail, but it broke into two 
or three pieces under the drop test. There did not 
appear to be any relation between the hardness number 
under the Brinell test and the wearing properties of the rail. 

The next paper read was that of Mr. Charles H. Mery 
on “ Power Supply and its Effect on the Industries ot 
the North-East Coast.” We defer the publication of this 
paper to a future issue. 

Mr. Tom Westgarth, who was the first speaker, 
thought that the district no less than the Institute owed 
a deep debt of gratitude to the author for his services in 
connection with power supply. He had not only shown 
how the waste gases of the North-East Coast district 
might be utilised for the purposes of power supply, but 
how that could be done on a thorough and commercially 
successful basis. Engineering was a poor thing if it 
could not be made to pay, and that side of the subject 
called for attention. Mr. Merz had put the benefit of a 
central system of supply in an excellent way. He had 
this criticism to make, that Mr. Merz did not pay suffi- 
cient attention to the use of waste gas directly in gas 
engines. Ifthe gas Mr. Merz was using under boilers 
was used in gas engines, twice the work would be got 
out of it, although no doubt the cost of the plant would 
be a little greater. A large gas-driven station would beat 
Mr. Merz’s stations, good as they were. The time had 
come to place reliance in the moderately large gas engine. 
Those who had done pioneer work with the large gas 
engine were now reaping the advantage of their early 
experience. At Messrs. Hickmans the electrical plant 
and most of the blowing was linked up with the gas 
engine. Important gas engine installations were going up 
at the present time. The preliminary trials of a large 
installation were now being carried out at Barrow, and 
developments with gas engine plants were in progress at 
Coltness and at Skinningrove, the latter being an important 
departure. The surplus gases of the Middlesbrough and 
other iron making districts ought to be made more valu- 
able by the development of the gas engine. Sir William 
White asked Mr. Westgarth what was the largest unit he 
was prepared to recommend. Mr. Westgarvh said that 
although a 5000 horse-power engine was working in San 
Francisco, most builders were not at present prepared to 
go beyond 3000 horse-power. 

Mr. A. Gouvy said that without going into detail it 
might be claimed that a well designed gas engine could 
be built for continuous running without calling for more 
maintenance than the average steam engine. The gas 
used should, of course, be cleaned down to .03 grammes per 
cubic centimetre. With a gas engine plant driving a 
power station, two furnaces at least were required, and 
although there might be some loss of gas when the power 
was not needed in full it would be much less than in 
burning it under boilers. 

Mr. D. Selby-Bigge said that to his list of determining 
factors Mr. Merz might have added exhaust steam. One 
of the most recent developments in the production of 
electricity at a low rate was in that diredtion. Cost was 
the crux of the whole question. and it was a question 
for cach individual whether to instal a separate 
plant or to take supply from a central station. He 
had recently been making an investigation in West- 
phalia and Silesia as to how works were producing 
their electricity and at what rates. It could be taken 
that where.there was available a waste asset in the form 
of exhaust steam or blast furnace gas and the power 
requirements of the works were sutliciently large it ought 
to be possible to produce power at the rate of |d. per 
Board of Trade unit. From coal it was possible to pro- 
duce the power at .35d. to .4d. per unit if large outputs 
were being considered. Mr. Merz had referred to the fact 
that the supply to coal mines was ‘in a somnewhat back- 
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ward state of development, but that was a natural result 
of collieries possessing cheap coal. In Westphalia, at one 
nlace he visited, they were producing between 14,000 and 
15,000 horse-power in gas engine stations. Of that quan- 
tity the works only required 1000 horse-power, but 4000 
to 5000 horse-power was — to collieries, and the 
balance was fed into the mains of a supply 
company. He did not know how that system 
would appeal to owners of works in this country, or if 
Mr. Merz would be willing to take the surplus power in 
the form of electricity into his mains. 

M. Adolphe Greiner wished Mr. Merz to tell him at 
what price the co-operative companies were selling power. 
It might be of interest to outline the system adopted at 
the Cockerill Works. The electricity department received 
the gas from the blast furnaces at a given price, and sold 
it at a given price to other departments. Put in figures, 
it meant that the electricity department sold at .5d. per 
Bourd of Trade unit or the equivalent thereof, one-third 
of the price received being paid to the blast furnace 
department, leaving the electricity department to make 
its own profit out of sales to other branches of the estab- 
lishment. The amount of profit per annum made by the 
electricity department came out at about £10,000. They had 
a gus-engine plant giving an output of 10,000 horse-power. 
There were now in Belgium three or four co-operative 
works giving an electrical supply in their own districts. 
Different systems were, however, in existence, which was 
a source of trouble. With large co-operative working, he 
felt sure that many works would have an outlet for their 
spare electrical power. They were endeavouring to 
utilise their own supply, when they were not making a 
full call upon it, by doing something in the way of a 
nitrogen plant, on which he hoped to read a paper 
before a future meeting. 

Mr. W. Hawdon said that at Sir B. Samuelson and 
Co.'s they had put in, as generating plant, low-pressure 
turbines driven by the exhaust steam of the blowing 
engines. They also generated power by surplus high- 
pressure steam in a high-pressure turbine. That was a 
new channel of profit for blast furnace proprietors not con- 
nected with steel works. Those who had steel works 
and could afford to put down a big enough unit to drive 
their own plant would probably do so. He thought it 
would pay to put down a generating plant to use exhaust 
steam. Mr. David Carnegie said that in Sheftield they 
got power on a sliding scale maximum of 750 units at a 
rate of .6d. Many manufacturers in the Middlesbrough 
district, where the conditions were different from Shef- 
field, and where there were a large number of small power 
users, had to consider the vital question of existing plant. 
If Mr. Merz could give an idea as to the size of plant it 
would be economical to put down as a separate unit it 
would enable work owners to come to a decision on the 
subject. 

Mr. Merz, replying on the discussion, referred to the 
fact that waste heat stations ran at a better load factor 
than coal-fired stations, and therefore with a smaller 
capacity of plant could turn out an equivalent amount of 
energy. He hoped very much that gas engines would be 
very largely used in the North-Eastern district. There 
were circumstances in which it would pay to put them 
down, and his company would be willing to co-operate. 
There might be other cases where they might think it 
would not pay to put them down, and in that case, if the 
owner like to put the plant down, his company would 
take the electricity. The employment of the gas engine 
was a great benefit to the system described in the paper. 
As to the price at which it was possible to supply power, it 
was impossible to go into that question without knowing 
all the facts, particularly the load factor. The .4d. per 
unit referred to by Mr. Selby-Bigge might be a low ora 
high price, according to circumstances. As far as that 
district was concerned, the question of the purchase of 
power by those who had no waste heat or gases 
might be regarded as settled, and in most cases 
a better result could be achieved by adopting the 
principle of co-operation. 

Sir Hugh Bell, the President, in moving a vote 
of thanks, said that in dealing with new works 
what an owner had to do was to study the con- 
ditions of electric supply in the district where the 
works were situated, and put down his own plant to con- 
form to the system in use. Then if he had any spare 
power, the supply company would buy it, and if he 
required additional power he could obtain it from the 
local supply Gompany. The essential point was to make 
pe plant uniform with that already installed in the 
istrict. 








NEW ARMOURED CRUISER RURIK. 


Tue Russian navy will shortly be greatly strengthened by 
the addition of the first-class armoured cruiser Rurik, 
which is now almost completed. She has been built and 
engined by Vickers, Sons and Maxim, Limited, of Barrow. 
In the Supplement which accompanies this issue we give 
an illustration of the ship. Probably the chief feature of 
the design of the vessel is the enormous increase of 
weight of defensive material, no doubt introduced in view 
of the lessons learned from the Russo-Japanese War. 
The main belt is 12ft. high, the thick portion amidships 
being about 270ft. long. The Rurik was laid down in 
September, 1905, and was launched on November 17th, 
1906. She is 490ft. in length along the water line, with 
75ft. beam, and has a mean draught of 26ft. Her normal 
displacement is 15,000 tons. The machinery consists of 
two four-cylinder quadruple-expansion engines designed 
to give the ship an “easy steaming” speed of 21 knots. 
Steam is supplied from Belleville boilers. The bunker 
capacity is sufficiently large to hold 1200 tons of coal 
normally and 2000 tons as a maximum. 

The armament comprises four 10in. guns mounted in 
pairs in barbettes on the centre line, one on the fore- 
castle deck and one on the upper deck aft. There are 
eight 8in. guns also mounted in pairs in barbettes, of 


which two are on the forecastle deck and two are on the 
upper deck abaft the main mast. Sixteen of the twenty 
4.7 guns which the ship carries are mounted in a battery 
amidships on the main deck and are protected by 3in. 
armour and separated by 3in. screens. Four of these 
guns, which are also protected by similar armour, are 
mounted right aft. For broadside fire four 10in., four 
8in., and four 4.7in. guns can be used either ahead or 
astern. There are two submerged 18in. torpedo tubes. 
Torpedo nets have been dispensed with. 

The armour comprises a 6in. belt amidships, 4in. at the 
bow, and 3in. in the stern. The protective deck is made 
of a special quality of steel alloy. We understand that 
a new feature has been introduced. This consists of an 
automatic device to diminish the angle of heel in the 
event of serious injury to one side of the ship. When 
fully commissioned the Rurik will have a complement of 
officers and men to the number of 800. 








OBITUARY. 


WILLIAM MUNTON BULLIVANT. 


WE regret that we have to record the death of Mr. 
William Munton Bullivant, which occurred at his home 
at Beckenham on the 22nd ult. Mr. Bullivant was born 
at Plymouth in 1828, and he received his early education 
in that town. At the early age of fifteen he went to sea, 
but after four years he left it and came to London, when 
he became associated with Mr. James Stephenson, who 
was engaged in the manufacture of wire ropes. He then 
went into partnership with Mr. J. H. Allen, bought 
Mr. Stephenson’s business, and devoted all his energies 
to the manufacture of wire ropes, which he early foresaw 
must eventually succeed the hemp rope. Much opposi- 
tion was experienced at first, and it was not until 1874, 
when he invented and introduced flexible steel wire ropes, 
that his efforts were crowned with success. Up to this 
time wire rope had only been used for standing rigging 
and mining purposes, but there was an ever-growing field 
for their use, and they rapidly began to supersede chain 
and hemp in many fields of engineering. Later, Mr. 
Bullivant took over the then Wire Tramway Company, 
and developed this branch of the business to a con- 
siderable extent, and was indeed one of the pioneers of the 
aerial ropeway system of transporting materials. Pro- 
bably one of the most important innovations for which 
Mr. Bullivant was responsible was the Bullivant system 
of net defence against torpedo attack, which is now so 
largely used on all modern warships. At the time of 
his death Mr. Bullivant was in his eighty-first year. 
He still took some active part in business affairs, and 
ti chairman of Bullivant and Co., Limited, of Mark- 
ane, E.C. 








STRIKES AND LOCK-OUTS. 





THE recently issued Board of Trade report on strikes and 
lock-outs and on conciliation and arbitration boards for 1907 
gives some interesting information relating to the metal, 
engineering and shipbuilding trades. The report states that 
although the number of disputes in these trades in 1907 was 
the highest recorded since 1899, the number of workpeople 
involved in them was comparatively low, and though higher 
by large general disputes. Compared with the average of the 
than in 1904 and 1905, showed a considerable reduction on 
the figures of 1903 and 1906, both of which years were affected 
ten previous years, the numbers involved in disputes in these 
trades in 1907 showed a decrease of nearly 34 per cent. As 
regards aggregate duration the report shows that the figures 
for 1907 are below those of any of the four preceding years, 
except 1904, when the figures were the lowest on record. It 
may be added that the average loss of working time due to 
disputes in the group of trades under consideration during 
the ten years 1897-1906 was nearly three times as great as in 
1907. Nearly one-quarter of the total loss of working time 
in 1907 was due to one dispute, while another quarter was 
accounted for by disputes which began in 1906 and continued 
into 1907. 

As compared with the previous year, the principal feature 
is the reduction in the figures for the engineering and ship- 
building trades. Although the number of disputes recorded 
in these trades remained about the same, the number of 
workpeople involved in 1907 was less than one-half of that 
recorded in 1906, while the aggregate duration was only two- 
fifths of that for the previous year. This is due to the 
absence of any great dispute like the shipbuilding disputes 
on the Clyde and on the Wear and Teesin 1906. In the iron 
and steel industry the number of disputes in 1907 was greater 
than in the previous year, but the figures for workpeople 
involved and for aggregate duration showed a great falling 
off. The majority of disputes in the group of trades under 
consideration occurred in the engineering and shipbuilding 
trades. The greater number of disputes—63 out of 103— 
arose on questions of wages, and accounted for 63 per cent. of 
the workpeople involved, and for 87 per cent. of the aggregate 
duration of all the disputes in these trades. The majority of 
these disputes were in the engineering branch, in which 
employment, though fairly good throughout the greater 
portion of the year, showed a marked decline towards the 
close, and was, on the whole, not so good as in 1906. In the 
shipbuilding industry employment was dull throughout the 
first half of the year, and declined to bad during the second 
half. 

In disputes in which workpeople sought an advance in 
wages the numbers involved and the aggregate duration were 
only a little more than one-third of those of the previous 
years, while of the aggregate duration in 1907 about two-fifths 
was due to disputes which began in 1906 and continued into 
the following year. As regards the results of these disputes 
only 16 per cent. of the workpeople were successful in attain- 
img their object and 39 per cent. unsuccessful, while 45 per 
cent, arranged compromises. These compromises, however, 
represented, on the whole, some advantage to the workpeople. 
Only three cases were recorded of stoppages of work on 
account of proposed reductions in wages, and the numbers 
involved were insignificant ; the aggregate duration recorded 
for such disputes is almost entirely due to disputes which 





began in 1906 and continued into 1907. Taking all the 
wages disputes of these trades together, no less than 54 per 
cent. of the workpeople arranged their disputes by com- 
promises, while 16 per cent. were fully successful in attaining 
their objects, and 30 per cent. unsuccessful. 

In disputes on questions of hours of labour and of the 
employment of particular classes of persons, the results were 
fairly evenly balanced between employers and workpeople ; 
in disputes on details of working arrangements the balance 
of success was with the employers. Taking all the disputes 
in the group under consideration together, 25.6 per cent. of 
the workpeople were successful, 34.5 per cent. were unsuccess- 
ful, and 39.9 arranged compromises. 

The report shows that in the disputes in the pig iron 
industry none of the workpeople were successful, while in those 
in the miscellaneous group of metal trades the balance of 
success was with the employers. In iron and steel manu- 
facture, on the other hand, the balance of success rested with 
the workpeople. Taking all the disputes of the metal, 
engineering and shipbuilding group together, the workpeople 
were successful as regards 24.4 per cent. of their number 
and unsuccessful as regards 39.1 per cent.; while 36.5 per 
cent. arranged compromises. 

Under the heading of mining and quarrying the report 
states that owing to the absence of any general disputes, such 
as occurred in the previous year in the South Wales coalfields, 
the number of persons involved in 1907 by disputes in mining 
and quarrying industries amounted to about two-thirds of 
that recorded in 1906, though it was somewhat higher than 
in the years 1901 and 1905. Compared with the average of 
the five years 1902-6, the number of persons involved in 1907 
showed a falling off of 41 per cent.; while compared with the 
period 1897-1901 there was a decrease of 43 percent. The 
majority of the disputes occurring in 1907 were not of a pro- 
tracted character, and the aggregate duration of all the 
disputes in these industries was the lowest recorded since 
1900. Coal mining was responsible for 78 per cent. of the 
total number of the disputes, 95 of the total of work- 
people involved, and 93 per cent. of the aggregate duration in 
this group. As compared with the previous year there was a 
slight increase in the number of disputes recorded in the coal 
mining industry, but the number of workpeople involved and 
the aggregate duration showed decreases of 39 per cent. and 
33 per cent. respectively. As regards the aggregate duration, 
it should be mentioned that nearly one-fifth was due to disputes 
which began in 1906 and continued into 1907. 








FRENCH SUBMARINES AND SUBMERSIBLES. 


THE submarine is beginning to Jose some of the prestige it 
has so long enjoyed in France as a valuable unit in naval 
defence. The fiction that the submarine is capable of keep- 
ing even the most powerful enemy at a safe distance was 
encouraged three years ago, when the official report upon the 
Mediterranean manceuvres stated that the whole of, the 
squadron had been sunk by the submarines from Toulon, and 
from that moment dated the wholesale construction of sub- 
marines and submersibles, public opinion being so strongly in 
favour of these craft that many millions of francs have been 
devoted to them. Recently, however, some manceuvres were 
carried out off Cherbourg, in which the armoured cruisers 
Marseillaise and Dupetit-Thouars were attacked by ten sub- 
marines. It appears that some of the submarines could not 
discharge their torpedoes at all, and only one hit was recorded 
during the manceuvres. As a matter of fact, the smaller 
types of craft, which constitute the majority of the forty- 
eight submarines and submersibles now in service, have 
scarcely any value at all, but the later submersibles of heavier 
tonnage, with a few of the submarines, are capable of giving 
a good account of themselves, although naval officers are not 
disposed to exaggerate their importance as fighting units. 
The object of the isolated manceuvres being carried out from 
time to time is to allow of a selection of the most suitable 
types of submersibles and submarines, the best results so far 
being apparently obtained with the latest types of big sub- 
mersibles ; but while this course of selection tends in favour 
ofa larger tonnage, it eliminates from the flotillathe small sub- 
marines which have cost the country so much during the 
past few years. 








Heriot-Watt CoLLEGE ENGINEERING LABORATORIES.—The new 
engineering laboratories at the Heriot-Watt College, Edinburgh, 
which were formally opened by Lord Rosebery in the presence of 
a large gathering interested in engineering and education, consist 
of a number of large halls in a newly erected wing at the hack of 
the main college buildings. Built with white glazed bricks, and 
having wood-paved floors and lofty roofs, formed entirely of iron 
and glass, the new annexe has a total floor space of 10,979 square 
feet, and the cost of erection is between £11,000 and £12,000, in 
addition to £4000 paid for the site. The Heriot-Watt College 
authorities, it should at once be stated, have acted iu conjunction 
with those of the Edinburgh University, the civil engineering 
branch of the subject being undertaken by the University and the 
teaching of mechanical engineering by the College. The heat 
engine laboratory, which takes up 4500 square feet of floor space, 
and which is the chief room in the building, houses two large 
boilers—a Stirling water-tube, fitted with Meldrum’s forced 
draught, and able to evaporate 3270 Ib. of water per hour, and an 
independently fired superheated Babecck and Wilcox boiler, and 
suction gas producer plant, which supplies gas for an esperimental 
gas engine. There has also been fitted up in this room a new 
experimental 90 horse-power steam engine by Marshall and Sons, 
Gainsborough, cross-compound coupled, condensing or non-con- 
densing, and fitted with surface condenser provided with an 
Edw: rds air pump, driven by an electric motor ; a 10 horse-power 
De Laval steam turbo-dynamo, which can be worked with super- 
heated as well as saturated steam; a 16 horse-power vertical 
non-condensing engine, and a 6 horse-power Blackstone oil engine. 
Motor machinery has also been provided, and there is a 14 horse- 
power two-cylinder paraffin-petrol engine of the tvpe introduced 
with a special view to marine work, and also a two-cylinder petrol 
engine of the ordinary car type, while facilities are provided for 
having motor cars in the rooms. The heat engine laboratory is 
also provided with two travelling overhead cranes presented to the 
College by two local firms, Messrs Carrick and Ritchie and Messrs. 
Carrick and Son..In the iron workshop, which adjoins the 

tternmaking shop, the machine tools for the o’d department 
Se been erected. The applied mechanics laboratory. the equip- 
ment of which includes a small hydraulic laboratory, will be used 
for the tuition of elementary students. The other departments 
are the smiths’ shops and the strength of materials laboratory. 
Professor Stantield, who is chief of the Heriot-Watt engineering 
department, and Mr. Anderson, clerk of works to the Trust, 
supervised the carrying out of work in connection with the new 





laboratories. 
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MANCHESTER ELECTRICAL EXHIBITION. 
No. II.* 

In our last issue we referred in general terms to the 
Electrical Exhibition which is to be opened in Man- 
chester to-morrow. In the following articles we propose 
to refer in detaii to the various interesting exhibits which 
find a place in it. 

Messrs. Schiiffer and Budenberg’s stand will contain a 
number of quite new instruments which have never 
before been shown at a public exhibition, Engineers 

















Fig. 1—-EXPLOSION COUNTER 


interested in internal combustion engines cannot fail to 
be interested in a new form of apparatus for recording the 
explosions of four-cycle gas motors. In making tests of Otto 
cycle engines, governed on the “ hit-and-miss,” principle the 
usual method of counting the number of explosions is to 
couple up an engine counter to the gas valve, so that each 
time this valve opens under the operation of the governor 
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Fig. 2—EXPLOSION COUNTER 


an explosion is assumed to have taken place. This, how- 
ever, does not allow for failures of the ignition apparatus. 
In other words, the system does not differentiate between 
the charges that are fired and those that fail to ignite. 
The special feature of Graham’s twin-counter, shown by 
the above firm, is that actual explosions only are recorded. 
It will be seen from the general view of the device—Fig. 1 














Fig. 3—INTEGRATING PRESSURE GAUGE 


—that it embodies two separate counters EC, one on 
either side of the central crank shaft; while counter E is 
recording explosions, counter C is recording compressions, 
which, as is generally understood, in Otto cycle engines 
number one half of the revolutions of the crank shaft. 
By multiplying the number of compressions by two, there- 
fore the number of resolutions of the crank shaft is 
‘obtained. The apparatus is designed for attachment to 
the indicator plug hole. Its construction will be more 
readily understood by reference to Fig. 2. It consists of 
a cross piece F mounted on the indicator tap by the 





* No. I. appeared September 2dth, 





swivel coupling. This cross piece F has branches to the 
right and left, each fitted with a cast iron screwed plug K 
through which the pistons H pass, communicating recipro- 
cating motion by means of bell crank levers M to the 
counter plungers T. The top of the cross piece F is 
screwed with the usual jin. Whitworth thread for the 
attachment of the indicator, and is plugged up as shown 
when the indicator is not being used. The pressure 
on each piston is controlled by adjusting the pin 
valves in the cross ports, and after adjustment 
these valves are locked. A further adjustment is 





Tus Exciweee 


values in pounds per square inch of any number of 
different pressings, which is made for Mr. 8. B. Bilbrough 
a South African mining expert. The internal mechanisy, 
of the gauge is shown in Fig. 3, while Vig. 4 shows the 
method of construction and operation more clearly, 
The gauge has been invented for use with a novel system 
of weighing truck loads of ore as they come out of the 
mine. The method of use is as follows :—At the point 
where the weighing takes place the rails are intersected 
for a truck length, and the section of line thus cut out, js 
mounted on a platform suspended by a suitable frame or 





Fig. 4—INTEGRATING PRESSURE GAUGE 


provided on the top of each plunger of the counters by 
means of a spiral spring, cap, and lock nut R. Sufficient | 
range of adjustment is allowed so that each counter may | 
act for compressions or explosions, or both may be used to | 
indicate the same function, and so act as checks on one 
another. Each counter dial has a window and movable 
index, so that the letter E (explosions) or C (compressions) 
may be shown at will by simply pushing over the milled 
knob $ to the right or left. To prevent shock to the 
counters the top and bottom ends of the vertical plunger 
are provided with riveted collars T, so that these latter 
strike the frame of the counter at the limits of the stroke. 
U V are adjusting screws and lock nuts provided to give 
the adjustments due to wear of the parts. In Fig. 1 will 
be seen a coil. This is provided to hang a watch upon, 
and is made of coiled shape to prevent the access of 
heat to the watch. When the counter C is adjusted for 
compressions it will not record explosions because the 
piston will have been driven home upon its seat on the 
completion of the compression, and the explosion which 
follows will not therefore cause any further movement of 
the piston. Conversely, when the counter E is adjusted 
for registering explosions the cap Q is screwed further 
down than it would be for recording compressions, thus 
compressing the spiral spring, so that full travel of the 
counter plunger only occurs with explosions, and the 
counter will therefore only record explosions. The 





cage from a scaffolding. At the point of suspension an 
elastic copper cushion is interposed, the cushion being 
filled with a mobile liquid which is compressed when the 
load rests on the platform, and the liquid under pressure 
thus is caused to flow to the gauge tube by piping. 
Referring to Fig. 4, it will be observed that a Bourdon 
tube of special, large section actuates a small pinion by 
means of a connecting-rod and toothed quadrant. Upon 
the axis of this pinion are mounted (1) the gauge pointer, 
(2) the lever for actuating the counter, and (3) the stop 
lever for the tare weight adjustment. The scale, con- 
sisting of exactly three-fourths of a circle, is divided from 
0 to 100lb. The ratio of transmission is so chosen that 
the spring or gauge tube is not overloaded. The counter 
is of the rotary type so as to obtain a light movement 
requiring an even amount of power. The driving is 
effected by three toothed ratchet wheels which are dis- 
placed to the extent of one-third tcoth each. These 
wheels are not mounted upon the gauge pinion but on a 
separate spindle. The ratchet wheels by means of 4:3 
gearing drive the first counter wheel, so that for a range 
of indications 4 of a circle the first counter wheel 
makes { of a revolution. From the first counter spindle 
the ratio is 1 : 10 for the other four spindles. The ratchet 
lever of the driving spindle of the gauge carries a treble 
ratchet to suit the three ratchet wheels, the ratchet levers 
being loaded by light spiral springs. The ratchet 





Fig. 5-150 HORSE-POWER OIL ENGINE 


mechanism of both counters necessitates full travel of 
the plungers when recording, and any travel which falls 
short of the maximum does not affect the recording 
mechanism. Hence, when the counter is set for com- 
pressions a slight screwing down of the cap immediately 
causes that counter to record explosions instead of com- 
pressions. In this way the explosion counter records 
every explosion whose intensity exceeds the compression 
pressure. The apparatus has been severely tested with, 
we understand, perfectly satisfactory results. 

Another new instrument shown by Schiffer and Buden- 
berg is the integrating pressure gauge for totalling up the 


wheels are revolved when the pressure is taken off the 
gauge tube, so that the elasticity of the tube is the moving 
power and not the pressure of the liquid, thus ensuring a 
correct indication when the pressure is applied. A slot is 
cut in the dial so as to fix a movable stop opposite the 
figure representing the tare weight of the truck. By this 
means the ratchet lever is prevented from receding below 
the value of the tare weight, and therefore cannot include 
this in the counting. To prevent the full force of the 


| spring resting on the gearing and damaging the teeth 


when the tare stop arrests them, an elastic spring coupling 
is inserted in the spindle. The novel ideas of driving tke 
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r by the recoil of the Bourdon tube and the 
arresting of the. tube by the tare stop are due to Mr. 
pilbrough. By this arrangement not only is it ensured 
that the finger travels forward at each weighing to the 
exact figure without hindrance by friction in the counting 
mechanism, but also that the full amount is counted at 
the return movement, as the reserve of energy or recoil 
retained in the spring when the lever comes to 


counte 


power 


attention. The dynamo is the product of the Lancashire 
Dynamo and Motor Company, and has a voltage of 230. 
This engine embraces in its design the well-known 
features of the Diesel oil engine. The stand is fitted with 
the necessary switch gear and resistances to enable the 
engine to be run up to its full rating. Arrangements have 
been made so that full load can be switched on and off, 
and demonstrations given of the running of the engine 

















Fig. 6—-VERTICAL THREE-THROW RAM PUMP 


rest against the tare stop is several times that necessary 
to overcome the friction in the counter. Amongst other 
new or improved instruments shown by Schiiffer and 
Budenberg are a double-beat equilibrium valve, illus- 
trated in Tuk Enarnegr, April 24th, 1908, a new Murphy 
depthometer for indicating water levels at great distances, 
the Willner outside spring indicator, a Thompson indicator 


under different loads. In addition to this the engine will 
be run on various kinds of oil fuel. This firm is now 
building engines of the Diesel type in sizes from 35 brake 
horse-power to 200 brake horse-power, at speeds varying 
from 200 to 400 revolutions per minute. In its new 
works at Hazel Grove the machinery is driven by electric 
power supplied by an engine coupled direct to a direct- 

















Fig. 7—-HORIZONTAL THREE-THROW RAM PUMP 


with electric attachment for indicating a number of | current generator, an exact replica of the set shown. 
cylinders simultaneously, and Rittmeyer’s differential | Accessibility and interchangeability of parts are the 
galvanometer. We may have an opportunity of referring | principal features aimed at by the builders. It is claimed 


to these in a later issue. 


| that any valve on the engine can be changed, and the 


Amongst prime movers the 150 horse-power three- | engine started running again in from 10 to 15 minutes. 


cylinder vertical Mirrlees-Diesel engine shown in Fig. 5, | 


Frank Pearn and Co., Limited, West Gorton, have two 


by the firm of Mirrlees, Bickerton and Day, Limited, | stands on which are shown electrically-driven ram pumps, 


Hazel-grove, Stockport, is certain to attract considerable | and the latest design of high-speed surfacing and boring 


machine, which is built for them by Messrs. Kearnr. 
This machine has already been fully described in Tux 
ENGINEER. Fig. 7 represents the horizontal three-throw 
ram pump with externally packed rams 6in. diameter. 
The stroke is 8in., and the capacity of the pumps at 
750 revolutions per minute is 9600 gallons of water per 
hour to a height of 600ft., or a pressure head of nearly 
800 1b. The ram barrels and valve chambers are cast 
separately and are interchangeable. The rams are 
secured to crossheads moving in guides. The gearing is 
machine cut, and the shafts and connecting-rods are 
machined from solid forgings. The pump is driven by a 
35 horse-power British Westinghouse motor running at 
750 revolutions. Fig. 6 represents the vertical three-throw 
pump with externally packed rams 6in. diameter by Su. 
stroke, shown by the same firm. ‘The capacity is similar 
to that of the horizontal pump, but owing to the question of 
power supply it is shown driven by a B.T.H. motor of 
174 horse-power running at 600 revolutions per minute. 
All the vertical pumps shown by Pearns have the ram 
barrels and valve chambers cast together, reducing t: e 





Fig. 8-BALL BEARINGS FOR VERTICAL MOTORS 


joints te a minimum, and each pump has a suction vacuum 
vessel of ample capacity, effecting a saving of space. The 
high-speed surfacing and boring machine is shown in 
operation, being driven by a 64 horse-fower motor made 
by Electromotors, Limited. This runs at 650 revolutions 
per minute. The machine has a range of 24 speeds, 
controlled by a speed-changing device of simple con- 
struction, and a range of eight automatic feeds all 
instantaneously changeable and reversible. 

The firm of T. W. Broadbent, Limited, Huddersfield, 
will have on its stand a three-phase motor at work, 
driving a continuous-current dynamo used for lighting 
the stand. The motor is of Broadbent's standard N type, 
and a high degree of efficiency is claimed for it. The 
M type protected motor shown is generally similar to the 
D type dynamo referred to above. It illustrates the 
trend of modern design as regards well rounded contour. 
It is of the M # size, and is shunt-wound to give an out- 
put of 9 brake horse-power at 560 revolutions per minute 
at 110 volts for intermittent work. A small motor, C 
type, is of square section with rounded corners, as this 
form of construction requires the minimum of space for a 
given winding of the magnet. A small steam generating 
set shown has an engine built by E. Reader and Sons, 
Limited, Nottingham, coupled to a Broadbent dynamo. 
A motor starter of the H type shown is of the enclosed 
double- pole order made by Broadbents. The application 
of ball bearings to electrical machinery is becoming daily 
more general, and the Hoffmann Manufacturing Com- 
pany, Limited, Chelmsford, has for years given the 
subject special attention. One of the chief advantages 
of ball bearings for this class of machinery is the 





Fig. 9—BALLc BEARINGS FOR VERTICAL MOT. RS! 


saving of space. The length of a ball bearing is usually 
from one-half to three-quarters of the shaft diameter as 
compared with two to three times with a plain bearing. 
On the question of oiling the ball bearing also claims 
the advantage of being able to run with a simple 
Stauffer. Hoffmann’s exhibits include electric motors, 
vertical and horizontal, electric pumps, fans, plating 
dynamos, polishing spindles, &c., all fitted with their 
bearings. There is also a length of shafting mounted on 
ball bearings carried in a special hanger. Figs. 8 and 9 
herewith represent an arrangement of ball bearings for 
us¢ with vertical electric motors in which there is much 
difficulty of keeping oil off the commutator and wind- 
ings, when plain bearings are used. The illustrations 








show the frame of the motor brought up inside the bear- 
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ing se as to make it oil proof. 
ture is carried in this instance on the thrust washer on 
top—see Fig. 8—but this is not compulsory. 
equally applicable to the lower bearing. 


It would be | 


The weight of the arma- | 


CROSS 


TRAVERSING JIB 


CRANE 


STOTHERT AND PITT, LIMITED, BATH, ENGINEERS 


J. Hopkinson and Co., Limited, Huddersfield, have an |, 


exhibit comprising a full-size model boiler front equipped 
with Hopkinson’s safety boiler fittings. The firm’s latest 
invention, the balanced stop valve, which is well adapted 
for use with winding engines, allows of free expansion 
and contraction at varying temperatures and pressures 
by means of adjustable spindles. The valves may also 


Fig. 10-STEAM STOP VALVE 


be adjusted while at work, and can be ground indepen- 
dently. The sectional illustration—Fig. 10—shows how 
these features are introduced. To ensure both valves 


being tight when under steam, after steam has been | 
turned on and the valve warmed up the valve A is held | 


The nut C is then 


to its seat by depressing the lever B. 
This 


turned to tighten the valve D down on its seat. 


valve is connected through a hollow spindle E and the | 
After the main valves are both | 


pillars F on to abridge G. 














made tight they are locked by the nut shown, and all is | 


then ready for work. 








CROSS TRAVERSING JIB CRANE. 


A JIB crane possessing several novel features has recently 
been designed and constructed by Stothert and Pitt, Limited, 
of Bath. It is illustrated in the accompanying engravings. 
It hus been supplied with a cross traversing gear to enable it 
to be removed from one set of lines to another set parallel to 
the first without the use of a traverser or turntable, and a 
special arrangement had to be designed to meet these con- 
ditions. 
to be performed very frequently and as quickly as possible, 
and hence it was necessary to work the gear by the crane’s 
own engine. 

To meet the requirements the crane was fitted with a set of 


The transferring operation, it may be added, has | 


| provided for disconnecting the running wheels of the crane 
| when it is being transferred from one line to another. 

| The engraving below clearly shows the arrangement we 
| have just outlined. The gear is operated by the shaft, which 
| comes down through the centre of the post and is generally used 
| to travel the crane. This shaft drives through a pair of wheels 
| a horizontal shaft under the truck, and the various motions 
| are driven from the latter shaft, which is marked A on the 
| engraving. The bevel pinion at the bottom of the vertical 
| shaft cannot be seen, but the bevel wheel is clearly shown and 
|is marked B. The self-propelling motion of the crane is 
| actuated by means of a pair of bevel wheels at each end of 
the shaft, as shown at C. When it is intended to cross- 
traverse the crane the clutches D disconnecting the travelling 
These are operated by a lever K 
This lever is worked before the 


at the side of the truck. 


| gear are brought into play. 
| . . . 
| cross traversing wheels are pressed down on to their rails. 











UNDERSIDE OF CROSS2TRAVERSING. JIB CRANE 


traveling wheels at right angles to the normal wheels, and 
the rails on which these wheels were intended to run were laid 
at a slightly higher level than the normal rails. Gearing was 
fitted for forcing down the traversing wheels on to the cross 
traversing rails and lifting the normal wheels clear of their 
rails, so that the crane could be traversed to the other set of 


The axles of these wheels are carried in sliding axle-boxes, 
which are raised or lowered simultaneously by screws. The | 


| shafts which operate the screws through bevel gearing are not | 
| visible in the engraving, but the two short shafts G which | 
| drive these horizontal shafts through the spur gearing H are | 


easily seen. These shafts are actuated by means of two | 


wheels, when the operation would be reversed and the crane | diagonal shafts I through bevel gearing, anda clutch J is | 


lowered on to its normal travelling wheels. 


horizontal travelling shaft. When the crane has been raised 
high enough to clear the running rails the clutch J disconnects 
the raising gear and puts the two sprocket wheels K into gear. 
Each of these drives two sprocket wh els IL on the axles of the 
cross-traverse wheels by means of a chain, and the crane is 
moved to the new set of rails. It is then lowered till it rests 
on its normal wheels, the traversing wheels being lifted out 
of the way. 

Having regard to the limited space in which the crane is 
employed the method adopted is certainly an excellent 
solution of the problem, and we are informed that at its 
official test the whole mechanism worked satisfactorily. We 
may add that the capacity of the crane is two tons, with a 
maximum radius of 40ft., and that the running wheels are 
set to a gauge of 12ft. 





NAVAL ENGINEER APPOINTMENTS. 

THE following appointments have been made by the Ad- 
miralty : — 

Engineer Rear-Admiral G. A. 
Retired List. 

Engineer Commanders.—C. B. Lecky, to the Sutlej ; H. R. 
Batchelor, to the Vivid, for the Hogue; H. W. Heyes, to the 
Barfleur, additional for the Centurion ; J. Barber has been placed 
on the retired list at his own request. 

Engineer Captain W. Coleman has been placed on the retired 


list at his own request. 
Engineer Lieutenants.—W. F. Paffett, W. H. F. Hudson, E. 
D. Nops, lent to the Royal Naval 


Williamson, F. G. Brown, V. 

College, Greenwich, for study; R. S. Pearce, to the Pembroke, 
additional, for the Vulcan; F. J. Roskruge, A. S. Wise (lent), and 
Cc. R. J. Randall (lent), to the Victory, additional, for oil-fuel 
course. 

Engineer Sub-Lieutenants.—A. Shackle, H. H. Carter, J. 5. 
Orr, H. M. Cave-Brown-Cave, G Villiar, H. T. Evans, W. A. 
Wood, H. W. Slade, V. W. £. Allaway, J. L. Deacon, G. B. Allen, 
J. P. Johns, D. P. Rowland, T. R. Power, J. T. Webber, T. 
Simonds, D. N. H. Bowen, G. G. P. Burt, W. D. Smith, lent to 
the Royal Naval College, Greenwich, for study ; G. Hick, to the 
Lancaster. 


Haddy has been placed on the 








THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—On Wednesday, 
October 14th, at 8 p.m., presidential address by Mr. James Swin- 
burne, F.R.S., M. Inst. C.E., on ‘‘Smoke,” at St. Bride’s Insti- 
tute, Bride-lane, Fleet-street, E.C. 

UNIVERSITY INTELLIGENCE. —The arrangements for the opening 
of the Faculty of Engineering at University College are now 
complete. In addition to the regular undergraduate and post- 
graduate courses, special additional courses have been arranged, 
and include a course in Electrical Design, by Mr. H. M. Hobart ; 
a course in Railway Engineering, by Mr. H. Deans ; and a course 
in Municipal Engineering, by Mr. Reginald E. Middleton. A 
caren lecture introductory to the special course on ‘‘ The 
Scientific Principles of Radiotelegraphy and Radiotelephony ” will 
be given by Professor J. A. Fleming on Wednesday, Oc ober 14th, 
at 5 p.m. The chair will be taken by Major O'Meara, R.E., 
C.M G., Chief Engineer, H.M.G.P.O. 


INSTITUTE OF MARINE ENGINEERS.—The Lloyd’s Register 
Scholarship, value £50 per annum, tenable for two years, has 
been gained in competitive examination by Mr. James Richmond 
Thomson, of C ydebank. The scholarship is intended to provide 
an opportunity for young engineers to follow up a technical c .urse 
at the day classes, in addition to that which they have been able 
to take at the evening classes during their apprenticeship. The 
examinations are held at various centres annually, the subjects of 
examination being algebra—including quadratics; elements of 
statics, dynamics, thermodynamics, and hydrostatics; Euc'id, 
Books I., II., III. and 1V.; general knowledge, English grammar 
and composition ; language, French or German; plane trigono- 
metry, including logarithms ; practical engineering and workshop 
practice. Candidates must be graduates or associates of the 
Institute of Marine Engineers, and particulars of the necessary 
qualifications for these grades of membership may be obtained on 
application to the Hon. Secretary, Mr. James Adamson, 58, 


Clutches were | provided for disconnecting and connecting them to the | Romford-road, Stratford, London, E. 
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RAILWAY MATTERS. 


An inspector of bookkeeping on the Siberian Railway, 
according to the Scientific American, has invented an apparatus 
which registers automatically the time of arrival and departure of 
trains, the number of trains, and of cars, as also the number of 
cars in a station at any given time. It is said that tuis apparatus 
is of very simple construction. The technical department of the 
Russian Railway Board has examined the apparatus, and declared 
that it is desirable that it be adopted for use at once on the 
Siberian Railway. 

Accorpine to the Electrician the Interlaken-Lauter- 
brunnen-Wengern oo greape cnt agge ay nage ek mage railway, which 
is at present worked by steam, is in process of conversion to 
electric traction, and it is stated that the system to be adopted is 
the overhead trolley with continuous current. The line is about 
15 miles long and rises to a height of 6700ft. above sea level. 
‘he conversion to electrical working is being made largely with a 
view to fuel economy, since ample water power is available fur the 
veneration of electrical power. 


Tux rehabilitation of the street railways of Chicago, 

hich followed the settlement of the long-standing dispute 
between the municipality and the two companies, appears to be 
teadily progressing. The Chicago City Railway Company is 
eredited with having completed 56 miles of track construction and 
six miles of miscellaneous track, including extensions, whilst the 
C'h'eago Railways Company has rebuilt 52 miles of its right-of-way. 
(he two companies have spent over a million sterling on this work, 
ind have given employment to thousands of men. 


AmonG the numerous improvements started on Octo- 
ber Ist in connection with the train services on all sections of the 
Metropolitan Railway is one whereby a continuous all-round ser- 

ice to and from every station on the Inner Circle runs every six 
minutes without change - a valuable facility which will be greatly 
ippreciated, and should afford increased comfort and convenience 
to the public. In addition to the above, through trains are run 
between Hammersmith and the City every six minutes, and be- 
tween Harrow and Baker-street every ten minutes, while every 
ilternate train is a non-stop as between Willesden and Harrow. 


Tar recent visit of members of the Manchester 
l'ramways Committee to inspect the trackless tramway systems in 
(jermany came up for consideration at a meeting of the committee. 
The committee had befcre them the report of a sub-committee 
appointed to inquire into the suitability of the scheme for certain 
kinds of traffic in Manchester, and in the end the following reso- 
lution was passed:—‘‘That the sub-committee be thanked for 
their report, and it is recommended that a suitable clause em- 
powering the Corporation to run trackless trolley cars be inserted 
in the Bill to be promoted by the Corporation in the next session 
of Parliament.” 


Tur Lybian Desert Railway, which runs parallel to the 
Nile in the Western Desert from a point opposite Thebes, will con- 
nect with the main line of the Egyptian Railway at Wasta, using the 
Fayoum branch, which ends at Gharaq. This poiut is only seven 
miles from the coast line of the proposed Ratyan-Lulu reservoir. 
\ well-known American engineering company has been consulted 
with reference to the construction of the branch from Gharaq to 
the Northern or Little Oasis. American capital would be forth- 
coming for this branch, or an extension to Beni-Suef, from those 
vho are interested in the execution of the well-known Raiyan 
drainage canal and reservoir project. 


Accorptnc to a Consular report on the trade of the 
Province of Mozambique, Portugal, for the year 1907, the railway 
communication from Lourengo Marques to the Swaziland border, 
which, it is anticipated, wi!l cross that country and connect with 
the Johannesburg-Breyton line so as to form the direct route to 
Johannesburg, was commenced early in 1905, and construction 
work has reached a point but a few miles removed from Swaziland. 
Such portions of this line as are even now in use are a source of 
great convenience, opening up as they do the important agricul- 
tural settlements on the Umbeluzi River, and will doubtless serve 
to attract into local channels much of the traffic which found its 
way into Swaziland. ‘The tirst pile of the Matolla Bridge on this 
line was driven by his late Royal Highness Dom Luiz Filippe, 
Crown Prince of Portugal, on July 30th last. The bridge measures 
190 yards long, and the span is about 69ft. above the bed of the 
river, 


An earth slide on the Mississippi River a few miles 
above Davenport, Ila., has been giving the lowa and Illinois Rail- 
way, an interurban electric line, considerable trouble. The sub- 
soil is a soapstone clay resting on shale, which inclines about 14 to 
| toward the river. With the least bit of moisture this subs il 
keeps moving slowly toward the river, making close watch and 
quick work necessary to maintain the track in wet weather. 
Holding the roadbed with several carloads of broken stone in one 
place proved ineffectual, but some success has been obtained by 
digging a trench above the track down to the shale, slotting the 
latter and laying porous drain tiles. The trench was then filled 
with cinders. The rain is thus carried away, and since it does 
not seep beneath the roadbed, prevents the lubrication of the 
treacherous material. An attempt was made some years ago to 
hold the bank by driving piles with steel shoes into the shale, but 
the piles were cut off near the bottom and carried away. 





Tue work of securing the available water power for the 
electrification of the railways in the A!ps is being continued by the 
State Railway authorities in Austria. According to Hlectrical 
hugineering the water power of the rivers Oetz and Inn will be used 
for the power supply of the Arlberg Railway, the specifications for 
which have already been prepared. It is expected that tenders 
will be invited before the end of this year. An agreement has 
been made with the Austrian War Department whereby the rail- 
way authorities are obliged to keep the main lines in a condition 
suitable for steam traction, and also to keep in readiness the 
necessary steam locomotives, staff of drivers, and coal supply. 
The water power available in the south for the Brenner Railway 
is now being secured, and the engineering features of that line are 
being worked out. The electrification of this section, however, 
can only be proceeded with if the military authorities relinquish 
their demands with respect to the steam reserve. Conversion of 
the Vintschgau Railway and an extension to Landeck and the 
hw will probably be taken in hand before the Brenner 
ine, 


AccorDING to an American contemporary, the Oregon 
Electric Railway Company, of Portland, Ore., was recently con- 
fronted with the necessity of overcoming the effects of indnetion 
from a 33,000-volt transmission line on the operation of a grounded 
telegraph wire strung on the same pole line, the transmission not 
being transposed. ‘The Oregen Electric Railway Company handles 
its trains by telegraph almost exclusively, the only exception being 
that a telephone circuit is used as an auxiliary. Telephones are 
fixed in shelter shed stations and in each freight caboose, the 
latter being equipped with a light pole with terminals, which are 
hooked over the telephone circuit when it is desired to reach the 
dispatcher from points between stations. The telegraph circuit is 
50 miles long, and is s applied with main battery at Portland from 
one side of a three-wire grounded neutral lighting system in the 
general office building and 30 cells of gravity battery at Salem. 
At intervals of about every 10 miles a 2-microfarad condenser is 
connected, one side to the line and the other to the ground. 
According to the superintendent of the Oregon Electric Railway 
Company, these condensers take care of the induction effectually, 
and it is possible to work through a heavy leak which would put 


' Stores consumed in the first six months of 1908 were valued at 





the telephone out of commission entirely. 





NOTES AND MEMORANDA. 


THERE was an increase of 12,896 tons in the imports of 
coal into Pelma, Spain, in 1907, as compared with the importation 
in 1906, due to the establishment of several new factories, and also 
to the mail boats taking more coal. The total was 43,000 tons, 
valued at £76,785. 


In a paper presented to the British Association by Mr. 
Makower, Miss White, and Mr. Marsden at its recent meeting an 
account is given of some novel experiments made at the Manchester 
University kite station, Glossop, in which a kite was connected to 
a galvanometer by a wire and then to the earth. Owing to the 
upper layers of the atmosphere being at a higher electrical poten- 
tial than the earth, a current flowed down the wire to earth. The 
current varied between 5 and 23 one-hundred-thousandth parts of 
an ampere, 


Tue Rand mining statistics for the half-year just ended 
show that the total wages paid to white miners during that period 
amounted to £2,655,161, as compared with £2,676,501 in the pre- 
vious six months and £2,837,755 in the first half of 1907. e 








£4,463,131, as compared with £4,360,376 in the previous half-year. 
The whites employed in June, 1908, nuinbered 19,907, as compared 
with 19,526 in December last. Since June Ist the number of 
whites has increased to 20,405. 


On September 28th Mr. Ralcott, Director of the 
Government Geological Survey, issned a report showing that 
during last year there were 3125 persons killed and 5316 injured 
in coal mines throughout the United States. Last year was the 
worst in this respect that was ever recorded. The increase in the 
number of deaths in coal mines in 1907 was 34 per cent. over 1906. 
In Virginian mines the death-rate was the highest, being as high 
as 12.35 per 1000. Mr. Ralcott says that falling roofs in mines 
have been more disastrous to human life than explosions. 


Tue regulating of superheat where the steam consump- 
tion fluctuates considerably is done in the Jankowsky system of 
the Aktiongesellschaft fiir Maschinenbau of Briinn by using super- 
heating tubes, which are inserted for longer or shorter distances 
into the boiler. The steam from them is divided, one part going 
directly to the engine and the other, which is the regulated 
portion, passing through a cooling system, where some of its heat 
is absorbed and delivered to the boiler. The subsequent mixture 
of the two parts furnishes steam with less raarked fluctuations of 
temperature than usual under the same conditions of load and is 
said to increase the output of the boilers from 6 to 8 per cent. 


Tue Electrical World mentions that a patent has 
recently been taken out by Mr. F R. Kunkel for an arrangement 
whereby a single-phase induction motor may be used for two 
voltages, one equal to twice the other. The main winding of the 
motor is divided into two sections that are arranged in series for 
the higher voltage and in paral el for the lower voltage. The new 
feature of the s heme consists in connecting the auxiliary (split- 
phase) winding in parallel with only one of the sections when the 
two are joined in series, so that substantially the same voltage is 
applied to the starting circuit regardless of whether the motor is 
counected to a high-voltage or a low-voltage circuit, providing, of 
course, that the high-voltage is double the low voltage. 


Tue production of pig iron in France in the first half 
of 1908 slightly declined, having been 1,746,634 metric tons, 
against 1,797,843 tons in the first six months of 1927. Over one- 
half, or 982,098 tons, was basic Bessemer. Forge iron followed 
with 314,163 tons; foundry iron with 294,603 tons, exclusive of 
£6,334 tons of direct castings; and Bessemer iron with 66,746 tons. 
The Meurthe-et-Moselle district led with 1,173,872 tons, the Nord 
district adding 254,436 tons. The Loire and Midi produced 
101,737 tons, and the Centre and West 99,516 tons. The con- 
sumption of material was 3,862,252 tons of domestic ore, 854,837 
tons of foreign ore (chiefly from Luxemburg and Lorraine), 
128,427 tons of manganese ore. and 329,055 tons of scrap, cinder, 
and blue billy. 


THE pig iron production of the United States for the 
month of Angust shows a comparatively heavy increase over the 
July production, both in total tonnage made, and in the average 
daily production. Complete returns from the makers show that 
the total pig iron produced, including ferro and spiegel, amounted 
to 1,366,019 tons for August, compared with 1,228,604 tons in 
July, an increase of 137,415 tons. This shows an average daily 
production for August of 44,065 tons, compared with the daily 
average for July of 39,632 tons. The merchant companies pro- 
duced 450,513 tons during the month, and the non-merchant 
896,405 tons. The increase was most marked in non-merchant or 
steel-making irons, being 106,963 tons; the increase in merchant 
production being less than one-third of that, or 30,712 tons, as 
compared with the July figures. 


AccorpinG to an American contemporary, concrete 
walls have recently been built for a number of buildings by a new 
method devised by Colonel R. H. Aiken, of Winthrop Harbour, III. 
The special feature of this system is the use of a so-called ‘‘ jack,” 
which is a frame carrying the forms of the wall and arranged so 
that it can be readily tipped into a vertical position, leaving the 
wall directly above the foundations on which it is to rest. In a 
typical case at Camp Perry, Ohio, this system was used for a mess 
hall, 170ft. by 76ft. by 25ft. high to the cornice. The walls havea 
minimum thickness of 4in., and consist of 1: 2 : 4 concrete, reinforced 
with }in. twisted rods, the window frames, caps, cornices, and 
other details being cast separately, and then put in place in the 
moulds on the jecks. Universal Portland cement, washed lake 
sand, and crushed stone not larger than lin. in size, were used. 


THERE are 151,983 persons employed in Indian mines, 
or 18 per cent. more than in 1906. The supply of labour is not 
equal to the demand. The industry is still in its infancy. During 
1907 coal increased 15} per cent., showing an output of 10,500,000 
tons, of which Bengal supplied 10,000,000. Manganese ore 
increased 47 per cent., and employed 15,000 coolies. If the rail- 
way communications in the Central Provinces were better, greater 
developments in manganese mining would take place, for, chemi- 
cally, the ore is declared to be of the richest and purest found in 
the world. During the year mica remained about the same, gold 
showed no encouragement at the moment, and the copper mines 
in the Central Provinces have not yet reached the producing 
stage. The dangers attending mining operations in India are less 
than in any other country, and for the year showed 105 accidents, 
involving a loss of 122 lives, 


A COMMUNICATION of some interest, relating to “ speak- 
ing arcs,” has just been made to the German Press by a scientific 
observer in Brunswick as follows :—‘‘I have recently been able to 
observe a singular phenomenon exhibited by an are lamp in my 
laboratory. This was the fact of its emittiog clear and intelligible 
Morse sigaals in a piping, hissing tone, which I was able to uncode 
as the invitation to open communication sent by the radio-tele- 
graphic station in this town, which works with undamped oscilla- 
tons, Without the aid of any wire or other receiving apparatus, 
I was thus able to hear all the messages which were dispatched 
from the station, simply by lighting my arclamp. With respect to 
this phenomenon I have carried on investigations with arc lamps 
situated a distance of 3 kiloms. from the wireless station here, and 
have encountered the same phenomenon in the same degree of 
strength. One evening I observed this effect during the course of 
a lantern lecture: the Morse —" was audible throughout the 
whole hall, so much so as to prove a disturbance to the audience, 


MISCELLANEA. 


RESIDENTIAL sewage disposal system: have, according 
to an American contemporary, been fixed at * uumber of houses 
in Haworth, N.J., each consisting of a cast ircu septic tank, which 
discharges into a line of open-jointed tile laid in the ground over 
a lower line of tile pipe of the same size, and open at one end in 
order to afford plenty of air for the aérobic portion of the process 
of treatment. The results of this kind of treatment are still 
unknown. 


We hear that the military aéroplane underwent a 
successful trial trip at Aldershot last Tuesday evening in charge of 
Mr. Cody. The engines were not put at full speed, but after 
describing several circles over Farnborough Common it was sent 
up Farnborough Hill, and on coming down the reverse slopes the 
wheels were off the ground for about 100 yards No serious 
attempt was made to fly, the trials being for the purpose of 
practising with the steering gear. 


THE Japanese Government arsenals are at present 
building three destroyers and two battleships, the latter displacing 
20,000 tons each. It is interesting to note that since-the Ship- 
building Encouragement Law went into operation in March, 1896, 
the steamers built or in course of construction at dockyards in 
Japan under the su‘ sidy granted in pursuance of the Law number 
88, having an aggrezate tonnage of 200,900. Of this total 76 
steamers, aggregating 167,746 tons, have already been completed. 


On Monday, September 21st. Mr. Wilbur Wright made 
a record flight with his aéroplane, remaining in the air for 
over an hour and a-half. This achisvement, which far sur- 
passes that of his brother, Mr. Orville Wright, at Fort Myer, is 
all the more remarkable as Mr. Wilbur Wright has hitherto been 
unable to reach the standard set by M. Delagrange and other 
French atronauts. The actual tine of Mr. Wilbur Wright's 
flight was 1h. 31 min. 25 sec., during which he covered over 
pn miles, beating all the world’s records both as regards distance 
and time. 





Recentty Cammell, Laird and Co., Limited, cast 
what they believe to be the largest nickel steel ingot ever 
cast, its weight being 114 tons. The ingot isa fluted octagon, 
7ft. across corners, 18ft. 6in. in length, necessitating a mould 
having the weight of over 80 tons, and it was cast in the casting pit 
at thefirm’s Grimesthorpe Works. This particularshop has recently 
been rebuilt, and is served by two 80 tons and one 120 tons, and 
one 15 tons electric cranes. The largest of the Siemens melting 
furnaces, some of which are situated on either side of the casting 
pit, has a melting capacity of 65 tons. On the day after the 
ingot was cast it was stripped and conveyed to the annealing 
furnace, and on the following Saturday forging commenced under 
a new, rapid-acting, 6000 tons hydraulic forging press. 


Mont Prarion, a formidable peak of the High Savoy, 
has been successfully climbed by a small single-cylinder De Dion 
Bouton motor car. Some idea of the nature of the climb will be 
appreciated when we state that the gradients range from 1 in 12 
to 1 in 4, and in some places they are as steep aslin 2}. The 
road, too, is very poor; the first part of the journey is overa 
rough zigzag mule track on which the use of wheeled vehicles 
with animal traction is almost impra ticable. We believe that 
only one other car has climbed this mountain, and that a four- 
cylinder vehicle having cylinders 120 mm. diameter each, whereas 
the De Dion’s cylinder is only 100mm. The time taken by the 
small car for the 44 miles was two hours and two minutes, as com- 
pared with the larger car’s two hours and fifty minutes. 


AccorpinG to an American cortemporary, the use of 
the atroplane or the dirigible balloon in offensive operations in 
time of war is being thoroughly discussed in army and navy circles. 
The general belief is that the idea of dropping high explosives 
from flying machines wjl] never be very terrible to battleships, as 
it would be impossible to make the ordinary charge of high explo- 
sives effective without confining it in a heavy shell, such as no 
flying machine yet conceived of would bs able to carry. The 
ordinary 12in. shell, carrying 60 lb. of high explosive, weighs 
1000 1b., and would no doubt sink a battleship if it could be 
dropped from an altitude of 5000ft. over a ship. The general con- 
clusion seems to be that scouting will be the function of the flying 
machine, and for that it would be an important accessory in the 
field. 


Our contemporary, the Electrician, gives the following 
wireless telegraph notes :—‘‘ It is announced that wireless tele- 
graph stations are being built by the German Government at 
Cologne and Kénigsberg. This is in addition to the station which 
is rapidly attaining completion at Giittingen. The -battleship 
Hibernia, flagship of the admiral second in command of the 
Channel Fleet, has been refitted with a high-power wireless equip- 
ment, with a view to communication being established as a 
regular feature between this section of the British Fleet and the 
Admiralty authorities at Spring-gardens, London. The work of 
re-equipping the Hibernia with the new high-power apparatus in 
place of its former low-power plant constitutes a record in 
speed for this class of work, the vessel being due to return to its 
sition in the Fleet within forty-eight hours of being berthed at 
evonport for the re-equipment. An interesting series of experi- 
ments with wireless apparatus on board the King Edward VII. 
battleship is to be carried out as soon as the Hibernia rejoins the 
Fleet.” 

Tue new swing bridge at Penryn, which replaces the 
old cast iron one erected by the Helston Turnpike Trust under 
Act of Parliament in 1826, was tested at 11.30 last Monday morn- 
ing, and at 12.30 opened to traffic. The old bridge has been for 
several years a source of considerable trouble, and in the early 
part of the present year the swinging arrangement altogether 
failed. The county surveyor condemned it and the County 
Council decided to erect a new one on modern lines. The new 
bridge is of steel, and consists of two main girders, 45ft. long and 
3ft. Gin. deep, braced with cross girders, and stiffened by trough 
decking, filled with concrete, which forms the floor of the bridge. 
The roadway is of Jarrah wood blocks, set in asphalt. The bridge 
revolves on a turntable, consisting of eight cast steel rollers fitted 
on axles radiating from the centre pivot, and working between an 
upper and lower race, and is operated by hand from the deck of the 
bridge, bevelled wheels and shaft with pinion making the con- 


nection. About 24 tons of cast iron ballast were required to 
balance the bridge. The total weight of the bridge is about 
50 tons. 


As the result of meetings of its executive committee, 
which were held in Berlin on last Saturday and Sunday, under the 
presidency of Admiral v n Késter, the German Navy League has 
issued a ‘‘ working programme ” for the immediate future. This 
programme amounts to a demand for six new large armoured 
cruisers and a considerable development of the Naval Reserve. 
The manifes’o declares that, now that the construction of battle- 
ships to replace uther vessels during the next four years, as pro- 
vided in the Navy Bill of 1908, is proceeding rapidly, it is time to 
make gond a serious defect in the Navy Bill of 1906, under which 
less heavily-armoured cruisers were included in the number of 
cruisers sanctioned. Anticipating criticism regarding the fitness 
of asking for new ships ia this time of financial stringency, the 
programme declares that now, when money is to be raised by a 
comprehensive system of financial reform, is the opportunity for 
pointing out that important provisions in the Navy Bill are await- 
ing fulfilment. In conclusion, the document demands that six 
cruisers which in the ordinary way would not be replaced until 





the mechanician in charge of the lamp striving in vain to stop the 
hissing noise,” 


1913-14, should be immediately replaced by modern armoured 
cruisers. 
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REPLIES. 


N. J. A.—As far as we know the document cannot be purchased in this 
country. It is printed by Mr. 8. E. Dawson, of Ottawa, but no mention 
of the price at which it is sold appears upon it. It is accompanied by a 
case containing thirty-seven diagrams, plans, &. 

J, 8.—We do not see that there is any particular danger in the practice. 
It is very commonly employed without any serious results. If you 
know of any particular reason in the case you mention why the practice 
should be dangerous to life or limb call the attention of the Railway 
Department, Board of Trade, Whitehall, to the matter. 

. P. (Doncaster).—The Mi nes vibrometer is the type of instrument you 
mean, no doubt. You might write to the makers, unro and 
Co,, Cornwall-road, South Tottenham, for particulars. The instrument 
used on the Mauretania was the pallograph, of Dr. Otto Schlick. Mr. 
Mallock’s instrument was described in Appendix IX. to the Board of 
Trade report on the “Vibration of Tube Railways,” 1902, and a brief 
description will be found in Tuk Exeinger of April 18th of that year. 








MEETINGS NEXT WEEK. 





InsTITUTE OF MARINE ENGINEERS.—Monday, October 5th, at 8 p.m., at 
58, Romford-road, Stratford, E. Presidential Address and Presentation 
of Denny Go'd Medal. 

Society or Enoineers.—Monday, October 5th, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. Ordinary meeting. Paper, 
“The History of Mechanical Traction on Tramways and Roads,” by Mr. H. 
Conradi. 








THE ENGINEER. 








OCTOBER 2, 1908. 





Coaling and Coal Economy. 


OF the many important arrangements affecting 
the efficiency of a warship, one of the most diffi- 
cult satisfactorily to provide for is the reception of 
the coal into the bunkers, its stowage, and its dis- 
tribution subsequently to the furnaces. The con- 
ditions imposed by ship construction, and warship 
construction in particular, make the problem the 
antithesis of that of a shore plant where mechani- 
cal devices alone transport the coal from the railway 
truck to the furnaces. The subdivision of com- 
partments so essential to the safety of a warship 
makes a number of coal bunkers inevitable, and in 
a large vessel it is usual for there to be at least 
twelve bunkers—four lower and eight upper—to 
each boiler-room; each of these bunkers must have 
means of filling from above, for trimming from the 
upper to the lower, and to some extent for trans- 
ference of the coal in a fore-and-aft direction. The 
number of openings in the decks and bulkheads 
must be as few and their size as small as possible, 
and they must be closed by water-tight scuttles and 
doors capable of being worked easily and closed 
rapidly, in case of collision or damage, from at 
least one easily accessible position. Asa necessary 
consequence of these conditions, the transfer of coal 
from a collier or from the dock side to the bunkers 
is almost entirely a matter of manual labour, while 
the subsequent transference from bunkers to fur- 
naces is exclusively so. 

The recent increases in speed of warships and the 
consequent increases in power involve correspond- 
ingly greater coal consumption, and unless the speed 
of coaling can be augmented more time must be 
spent in this arduous and uncomfortable operation. 
In our issue of July 10th we published a report of 
Admiral Evans, of the United States navy, on the 
fleet under his command, containing some interest- 
ing observations on the question of coaling. He 
considers the subject of such importance as to merit 
the most careful consideration, from the operation of 
bagging the coal to its final trimming in the bunkers. 
A complete review of the subject should include the 
design of colliers to make them fit the average 
battleship, so that the greatest number of men and 
hoists may work at the same time. The problem 
is, as Admiral Evans points out, one of great tactical 
importance, for a vessel during the time of coaling 
is notan effective unit of a fleet. In our own Navy 
there have been many remarkable coaling perform- 
ances, and much emulation exists in the ships of 
the various fleets to show a smart coaling record. 
The time taken, as shown by the returns, does not, 
however, represent the time during which the ship 
is out ofaction. There is the preliminary work of 
rigging coal shoots, where, as in a number of cases, 
they are portable, and these same shoots have after- 
wards to be unshipped and stowed. Many of these 
impedimenta could not be left in place without 





in the bunkers to be finished after the last bag has 
been hoisted on board, and this trimming must all 
be completed before the last of the armoured 
scuttles can be closed. 

As a moderate estimate, a battleship requiring to 
refill bunkers may be considered hors de combat for 
twenty-four hours, and for at least half this time to 
be incapable of giving chase at full speed, while if 
the coaling appliances on the ship or collier are in- 
different these times may be greatly exceeded. 
History repeats itself, and it is quite possible that 
under modern conditions we may see a repetition 
of the chase which Nelson made after Villeneuve. 
Absence of definite information due mainly to 
Nelson’s lack of frigates made this pursuit abortive. 
In the modern instance, should it occur, coal 
endurance and the ability or otherwise to coal with 
rapidity will be the determining factors. The 
tactical advantage of rapid coaling which Admiral 
Evans emphasises is thus very great, but except in 
points of detail it is difficult to see how any advance 
is to be made. The coal has to be bagged in the 
hold of the collier and trimmed into the bunkers, 
and while these operations are essentially manual, 
quickness of coaling is mainly a matter of physical 
endurance on the one hand and organisation in the 
routine of shooting the coal into the various bunkers 
so as to avoid blocking the shoots on the other. 
The intermediate operation of hoisting on board can 
in most cases be done much more quickly by the 
colliers’ winches than the bags can be filled or the 
bunkers trimmeJ. 

As we cannot reasonab'y expect any great advance 
to be made in the speed of coaling over these 
obtaining at present, the questions of bunker capacity 
and economy of the propelling and auxiliary 
machinery become of additional importance. In 
our most recent ships bunker capacity has been 
largely increased, with the disadvantage pointed out 
by Sir William White,that the sinkage from normal 
to deep draught has been also increased, a rather 
serious disadvantage affecting the efficiency of the 
armour belt, but an inevitable part of the price 
which has to be paid for increased speed. Another 
factor in this problem is the use of oil fuel, the 
tactical advantage of which was demonstrated in 
the manceuvres of two years ago when the fleet 
under Sir William May using oil fuel easily evaded 
the pursuing fleet. The use of the double bottom 
compartments for the storage of liquid fuel has 
undoubtedly contributed to the solution of the 
problem of obtaining higher speeds without sacrifice 
of radius of action. 

The question of rapid coaling, as we have showr, 
mainly depends upon the human element; the 
question of bunker capacity is one of construction 
which does not permit of much variation in treat- 
ment, and it is to the matter of economy of fuel 
consumption that all such discussions must inevit- 
ably lead. The vessel with the lowest coal con- 
sumption is invariably the best steamer; she will 
“get there ’’ quicker and take less time to refill her 
bunkers than her less economical sisters. To refer 
again to Admiral Evans’ luminous report, he says 
the variable performance of the ships of this fleet 
would indicate that this is as much a question of 
economy in the design of the engin-s and boilers as 
in the actual capacity of the bunkers, and in the 
succeeding paragraph he refers somewhat caustically 
to the performance of one of his ships which has no 
economical speed and burns over thirty tons of 
coal a day in port. Coaling a vessel with such an 
appetite as this must, indeed, ba a Sisyphean task. 

It would almost appear that we have reached a 
limit in the economy of the main propelling 
machinery of warships, a3 the coal per indicated 
horse-power has been practically stationary in the 
last decade, while owing to ths multiplication of 
power-driven mechanical appliances on board, the 
consumption of coal for auxiliary purposes has sen- 
sibly increased. In spite of the cheery optimism of 
some of the advocates of the internal combusticn , 
engine, it is to be feared that the prospect of 
reducing the coal bill of the main engines by gas 
engine propulsion is still remote ; but, on the other 
hand, there does not appear to be any great diffi- 
culty in the way of reducing the expenditure of 
fuel for auxiliary purposes by employing oil or gas 
motors, and, in fact, a start in this direction has 
already been made in our own Navy. The import- 
ance of economy of coal for auxiliary purposes is 
not often realised. In the hypothetical reproduc- 
tion of the famous incident to which we have pre- 
viously referred, the modern Nelson will be watch- 
ing with dwindling bunkers while the modern 
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Villeneuve is waiting his opportunity to escape, and 
when at length the chance arrives, Nelson may find 
that he has not coal enough left to give chase at 
full speed. A vessel so uneconomical as that 
mentioned in the report quoted will empty her 
bunkers in two months without having moved 
her serews, and she would be almost useless at 
some distance from a coaling base. To be able 
to coal quickly when required is good, but to be 
able by superior economy to outstay a rival is 
better, and if the former merits careful study, the 
question of the economy of main and auxiliary 
machinery deserves to be made the subject of 
exhaustive research. 


Heat and Work. 


THE presidential address delivered in Section G 
by Mr. Dugald Clerk was a distinguishing feature 
in the proceedings of the British Association in 
Dublin. Mr. Clerk’s reputation as an engineer first, 
and a physicist afterwards, is so high that a good 
deal was expected, and he has not disappointed 
expectation. It isan excellent thing that the young 
men of the present generation should have the 
history of that section of thermodynamics with 
which the industrial world is most concerned 
clearly stated. The precise nature of the achieve- 
ments of such men as Carnot, Clausius, Rankine, 
Thomson, Joule, Regnault, and many others named 
by Mr. Dugald Clerk are, we fear, often forgotten 
by too many of the present generation. The address 
of the President of Section G will do much to place 
the great physicists of the last century in their 
proper position. 

We shall not attempt to follow Mr. Dugald Clerk 
into details. We shall confine our attention to one 
point only, on which, indeed, Mr. Dugald Clerk 
based most of his address, namely, the conversion 
of heat into work. It will, we fear, be news to 
many students that the most eminent authorities 
of their day did not believe that as work was done 
heat disappeared. The theory which held posses- 
sion of the scientific world for many years was 
that heat was an entity, called for convenience 
“ phlogiston.” Mr. Dugald Clerk states the nature 
of this belief in detail; and he goes on to show how 
slowly more accurate notions replaced a very con- 
venient theory. In this connection, however, he 
has not done full justice to such men as Count 
Rumford, who by a classical experiment made by 
boring cannon, showed that heat was produced by 
the work done by the horses who turned the boring 
tool. Again, although it is true that Tyndall and 
Donkin lived after the period covered by his address, 
he might have pointed out that the former, by his 
lectures and by his books, did much to establish 
and popularise the theory that heat is a mode of 
motion—words far more pregnant than they appear 
to be at first sight. To the late Bryan Donkin, jun., 
belongs, again, the credit of being the first to show 
in actual factory practice the disappearance of heat 
into work in a steam engine. This he did by mea- 
suring the rise of temperature and the volume of 
water required to condense a known weight of steam 
passing through a compound beam engine driving 
the tools in the Bermondsey works of his firm. 
The condensing water was passed through a notch- 
board in a quieting tank, and every effort was made 
to get acctrate results. A difficulty lay in the fact 
that there are six recognised coefficients for dis- 
charge over weirs, none of which agree. The dif 
ferences in result are, however,small; and although 
an element of uncertainty existed, Donkin was able 
to prepare balance sheets which not only proved 
beyond dispute that heat was converted into work, 
but that it was possible to express the efficiencies 
of steam engines in entirely new terms. In the 
present day all this is familiar even to the first 
year’s student. It would be a pity it credit was 
not awarded to the man who first showed how the 
facts could be utilised by the engine builder and the 
steam user. 

Mr. Dugald Clerk had a good deal to say about 
specific heat. Within the last few years there has 
been doubt expressed as to the accuracy of much 
that has previously been accepted as absolutely 
true. Facts come to light and acquire an import- 
ance because they are apparently not consistent 
with other facts previously ascertained. A revision 
of theory is no doubt going on which may prove 
not a little helpful to the practical designers and 
makers of heat motors. Not the least remarkable 
feature of present-day thought is the possible 
revival of the theory that heat is a material entity. 
Not indeed a ponderable fluid, but a condition of a 
portion of the ether. Such a view has been more 
than hinted at by such men as Lodge and Le Bon. 


Whatever may be said of this, it at all events is 
clear that so long as the true nature of heat is 
unknown, various theories will be advanced whose 
importance will be measured by the reputation of 
the men putting them forward. It seems to us 
that before any great step can be made in formulat- 
ing a theory of heat engines, it will be necessary to 
settle something about the way in which heat is 
converted into work. Upto the present moment 
the words are used in a very restricted sense. There 
is no accurate concept formed of what goes on. We 
say that heat is a mode of motion. The words do 
not explain what heat is; they only assert that 
when a body is heated its particles are put into 
motion, and that when it is cooled they lose motion. 
Are the constituent molecules wholly inert, moved 
backwards and forwards by “heat,” as the shingle 
on the sea shore is moved by the waves? Or is 
the motion a something inherent in the gas? The 
electrical theory of the present day only moves our 
puzzle one step backwards. All that can be said at 
the moment is that the true definition of heat is 
that it is a mode of motion of the ether, made 
manifest to us by molecular vibrations of matter. 

Leaving such speculations on one side, we may 
at least say that since the days of Cletk-Maxwell it 
has been fully accepted that the pressure of a gas 
is due to the collision of its molecules with the 
surface of the containing vessel. This being so, it 
is easy to see how the energy of, let us say, steam 
behind a piston is converted from one form of work 
into another. What is true of a multitude of 
molecules is true of one. Let us suppose an 
engine cylinder in which the face of the piston and 
the cylinder cover are absolutely hard, and that 
inside we have a ball perfectly elastic, bounding 
backwards and forwards between the piston and 
the cover; there is no loss of energy in the ball, 
no conversion of heat into work. If, however, the 
piston moves, the recoil from its face will be less 
rapid than the impact, and the repetition of the 
process will result in a continual loss of motion by 
the ball. If the operation could be carried far 
enough the ball would entirely lose its motion. 
Absolute zero would be reached. To ascertain the 
energy in one ball would not be difficult. To ascer- 
tain that in countless myriads of them is not so 
easy. The “specific heat” of a gas really means 
the measure of the energy which is represented by 
the motion of its particles. The method of the 
conversion of the work in a pound of steam into 
the work done by the rotation of a crank shaft is 
obvious enough. It is in effect that of a Pelton 
wheel. It is not until we come to explain how the 
molecules are put in motion that we are in difficul- 
ties. It is here, of course, that the ether wave 
theory comes in, and that is far from complete. 
Just as there are waves of “dark” light, so there 
are ‘‘heat’’ waves which are absolutely cold. Pure 
radiant “ heat’’ waves have no temperature. In- 
terstitial space is at zero. Itis conceivable that ice 
might be placed near the sun without dissolving. A 
lens of ice may be made to actas a “ burning glass” 
without itself melting. It is the collision of the 
waves with solid bodies that produces what we 
term heat. When we come to examine the old- 
time notion that heat was a separate fluid, we can 
easily see that although the theory was incom- 
patible with certain facts, yet that it is by no means 
certain that if we leave out the word “fluid,” and 
speak only of a separate entity, we shall not be 
nearer the most recent views of the physicist than 
we shall be if we confine our definition of heat to 
“a mode of motion.’”” Mr. Dugald Clerk has given 
us the last word on the subject from the engineer’s 
point of view: but the world does not stand still, 
and the research and inquiry which he advocates 
may have results which will modify our views on 
thermodynamics in more ways than one. Is is at 
least certain that so far no rational theory of the 
production of energy by the explosion of gases has 
been formulated, if we exclude that of Dr. Le Bon 
as untenable. 


Water Hammer ? 


THE engineers who have not heard of water 
hammer must be very few; the number of those 
who understand what it is is still fewer. Stop 
valves and cast iron steam pipes are burst now and 
then with more or less violence. When there is 
no other way of accounting for the disaster, it is 
put down to water hammer. The theory of water 
hammer is quite simple. A quantity of water 
accumulates in a steam pipe. The stop valve is 
opened to start the engine. The rushing steam 
picks up the water and drives it with such violence 
against the partially closed stop valve, or a bend in 





the pipe, or some other obstruction, that the metal 





yields as it would to the blow of a heayy sled, 
hammer. Such an explanation vanite ohictt 
planation seems quite obvious 

—a theory to be accepted without question as final 
Unfortunately this is not all. The explanation 
leaves some questions unanswered—certiai:, pro. 
blems unsolved. For example, why should there * 
be a violent rush of steam when the stop valve is 
scarcely opened? How does the steam pick the 
water up off the bottom of a steam pipe at one moment 
and flow quietly over it at another moment ” Has 
anyone ever attempted to ascertain the force of 7 
blow which can be given by the water in, say & 
6in. steam pipe? Model tests with glass tuhes 
have been carried out by Mr. Stromey« which 
truly show a water hammer action ; but these are 
qualitative experiments, so to speak, not quai titative, 
No numerical expressions can be deduce! from 
them. In practice the means usually seem to be 
inadequate to the end. It would appear that there 
is not water enough or velocity enough to smash 
up pipes and valve chests in the way in which they 
undoubtedly are smashed. 
A recent Board of Trade report presents \is with 
an interesting example of water hammer problems, 
We have some facts which are not easily ex ;)lained, 
and, as a matter of fact, no attempt has been made 
to explain them by Messrs. Longstaffe and Gray, 
the Commissioners who have investigated the cage 
and reported on it. These gentlemen admit that 
the phenomena of water hammer are “ not :!! even 
yet known to engineers,” and it will, we think, hg 
seen before we have done that they have good 
ground for this somewhat apologetic statement, 
The facts are easily stated. A 3in. sluice stop 
valve burst about 12.35 p.m. on the 28th February, 
in the New Foundry Department of the Stanton 
Ironworks Company, Limited, Stanton. Ilkeston, 
James Riley, labourer, and Christopher Shaw, fitter, 
were ‘:illed. Thomas Smith, assistant foreman 
fitter, Edward Martin, Frederick A. Tansley, and 
John Keeling, fitters, and Herbert Whatley, engine 
driver, were seriously injured. The valve was 
made by Messrs. Glenfield and Kennedy, and it will 
save time to state here at once that there was no 
flaw or defect in the valve; that the cast iron was 
of excellent quality, and that two years ago the valve 
had been tested, when new, up to a pressure of about 
400 lb. The boiler pressure under which it worked 
was about 1601lb. Two engines are on the premises 
of the Stanton Ironworks—one the “ regular shop 
engine,” another a duplicate or stand-by engine. 
The regular engine was going to be laid by for 
repairs, and the duplicate engine was started. 
Then the explosion took place. The steam which 
the company requires for its engines is supplied by 
seven Lancashire boilers worked at a pressure of 
160lb. That steam passes first through a range 
of pipes Yin. in diameter, and from that range is 
carried through another range of cast iron pipes fin. 
in diameter. The last mentioned range, in its turn, 
communicates with another range of pipes 4in. in 
diameter, and it was upon this range of 4in. pipes 
that the valve in question was placed. Upon that 
1ange of pipes there is a drain valve for the purpose 
of carrying off from them, and clearing them of, 
such condensation water as is created. The open 
end of the drain pipe which drains these 4in. pipes 
is about 30ft. distant from the valve, and discharges 
into an old disused fly-wheel pit. The stop valve 
is placed with the spindle horizontal. <A species of 
expansion loop is formed on the steam pipe, the 
level of which last is below that of the stop valve. 
The descending elbow of the loop is a couple of feet 
long, and no means of draining it exist. As soon as 
the valve is opened any water in the elbow will 
pass into the engine, but the quantity which can 
collect is very small, and lying quietly on the 
valve, can do no harm. Now the main steam pipe 
is very long, and condensed steam would no doubt 
accumulate in the 4in. section if the drain cock was 
closed. The men in charge are said by the Com- 
missioners to have been highly intelligent, thorouglily 
understanding ali about the engine and the piping, 

and they did what they had often done before 
they opened the drain cock, and one of them 
descended into the wheel pit and satisfied himsell 
that water and steam were coming out before lie 
attempted to open the stop valve. So far as was 
known there was no water in the 4in. pipe at that 
time; but the 4in. pipe was joined by a tapered 
reducing piece to the 6in. pipe, and it appears to 
have been possible for water to have “ponded ” on 
the bottom of the 6in. pipe until it rose high enough 
to flow over into the 4in. section. The maximum 
depth could only have been lin. How far back in 
the 4in. pipe the ponding could have extended we 
have no evidence to show. Be this as it may, the 
Commissioners hold that this water was picked up 
by the steam, flung violently through thirty feet 
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fin. pi ith five sharp bends in it, ulti- | lost at each bend—a fact which the Commissioners | Dumber of tables useful for crane designers. The 
or so of 4in. pipe wi p ye gegen : * 
vee part naturally deals with the mathematical 
mately striking the valve chest with such force that | seem to have overlooked. considerations which eater fate the design. ‘Tide section 


We do not say that this did not happen, 


it burst it. 1s di 

hecause We do not know whether it did or not; but 
we do say that it was a curious and unlikely per- 
formance if it did. It is quite clear that there 
must have been @ very violent rush of steam to 
project the water In this way. Let us see whether 
the conditions were likely to set up this rush or 


not. . 7 : - P 
The Report is far from lucid ; indeed, in certain 
is hard to understand. There were two 


places ! rt 
drain cocks, one on the 6in, and the other on the 
fin. pipe, and both these were, we are told, open for 
about in hour before the explosion: took place ; but 
nothing is said as to the inclination of the steam 
pipe, and there is no means of knowing whether 
“nocke'ing” took place or not. In the elbow before 
referred to right over the stop valve lay, it issupposed, 


about lialf a gallon of water, all the elbow would 
hold. !t appears that from the first—that is to say, 
for at least an hour—the boiler stop valves had 
been open, and the steam pipe was therefore charged 
with steam. In fact, it seems as though the regular 
shop engine which was nearest to the boilers had 
been at work all the morning, and was only stopped 
when the duplicate engine was to be started. The 
valve wheel was moved by the foreman fitter Smith, 
who was badly scalded. He turned the wheel 
about an inch, opening the valve a very little, while 
four men barred the engine round. Smith very 
cautiously opened the sluice valve a little further, and 
thenthe valve chestburst. The engine, be it observed, 
had been drained and warmed up just before, so 
that no rapid condensation of steam could have 
taken place. Nor is it clear that there was any 
water in the valve chest or elbow. Even if the 
stop valve had been opened wide suddenly, as the 
engine could not take the steam, for it had not 
started, it is difficult to understand in what way a 
rush of steam might have been set up. 

It is quite clear from the Report that the Com- 
missioners found themselves in such a position that 
tbey must say that the smash was due to water 
bammer, or else admit that they were unable to 
furnish any explanation, for they write all through, 
with commendable caution, “ we think ;"’ and they 
further protect themselves by stating twice that 
engineers do not understand the phenomena of 
water hammer. As it was admitted that the three- 
quarters of a gallon lying on the stop valve could 
do no particular harm, even if it was there, they 
had to find water elsewhere, and this they did, as 
we have shown, in the 6in. pipe. But the water 
could not have been there if the drain cock was 
open. ‘To get over this difficulty they say that they 
do not believe the direct and positive evidence of 
two witnesses that the cocks were open, maintain- 
ing that the men were mistaken. The Commis- 
sioners, be it remembered, admit all the time that 
these men were highly intelligent, truthful, straight- 
forward, and competent. Our readers must form 
their own opinion as to the value of the assump- 
tion that the drains were really shut. We our- 
selves see no reason for rejecting what was really 
first-class evidence. 

We have no explanation to offer. A most 
searching inquiry resul s, we think, in leaving the 
explosion unexplained. The circumstances were 
sufficiently startling. Here we have an engioe 
started as it had been started many times before. 
It was in the hands of men who were, it is 
almitted, above the ordinary run of fitters and 
engine drivers. Every legitimate precaution appears 
to have been taken. The Commissioners have no 
fault to find with any one. On the contrary, they 
have nothing but praise for all concerned. The 


arrangement of the steam pipes they say was 
practically satisfactory. They cannot suggest an 
improvement. The precautions for draining the 


pipes were all that could bedesired. We reserve for 
the last their explanation of what took place. We 
give their own words: “When the steam was 
almitted to the engine by Smith, we think that the 
water standing in the 6in. pipe was driven and 
foreed against the column of water standing 
immediately above the valve, and that the ‘ water- 
hammer’ thus produced fractured it.” A moment’s 
reflection ought to have been sufficient to show that 
before any rush of steam could have taken place, 
the water on the stop valve must have passed into 
the engine. There is no scrap of evidence that 
there was any water there; and, lastly, it may be 
pointed out, that the projection of a “ lump ” of water 
at a high velocity round five nearly right-angled 
bends appears to be a physical impossibility. Water 
hammer action almost always means a straight- 
forward blow, smashing the first obstacle, which in 
this case was a bend. Velocity would have been 








Gun Accident on the Latouche-Treville. 


SCARCELY more than a month after the explosion 
of a charge in the open breech of a 164 mm. gun 
or the gunnery training ship Couronne, whereby 
twenty-seven lives were lost, a similar accident 
took place on the Latouche-Tréville with a 194 mm. 
gun in the turret aft, wrecking the turret and 
killing thirteen men outright. We briefly referred 
to this explosion in our last issue, but further par- 
ticulars are now available. The men had been 
transferred from the Couronne to the Latouche- 
Tréville to complete their gunnery instruction. 
The conditions under which the accidents occurred 
were very much the same in both cases. On the 
Couronne the charge exploded just before the 
breech screw was closed, and on the Latouche- 
Tréville the explosion appears to have taken place 
while the breech was being opened, although, as all 
the men in the turret were killed, this can be 
nothing more than a supposition. In the French 
marine the charges are fired by percussion, and the 
official explanation of the Couronne disaster is to 
the effect that the detonator ignited under the 
shock of closing the breach, but the general 
impression is that the charge of B explosive was 
fired by the inflammation of the gases from the 
previous charge in contact with the oxygen in the 
air. On the Latouche-Tréville the gun had already 
been fired twenty-five times, and another charge, con- 
sisting of B explosive wrapped in a cover and packed 
behind the shell had been put in when the gunners 
were replaced by others. The new arrivals are said 
to have opened the breech to see if the charge was 
there, when the explosion took place, the shell 
dropping about a hundred yards from the muzzle 
and the breech itself being blown into the sea. 
All sorts of conjectures have been put forward to 
explain the accident. Immediately anything happens 
the first thing that is done outside official circles js 
to incriminate the B explosive, for, rightly or 
wrongly, it has a very bad reputation in the 
marine, and the facility with which it decom- 
poses, when it becomes liable to spontaneous com- 
bustion at high temperatures, gives rise to a 
general impression that if the explosive itself 
is not responsible for the accidents it can very well 
cause them. It therefcre became a matter of the 
highest importance to discover the exact cause of 
the premature firing of the charge. Any con- 
demnation of the B explosive would mean an 
enormous expense tothe French marine in replacing 
it, to say nothing of the modifications of the ordnance 
that would have to be carried out, and such a 
transformation. can only be effected when there is 
absolute proof that the explosive is culpable. For 
this reason the missing breech was recovered after 
considerable trouble from the bottom of the sea, 
and it is officially stated that an examination 
showed the detonator to have been struck, from 
which it is concluded that the accident was due to 
the negligence of a gunner. Nevertheless, the 
investigation has done some good in laying stress 
on the possible causes of accident, one of which is 
undoubtedly the danger of smouldering pieces of 
the charge covering beirg left in the gun, and 
various means are suggested of rendering the cover 
immediately and absolutely combustible. Again, if 
these accidents are really caused by an accidental 
and premature ignition of the detonator there would 
appear a very strong case in favour of firing the 
guns electrically, which the French have objected 
to because they considered it was not reliable, but 
there is no unreliability about the electrical firing 
of guns in the British Navy. 
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Cranes. By Anton Bittcher. Translated from the German 
by A. Tolhausen. London: Archibald Constable and Co., 
Limited, 10, Orange-street, Leicester-square. 

Tue literature on the subject of crane construction, mechani- 

cal equipment and working, has been somewhat neglected 

in this country. We know of no really comprehensive 
treatise on cranes, and what information can be obtained 
is generally to be gleaned from the various pocket-books 
on mechanical engineering generally and the technical 

Press. This book is the most complete which has been 

brought to our notice, and it contains a mass of useful 

information relating to the latest practice of crane 
builders not only in this country but on the Continent. 

There are no less than 500 engravings illustrating general 

arrangements, constructive details, work and stress dia- 

grams, and working drawings carefully and sufficiently 
dimensioned, showing many of the most modern types of 
cranes. 

The book may be said to be divided into six 





parts, excluding the supplement, which contains a 








is brief, and does not contain anything which an ordinary 
designer should not be able to understand and apply. 
The second part is what might be called an analytical 
treatment of the subject, in which a general survey of 
crane types and their mechanical arrangements adapted 
to various driving methods is given. All types of cranes 
are apparently dealt with, and the modern designs have 
a considerable amount of space devoted to them. In 
this section of the book, and in this section alone, we 
think that the author could have enlarged some of the 
illustrations with advantage. In one or two instances it 
is almost impossible to follow some of the details of the 
cranes illustrated. Part III. is entitled “Crane Driving 
Principles,” which is quite indicative of the contents. 
The permissible load speéds and working efficiencies, 


-coupled with requisite gear purchases for hand and 


steam-driven cranes, are tabulated. For hydraulic and 
electrical driving the most important properties of the 
motive power are discussed. The next ae is essentially 
practical, It deals with crane parts, illustrating recog- 
nised designs, and bringing forward those points which 
are considered to be the most important. To the designer 
it is one of the most useful parts of the book, for it leads 
him upon the right line, and shows him how to design 
similar details for corresponding work, besides giving 
many practical hints and the results of other men’s 
experience. Part V. contains an easy yet comprehensive 
method of calculating moments of inertia of riveted 
sections by means of a “universal table.” Also a method 
of determining stresses in framework, which, unlike other 
methods, is not limited only to ascertaining maximum 
value, but allows the transient course of the bar stressing 
to be calculated in relation to the actual load. The 
remainder of the book is given up to the consideration of 
specifications for cranes and numerous tables for calculat- 
ing moments of inertia of riveted sections from 0 cm. to 
200 cm. and rising by 0.2 cm. at a time. 


SHORT NOTICES. 


Modern Power Gas Producer Practice and Application. By 
Horace Allen. London: Technical Publishing Company, 
Limited, 55 and 56, Chancery-lane, W.C. Price 6s. net.— 
This book deals with the gasification of various classes of fuels 
by the pressure and suction systems of producers. The 
author’s aim has been to define the ruling principles of the 
gasification of fuel and describe the developed practical com- 
mercial types of producers. The matter originally appeared 
in serial form in the columns of the Practical Engineer, but 
some necessary alterations have been made where it was 
deemed desirable. The book is well illustrated, in most cases 
by line drawings representing vertical sections through well- 
known producer plants. 

Field Telephones for Army Use. By Lieut. E. J. Stevens, 
R.A. London : Crosby Lockwood and Sons, 7, Stationers’ 
Hall-court, Ludgate-hill, E.C. Price 23. net.— The 
first portion of this book is devoted to elementary prin- 
ciples of magnetism and electricity, ard deals with batteries, 
electrical circuits, magnetism, and induction. The subject 
of field telephones proper'is then dealt with, and there are 
chapters on microphones and receivers, portable telephone 
sets, and field telephone sets. There is also an appendix at 
the end of the bcok which supplies the reader with informa- 
tion relating to self-induction, inductive capacity, &c. The 
book is well-written and the illustrations are also good. It 
has been the aim of the author to include in this handbook 
the information which is frequently called for by army men, 
but at the same time the book is one which appeals to all 
who desire an elementary knowledge of the theory and work- 
ing of telephones. 

Electric Furnaces. By Wilhelm Borchers. Translated by 
Hy. G. Soloman, A.M.I.E.E. London: Longmans, Green 
and Co., 39, Paternoster-row, E.C. Price 7s. 6d. net.—This 
is an English version of the second German edition of ‘‘ Die 
Elektrischen Ofen,’’ by Dr. Borchers. The English edition 
has been brought up to date by the inclusion of descriptions 
of several of the most recent and most successful steel 
furnaces used on the Continent, these descriptions having 
been added in an appendix at the end of the book. The book 
is divided into ten chapters, which deal with the conversion 
of electrical energy into heat; indirect resistance heating ; 
direct resistance heating; direct arc heating; combined 
resistance and direct arc heating; indirect arc heating ; 
furnaces arranged for different modes of heating; the con- 
struction of electric furnaces; the application of electric 
furnaces ; and furnace outputs. The book contains a large 
number of illustrations, and much useful information is given 
pertaining to the interesting subject with which it deals. 
Numerous different kinds of electric furnaces are dealt with, 
and no pains appear to have been spared by the author in 
collecting the most up-to-date information. 





BOOKS RECEIVED. 


Alloys, Non-ferrous. By A. Humboldt Sexton. 
chester Scientific Publishing Company. 7s. 6d. net. 

Coal Mining. Part III. By D. Burns and G. L. Kerr. 
London: Whittaker and Co., 2, White Hart-street, E.C. 
2s. net. 

Railways and Nationalisation. By Edwin A. Pratt. 
London : P. 8. King and Son, Orchard House, Westminster, 
8.W. Price 2s. 6d. net. 

The Course of Average Prices of General Commodities in 
England. By Augustus Sauerbeck. London: P. 8. King 
and Son, Orchard House, Westminster. Is. net. 

Power Railway Signalling. By W. Rayner Wilson. 
London: The Railway Engineer, 3, Ludgate-circus-build- 
ings, E.C. Price 18s. net.—A thoroughly practical book on 
all the best known systems of power railway signalling. 

4in-plate Working. By R. H. Clarke. London: The 
Technical Publishing Company, Limited, 55 and 56, Chan- 
cery-lane, W.C. Price 1s. 6d. net.—A scheme of work for 
students preparing for the manual training teachers’ exami- 
nation of the City and Guilds of London Institute. 
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THE FRANCO-BRITISH EXHIBITION. 
No. XIX.* 
Tue five exhibits of lighthouse apparatus and models 


which are seen in the French and English sections of the | 
Machinery Hall, taken collectively, form a very interest- | 


ing illustration of modern lighthouse practice. The Trinity 
House exhibit contains little besides a series of models of 


lighthouses and lightships; examples of some of the | 


burners used by the Corporation, including the Matthews 
pattern incandescent oil burner, are shown, but there has 














Fig. 8I-QUADRUPLE FLASHING DIOPTRIC APPARATUS 

been no attempt on the part of the Elder Brethren to 
bring together a representative exhibit of modern light- 
house appliances, such as the French lighthouse service 
has been accustomed to place on view at most of the 
important international exhibitions in recent years. The 
models of the three latest types of light vessel built by 
the Elder Brethren are interesting, and would be more 
so if some descriptive notes had been attached to them. 


| in this -section is a new incandescent oil burner, the 

mantle of which is brought to a state of incandescence by 
| means of a wick burner. The burner is designed for port 
| and other lights of secondary importance, which may be 
left unattended at night. The wick produces a non- 
luminous but very hot flame, which plays upon the 


| mantle placed over it. The intensity is four times as 


| much as that of the ordinary capillary burner used in 


port lights. 
Comparing the present exhibits with those at the Paris 


| Exhibition of eight years ago, the most striking feature is 


the universal adoption of incandescent oil lighting for 


| ordinary apparatus, a use which in 1900 was only in its 
| infancy, and had hardly svread beyond the French Light- 
| house Service. 
| Shepherd’s Bush, and was perhaps undreamt of eight 


Another feature which is prominent at 


years ago, is the adaptation of incandescent gas light- 
ing to illuminated buoys and other floating lights. This is 


| a development of the last year or two, which, like the 
| application of the incandescent mantle to oil burners for 
| lighthouses, had its origin in France, and as yet is almost 
| confined to that country. 


The only English firm exhibiting lighthouse work is that 


| of Chance Brothers and Company, Limited, of Birmingham, 
| who are the only manufacturers of optical glass for light- 
| house purposes in the United Kingdom. The French 
| firms exhibiting are MM. Sautter Harlé et Cie.; Barbier, 


and La Société Internationale 


Benard et Turenne; 
The last- 


d’Eclairage par le Gaz d’Huile, all of Paris. 


| named firm confines its work to apparatus intended for 


use with oil gas, chiefly for buoys and other floating 
lights. 

In the exhibit of Chance Brothers and Co., Limited, the 
principal item is a first order quadruple flashing dioptric 
apparatus. The flashes are of .28 seconds duration, and 
occur in quick succession, the total period of the light 
being 10 seconds. The panels are eight in number, 
arranged in two series of four each; the apparatus 
revolves once in 20 seconds. The total weight of the 
revolving parts—lens, table, and float—is about 3} tons. 
The entire revolving weight is floated in a bath of 
mercury, the quantity of mercury required to support the 
apparatus being about 350lb. The clockwork rotating 
machine is driven by a falling weight of 350 lb. 

Access to the interior of the optic is obtained from 
underneath the mercury bath by means of a ladder. 
The burner stand, trimming stage, and approach ladder 
are fixtures, and do not revolve with the lenses. The 
burner is of the “Chance” incandescent oil type, which 
we have already described in our issue of May 3rd, 1907. 
The mantle is 85 mm. diameter, and the service candle- 
power of the burner about 2400. The design of the pedestal 
is particularly interesting on account of the arrange- 
ment of the bath-lowering mechanism. Earlier designs, 
embodying a central screwed shaft around which the 
mercury bath turned for lowering, all possessed the 
disadvantage of a revolving trimming platform and 
fixed burner, or alternating the revolution both of the 
burner and platform. The present design possesses the 
important advantage of fixed stage and burner, combined 
with the simple screwed shaft mechanism for lowering 
the bath for cleaning purposes. Messrs. Chance’s other 
exhibits include a fourth order occulting port light, and a 
set of dioptric ship’s lights. Figs. 81 and 82 are from a 
photograph and a drawing of the first-order flashing light. 

Messrs. Barbier, Benard et Turenne, of Paris, exhibit 
a second-order double-flashing dioptric light, which has 
been constructed for the French Lighthouse Service, and 
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The mercury bath surrounds a central screwed colu 
on which revolves a circular gun-metal nut piece te 
means of which the bath can be lifted off its normel 
seatings, and lowered for examination after the latter pe 
swung out of position. The optic and revolving table 
carrying the burner are aaainad in the central position 
by means of an axial driving shaft, which is enclosed 
by the hollow screwed column. In this example th, 
burner platform and burner revolve with the lenses - the 
air and oil containers forming part of the incandescent 














Fig. 83—DOUBLE FLASHING DIOPTRIC LIGHT 


burner installation, are therefore carried upon the lens 
table outside the lenses. The apparatus is rotated in the 
usual manner by means of a weight clock. 

Until recently the incandescent oil burners used by the 
French Lighthouse Service were provided with external 
vaporising tubes placed over the mantles. The service 
has now adopted a design of burner with internal and 
separate vaporising chamber placed under the mantle, 











Fig. 84—-FOURTH ORDER LANTERN 


Fig. 82—QUADRUPLE FLASHING DIOPTRIC APPARATUS 


somewhat similar in design to that employed in the 
“Chance” burner. A burner of the new type, with 85mm. 
mantle, is used in the Garouppe apparatus. In addition 
to the incandescent installation, “ stand-by” wick bur- 
ners are also provided, and the constant level oil lamps 
for use with Sta are carried on the framing of the optic, 
as shown on the engraving. 

Messrs. Sautter, Harlé et Cie., of Paris, exhibit a fourth 
order triple flashing apparatus, constructed for the French 
Lighthouse Service for the Kerdonis lighthouse. There is 
nothing in the general arrangement of the apparatus to 


One of these models represents the Swin Middle lightship | is to be erected at the lighthouse of la Garouppe, on the 


| Mediterranean coast between Cannes and Nice. The 
| apparatus is shown in Fig. 83. The optic consists of four 
The combined exhibit of the French Lighthouse Service | panels arranged in two groups. It makes one revolution 
and La Société Internationale d’Eclairage pas le Gaz | in 20 seconds, thus exhibiting two short flashes in quick 
d’Huile includes a number of models and drawings of | succession every 10 seconds. The base of the pedestal 
unodern lighthouses and apparatus, as well as an example | consists of a cast iron plate, with four columns carry- 

’ of the new pattern incandescent oil burner adopted by | ing hinged corbels, which support the mercury bath when 
the French service, and one of the arc lamps used at la | in service position, and a series of fixed corbels carrying 
Coubre lighthouse. One of the most interesting exhibits | a ring on which the lens table and optic rests when the 

* No, XVIII. appeared September Z£th, bath is lowered for cleaning. 


—gas illuminated—which was built in 1905, but there is 
nothing to indicate this to the visitor. 
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call for particular notice, except that the air and oil con- 
tainers for the incandescent burner are placed in the 
annular trough of the mercury float and revolve with it. 
The burners are of the new French service pattern with 
internal vaporisers. In addition to lighthouse apparatus, 
Messrs. Sautter, Harlé exhibit a very fine searchlight 
with mirror 2 m. diameter. To this we have 


jector, : : : : 
Pedy briefly drawn attention. The mirror is metallic, 
cut from one block of metal, parabolic in form. The 


surface is gold-plated and highly burnished. 
found that the gold-plated surface is far more efficient as 


a luminous reflector than a silvered surface in a moist 


atmosphere. V ! L : 
neatly approaches daylight effects than is possible by the 
use of the silvered mirror, but the intensity of illumina- 
tion is slightly less. The current employed with the 
searchlight is 200 amperes, 

The Société International d’Eclairage par le Gaz 
@'Huile exhibits a number of lanterns and burners of 
the patterns adopted by the French Lighthouse Service 


for light-vessels and illuminated buoys and beacons. | 


The use of incandescent mantles for unattended light 
vessels, beacons, and buoys is at present practically con 


fined to the French service, but very satisfactory results | 


have been obtained during the last few years. In ou 
issue of February 22nd, 1907, we illustrated and described 


a large experimental buoy fitted with incandescent 


burner. Experiments in this connection were insti 


ee 
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Fig. 85—-FOURTH ORDER LANTERN BURNER 


tuted by the Service des Phares some four years ago, and 
the success attending them has been so great that at the 
present moment over 110 beacons and buoys in the service | 
are provided with incandescent mantles, and all new gas 
buoy and beacon lanterns are being so fitted. In order | 
to obtain the maximum efficiency of the mantle the | 
burning pressure has been increased from 2}in. of water, | 
which is usual with Argand and jet burners, to 58in. | 
in the case of the larger Jamps, and 382in. in the | 
small lamps. The illuminating intensity of the burner | 
has at the same time been increased between six and 
eight times for the same gas consumption. | 
The following table shows the increase in power due to 
increased pressure. The figures are metric: one Carcel | 
= 9°5 candles. 


Intrinsic bright- 





Pressure Consumption Illuminating ness per square | 
(mm. ). (litres). power (Carcels). centimetre of 
mantle (Carcels). 

20 20 as as ess = ae 

30 25 3.2 9 

40 . 29 3.9 ‘J 

0 33 5.2 1.4 

60 6.4 1.7 

70 5 ids, hoe 2.0 

ae 41 8.2 2.2 


The largest apparatus exhibited by the society is one 
having a fourth order—500 mm. diameter—lens similar 
to those now at work on the Snouw and other French 
unattended light vessels. The lantern is fixed, and is 
carried at the top of the military mast with which these 
light vessels are fitted. A gas occulter provides the 
requisite distinetive character in the light. The gas con- 
sumption is 4.75 cubic feet per hour for fixed light, and 
the burner, with incandescent mantle, has a candle-power 
of 380. The mantle has a mean diameter of 30mm. 
The power of the beam after passing through the lens is 
about 1280 candles. The engraving Fig. 84 is from a 
photograph of the lantern. Fig. 85 shows the general 
arrangement of the burner. Another interesting exhibit 
of the society is a powerful range or leading light, consist- 
ing of a fourth order holophote or annular lens of 250 mm. 
focal distance with mirror. The burner is similar to that 
used in the fixed-light apparatus just described, but the 
power of the small angle beam of light thrown from the 
annular lens is stated to be over 16,000 candles. Similar 
apparatus has been recently erected on the new north 
breakwater at Havre to serve as leading lights. 


It has been | 


In clear weather the illuminated field more | 


MORTISING AND 


BORING MACHINE 
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and of the buoys to which they are adapted. 


minating apparatus :— 





Capacity of buoy 12m. cube ... 1lm.cube ... 5 m. cube 
Diameter 2.88 m. 286m. ... 2.38 m. 
Height pS ; 12,20 m. . 11.30 m. . 5.40 m. 
Height of focal plane 6.94 m. 458m. ... 3.36 m. 
above water-line 

DS | ree 5.89 m. ... 1.45 m. 
Focal diameter of lens .. 375 mm. ... 300mm. ... 200 mm. 

| Gasconsumption perhour 3cub. ft. ... 2 cub. ft. ... 1.5 cub. ft. 

| Pressure of gas, kilos. per 

} OOM GM 2.) i... -08 ... — 208 oon -08 

| Diamr. of mantle or fame 22 mm. 18 mm. 12 mm. 

| Candle-power of burner .. 390 ; ss — 
Ditto of beam from lens 865 sss, 22 a 285 
Duration of light - .. 33 days 45 days 30 days 


The 375 mm. diameter lantern is also fitted to buoys 
having a capacity of 18 cubic metres, with corresponding 
increase in the duration of the light. 








A NEW MORTISING AND BORING MACHINE. 





A NEW type of automatic hollow-chisel car mortising and 
boring machine has been put upon the market by the firm of 
John Pickles and Son, of Hebden Bridge. It is shown in the 
accompanying illustration. This particular machine has 
been designed for taking in timber up to 16in. square, and it 
will make mortises up to 10in. deep, or it will bore round holes 
12in. deep. The timber is carried on a table fitted with 
rollers, and having longitudinal and cross movements. Stops 
are provided to regulate the length of the mortise. The 
mortising spindle is mounted in bearings on a compound slide, 
and it may be adjusted vertically to bring the chisel to the 
desired height by a large hand wheel. The reciprocating 
motion of the spindle is automatic, and it is operated 
by means of a rack. Since adjustable stops are provided for 
regulating the depth of the mortise, once the machine is 
started it will go on cutting any number of mortises 
automatically. The square chisel is hollow, and an auger 
revolves inside it. The machine is claimed to be capable of 
working on hard or soft woods and to leave each mortise free 
fromchips. Inaddition, the machine will also make tenons, and 
it is suitable, for gaining. The boring spindle may be used 
independently, and it may be adjusted for any depth of bore 
within the range of the machine. A single mortise can be 
made with the machine up to 2in. wide. A countershaft is 
supplied to drive the mortising and boring spindles. As may 
be gathered from our illustration, the frame of the machine 
is in one casting. 





ESTIMATING AND RATE-FIXING FOR FITTING 
AND MACHINE SHOPS. 
By A. E. Racor. 
No. II.* 
DRILLING MACHINES. 

In estimating the cost of manufacture on these machines 
the number of revolutions possible on the large machines 
should be ascertained and tabulated, with any other special 
information which might be necessary, such as size of table, 
length of radial arm, &c. The smaller machines, however, 


The following are particulars of some of the standard may be considered as running such a number of revolutions 





patterns of lens lanterns which form part of the exhibit 








* No, IL. appeared September 25th. 














Numerous per minute as will give a cutting speed of 
models of buoys are shown in addition to the actual illu- 


14ft. per minute for cast steel. 
30ft. per minute for cast iron. 
30ft. per minute for mild steel. 
30ft. per minute for wrought iron. 
40ft. per minute for gun-metal. 
45ft. per minute for brass. 
Then number of revolutions of drill per minute 
_ Cutting speed per minute in inches 
Diameter of drill x 3.14 
Cutting time in minutes. 
| + 5 minutes per tool. 
- + 1 minute per centre. 
| + 4 minute per shift. 
+ setting time. 
Depth of hole x 170 feeds per inch of depth x 


Actual time in minutes = 


Cutting _ number of drills necessary to get correct diameter 
time Average number of revolutions per 
minute 


When rose bitting about 300 feeds per inch should be sub- 
stituted for 170 feeds per inch, and in knifing about 100 feeds 
per inch for small holes and about 200 feeds per inch for holes 
above 2in. diameter ; countersinking 200 feeds per inch. In 
estimating the cost of trepanning large holes proceed as for a 
plate in a lathe. 

A rough-and-ready rule for hand machine drilling where the 
dimensions are in inches and the times in minutes is as 
follows :— 

Diameter of hole x depth = cutting time. 

Cutting time x 1.5 = cutting time for steel. 
These times allow for shifting the machine, but extras will be 
necessary for very awkward positions or hard material and for 
very accurate work, these times being suitable for rivet holes. 


BAND SAWS. 


This machine cuts continuously, and as the setting rarely 
takes any length of time, may be ignored unless exceptionally 
difficult. Assuming a constant cutting speed of 30ft. per 
minute, the actual times taken in sawing may be calculated 
from the following :— 

Steel over 2.5in. thick.—Time necessary in minutes 
= (length of job in inches x .8 x thickness in 
inches) + setting time. 

Steel between 2%in. and 1din. thick.—Actual time in 
minutes = (length of job in inches x 1.1 x thick- 
ness in inches) + setting time. 

Steel less than lin. thick.—Actual time in minutes 
= (length of job in inches x 1.25 x thickness in 
inches) + setting time. 

Brass plates.—Actual time in minutes = (length of job in 
inches x .3 X thickness in inches) + setting time. 

Sawing Steel Bars. 


Diameter .. .75in. | lin. | L.5in. | 1.75in | 2in. | 2fin. | 2gin. | 2sin. 
Actual time in 
minutes per cut 2 3 4 6 7 8 8 25 


NORTON GRINDERS. 

These machines are economical only when there is but a 
small quantity of material to remove. This they do most 
accurately and expeditiously ; not only is the work good, but 
it is also pleasing to the eye, the machine imparting a very 
good finish. 

Every grinder has a table as under supplied with it ; con- 
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sequently estimating work on these machines presents no 

real difficulties. 

mee... bt BEGE oe otee 1 
} | 

Travel per minute} 114in, |10Cin.| 86in. | 72in, | 58in. 44in.| 30in. | J6in. 


| | } | ‘ 
Diameter of work |up to lin. | lin. | 2$in.| 44in. | 64in.| 84in.| 10$in.) 124in, to 
| dia. | | | 144in. 





The table explains itself. 


[Length of work in inches + 2 (breadth of 
stone)] x 20 cuts 


Actual time ) 
in Pam ea BS 
minutes )} Travel of table per minute 
Should the speeds not be worked to, then the actual travel 
must be ascertained ; 20 cuts are necessary if the diameter 
has to be reduced from about .03in. to .04in. If the diameter 
is larger than this more cuts must be allowed. A cut will 
usually take off about .002in., that is to say, a reduction of 
diameter of work by .004in, 


GEAR-CUTTING MACHINES. 


There are several kinds of gear-cutting machines, and 
though mostly of complicated design, are easily understood. 
The gear cutter, which mills the teeth of racks, spur wheels, 
and pinions, must have the travel of the cutter per minute 
measured ; this speed may vary. 

The s«fest plan, therefore, is to measure the travel of the 
table for the different speeds, and to tabulate the same. 

Formula for tooth-milling machines :— 

( Cutting time. 

+ Time for setting. : 

( + Half-hour forsetting and changing cutter. 

Travel of cutter x number of cuts x number 

a fx of teeth to cut 
minutes. } Travel of table per minute 


The travel of the cutter should be the length of the tooth 
heing milled + diameter of cutter. Many machines have 
only one cutting speed. In large pitched wheels two, and 
sometimes three, cuts are necessary, the first one being to rip 
the teeth in the blanks and the second one being a finisher. 


If the teeth are large and it is desired to have them very 
accurate they will have to be adjusted in the fitting depart- 
ment, where extra time will be required. Should the teeth 
have been cast or slotted beforehand, only the finishing time 
is necessary. 

To estimate the time of cutting teeth in bevelled 
wheels on shaping machines, a factor must be calcu- 
lated for each bevel gear cutting machine in the same 
way as in the case of planing machines, Having 
found the factor, it will be an easy matter to obtain the 
number of strokes per minute. Should the stroke not bea 
variable one, the number may be counted without finding 
the factor. To estimate the actual time required, the cutting 
times, ripping and finishing, must be calculated, to which 
should be added the-following extras :—Half an hour for 
setting work, half an hour for setting and grinding tools, 
half an hour for the former, and three-quarters of an hour for 
gauging the teeth. These extras will be found sufficient in 
average work. 


Actual time = 


Cutting time ) 





Depth of tooth (deepest part) x 1 rip 
x 50 feeds x number of teeth 


Ripping time) 
in pa ee eee ae eee 
Strokes of tool per minute 

Distance round finished tooth x 4 cuts 

x 25 feeds x number of teeth 
Strokes per minute 


minutes /} 





Finishing time) 
in = 


minutes ) 

The above cuts and feeds are for mild steel. 
greater feed might be used with brass. 

When a worm wheel is being cut, though the cutting 
action is that of a milling machine, we employ a rather 
different formula. The worm wheel may be cut by means of 
a hob or by means of a tool, which finishes the shape after 
the teeth have been ripped out by other tools to within 
sth of an inch all round. 

Estimate for worm wheel cutting.—Actual time in minutes 
= cutting time in minutes + setting time in minutes +3 
minutes per tooth for gauging. The cutting time in the first 
case consists of dashing out and hobbing. 

Number of teeth x depth of 
tooth x feeds per inch depth 
Revolutions of the cutter per 

minute 
Hobbing (in) _ Number of teeth x depth of tooth x feeds perin. 
minutes) } Revolutions of hob per minute 

Revolutions of worm) _ Revolutions of hob per minute 

wheel per minute / Number of teeth in worm wheel 
The revolutions per minute of the hob depending on the 
material, but the cutting speed should be a little less than 
that used for ordinary machining. Should no hob be available 
and the teeth be finished with a tool shaped to suit the space, 
then to the dashing out time must be added the following 
finishing time :— 


A slightly 


Dashing out (in minutes) = 








Number of teeth x thickness of metal left 
in tooth in inches x 150 feeds per inch 
Revolutions of cutter per minute 


Finishing ) 
time - = 
in minutes } 

Fitting shop estimates.—Estimates in the fitting shop are 
more difficult to make than in the machine shop, especially 
in the erection of work. Most work in a fitting shop may be 
summarised into chipping, filing, scraping, radiusing, &c. 
The time required will depend upon the hardness of the 
metal, the difficulty of getting at the part to be worked, also 
the quantity of material to be removed. The best method 
to form a basis to work from is by taking particular notice of 
the jobs as they are manufactured and the time they take to 
complete. For example, packing plates being bedded to 
position ; the time taken, awkwardness of position, area of 
plate, should all be noted; then a factor per square inch of 
plate may be calculated. The same should be done with all 
the various kinds of work, such as adjusting levers on shafts, 
tapping holes, chipping keyways, filmg hexagon friction 
discs, &c. 

The following times which are given are intended to afford 
some idea of what is done in fitting shops; but these times 
may not be suitable for all shops, and I should advise any- 
one to verify the following times by actual observation. 

Chipping.—Packing plates. Bedding two rough surfaces 
together about 48th hour per square inch, 





Formula for ditto :— 

Area of face to be cut in square inches x number 
ir of cuts over face 

Breadth of chisel x number of blows per minute 

x travel of chisel per blow 

To this cutting time must be allowed up to 50 per cent. 
fur trying up for position, &c. Once the plate is in position, 
should the fitter require to chip reference marks for the 
machinist, about 40 minutes to 60 minutes each must be 
allowed. If using a flat-bottomed drill for this purpose, 20 
minutes to 30 minutes will be found sufficient; the higher 
figures being for very awkward positions. If the packing 
plates must be bedded in position to a two-thousandths 
feeler, then :— 
Packing plates, 6in. x 6in. = 36 sq.in. ... 6 min. per sq. in. 
from 36 sq.in. to80sq.in. 6 ,, ss 
from 80 sq.in.to 144sq.in. 5 ,, a 

ae ra above 144sq.in. ... ... 4 5; si 

Securing plate by means of rivets or screws is not included. 
Chipping oil grooves with pneumatic chipper, say, fin. wide 
x .lin. deep, will require 3 minutes per inch. In chipping 
small oil grooves by hand, the size of groove being .2in. 
x .05in. deep, the time necessary per inch of grooving will be 
4 minutes. These times include filing up after chipping, but 
only apply if there is any quantity of grooving—say, over 
12in. Oil grooves in white metal for marine engine bearings, 
gin. X }in., will require 1§ minutes per inch ; in gun-metal, 
gin. x .lin. deep, 5 minutes per inch will be necessary ; if 
only gin. wide x .lin. deep, 2 minutes per inch will be 
sufficient ; these times being for work done by means of a 
pneumatic chipper. 

Chipping about jin. off the heads of countersunk rivets 
about lin. diameter, allow 4 minutes per rivet. 

Radiusing.— Chipping and filing up to gauge (approxi- 
mately) :— 


Time | 
in 
minutes ) 





” ” 


” ” 


sin. radius, allow 7 minutes per foot. 

din. radius, allow 24 minutes per inch. 

in. radius, allow 5 minutes per inch. 

fin. radius, allow 74 minutes per inch. 

lin. radius, allow 10 minutes per inch. 
These times will ensure good work, though not work suitable 
for gauging purposes. They may be given if there is more 
than 4in. of radius to do, otherwise rather longer will be 
necessary. 

Filing.—It is rather hard to get at a real value for doing 
this work. Being so often done in connection with either 
chipping or scraping, it is really best, when estimating, to 
find a value for the completed work in hand. That is to say, 
in the case of fitting a key-way in a pulley to a shaft, the 
chipping, filing and scraping should all go together. If the 
estimator wishes to separate the “‘ filing time’’ of a job, 
1 minute per thousandth per square inch when there is an 
area of more than 30 square inches to be filed. This time 
will be found sufficient to give a very good job. In filing 
packing plates after they have been chipped, about one- 
quarter of this time will be ample. The plate not being very 
particular, a heavy rough file may be brought to bear 
upon it. 

Scraping.—Scraping is always resorted to to give a good 
finish. It is always used to ensure water-tight joints, and a 
well scraped surface can easily withstand any pressure up to 
the strength of the material. 

The number of minutes per square inch vary for this class 
of work; when the area is large the time per square inch is 
small, 

Area of face. Time per square inch, 
40 to 100 square inches «++ see 2 minutes 
100 to 150 ss ahi «vase Naod Ngee 
150 to 350 ~ ssie? aaa’, ‘anes vere MO ee 
350 to 700 i Foul t'dda «33a hele ean 
700 to 1000 rs prado cach oiene lice Smee 
1000 to 2000 ’” die idea. Piesat care " 
These times are for a job, either cast iron or steel, which has 
come from the machine, where it has been made as true as 
possible. The times are inclusive of gauging and lifting, &c. 
Should the face to be scraped be a side face to be faced up 
square with the table, allow the following times :— 


Area of face. Time per square inch. 
20 to 40 square inches . «+ 3 minutes 
60 to 100 sau: Races exe) (open B 
150 to 300 sis pe... sop mecca ‘3 
400 to 600 hea wie tee Hae a 
800 to 1200 Sak sedan ateericoras eee Ye 
These times are for faces perpendicular to another face 
forming a base, when they are on the outside of the work. 
Should they be on the inside of the work or radial, then 25 
per cent. must be added to cover extra work. If radial and 
on the inside of work, then 40 per cent. increase will be 
necessary. In very large surfaces, say, 7ft. by 3ft., about 
half a minute per square inch will be found sufficient time to 
scrape up after filing, the same including gauging and lifting 
about. 
TAPPING. 


When tapping holes in the machine shop the saving in 
time and money is considerable, but often the work cannot 
be done by the driller, and is, consequently, done by hand. 

Tapping holes to gauge with three taps.— 


Time + Extras for 


Depth, required. preparations, é&c. 
in. min. 


1 


Diame-‘er. 


1 
14 
4 


ee | eh ies ae 
These times are sufficient to ensure work being a good fit to 
screw gauge, Should the hole be deeper than lin., add per 
every extra inch of depth the time in the third column. 

If the fitter has to plug the holes in addition to tapping 
them, he can plug them up in less than the above times, 
because, though he has extra work in the shape of plugging 
and filing up job, he is not required to be sure to make a 
gauge fit of his threads. If, after tapping, the fitter has to 
stud the-holes, allow the following extras per stud :— 





Diameter .. jin. to Jin. gin. to jin. Zin. tolin.| lgin. | ljin. | 1Zin. | Ltin. 


Time .. 4 min, Smin. 6min. | 8min, lOmin. /12 min. )14 min. 








In securing packing plates, &c., 20 minutes will be 





—= 


found sufficient to tap and secure screws up to gin. diamete 
and screws of fin, diameter and over will require half an — 
each, these times including the cutting off of the heads it 
necessary. : 

Adjusting squares on shafts, &c.—Time required :—Jf on 
shaft, about 6 minutes per square inch; if inside whee] or 
lever, about 7 minutes per square inch. 

Adjusting hexagons on shafts, tc.—Time required —~If or 
shaft, about 10 minutes per square inch ; if inside lever &e : 
about 11 minutes per square inch. mnie 

Fitting keyways and keys (double).—Mark off, {it and 
make key and fit to place. ; 

Actual time for cutting keyway and making key — length 
of key in inches x breadth of key in ;gin. x depth in Ain 

This will give an approximate time in minutes, and 
includes chipping and filing keyway. 

If the keyways have been machined, the time required 
for :——- 

Double keyway, outside finish... 7 min. per sq. in, 
Double keyway, inside finish ... 10 ,, a 

4 solid keys finish ... ... ... 10 = , a 

4 keyways finish elas: ae 

6 solid keys finish ... ... ... 15, a 

6 keyways finish ee ee es 2: 


These times are good for ordinary work, but will be just 
about sufficient for high-class work. Should the ke ways be 
very large or the solid keys longer than customary, the times 
per square inch may be reduced a little. Marking off key- 
ways on finished turned shafts or pulleys :—15 minutes for 
1 keyway, 20 minutes for 2 keyways, 35 minutes for 3 key. 
ways. 

Marking off is, perhaps, the most difficult operition to 
estimate, it depending, first, on the rapidity with which the 
operative can read a drawing; secondly, on his ability to 
transfer the sizes accurately on to the work. The only 
method that can be adopted is to estimate what o1 would 
like to do the work for and put that quantity in for inarking 
off in the estimate. A good many things, however, may be 
standardised, such as levers, brackets, bolt holes, rivet holes, 
teeth on wheels and racks, centre lines on work for turning, 
All these operations may be standardised, and fixed prices 
allowed, 

Marking off spaces for milling teeth in racks or wheels will 
require about 8 minutes each. 

Connecting-rods which may be handled by hand require 
about 4 hour per rod end; this time being sufficient for 
marking off complete for drilling, slotting, and milling. 

Marking off squares, hexagons or octagens in wheels for 
shafts, or on the end of shafts, require 10, 15, and 20 minutes 
respectively per figure. 

If the marker-off has a large number of holes to mark off, 
3 minutes each will be found long enough ; should the holes 
be marked off independently of the rest, then 5 minutes per 
hole must be allowed. These times are ample to secure very 
accurate work. A good method in small fittings is to allow 
3} hour to 4 hour for each setting of work, This rule would 
only apply to work of at least two settings. 

Gauge work.—I will deal with plate gauge work only as 
boring, turning and heavy fitting has already been explained 
above. In making a plate gauge the first thing to be done is 
to lay down the lines on the plate provided for the purpose ; 
the steel for the gauge being obtained, it is necessary to mark 
off the shape on it also; the plate gauge is then cut and 
typed, after which it is dressed and then finished. A time 
must be estimated for each operation. Should there be, as 
is usual, both male and female gauges, the t*mes will be 
practically alike except for that of laying down lines. If 
lines are laid down for one they will do for the other gauge 
also. In gaugesof, say, anything up to about Gin. bore or 1sin. 
finished edge, about 20 minutes to 40 minutes will be sufii- 
cient to mark them off. About 4 minute per letter will be 
long enough for typing the gauge, about 5 to 7 minutes per 
inch for cutting out and rough-dressing the gauge if thin— 
about fin. Should the gauge be fin. thick about } hour per 
inch must be allowed for cutting out and rough-dressing. 
The above times form but a small portion of the estimate, 
and it may be said that the finishing price is the real cost of 
the job. The number of square inches of finished edges 
must be calculated. Then from 6 to 10 hours per square inch 
should be allowed for finishing the exact time depending 
on the intricacy of the gauge, the average gauge requiring 
7 hours per square inch of finished area. These times do 
not apply to other than plate gauges. 

When estimating for tendering purposes it is best to go 
through the work step by step, and then to allow oneself a 
margin for possible emergencies. 








THE LOETSCHBERG TUNNEL. 


THE linking up of the French and Italian railway systems 
by the Simplon has given rise to a good deal of controversy, 
the various projects being so numerous that it seems 
difficult to conciliate conflicting interests. The Canton de 
Vaud is in favour of the Frasne-Vallorbe line, Geneva is 
agitating for the Faucille tunnel, and the French have been 
seriously investigating the possibility of driving a tunnel 
through Mont Blanc. While the maiter is at a standstill, so 
far as these schemes are concerned, the Canton of Berne has 
boldly gone ahead with the Litschberg tunnel in the Bernese 
Alps, which is to open up direct communication between the 
Bernese system, connected with Pontarlier and Belfort, and 
the Simplon. Although it does not offer such a direct route 
for French traffic with Italy as the other projects, it would, 
at least, have the merit of temporarily diverting this tratiic, 
and, perhaps, hinder the carrying out of other costly 
undertakings; while, at the same time, the Létschberg 
tunnel was expected to bring the German traffic over the 
Bernese lines. The Litschberg Company was therefore 
formed, and a contract was passed with a French compauy 
for the construction of the tunnel at a cost of 80,000,000f. 
The work was pushed forward so actively that the contractors 
were considerably in advance of the contract time, when a 
catastrophe took place at the southern end and temporarily 
stopped operations. Shortly afterwards the northern end of 
the tunnel fell in and was flooded by the waters of the river 
Kander, nearly all the men being overwhelmed by the huge 
volume of water, sand and mud, which filled up the gallery. 
The contractors then discovered that an expert geologist had 
prepared a report in which he had indicated the existence of 
vast quantities of sand and water, and upon the plea that the 
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ELECTRIC MILL EQUIPMENT. 


In our last issue we published an article on an ele 


ctrically-driven rolling mill equipment at Middlesbrough, 


and inadvertently a reference was made to certain tables containing the results achieved by various electrically- 


driven roiling mills on the Continent and in this country. 


Last week these tables were not complete in certain 


details, which, however, have now been supplied, and the tables are given herewith. They speak for themselves. 


Details of Electrically-driven Rolling Mills. 









































Material. Rolls, 
a b G d ¢ a b | Cc 
‘ & | © 
bea igs | eis | BOI 
* “3 = S oa |S & |S 
Firm. Mill. a 3 > $4 pee 3188 aH Bs: 
Finished 2 an HS | $|) S54 | os ss 33 
ateriz 5 °° = a@| = | _— | 
material. = Se 52 lego | ge Be | Sg 
36 lEeie| |a | 2° 1s 
Qo as 4 Beceem amy ay 
om a | 
Tons. mm Tons. | mm. | s 
1, Austrian Coal and Iron Company, 6s Profilstrasse,” Rails, 35 kilos. 2 (|380 x 380} 43 23 15 750 | + 110 | Direct 

Teschen, Ironworks at Trzy- 4 housings Girders, 45 cm. | max. times to | 

nietz, Hildegardehiitte Billets, + 140 
50 x 50mm. 
», Austrian and Hungarian Imperial |‘ Profilstrasse,” Rails, 35 kilos. 1-6 265 x 230 20 | 21 20 750 = + 110 | Direct 

State Railway Company for { housings Girders, 50cm. | max. times to 
work in Resieza + 150 

Cogging, Billets 3-5 600 180) 4-75 | 19 | 30,35) 950| + 55) Gear 
1 housing 50 x 50mm. | max. times 2:1 
, Austrian and Hungarian luperial Plate mill, Plates, 3-5 100 «x 800) 19 29 30 860 | + 55) Gear 
State Railway Company for 1 housing 25800 mm. broad, max. times to 2:1 
work in Resicza 6mm. thick + 150 
** Universalstrasse ” Bars, 3-5 100 >» 980) 15 | 27 750 | + 110 | Direct 
1 housing 1000 mm. broad, max. times 
6mm. thick 
|, Rombacher, Huttenwerke, Kom- Billet mill, Billets, 2-1 (215 x 185, 16 13 | 60,70; 800 + 120 Direct 
bach * 2 housings 50 x 50 mm. times to 
Sleepers + 160 
5. Hiistener Gewerkschaft A.G, Piate mill, Tin bars, 1-25 17, 20 750 | + 120 | Direct 
Husten 2 housings 400 x 4mm. to 
+ 160 
6, Aciéries et Forges de Firminy, Cogging mill, Billets, -5 |300 x 300) 36 | 21 1 700 + 40) Gear 
Firminy 5 housings 50 x 50mm. times to 2- 
Armour-plate mill, Armour-plate. 1100, + 54 
1 housing 1500 x 2500 x 200 
7. Dorman, Long ard Co, Ltd.,| “ Profilstrasse,” Ang’ es, -35 150 150 Varies 10 400 + 110 | Direct 

Cleveland, Wire Works, Mid- 2 housings 75 x 7o mm. and 24 to 

dlesborough Girders, 150 mm. 75 x 75 | times + 160 
Ivetails of Electrically-driven Rolling Mills (continued). 
M1ll motor, llgner converter. Central station. 

! b d t a b c d ¢ t a b € d 
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wSi%s |PFl gee | pee); SO & Se <* az OF Sees 
os of 28 S'S6 sS>,| Ex [2 os 2 35 253 Engine. Current. |34 8\/8 25 
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= 7 Se!) oS -—- 9 nw ‘ wa) hes — Se fe} 

3 2 8.55 Ze a 2 = Z Cs! 5 
ZF = “ - Ss = a ail “ > 
5 -_ « H.P. m m 
1 BS) 78 110 + 140 9,000 2 500. ALC, 375 2 . 2500 | Steam tur- A.C. 120 10 
motor 26 tons bine 3000 v. | 
each 50 cycles | 
2; 2! 550; 78| + 110; + 150}; 9,000 2 550 | A.C. 17 2 * 2000 | Gas engine A.C. 565 120 
motor 26 tons 5200 v. | 
each 2)-8 cycles | 
3 2 6550 > 78 + 110. + 150, 9,000 2 550 | A.C. 417 2 2000 | Gas engine A.C. 565 | 175 
motor 26 tons 5200 v. | 
each 20-8 eycles| | 
1 
1 2 «(550 | 90 | + 120!) + 160 | 12,500 2 550 | A.C. 300 i 2800 | Steam tur- A.C. 300 | 15 
motor 25 tons | bine 5500 v. 
each |2gasengines| 50 cycles | 
5 1); 800 | 45/| + 120) + 160| 6,250 2 100, D.G 105 2 1500 |Gasengine D.C. | 300] 15 
motor 26 tons | 500 v. 
each | 
: : :. 
6 1 500) 40) + 110; + 140 3,750 1 500 -—s*DC. 400 2 800 Steam D.C, 250 | 12 
motor 20 tons engine 220 v. | 
each | 
" 
‘| 1, 400} 32) + 110, + 160) 3,000 1 100 A.C, 400 2 950 Supply AC. | — | 12 
motor 20 tons company 2750 v. | 
each 40 cycles 





company had not communicated this report, the contractors 
claim that the damages, amounting to 3,000,000f. or 
4,000,000f., should fall upon the shoulders of the company. 
Seeing the apparent hopelessness of trying to drive a tunnel 
through water-logged sand, the contractors would like to 
abandon the 1200 metres already made and partly destroyed, 
and try in another direction, which would considerably 
Increase the length of the tunnel. The Government of 
Bernv, however, are not disposed to grant this permission, and 
i8ist upon the tunnel being cleared out in order to recover 
the b dies of the workmen. Meanwhile, the Contractors are 
Investigating the freezing and other processes of tunnel 
driving in water-logged soil, but whichever is adopted nothing 
will be done until the thickness of the sand strata has been 
ascertained by borings in the Gasteren Valley, so that work is 
likely to be delayed for a considerable time. The driving of 
tunnels through mountains is not always remunerative for 
those who undertake it. 








TANK LOCOMOTIVE, NORTH-EASTERN 
RAILWAY. 


IN our issue of April 3rd last we gave an illustration and 
description of the first of a new series of six wheel coupled 
+ bogie tank engines, which have this year been constructed at 
the Gateshead works of the North-Eastern Railway specially 
for dealing with the traffic of the Scarborough- Whitby section 
of that line. In our issue of June 12th we gave a further 
illustration of a later engine of this class in which there was 
a slight modification, namely, that the extended smoke-box, 
which was a feature of the first locomotive, had been reduced 
to ordinary dimensions, with, we gather, such satisfactory 
results that the remaining engines of this class have been 
built to the later pattern. By the.courtesy of Mr. Wilson 
Worsdell, the chief mechanical engincer of the line, we are 
enabled to give on page 352 a sectional drawing of this engine, 
We gave a full description in our issue of April 3rd, but we 
may repeat here that the cylinders are 19in. in diameter by 
26in. stroke, the driving wheels 5ft. 1fin. in diameter, and 

' the boiler pressure 170 1b. per square inch. The grate area is 








23 square feet, and the total heating surface 1310 square feet, 
not 1312 square feet, as given in error in the issue above 
mentioned. The 1310 square feet are made up of 1169 square 
feet in the tubes and 141 square feet in the fire-box. The 
water capacity is 1500 gallons, and 2} tons of coal can be 
carried. The weight in working order is 69 tons, 17 tons of 
this being on the bogie and 52 tons on the coupled wheels. 








THE PARIS TELEPHONE SERVICE. 


THE disturbance caused to business by the interruption of 
two-thirds of the telephone service in Paris through the 
burning down of the exchange strikingly emphasises the way 
in which the telephone has become indispensable for financial 
and commercial relations, not only in Paris, but also with the 
provinces and abroad. Although the subscriber has to pay 
£16 a year for the telephone, it is generally admitted that 
the service is worse managed in Paris than in any other big 
city, the reason given by the Minister of Posts and Telegraphs 
being that the funds available for improving the service are 
not sufficient to keep pace with the increasing number of sub- 
scribers; in other words, instead of the money paid by the 
subscribers being utilised for improving the system, as would 
be the case with any private enterprise, it is drawn upon for 
the benefit of other Government services. So strong has 
been public opinion, that some months ago large sums were 
voted for the telephone service, and the Minister, M. Simyan, 
fitted up the Gutenberg exchange—with the multiple battery 
system—and promises were held out that this system of 
securing rapid communication would soon be extended to the 
whole of Paris. Unfortunately, the Gutenberg exchange 
was a flimsy structure crowded with cables and batteries of 
accumulators, and when, as it is supposed, the insulated 
cables caught fire through a short circuit, the whole place 
burnt down with astonishing rapidity. Pending the recon- 
struction of the exchange, temporary buildings are being run 
up, but it will be some time before all the communications 
are renewed, and meanwhile the financial and commercial 
classes are put to considerable loss and inconvenience through 
being deprived of the telephone service. 











LETTERS TO THE EDITOR. 
We do hold oursel ible the opinu 
(We not our. pres responsib ‘7 opinions of our 





NEWCOMEN AND WATT, THE WORLD'S PEACEMAKERS, 


Sir,—In these days when kings and presidents of the nations 
meet in friendly intercourse, and their people mingle in pleasant 
accord, we should not forget the men to whose ingenuity we owe 
the machinery by which this happy condition has been reached. 

t is undoubtedly to the facilities for travel which are afforded by 
the ingenuity of Newcomen, the Devonshire blacksmith, who 
made the first steam engine, and adapted it to practical purposes, 
and to James Watt, the mathematical instrument maker, of 
Glasgow, who made important improvements upon it, that the 
growing harmony amongst the nations is to be mainly attributed. 

It strikes one as very remarkable that while the various 
European and American peoples are engaged in numerous 
industries and pleasures dependent upon the steam engine, while 
monuments are erected to many who have done far less for the 
human race, men have so utterly overlooked those two benefactors, 
who by their marvellous ingenuity conferred such a boon upon 
mankind ; who have enabled neighbouring peoples to cease from 
scowling at one another and to associate in friendly embrace. 

In our own days the pleasant exchange of friendly visits between 
the sovereigns and presidents of the different nations—encouraged 
and simplified as they are by the facilities for travel due to the 
steam engine—are impressive evidence, if any were wanting, of 
the marvellous change in the feelings of the peoples wrought by 
that intercourse between them which has been brought about by 
the steam engine. 

In view of these facts one cannot help feeling that the time has 
come for some national recognition 2f the vast boon conferred 
upon humanity by the two men who invented and perfected the 
steam engine, who made it not only an invaluable insttument in 
the manufacture of innumerab'e products of our country, but 
a means of friendly intercourse between the nations. . It really 
seems as though that blessed time foretold in the second chapter 
of Isaiah had at last arrived, when “‘ they shall beat their swords 
into pruning hooks ; nations shall not lift up sword against nation, 
neither shall they learn war any more.” 

I trust that those of your readers who feel as I do, that some 
public recognition of a permanent character should now be made 
of the work of these two men, who conferred such an enormous 
boon upon the human race, will express to me their willingness to 
co-operate in the realisation of my suggestion. A dignified monu- 
ment in a conspicuous position in the metropolis is, though tardy, 
the least that should now be done. 

Octavius D, DEAcoN, 

London, August 2nd. 


PROPELLERS, 


Str,—In your issue of September 25th ‘“ Motorite ” asks for in- 
formation on the effect of inclination of the blades on the per- 
formance of a propeller. 

Mr. D. W. Taylor, in a paper entitled ‘‘ Model Basin Glean- 
ings,” read before the Society of Naval Architects and Marine 
Engineers at New York in 1906, gives the results of experimefits 
on this particular point. The experiments seemed to indicate that 
the effect is very small; the — with blades having a mode- 
rate rake aft has no appreciable advantage over one with normal 
blades, and the propeller with blades having forward rake is 
slightly inferior to the others. 

Mr. Froude, in his latest paper, ‘‘Resultsof Further Mode 
Screw Experiments ”--see THE ENGINEER, April 24th, 1908— 
mentions that experiments were made with model screws having 
skew-back, in addition to those with the regular series having no 
skew-back, and the skew-back was found to make no material dif- 
ference in the results. It should be noted that these experiments 
were made on model screws working in the open, and it is possible 
that the results require modification when applied to the case of a 
propeller working behind a ship. JoHN NEILL. 

Greonock, September 28th. 





THE UTILISATION OF SAWDUST. 

Srr,—Some clients of ours are desirous of making profitable use 
of the sawdust produced during the cutting up of the timber from 
the forests in their country. At present the sawdust is Lurned 
under the boilers which supply steam to the mill plant, but this is 
considered to be an unsatisfactory and unprofitable process. Can 
any of your readers give us particulars of methods of utilising the 
sawdust so as to produce a profitable commercial article! If so, 
we should be much obliged if they would supply us with infcrn a 
tion regarding the processes proposed, the resultant products, &c 

September 30th. XxX. ¥. & 
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Fig. 1 


90 BRAKE HORSE-POWER GAS ENGINE. 


THE latest type of gas engine made by the Dudbridge Iron 
works, Limited, of Stroud, Gloucester, is shown in the accom- 
panying engravings Figs. land 2. It is of 90 brake horse-power. 
It will be noticed that the bed-plate and cylinder are cast in 
one piece, thus avoiding any great overhang of the latter. 
The back or breech end is a separate casting held by outside 
bolts, its face being provided with a spigot. 
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THe Encincer 


This spigot 


The inlet valve is placed over and in line with the exhaust 
valve, each valve spindle having a vertical motion. Ring 
lubrication is used in all the bearings, including those of the 
cam shaft, large chambers being provided for the necessary 
supply of oil. The crank pin is lubricated by a continuous 
ring, in conjunction with a sight-feed lubricator. The piston 
is fed with oil by a force pump bolted to one of the cam 
shaft bearings. It is operated by a separate cam. A positive 
supply of oil is provided for the piston pin, the oil froma 


Fig. 2—90 BRAKE HORSE-POWER GAS ENGINE 


projects a short distance into the back of the bed, and forms 
with the end of the liner the back end joint, as may be seen 
in the section Fig. 2. This recessing of the back end into 
the bed prevents any relative movement between it and the 
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Fig. 3—INDICATOR DIAGRAMS 


liner, thus tending to preserve the joint. The water joint at 
the front end of the liner is made by a gland and rubber 
ring. The liner is thus quite free to expand in the direction 
of the axial centre line of the bed. In the case of the back 
end also special attention has been paid in the design to 
prevent undue stresses due to expansion, all excessive thick- 
nesses of metal being rigidly avoided. 


sight-feed lubricator being wiped off by a cup on the piston 
at the end of the forward stroke. The cam shaft is driven 
by a pair of spiral wheels encased and running in an oil bath. 

Starting is accomplished by compressed air. The charge is 
pumped by the engine into a steel receiver and is admitted 
to the cylinder by an operating valve. The ignition is by 
means of a low-tension magneto, operated by trip mechanism, 
this'in turn imparting the necessary motion for the movable 
electrode. This gear is, the makers explain, readily adjustable 
to within a wide range while the engine is in motion. The 
spark box is fitted with the firm’s patented sight arrangement, 
which enables the operator to see the spark without the 
trouble of dismantling any of the parts. We described this 
apparatus in our issue of July 13th, 1906. 

The crank shaft is cut from the solid forging, and is fitted at 
each main bearing with rings turned out of the solid forging, so 
as to throw off any oil which may find its way to the outside of 
bearing. The bearing brasses are recessed, so that any oil 
thrown off by the rings is conveyed back to the reservoirs in 
the bed. The connecting-rod is also turned from the solid 
forging, and possesses this special feature, that in order to 
take all shear stresses from the bolts the cap of the rod is 
recessed on to the body of the rod. 

The governing is by throttle, the amount of mixture 
admitted being directly in proportion to the load. The 
throttle gear is controlied by a governor of the Hartung type, 
the spindle of which is operated by separate spiral wheels off 
the cam shaft, these wheels running in oil. The preliminary 
adjustment of air and gas for different fuels is accomplished 
in the case of the latter by a screw-down valve, while with 
the former by a throttle and quadrant. The first length of 
exhaust pipe is water-cooled to prevent excessive he:ting of 
the back end at the point of the exhaust outlet. 

We are informed that this engine, which was designed and 
made throughout in the Dudbridge shops, underwerit most 
satisfactory trials on every kind of fuel available, viz., town, 
pressure producer and suction gas. The quietness and 
smooth running was, we understand, remarkable. With the 


—:2 
engine on light load, though there was an actual explogi 

as shown by indicator—the initial pressure being 001 
only—it was impossible to discern any sign of it while sta: ‘ 
ing close to engine; while with the throttle wide open there nc 
complete absence of shock though the compression wag Mon 
per square inch. The engraving Fig. 3 is a facsimile of 
tracings of two indicator diagrams, one at full load and - 
other at light load. These speak for themselves, , 





ITALIAN LOCOMOTIVE BUILDING. 
(By our ltulian Correspondent.) 

SEVERAL important Italian works for the construction of 
railway material have been built or enlarged quite recently 
in view of large orders for rolling stock which woulq come 
with the passing of the Italian railways to the State, ang as 
consequence also, of the Bill of July 8th, 1904, which provided 
for special facilities being extended to all new industries 
which were started in Naples. r 

The most important of these works are those of Meggr 
Miani and Silvestri—late Hawthorn-Guppy ; Messrs, Societi 
Anonima Officine Fratelli Diatto, and Messrs. Socici;\ Officing 
Ferroviarie Italiane—S.O.F.1.A. There are also tho importany 
works of Messrs. Gattori, at Castellammare di Stabia, near 
Naples, which have been considerably enlarged of late 
Moreover, the large works of Pietrarsa and Gravili, near ° 
Naples—for building and repairing locomotives and vehicles— 
which belong to the State Railways, and these will have all the 
machinery renewed and brought up to date, but no extension 
is contemplated. Private works have been erected, and olq 
ones extended, in other parts of the country. Of consider. 
able interest are the new works—for building and repairing 
locomotives and vehicles—which the State Railways will erect 
at Voghera, Foligno, and Rome; the improvement and 
enlargement of the existing State works at Rimini ang 
Lucca, and the renewing and bringing up to date of the exist. 
ing plants and machinery in the State factories in Turin anq 
Florence ; these various provisions will involve an expendi. 
ture of about half a million pounds. 

In railway and Government circles, however, the erection 
of new private factories for the construction of railway 
vehicles, and of rolling stock at large, is looked upon with scant 
favour, because it is feared that a crisis in the industry might 
follow at a later date. In fact, when the improvements and 
enlargements now contemplated in the State factories—as 
mentioned above—have been carried into effect, these works 
and the existing private factories will be able to meet the 
yearly demand for new locomotives on Italian lines—esti 
mated at about 600—and corresponding vehicles, and do all 
the repairs. 

The two or three years past mark quite an exceptional 
period, and an unusually large number of locomotives and 
vehicles have been ordered during this time by the Italian 
State Railways, both at home and abroad, as conse- 
quence of the need for reorganising the service within a 
comparatively short time; and special grants were made with 
that object in view. 

Germany and Austria-Hungary came in for the largest 
orders in locomotives; twenty American locomotives have 
also been bought and tried, but they do not seem to have 
given much satisfaction on Italian lines, this, perhaps, being 
due to the different way they understand finish on this and 
on the other side of the Atlantic. Vehicles were imported in 
large quantities from Belgium, France, Austria-Hungary, 
and Russia. It is a striking fact that, if we except fifty 
second-hand six-wheel-coupled goods locomotives, which were 
bought in 1906 from the Midland, to meet urgent needs of 
traffic, and a certain number of auto-carriages, no orders of 
any importance for rolling stock have gone to British 
manufacturers. The explanation of this is that British firms 
at large have not been very pushful, and that in the few 
instances of offers from British firms prices were 20 per cent. 
and 30 per cent. higher than those made by German and 
other foreign firms. There are reasons for believing, however, 
that at the headquarters of the Italian State Railways they 
would have been very pleased to try British locomotives— 
especially for the express services—on the Italian State lines, 
and that important orders might have resulted had more 
reasonable proposals been made. ‘ 

It might interest your readers to know how the prices for 
locomotives—excluding tenders—run, and I give you some 
official figures below :—Italian locomotives: highest price 
1.85f. per kilo.; Italian locomotives, lowest price, 1.73f. per 
kilo.; foreign locomotives, highest price, 1.72f. per kilo.; 
foreign locomotives, lowest price, 1.43f. per kilo.; prices, of 
course, varying according to type and build of locomotives, 
terms of consignment, &c. 

I may point here that, besides the ordinary Custom duty, 
the Italian firms tendering to the Italian State Railways are 
protected by an extra 5 percent. This means that if the 
offer from a foreign firm does not come—carriage and duty 
paid—at least 5 per cent. less than the corresponding offer 
from an Italian firm, the Italian offer is considered the 
better—by a clause in the rules and regulations of the 
railways. In practice, however, a due allowance is made for 
quality and for repute of firms, and the clause is enforced with 
all reasonable fairness. 

It may be of interest to record the names of the most 
important private Italian locomotive works which have been 
supplying a large share of the 1500 locomotives ordered during 
the last three years, and which can turn out a heavy yearly 
output at acceptable prices, and meet foreign competition. 
These are: Messrs. Gio. Ansaldo, Armstrong and Co., 
Sampierdarena, Genoa ; Messrs. Miani and Silvestri, Milan ; 
Messrs. E. Breda, Milan; Messrs. Costruzioni Meccaniche 
Saronno, 








THE INSTITUTION OF MUNICIPAL ENGINEERS.—At a meeting of 
the Executive Committee of the Institution, held at the Bedford 
Hotel, Southampton-row, London, W.C., on Thursday, September 
17th, 55 applications for membership were considered. Of these, 
32 were accepted and 23 held back for further consideration. The 
membership roll now stands at 320. Draft by-laws were submitted 
by the committee appointed at the last meeting for their prepara- 
tion, and were approved subject to confirmation at the general 
meeting of members to be held on Friday, October 9th. It was 
decided that, recognising the great possibilities of an Institution 
of Municipal Engineers in the widest sense of the term, men 
holding important appointments under local authorities as 
electrical, gas, mechanical and water engineers should be eligible 
for election to membership of the Institution. Particulars of the 
aims and objects of the Institution, together with forms of 
application for membership, may be obtained of Mr, B, Wyand 





secretary, 10, Eagle-place, Piccadilly, London, W, 
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OIL PUMPING STATION IN BURMAH. 


THE Burmah Oil Company, of Glasgow and Burmah, 
has for some time been fitting up a new pipe line between 
its oi] wells up country and its works on the Irrawaddy ; 
and as the work in its main sections, and as respects the 
powerful pumping plant involved, has reached well-marked 
stages of completion, some details of the plant, together with 
an illustration of one of the pumps, will be of interest. The 
pumping portion of the undertaking was entrusted to the 
firm of G. and J. Weir, at Cathcart. 

Two pumping stations have been fitted up at positions on 
the long line which answer the exigencies of the case, 
although probably developments will naturally suggest them- 
selves in this direction. One of the stations is close on the 
field of supply, and another is about half-way along the line. 
Oil, we understand, is at present being tapped at a point 
where the line impinges on the Irrawaddy, a hundred miles 
or thereby from the field pumping station, river transpert 
being in this way to some extent superseded. In each 
station there are six direct-acting triple-expansion horizontal 
pumping engines, specially designed and constructed by the 
Weir firm. The engraving which we give is from a photo- 
graph showing one of the pumps as erected in one of the 
stations. 

The steam supply for the pumps is provided by three 
Lancashire boilers in each station, working at 160 Ib. pressure, 
and fed by Weir direct-acting feed pumps. There have also 
been erected in each station two Weir surface-condensers, 
each capable of maintaining an ample vacuum for three 
pumping engines working at full load. The air and circulat- 
ing pumps have also been supplied by Messrs. Weir. These 
are of the vertical beam type, having air and circulating ends 
14in, diameter by 15in. stroke, driven by one steam cylinder 
10in. diameter by 15in. stroke. Each of the pumps works in 
conjunction with one of the surface-condensers, and is 
capable of maintaining a good vacuum with circulating water 
that may at times be as high as 90 deg. Fah. in temperature. 

The principal feature of the present plant is that the oil 
pumping engines are of the single direct-acting horizontal 
type; each pump is an independent unit, actuating its own 
valve gear. It has been customary in plants of this kind to 
fit pumping engines of the duplex type, the objection to the 
single pump being the pulsation and the fall of pressure 
which resulted from the pause at the end of the stroke before 
the reversal of the pump. To overcome this difficulty the 
makers have provided discharge air vessels, kept at a pre- 
determined pressure by means of direct-acting air compressors 
specially designed for the plant. This arrangement has, 
we understand, proved entirely successful. 

The pumping engine comprises a pump end 10in. diameter 
by 30in, stroke, of the double-acting inside-ram type, driven 
direct by tandem triple steam cylinders 163in., 25in. and 
38in. diameter respectively by 30in. stroke. The steam 
pressure is 150 lb, per square inch, and the discharge pres: ure 
is about 600 lb, per square inch. 

The pump ends, plungers, steam cylinders, pistons, and 
slide valves are of hard close-grained cast iron. The pump 
rams work in special cast iron removable liners. The steam 
pistons are of cast iron, fitted with Lockwood and Carlisle’s 
patented packing rings. The steam valves are of the piston 
type, in a steam chest separately bolted to each steam 
cylinder, and are worked from an actuating steam cylinder 
controlled by a Weir standard steam valve, which drives its 
auxiliary motion from the main engine by suitable gear. 
Each pump has four separate oil valve chests bolted to the 
pumpend. The enginesare fitted with steam and exhaust stop 
valves, stroke counters, and all necessary mc untings. 

For charging the air vessels two pumps of the Weir vertical 
two-stage type are fitted in each station. These pumps are 
fitted with relief valves and automatic cut-off gear and are 
capable of working up to 600 lb. pressure. 

The consulting engineers in this contract were Messrs. 
Jacobs and Barringer, of London, and Messrs. A. Gillespie 
and Son, of Glasgow. 











A NEW BRAKE. 


THE subject of brakes as applied to electric tramcars is 
one which has received a considerable amount of attention, 
and many patents have been taken out pertaining to various 
types. Recently a brake has been brought to our notice 
which has been patented by Mr. Edwin Freund, of 48, 
Wellington-road, London, N.W., and which differs in its 
action very materially from any of those which have hitherto 
been employed. This brake, which is shown fitted to a tram- 








car truck in the accompanying illustration, belongs to the 
mechanical slipper class, the actual brakes being wooden 
blocks applied to the tables of the truck rails. Spring power 
is used to actuate the truck brakes. The action is said to be as 
fully automatic as in the air brake, the application and release 
following promptly on easy movements of one or two levers. 
Very little expenditure of manual power is said to be required. 
The storage or accumulation of braking power is accomplished 
by the movement of the car itself. Thus by these means the 
truck brake is made available for service and emergency stops, 
as well as for coasting down steep gradients. The braking 
power is derived from two or more helical springs, which 
surround a rocking shaft carried across the truck in the 
manner shown. When turning in one direction the shaft 
presses the blocks on the rails, and when turning in the 
opposite direction it lifts them off the rails. The ends of the 
springs are fastened to two gear wheels concentric with the 
rocking shaft, one of which is connected to it by a planet 
gear controlled by two band brakes on drums. When the 
springs are wound up they tend to turn the rocking shaft 
through the gears in the direction to apply the brakes. The 
releasing of one of the band brakes permits of such applica- 
tion. The operation of releasing the other band brake allows 
a pull-off spring to rotate the shaft in the opposite direction, 


| winding, we understand, can easily be reduced to one-third of 


the number given above. When travelling, the winding of the 
spring commences immediately after each application of the 
brake, and continues until the car stops, so that some of the 
braking power is restored even during the braking time. 
The springs fitted to the car under consideration are two in 
number, made of round steel, lin. in diameter, and coiled to a 
diameter of about 7in. These springs give an effective pres- 
sure on the brake blocks of about 4 tons. The pressure in. 
any particular case is dependent upon the strength of the 
springs, the initial set given them, and the leverage between 
the shaft and the brake blocks, and can therefore be set to 
give the most effective division of weight between the truck 
blocks and the wheels. The wear on the blocks is automati- 
cally compensated for by a device which keeps the stroke of the 
depression lever, and consequently the pressure on the blocks, 
nearly constant, and also economises in brake blocks by 
permitting their use up to the minimum safe thickness. The 
car under consideration is a double decked top-covered car 
carried on a four-wheeled Brush truck of 4ft. 84in. gauge. 
The car weighs about 9 tons. The brake blocks, therefore, 
take about 44 per cent. of the car weight, leaving 56 per cent. 
on the wheels. The brake can be applied from either end of 
the car under all conditions. The mechanism employed 











MECHANICAL SLIPPER BRAKE 


thus raising the blocks from the rails. All that is necessary 
on the part of the driver for applying or releasing the brakes 
is for him to apply a light pull on either the pull rod or cord, 
which, as stated, has the effect of releasing the band brakes. 

The springs are wound up by a connecting rod driven by 
an excentric on one of the car axles, and by means of a pawl 
and ratchet wheel geared into one of the wheels carrying the 
ends of the springs. 
ing, a threaded sleeve 1s provided which slides on the ratchet 
wheel spindle, and lifts the pawl out of gear when the sleeve 
reaches the pre-determined point. The movement of the 
sleeve is proportional to that of the springs, and it is moved 
to or from the disengaging point proportionally to the winding 
or unwinding of the springs. The movement is not unlike 
that of some steam steering gears, as applied to the shifting 
of the valve gear. On June 16th, 1908, some tests were 
carried out by Mr. H. M. Sayers on a tramcar fitted with an 
automatic track brake of this type, and some particulars per- 
taining to this car and to the test should serve to illustrate 
the action of the brake more fully, and also to show its merits. 


In this particular car the gear is such that the spring is fully | 


wound up while the car is travelling a distance of about 


90 yards, which corresponds to 32 revolutions of the driving | 


wheel, and is fully unwound after making four successive 
brake applications. The number of revolutions required for 


In order to limit the amount of wind- | 


occupies about 18in. lengthways of the truck between the two 
motors, which is not materially more than that occupied by 
the hand-applied track brake gear. There is said to be no 
difficulty in accommodating it on any pattern of truck in 
general use. The tests referred to were carried out upon a 
gradient varying from 1 in 12 to 1 in 25, at speeds varying 
from 8 to 22 miles per hour, and upon rails both dry and 
greasy, with the results showing that the mechanism makes 
prompt and effective use of the available pressure and 
frictional coefficient of the blocks. In order to test the value 
of the winding of the springs during braking, some special 
tests were made with repeated applications during the 


| stopping intervals, which, we are informed, gave excellent 


results. Some tests were also made of the brake as a 
‘‘coasting’’ brake, allowing the car to descend a steep 
gradient at a steady regulated speed. The result, we are told, 
was again excellent, although the driver had no training in 
this particular use, and showed that the car is kept under 
effective control without acceleration on long descents—the 
safety conditions for working heavy hill routes. Concluding 
his report, Mr. Sayers says, “‘The tests showed that the 
Freund brake answers excellently the purposes of a service 
brake, an emergency brake, and a hill or coasting brake, and 
it does not interfere with the auxiliary use of the wheel 
brakes, nor is it affected by the abuse of those . brakes even to 
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the skidding point, nor is there any mutual interference 
between it and the electrical equipment,’’ 

Tests spread over a period of four years, we are told, have 
shown that springs of such abundant capacity can be 
used, that they are as little liable to fail as the springs 
which support locomotive boilers, express carriages, or 
motor cars, 








THE APULIAN AQUEDUCT. 


THE exceptional dryness which prevailed in Italy during 
the month of August—following an exceptionally dry July 
and June—and the consequent suffering, disease, and loss in 
the ‘‘ Tavoliere,’’ and of the three provinces of Foggia, Bari, 
and Lecce, has called the attention of the public to the 
Apulian aqueduct which is now under construction, and it is 
urged that the completion of this truly Roman work should 
be accelerated. It seems almost impossible, however, 
that it can be finished before the specified time, 19 6, owing 
to various difficulties, mainly technical, depending on the 
nature of the works, and on the geological structure of the 
mountains and valleys to be crossed. In the meanwhile the 
Government has decided upon the boring of a number of 
artesian wells in those parts of Apulia where water may be 
easily found. 

It may be interesting to give some details of the large works 
now in course. Fresh drinking water will be derived, at the 
minimum rate of 4 cubic metres per second, from the high 
basin of the Sele, on the Kyrrenian side of the Apennines, 
not far from the ancient and historical Pestum, at a height 
of about 1400ft. The basin itself is now being re-covered with 
beautiful wood, and important hydraulic works are being 
carried out there. The main canal will be 234 kiloms, long, 
and go from Capo Sele to Fusana—crossing the Apennine, 
it will have 74 kiloms. of tunnels, one of the tunnels being 
15.2 kiloms. long, with a section of 3m. by 3 m., and 
another not much shorter. 11 kiloms. will be on bridges 
and viaducts, 5 kiloms. in syphons, and 134 kiloms. in 
trenches. The carrying capacity of the canal will be 5 cubic 
metres persecond. The total cost of the aqueduct is esti 
mated at about five million pounds, of which four will be 
found by the Government and the remainder by local bodies 
—provinces and towns. From the main canal there will 
spring a complete system of main and secondary branches, 
bringing the water to every town and village of the three 
provinces, so there will be available some 80 to 90 million 
gallons per day of fresh drinking water for a population of 
about three millions, which makes 30 gallons per head. 

With the progress of re-afforestation in the Sele basin 
the water supply will increase. The surplus water will be 
used for motive power in projected hydro electric stations, 
and a large supply of power will be thus available, which, 
after being used for working the canal and aqueduct 
machinery, will leave some 7000 to 8000 horse power for 
local industries. The waste water from the turbines will be 
used for irrigating some 5000 to 6000 acres of ground, beau- 
tifully situated for orchard and garden products. The 
contract for the aqueduct was let some three years ago; the 
works are as yet not very advanced. It was necessary, how- 
ever, to bring all the machinery to the various sites, to start 
tunnelling, &c., to expropriate land, to build furnaces, and to 
make all the preliminary preparations for the large under- 
taking. 








THE INSTITUTE OF METALS. 


IT is gratifying to learn that good progress is being made 
by the new Institute of Mctals which is intended ultimately to 
benefit the brass, copper, aluminium and kindred trades as 
much as the Iron and Steel Institute has benefited the 
ferrous industries. We noticed that the first meetings are 
to be held on Novemter 11th and 12th. The provisional 
programme as passed by the committee shows that papers 
are to be read on both mornings. the sessions of the Institute 
being held at the Technical Scho 1, Suffolk-street, Birming- 
ham. The first item on the agenda for the 11th is the 
presidential address by Sir William White, and subsequent 
to this, papers will be contributed by Dr. Glazebrook, 
Mr: Rosenhain, Mr. A. M. M. Philip, Dr. Hodgkinson, 
Mr. Robertson, and others. In the afternoon of the same 
day a visit will be made to the University at Bournbrook, 
and, thanks to the generosity of Councillor Kenrick, the 
committee have been able to plan an evening conversazione. 
After the conclusion of the morning session on the 12th, visits 
will be made to works of interest to members in the Birming- 
ham district. It may be remembered that the new Institute 
originated at Manchester, where a meeting of copper and 
brass manufacturers, engineers, and others was held in 
March last to consider the possilility of establishing an 
Institute of Metals on the lines of the well-known Iron and 
Steel Institute. The proposal was extremely well received. 
It was therefore decided that a meeting should be held in 
London in June to go further into the matter, and a repre- 
sentative committee was elected to make the necessary 
arrangements for that meeting. This, it may be recollected, 
was held at the Institution of Mechanical Engineers, and 
was presided over by Sir William White, who was appointed 
the first president of the Institute. An interim Council of a 
representative character was elected, with Professor Carpenter 
and Mr. W. H. Johnson as joint hon. secretaries, and Pro 
fessor Turner, M.Sc., of Birmingham, as hon. treasurer. It 
was also decided that the headquarters should be in London, 
where a permanent secretary and offices will be maintained. 
Meetings will also, we learn, be arranged from time to time 
at various provincial centres, and a journal will be published, 
with original papers and abstracts of current literature. The 
new secretary, Mr. G. Shaw Scott, M.Sc., will enter upon 
his duties at once, and will be accommodated with temporary 
offices at the Birmingham University, in order that he may 
co operate with a Midland Committee, of which Mr. Baed- 
dicker, of Messrs, Henry Wiggin and Co., Limited, is 
chairman, and Councillor G. P. Poppleton hon. secretary. 
At a meeting of this committee of the Institute, held at the 
University recently, plans were drawn up for the forthcoming 
meeting, which seems likely to be a great success. The brass 
and copper trades have long needed the special attention 
which the new society. will be able to give them, having 
berome of late years increasingly important to various 





branches of the engineering trades and in other industries. 
The new Institute has our best wishes for its complete 
success. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Oorrespondent.) 


A Moderate Business in Pig Iron. 

A MODERATE business is being done in pig iron, and the out- 
look for the quarterly meeting of the Midland iron trade to be 
held next Thursday, the 8th inst., in Birmingham, is fairly good. 
The situation is better than it was a few months ago, but there is 
plenty of room for further improvement. Makers quote crude 
iron as follows: - Cinder forge, 46s.; part-mine, 49s. to 50s.; best 
all-mine, 80s. to 85s.; cold blast, 110s.; Northamptonshire, 46s. to 
47s. 6d.; Derbyshire, 48s. to 49s.; North Staffordshire, 49s. to 
50s. Several makers report themselves well booked forward, but 
this is by no means the general experience, 


Finished Iron Steady. 

Medium quality unmarked bars show a slight improve- 
ment, and some of the best bar makers are expecting more orders 
from chain and cable and anchor firms now that shipbuilding is 
beginning to revive. Manufactured iron may be quoted as fol- 
lows :—Marked bars, £8; Earl of Dudley’s brand, £8 12s. 6d.; 
second grade, £7 ; unmarked bars, £6 2s. 6d. to £6 7s. 6d.; North 
Staffordshire bars, £6 10s.; sheets, singles, £7 5s. to £7 7s. 6d.; 
doubles, £7 7s. 6d. to £7 10s.; trebles, £8 to £8 2s, 6d.; galvanised 
corrugated sheets, f.o.b. Liverpool, £12 103.; hoop iron, £6 17s. 6d. ; 
gas strip, £6 10s. to £6 12s 6d.; slit nail rod, £7; rivet iron, 
£6 15s. to £7. 


Structural Steel Improving. 

In the steel trade matters have improved as regards angles, 
makers having recently advanced the price for small lots by Is 3d. 
per ton, making the present quotation £5 lis. to £5 17s. 6d. 
Some makers are a’so asking 5s. more for boiler plates, making 
them £7, the figures obtained during the depression being, they 
declare, unremunerative. Girder plates are quoted £6 to 
£6 2s, 6d.; mild bars, £6 7s. 6d. to £6 17s. 6d.; and joists, 
£5 15s. to £6 5s. In the semi-finished steel trade American com- 
petition is much complained of, and British makers have a diffi- 
culty in getting what they consider to be reasonable rates, 
Bessemer sheet bars are quoted this week £4 12s, 6d. to £4 15s., 
and Siemens £4 lis. 


The Oldbury Sewerage Works. 

At a récent meeting of the Worcestershire County 
Council Messrs. Willis Bund, E. V. Wheeler, G. W. Hobson, and 
J. S. Dritchett presented their report on the inquiry held at Old- 
bury on July 17th as to whether the sewage of certain districts 
adjoining Oldbury could be dealt with by the Oldbury sewage 
works, and, if so, to what extent. The Halesowen District Council 
had, it was explaine?, prepared a scheme which dealt with the 
whole of the sewage by gravitation, and which would collect 
all the sewage and carry it by means of syphons to a spot on the 
south-east boundary of the parish of Birmingham. The cost of 
that scheme was some £8000, but the Local Government Board, 
mainly on the opposition of Birmingham, had refused to give 
their consent to that undertaking. A satisfactory scheme for 
Quinton village could, however, be carried out at a cost of less 
than £1000, a satisfactory scheme for Balden Road could be 
accomplished for less than £1000, and the whole of the works now 
required or likely to be required could be completed for from 
£1500 to £2000 instead of £3000, which was the sum estimated 
to be needed to make sewerage connections with the Tame and 
Rea Drainage Board. Under these circumstances they were of 
opinion that the two last-mentioned schemes should be carried 
out, and that the Quinton sewage should be thereby dealt with in 
a way that would cost about one-half of the sum said to be 
required for the Tame and Rea project. 


The Stourbridge District Water Supply. 

A special meeting of the Stourbridge Urban Council was 
held recently, under the presidency of Mr. W. R. Selleck, to 
receive a special report from the Council’s consulting engineer, 
Mr. W. Fiddian, upon the present position with regard to the pro- 
posed + cquisition of the Stourbridge water undertaking by a joint 
board of local authorities. Mr. Fiddian’s report was taken in 
committee, and upon resuming, Mr. Henry King proposed ‘‘ That 
this Council apply in the next session of Parliament for an Act to 
constitute and incorporate a joint water board consistinz of repre- 
sentatives of this Council and two or more of the following local 
authorities, that is to say, the Urban District Councils of Amblecote 
and Lye and Wollescote and the ‘Rural District Councils of 
Bromsgrove and Kingswinford; and to transfer to and vest in 
such board the undertaking of the Stourbridge Waterworks Com- 
pany, Limited, and for other purposes ; and that the expense be 
defrayed in the first place out of the general district rates, and 
ultimately out of money to be borrowed under the provision of 
the Act.” The chairman, in seconding the resolution, said he was 
very pleased that the proposal to acquire the waterworks had 
aroused such a small amount of criticism. Opposition to their 
pose from a certain number of ratepayers was to be expected, 
vecause there were many people who were opposed to the principle 
of the acquisition of such undertakings by municipalities. The 
Council did not, however, fear any investigation of their figures 
by any competent accountant, and the terms of the purchase of 
the waterworks were much more favourable to them than were 
those of the gasworks, The resolution was carried. 


Walsall as a Manufacturing Centre. 

At arecent meeting of the Council of the Walsall and 
District Chamber of Commerce, Mr. W. Precey presiding, Mr. A. 
Ennals drew attention to the effect of the new Patents Act and to 
reports that continental firms were establishing works in various 
parts of the country. He inquired if the Chamber were doin 
anything to bring before foreign firms the advantages Walsal 
offered as a manufacturing centre. If not, he thought it should 
be done. The question had previously been discussed, but he was 
unaware what the result was of the appeal then made for funds 
with which to advertise the town. Mr. A. Law, secretary of the 
Chamber, explained that a joint committee of the Chamber of 
Commerce and of the Town Council had been appointed to deal 
with «ne matter, and their efforts had been chiefly devoted to 
getting into communication with leading firms on the Continent 
and in America. Some thousands of letters had been sent out, 
and in some instances there had been inquiries for further informa- 
tion. The committee had not considered it advisable, however, to 
go to the expense of issuing a descriptive pamphlet, but they 
would meet again shortly, when other suggestions would dis- 
cussed. Mr. Clark said there was no doubt the committee had 
done a great deal of work, but he did not agree with the way they 
had done it. In his opinion a descriptive pamphlet should have 
been sent out. Mr. Scott said the committee were doing all they 
could with the money at their disposal, and the fault rested with 
the people who would not put their hands in their pockets to make 
the manufacturing facilities Walsall offered better known. Mr. 
Leckie said so many towns had issued descriptive pamphlets that 
the committee considered it would be a waste of money to do the 
same. In the near future, however, he believed more definite 
action would be taken, The matter then dropped. 





NOTES FROM LANCASHIRE, 
(From our own Oorrespondent.) 


MANCHESTER, September 30th, 
Pig Iron in September. 

THE revival noticed in pig iron during the month of 
August seems to have died out to some extent with the present 
month, although there is some substantial improvement as oon 
pared with the month of July. The principal cause of the quietude 
1s the lock-out in the cotton trade in Lancashire, and opinions cane 
as to whether it will “fizzle” out, through a desire on the part of 
the operatives to return to work, or whether it will continue to the 
end of this year. It is certain that both sides are well provided 
with the ‘‘ sinews of war,” and it is also admitted that a month's 
stoppage would be of advantage to both, though the masters 
would score rather than the hands. Meantime, inquiry for pig 
iron, especially from East Lancashire district, is much smaller, and 
consumers are acting cautiously. On the other hand, representa. 
tives of one or two large companies on the Iron Change here on 
Tuesday state that they were not pushing sales, as they had sold 
enough iron forward to keep the works employed for some time 
to come. Advances f.om the Ist of September have been applic. 
able to almost all classes of foundry iron. Lincolnshire improyeq 
6d. to 1s. per ton, notwithstanding an official reduction of 1s. per 
ton, and merchants are asking a premium of Is. to 2s. Stafford. 
shire and Derbyshire are about 6d. to 1s. per ton dearer : Middles. 
brough brands, Is. higher. Scotch makes have been somewhat 
variable, and close at, probably, a slight decline. Eglinton, how. 
ever, is steady ; and Dalmellington, owing to scarcity, is tid, to 
ls. per ton better. Hematite shows the greatest improvement for 
West Coast, closing at 61s. 6d., as compared with 58s, per ton: 
and East Coast, 57s. 6d. to F8s., as against 56s. per ton at the 
beginning of September. Forge iron has shown some improvement 
on spot, and closes 1s, per ton higher. 


Finished I: on and Steel. 

There has been no change in the quotations for finishediron, 
demand for which continues steady. Constructional steel is higher, 
and billets are about 5s. dearer as compared with the beginning of 
the month. 


Copper and Brass, &c. 

Movement has been quiet and prices lower. Copper 
sheets, £2 per ton ; copper tubes 4d. and brass tubes }d. ver Jb, 
lower. Inquiry continues limited in character. Sheet lead js 
improved, closing steady. English tin ingots show no material 
variation. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 53s.; Staffordshire, 
52s. 6d. to 53s.; Derbyshire, 53s.; Northamptonshire, 53s. 6d. 
to 54s.; Middlesbrough, open brands, 59s. 10d. to 60s. 4d, 
Scotch: Gartsherrie, 61s. 6d. to 61s. 9d.; Glengarnock, 60s. 6d. to 
60s. 9d.; Eglinton, 59s, 3d.; Dalmellington, 59s. 3d., delivered 
Manchester; West Coast hematite, 61s. 6d.; East Coast ditto, 
57s. 6d. to 58s., both f.o.t. Delivered Heysham: Gartsherrie, 
59s. 6d. to 59s. 9d. ; Glengarnock, 58s. 6d. to 58s. 9d. ; Dalmellington, 
f7s. 3d.; Eglinton, 57s. 3d. Delivered Preston: Gartsherrie, 
60s 6d, to 60s. 9d.; Glengarnock, 59s. 6d. to 59s. 9d.; Dalmelling- 
ton, 58s. 3d.; Eglinton, 58s. 3d. Finished iron: Bars, £6 10s; 
hoops, £7 12s. 6d.; sheets, £7 15s. to £8. Steel: Bars, £6 5s.; 
Lancashire hoops, £7 5s.; Staffordshire ditto, £6 17s. 6d. to £7; 
sheets, £7 17s. 6d. to £8; boiler plates, £7 7s. 6d.; plates for 
tank, girder, and bridge work, £6 5s. to £6 7s. 6d.; English 
billets, £4 12s. 6d. to £4 15s.; foreign ditto, £4 5s. to £4 10s, 
Copper: Sheets. £73; tough ingot, £63 10s. to £64; best selected, 
£63 10s. to £64 per ton; copper tubes, 9d.; brass tubes, 7}d.; 
condenser, 8}d.; rolled brass, 64d.; brass wire, 64d.; brass turning 
rods, 64d.; yellow metal, 64d. per lb. Sheet lead, £16 5s. to 
£16 15s. per ton. English tin ingots, £131 to £131 10s. per ton. 


The Lancashire Coal Trade. 

While West Yorkshire quotations for house coal have 
advanced Is. per ton, there seems to be no change contemplated 
in Lancashire, as has been usual in previous years on October Ist. 
On the Manchester Coal Exchange on Tuesday the attendance was 
good, and there was a fair inquiry for domestic coal. On the other 
hand, slack was very irregular in price, and on shipping account a 
drooping demand was reported. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

Less business is being done in hematite pig iron, and the 
improvement in the market a few weeks ago has been ehecked by 
a variety of unexpected causes, with the result that users are buy- 
ing more carefully and in much smaller parcels, mainly for prompt 
delivery. There is not much trade being done under present con- 
ditions in forward deliveries, first of all because there are no pros- 
pects of an increase in the demand for iron; and, secondly, because 
the tendency of prices at the moment is in a downward direction, 
Makers are quoting 61s. net f.o.b. for mixed Bessemer numbers, 
and warrant iron sellers are at 60s. 6d. net cash, but the latter are 
doing next to no business, and have only 5500 tons of metal in 
stock, while makers’ stocks are kept phenomenally low. This 
makes for a strong statistical position in the market, but that is 
not of much value when the volume of trade is so small. Makers 
have one or two more furnaces in blast than was‘the case a few 
weeks ago, and they ure disposing of all the metal they are produc- 
ing. The general belief is that the market will not improve much 
this year, and there are prospects of a wages difficulty between 
makers and blast furnacemen in the early future. The masters 
have offered a substantial reduction of the basis of the sliding scale 
arrangement which the men are determined to resist. <A fair 
number of orders for special hematite iron have been placed, but 
the business being done in this department is but small, compara- 
tively speaking. Ferro-manganese is in rather better demand, and 
prices of 80 per cent. sorts have been advanced during the week to 
59s. per ton. Spiegeleisen is quiet, and sales of scrap iron are not 
so large as they have been. The trade being done in iron ore is 
very quiet, and orders are not coming in so freely as they did a few 
weeks ago, but raisers are prepared for a better trade when it 
springs up, as they have, during the depression in trade, been 
making new finds of ore, and will be ready to bring to the surface 
a heavier weight of metal than was possible a year ago, (iood 
average sorts of native ore are quoted at 10s. 6d. net at mines. 


Steel. 

The trade in steel is very quiet, and the management of 
the Barrow Steel mes op have intimated this week that it is not 
probable that their mills, which have been stopped for about thirty 
weeks, will resume work again this year, assuming, as is probable, 
that the condition of the market remains as bad as it is at present. 


Shipbuilding and Engineering. 

No new orders have been placed in the shipbuilding and 
engineering trades during the past month or two, and it 1s 
expected little will be done in the way of new business for a month 
or two, but indications of new and important work are satisfac 
tory. In the meantime little work is in hand. 


Shipping and Coal. 
The exports of iron and steel from West Coast ports 
during the past week included 6693 tons of iron and 2702 tons of 
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: 1 of 9395 tons. as against 17,738 tons in the correspond- 
steel, a tone last year, a decrease of 8343 tons. For the year to 
aute the shipments aggregate at 363,568 tons, against 667,350 
tons in the corresponding period of last year, a decrease of 303,782 
tons. The coal and coke trades remain very quiet indeed, and 


prices are low. 








THE SHEFFIELD DISTRICT, 
(From ‘Our own Correspondent. ) 


The Business Situation, 

THE first portion of the quarter showed a decline in iron 
and steel prices, but at the beginning of September a more 
hopeful feeling prevailed, more particularly exhit ited in the 
demand for iron by consumers. ‘This hopefu! feeling still con- 
tinues, and makers of iron are fairly firm at the advanced prices 
of 2s. to 4s. a ton over the lowest figures ; this appearing to be so, 
however, more for the replenishment of stocks than to meet 
orders actually received. The steam coul trade is somewhat 
weaker, and the call for domestic fuel is affected by the sudden 
accession of summer conditions, which may delay the usual 
October advance. The general condition of the heavy and light 
industries is unchanged. 


The Steam Coal Trade. 

Steam coal is not quite so strong, owing to the approach'ng 
close of the shipping season and the extreme quietness of 
manufacturing demand, Coalowners, however, are not forcing the 
market, and prices are being maintained. Coal for shipment is 
10s. to 10s, 6d. per ton at the pits, The various contracting 
railway companies are taking heavy tonnages under contract for 
Jocomotive purposes. For the week ending September 22nd, the 
exports from Hull amounted to 88,542 tons, agains- 72,320 tons for 
the corresponding period of last year. Cronstadt, with 15,112 
tons, took first place, and Hamburg second with 7696 tons. From 
Grimsby, for the week ending September 25th, the weight of 
exports was 34,457 tons. From Grimsby Cronstadt was also the 
principal customer, taking 11,206 tons, Hamburg coming next with 
4446 tons, 


House Coal. 

We mentioned last week that the mild weather had 
moderated consumption to some extent. Since then the summer 
conditions have been accentuated, and may retard the general 
advance of 1s, per ton usually made on the Ist of October. Several 
district collieries are stated to have issued the revised lists cus- 
tomary at this period, but at the time of writing we have not 
seen any official announcements to that effect. Sharper weather, 
however, would soon bring about the increase. Current quota- 
tions remain at Ils. 6d. to 12s. 6d. per ton for best Barnsley 
“ softs,” secondary descriptions ranging from 10s. to 11s. per ton. 
It is reported that in West Yorkshire it was decided hy coal- 
owners, at a meeting held on the 29th ult., to advance all ‘classes 
of house coal and house nuts 1s, per ton at and from the Ist 
of October. 


Coke and Small Coal. 

Quotations for coke are unchanged, best washed making 
10s, 9d. to 11s. per ton, and unwashed from 10s. 3d. to 10s 9d. per 
ton. Up tothe present the position in the Lancashire cotton 
trade dispute does not appear to have much affected the coal- 
owners in their small coal trade. Smalls for Lancashire are fetch- 
ing from 5s, to 6s. per ton at the pits. 


The Iron Market. 

In hematites, both West Coast and East Coast are rather 
stiffer, though official quotations have undergone no alteration. 
It is a noteworthy point that East Coast hematites, between the 
lowest figure to which they fell some sic weeks ago and the 
present price, show a difference of 4s. per ton. The Lincolnshire 
Tronmasters’ Association, at their meeting last Friday, made no 
change in the official] quotations. Derbyshire prices alo remain 
as before. Quotations, net, and delivered ia Sheffield or Rother- 
ham : - Hematite: West Coast, 68s. to 70s. per ton ; East Coast, 
63s. to 65s, per ton. Lincolnshire: No. 3 foundry, 49s. per ton ; 
No. 4 foundry, 482, per ton: No. 4 forge, 47s. per ton; No. 5 
forge, mottled and white, 47s, per ton; basic, 48s. per ton. 
Derbyshire: No. 3 foundry, 51s. per ton; No. 4 forge, 50s. per 
ton. 


Bars, Sheets, and Billets. 
Quotations unaltered as follow:—Bar iron, £6 10s. per 
ton ; sheets, £8 to £8 10s. per ton ; Bessemer billets, £7 per ton; 
Siemens ditto, £7 10s. per ton. 


Steel, Railway and Military Material, &c. 

Affairs on the East Coast appear now to have,settled 
down to work, when work is forthcoming. We understand that 
several inquiries have been received, and shipbuilders are hopeful 
of business resulting from the tenders. In the steel trade a few 
orders are steadily coming forward, but not to any great extent, 
and mainly to meet immediate requirements. These orders are 
both on home and foreign account. A similar report is given of 
the railway material trade. Several orders are being placed in 
the district, mainly for current needs, and mostly for the home 
companies, South America and the British Colonies are also 
yielding a considerable amount of work in railway material, 
the principal orders being on Indian account. The existing 
low prices appear to be helping the placing of railway work for 
the Colonies. There are expectations of further good work being 
received shortly for the Indian State Railways. In military 
material departments we cannot hear of anything further with 
regard to the placing of the Government orders for destroyers, 
to which reference has already been made. The work in connec- 
tion with these or other war craft would be exceedingly welcome. 
We understand that a few orders for projectiles have recently 
been received. Although these are not of any great magnitude, 
they are very acceptable in the present condition of the military 
material manufacturing departments. 


Cclliery Developments. 


At the annual meeting of the shareholders of the Sheep- 
bridge Coal and Iron Company, Limited, held at Sheffield last 
Monday, the chairman, Mr. Frederick Fowler, stated that last 
year was, on.the whole, a good year, but since the beginning of 
the current year prices had been steadily falling. They were, 
however, still making a fair profit, and he hoped prices would not 
come down to an unprofitable figure. As to the Dinnington Col- 
liery, it was being gradually developed, and they were getting a 
large amount of coal from it-—at the rate of 500,000 to 
600,000 tons per annum. The total production of the Sheepbridge 
Collieries, together with the company’s share in Dinnington and 
Newstead, was now about 1f million tons per annum. That figure 
would be still further increased in a year or two. The sinking at 
Maltby was going on rapidly. One shaft was down to a depth of 
235 yards, and the second shaft had been commenced. Alluding 
to the exports of coal, the chairman said the North Country col- 
lieries, Durham, and the districts around, were rather affecting 
the exports from Hull. They had what was called ‘captured the 
exports ” to a certain extent. A large amount was, however, still 
being sent from Yorkshire, and he hoped they would not suffer to 
any large extent. At the annual meeting of the Staveley Coal and 
Tron Company, ' imited, held at Sheffield on Tuesday, the chair- 
man, Mr. Charles Markham, replying to a ‘question with regard 
to leases‘and new property, stated that the company now has 
from 6000 to 10,000 acres at Edlington, At Rrodsworth, within 


two years of turning the first sod, they were getting 6000 tons a 
week, and they intended that Edlington should be developed in the 
same way. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THE holding of the autumnal meeting of the Iron and 
Steel Institute at Middlesbrough this week has rather interfered 
with the transaction of business, but makers, having booked good 
orders lately, have not been under the necessity of securing more 
at present. Most of them are sanguine that trade will continue 
to improve, and both they and consumers seem to agree in think- 
ing that the lowest in prices has been touched. If they did not 
entertain favourable opinions about the future, they would hardly 
proceed to re-light some of the idle furnaces. That itself is a 
satisfactory sign. Not only are East Coast makers pursuing 
this policy, but West Coast producers are also re-lighting 
furnaces. American advices tend to add strength to our 
market, though it is not expected that the United States will, 
within the net few years, be again a large buyer of Cleve- 
land iron. Then the finished iron and steel trades are at 
last showing better features, and the revival in the demand 
for the raw material is extending to that for the finished 
article. It is not the usual way in which revivals begin, 
however. The export demand is not up to expectations, 
and that may be attributed to the disturbed state of affairs 
in the German iron markets, due to anprehensions about the con- 
tinuance of the Pig Iron Syndicates. No. 1 Cleveland G.M.B. pig 
iron has this week been selling at 53s. 6d: No. 3 at 51s, 3d.; 
No. 4 foundry at 49s, 6d.; No. 4 forge at 48s. 6d.; and mottled 
and white at 48s. per ton, all for early f.o b. delivery. With 
respect. to Cleveland warrants 51s. 2d. cash were offered by buyers 
on Wednesday, against 51s. 6d. on Monday, but it is a fact worth 
note that the backwardation for forward delivery has been steadily 
disappearing, the three months’ price being only 14d. below the 
prompt, and it is generally expected that soon there will be a con- 
tango reported, as there is in hematite iron—in fact, it is a heavy 
one in that. 


The Kilton Mines Strike. 

After being out on strike for seven weeks, the Kilton 
ironstone miners have resumed work on the terms that were 
offered to them before they ceased work. The whole matter is to 
be submitted to arbitration, and referees have been selected, who 
commenced their investigations on Wednesday. Messrs. William 
Charlton and Brnce, mine managers, represent the employers, 
and Messrs. J B, Stubbs and G. Moore, two practical miners, 
have been appointed on behalf of the miners. If they cannot 
agree uron a tonnage rate, an umpire will be called upon in the 
usual way to fix it. Here is shown a similar case to that of the 
engineers, and the same futile ending to the dispute has to be 
reported. The miners, like the engineers, flouted the executive 
of their own trades union, said hard words about the organisation 
and its officials, and rejected absolutely the advice offered to 
them. The men utterly alienated the sympathy of the general 
public, for by their action they threw out of employment hundreds 
of mer, who could not be afforded work because of the short 
supply of ironstone. The cases where the rank and file of the 
workmen are ignoring the adtice and instruction of the labour 
organisations of which they are members are too frequent, and 
must tend to affect injuriously the principle of collective bargain- 
ing in the determination of wages adjustments. 


Blast Furnaces Restarted. 

The strike at Kilton being over, Messrs. Walker, Maynard 
and Co. are preparing to restart this week two of the three blast 
furnaces that had to be damped down seven weeks ago owing to 
the miners’ strike, and probably the third furnace will reeommence 
operations shortly, the firm having secured ironstone supplies from 
other sources than their own mines. Other furnaces have likewise 
been restarted during the last few days. The Consett Iron Com- 
pany has blown in a furnace to produce hematite iron. and it is 
expected it will shortly start another; the Carlton Iron Com- 
pany has blown in a furnace to make ordinary Cleveland iron ; 
Vessrs. Bell ‘Brothers have restarted a furnace at the Clarence 
Ironworks to make Cleveland iron. It is expected that Palmer’s 
Shipbuilding and Iron Company at Jarrow and the Seaton Carew 
Iron Company will within a month or two each blow in a furnace 
to produce hematite fron. It is evident from this that ironmasters 
entertain a sanguine view about the early future, and, indeed, 
ahout next year, or they would not be increasing the output. 
The blowing in cf furnaces has another effect, for it has 
led coke manufacturers to put up their prices. Not only 
wi!l the Cleveland pig iron makers need more Durham 
coke, but producers on the West Coast are also blowing in 
furnaces, and they consume Dirham coke. The sellers of average 
quality coke have advanced the quotation to 15s. 6d. per ton 
delivered equal to Middleshrough works. and some will not sell 
under 16s. It is asserted that in two or three weeks the number 
of furnaces in operation here and on the West Coast will within a 
few weeks have been increased by ten, which will mean an 
increased consumption of at least 8000 tons of coke per week. 


Hematite Pig Iron. 

More activity is reported in the East Coast hematite pig 
iron trade, and producers are very well situated now, having lately 
secured good orders. Thereis more being done in the branches of 
industry which are the chief consumers of hematite pig iron. A 
continued improvement is generally exrected, and higher prices 
are probable, especially as both ore and coke are becoming dearer. 
{he quotation for mixed numbers of Fast Coast hematite pig iron 
is strong at 57s. 6d. per ton for early f.o.b. delivery, and only the 
second hands will accept less—they have taken 57s. this week, but 
not much is fortheoming under 57s. 6d., while 60s. is reported for 
delivery over the first quarter of next year. Rubio ore has been 
advanced to 14s. per ton c.i.f. Middlesbrough, and some merchants 
are quoting 16s. 6d. The upward movement in ore is helped 
forward by the advances in the rates of freight. The shipowners 
are quoting 4s. 3d. per ton Bilbao to Middlesbrough, and the 
Spanish mine owners quote more, so that merchants in this district 
must protect themselves by asking more. Cleveland ironmasters 
being unable to get all the Cleveland ironstone they require, are 
receiving by rail large quantities of Northamptonshire stone. 


Stock of Pig Iron. 

The stock of Cleveland pig iron in Connal’s public store 
continues to increase, which is not altogether a good feature when 
it is taken into account that more furnaces are being put in blast. 
On only six days last month was a decrease in the stock repor‘ed. 
The quantity held on Wednerday last was 73,021 tons, an increase 
for the month of 11,058 tons, and of the quantity held 71,521 tons 
were of No. 3 quality and 1500 tons were No. 4 foundry. No 
other iron than Cleveland is now in the public stores. 


Pig Iron Exports. 

The shipments of pig iron from the Cleveland district” for 
September fall short of expectations, and particularly ‘are they 
poor on oversea account. The best foreign consumer of Cleveland 
iron—Germany— is requiring comparatively little, buyers there 
holding off because of the threatened dissolution of the Pig Iron 
Syndicate. If “that occurs"then*there ‘will probably be a rapid 
fall of prices, which will injuriously affect our trade with the Con- 
tinent, for German competition will hecome keener than it is. 





The shipments from this district in September reached 101 911 





tons, as compared with 97,760 tons in August; 130,326 tons in 
September, 1907; and 125,394 tons in September, 1906. : Only 
twice in the last two and a-half years have the shipments in any 
month fallen short of 100,000 tons. 


Realised Prices of Manufactured Iron. 

The accountants to the Board of Conciliation and Arbitra- 
tion for the Manufactured Iron and Steel Trades of the North of 
England, after an examination of the manufacturers’ books, have 
cert fied the average price realised for the finished iron delivered 
by the firms in the district during July-August was £6 14s. 3.66d. 
per ton, that showing an increase of 5.05d. per ton on the May- 
June returns. It is a small improvement, but was quite un- 
expected, and, moreover, was the first increase that has been 
reported since September-October last year. Iron rails, lates, 
and angles realised more than in the previous two months, but in 
bars the average was down. ‘The average price of iron rails was 
£6 11s. 9.6d. per ton, increase 6s. 5.75d.; plates, £6 4s. 7.64d., 
increase 5s. 0.45d.; bars, £6 14s. 3.61d., decrease 23. 2.79d.; and 
angles, £7 2s. 11.91d., increase 3s. 11.65d. Bars now form nearly 
84 per cent. of the total deliveries. Wages of men employed at 
the mills and forges in the North-East of England, which fluctu- 
ate with the prices realised, will remain the same for October- 
November as they have been during the last two months. 
Prices have fallen about 12s. per ton during the last twelve 
months, and wages 5 per cent. The present rate for puddling 
is 8s. 9d. per ton. 


Manufactured Iron and Steel. 

It is satisfactory to note that there isa rather better 
tendency in the finished iron and steel industries, but as yet the 
producers have not seen their way to follow the example of other 
centres in advancing prices ; indeed, the North of England is the 
only district where quotations have remained practically station- 
ary. Inseveral branches the demand has improved a little, and 
a more sanguine view is generally entertained. There is not 
much probability that the values of iron and steel will be any 
lower, now that the labour difficulties in connection with ship- 
building are over. For heavy steel rails £5 15s. net f.o.b, is 
quoted, and manufacturers are well off for orders, so that they 
can keep their mills in regular operation _In this district orders 
have been placed for 16,000 tons of rails for New South Wales, 
25,000 tons for the Brazilian railways, and some for the Indian 
States railways. For plates and angles the inquiry is somewhat 
more active ; steel ship plates are quoted at £6, and iron ship 
plates at £6 7s. 6d., while steel ship angles are at £5 12s. 6d., 
and iron ship angles at £6 15s., all less 2} per cent. fot. 
Common iron bars are at £6 15s., and steel bars at £6 7s. 6d., 
both less 2} per cent. f.o.t. 


Shipbuilding and Engineering. 

The engineers’ strike being over, as many of them as 
possible are being put on, but there is not work to go round, and 
a considerable percentage of the late strikers are still out of 
employment. ‘here is more inquiry for new vessels, and it is 
reported that on the Clyde 100,000 tons of new shipping has lately 
been ordered. Here the inquiry has not yet resulted in orders 
There is this improvement to note, that better coal freights are 
forthcoming, and this has led to a reduction in the number of 
vessels laid up. Not long ago over 100 steamers were laid up in 
the Tyne, now the number is only 26. On the Tees all the laid up 
ships have got into work. That being so, there is more liizelihood 
of new vessels being ordered. 


Coal and Coke. 

While coke has become dearer because of the increased con- 
sumption, present and prospective, of the blast furnaces, the coal 
trade is quieter, and the demand is not anything like what it was 
a short time ago, and prices are easier. Best steam coal is at 
13s. 3d. per ton f.o.b., and seconds at 11s. The most business is 
being done in gas coals on export account, and the price of best 
sorts is 1ls., with seconds at 103. Coking coal is obtainable at 
9s. 3d. per ton, and bankers at 9s. 6d. On account of the quieter 
demand some of the collieries have been laid off this week. The 
demand is mainly for the better qualities, the inferior sorts do not 
find a ready sale. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
General Condition of Trade. 

THE position of Trade in Scotland has not materially 
improved generally since last report. In certain departments, 
such as the steel industry and shipbuilding, more work has come 
to hand, and the volume of business in the coal trade is satis- 
factory ; but there is a great variety of industry, as well as of 
mercantile business, in which the depres-ion is severe, and the 
want of employment very serious, At the same time, it is 
encouraging to note that a hopeful sentiment generally pervades 
the principal markets. The thorough character of the measures 
adopted for the relief of the unemployed also tends to inspire 
confidence. 


The Pig Iron Market. 

The Glasgow pig iron market has been comparatively 
quiet since last report. The demand for future delivery, which 
was so active in the last few weeks, has now practically ceased. 
A few lots are taken for a month, but the three months’ business is 
apparently finished for the time, and the d-mand for cash iron 
has been small. Cleveland warrants have sold at 5ls. 34d. to 
51s. 64d. cash, 51s. 5d for delivery in thirteen days, and 5ls. 6d. 
one m nth. 


Scotch Makers’ Pig Iron. 

There has been a quieter demand for Scotch pig iron, but 
the orders already in hand are understood to be sufficient to keep 
the makers busy for some time. The furnaces in blast number 75 
—37 produ~ing ordinary and 38 hematite pig iron—compared with 
87 at this time last year. Prices are well maintained. Monkland, 
No. 1, is quoted at Glasgow 58s. 6d.; Nos. 3, 56s.; Carnbroe, No. 1, 
59s. 6d.; No. 3, 57s ; Clyde, No. 1, 62s. 6¢.; No. 3, 57s 6d.; Gart- 
sherrie, No. 1, 63s ; No. 3, 58:.: Summerlee, No. 1, 63s. 6d.; No. 3, 
58s. 6d.; Calder,No. 1, 64s. 6d.; No. 3, 59s. 6d.; Langloan, No. 1, 
65s : No. 3, 60s.: Coltness, No. 1, 89s.; No 3, 61s. 6d.; Glengarnock, 
at Ardrossan, No 1, 63s. 6d.; No.3, 58s. 6d.; Eglinton, at Ardrossan 
or Troon, No. 1, 58s.; No. 3, 55s. 6d.; Dalmellington, at Ayr, 
No. 1, 69s. 6d.; No. 3, 55s. 6d.; Shotts, at Leith, No. 1, 63s. 6d.: 
No. 3. 58s. 6d ; Carron, at Grangemouth, No. 1, 65s. 6d.; No, 3, 
59s. 6d. per ton. 


Pig Iron Exports and Imports. 

Since the beginning of the year only about 2000 tons of 
Sco'ch pig iron has been sent to the United States, compared with 
56,000 tons in the corresponding nine months of 1907. Canada 
has taken 8000 tons this year against 32,000, tons in the same 

riod of last year. The quantity sent to India is only a few 

undred tons less than in 1907, and the same remark applies 
to Germany. The shipments to Australia are 13,000 tons, against 
an equal quantity in the corresponding nine months ; and Italy 
has taken close on 20,000 tons, being just about the same amount 
as in 1907. The aggregate shipments for the period are 224,996 
tons, being 73,530 tons behind the shipments of the first nine 
months of last year. In the past week the shipments were 6671 
tons, a decrease of 236 tons. The arrivals of Cleveland. iron at 
Grangemouth in the past week have been larger than fusual, 





amounting to 11,642 tons, against 10,640 in the eorrespending 
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week, For the nine months the arrivals aggregate 338,493 tons, 
being 45,671 tons less than in the corresponding period of last 
year. 


Hematite Iron and Steel. 

Since the improved demand set in for steel there has been 
very little increase in the output of hematite pig iron, which is 
now at the rate of about 14,000 tons per week, being 1800 tons a 
week less than at this time last year. There has been practically 
no business in Cumberland warrants in our market in the last few 
days, the price, plus carriage, being such that consumers can 
obtain the Scottish product considerably cheaper. The steel- 
makers are understood to have covered their purchases for work 
already in hand, so that the current inquiry for Scotch hematite 
is quiet, but price is steady, me chants quoting 60s. for delivery 
at the West of Scotland steel works. There has been a fair busi- 
ness in the steel trade, and the orders now received for ship- 
building material, or still to be placed under merchants’ specifi 


25s. to 26s. net; German nuts, 25s, 6d. to 26s. 6d.; beans, 21s, 
to 22s, 6d. net; screened beans, 14s, 6d. to lis. 6d. net; peas, 
10s. 6d. to 11s. net ; rubbly culm, 3s. 9d, to 4s., less 24 ; ordinary 
duff, 3s. to 3s. 3d. net. Swansea quotes other coals :— Best steam, 
16s. to 16s. 9d., less 24; seconds, 14s, 9d. to 15s. 3d., less 24 ; 
ordinary large, 13s. 6d. to 14s , less 24; through bunkers, 10s. to 
10s. 6d_, less 24; small, 7s. to 8s., according to quality, less 24; 
No. 3 Rhondda, 18s, 3d. to 18s, 9d., less 24. Patent fuel, 
13s. 6d. to 14s., less 24. The steam coal market was reported this 
week in Swansea to be a little more active. At Llanelly the 
* Carreg Fach” seam is to be opened out. 


Iron and Steel. 

In sympathy with competitive districts there has been 
little change, and the expected spurt is yet absent. Last week 
only the small mill was working at Cyfarthfa, and only small 
returns were made at Dowlais. Home requirements made a 
little d d on the leading works, and heavy steel rails and 





tions, must be very substantial. The steelmakers have also been 
booking good orders for structural steel of various descriptions, 
and some firms have now work in hand to keep them occupied for 
weeks to come. 


The Finished Iron Trade. 

The makers of finished iron have somewhat irregular 
employment. A few firms are well situated, but the majority 
seem to find difficulty in providing for the regular employment of 
their plant. Since the prices were raised it is said that a fair 
quantity of fresh business has come to hand. The accountant of 
the Scottish Manufactured Iron Trade Conciliation and Arbitra- 
tion Board reports that he has examined the books of the 
employers for July and August, and finds that the net selling 
price at the works averages £5 18s. 11.6ld. perton. This rate 
does not call for any alteration in the workmen's wages during the 
next two months. 


Shipbuiiding and Marine Engineering. 

While the shipbuilding trade of the Clyde has been 
greatly depressed during the last six months, and the launches 
show a great falling off in tonnage, it is gratifying to be able to 
report that in the past month the tonnage ordered is more than 
five times the amount placed in the water, being well over 
120,000 tons. The great bulk of the work has gone to the lower 
reaches of the Clyde, but a very considerable proportion of the 
machinery is to be constructed by Glasgow engineers. 


The Coal Trade. 

There is a continuance of activity in the shipping depart- 
ment of the coal trade. The past week’s shipments from the 
Scottish ports only fell short of the very heavy aggregate of the 
preceding week by 5702 tons, while they were 7263 tons larger than 
in the corresponding week of last year. For the past nine months 
the shipments amount to 10,662,283 tons, being only 336,365 

. tons behind the quantity dispatched in the first nine months of 
1907. When it is noted that this decrease is only equal to about 
one week's shipment, some idea will be obtained of the remarkable 
buoyancy of the coal shipping trade at a time when most other 
industries have been suffering from serious depression. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


Last Week's Coal Trade. 

BusINESS last week was brisk at the chief ports, prices 
well sustained, and if no advance occurred for prompt, coalowners 
were not willing to give abatements for distant business. It was 
felt, generally, with the large tonnage coming in, that prices were 
likely to move upwards. Newport was very brisk, and cleared no 
less than 127,000 tons, of which 113,820 went to foreign 
destinations, and the rest coastwise. Swansea exported over 
77,000 tons, and on several days Cardiff coal shipments were large, 
though the end of the week showed a falling off. A noticeable 
feature of Newport shipments was the improved demand for 
Western and Eastern coals, and for both buyers had to give an 
advanced figure, in most cases 3d. per ton. Shipments to France 
have been heavy, and small coals to that quarter have had a sharp 
rise. Last week Llanelly sent a large quantity of coal to Swansea 
by rail. 


Coal Contracts in the Market. 


I referred last week to the contracts coming in from other 
countries. These are gradually assuming importance, and wiil be 
likely to have large additions, especially from France and Italy. 
The directors of the White Star Line are asking for from 4900 to 
10,000 tons monthly of best steam ; the Egyptian State Railways 
require 310,000 metric-tons of best large steam ; the directors of 
the Paris, Lyons, and Mediterranean Railway will want large and 
small steam coal and patent fuel, and invite tenders; the Etat 
Railway of France are applying for 170,000 tons of small steam ; 
the Buenos Ayres Great Southern Railway are contracting for 
200,000 tons best Monmouthshire, at about 13s. 3d. per ton f.o.b. 
On Tuesday it was stated that the Danish State Railways con- 
tracts were being placed for 145,000 tons of coal. Messrs. T 
Beynon and Co., Newport and Cardiff, and Pyman, Watson and 
Co, are the chief local firms which have been successful. The 
Copenhagen quantities work out at about 19s. 4d., Elsmore 19s. 7d. 
Scotch firms havea portion of therequirements, The Welshcontracts 
were stated by anauthority on ’( hangeto be lower by 4s. 6d. than last 
year’s figures. The directors of the Canadian Pacific Railway Com- 
pany, it wasstated on Change, Cardiff, have just contracted with 
the Cambrian Collieries for 40,000 tons large steam, the supply to 
extend over the first nine months. Price is understood to be about 
15s, 3d. to 15s. 6d. per ton. There is no doubt but that many 
orders have been obtained at figures close to lowest quotations, 
but the fact cn the colliers’ side is regarded as assuring regular 
work, and if tonnage comes as well in addition autumn trade will be 
brisk. 


Lowest Quotations at Cardiff. 

Mid-week’s lowest prices were as follows :—Best large 
steam, 15s. 6d. to 15s. 9d.; best seconds, 14s. 6d. to 14s. 9d.; 
ordinary seconds, 13s. 6d. to 14s.; best drys, 15s. 3d. to 15s. 6d.; 
ordinary drys, 13s. to 13s. 6d.; best washed nuts, 12s, to 123. 6d.; 
seconds, 10s. 9d. to 11s. 3d.; best washed peas, 10s. 9d. to 11s. 3d.; 
seconds, 9s, 3d. to 9s. 9d.; very best smalls, 7s. 9d. to 8s.; best 
ordinaries, 6s, 6d. to 7s.; inferior sorts, 5s. 6d. to 6s. Very best 
Monmouthshire black vein, 13s, 6d. to 13s, 9d.; ordinary Western 
Valleys, 12s, 9d. to 13s.; best Eastern Valleys, lls. 9d. to 12s. 3d.; 
seconds, lls. 3d. to 11s. 6d. Bituminous coal: Best, 17s. 6d. to 
18s. 6d.; best ordinaries, 14s. 6d. to 16s.; No. 3 Rhondda, 17s. to 
17s. 6d.; brush, 13s. 6d. to 14s.; smalls, 9s. to 9s. 6d.; No. 2 
Rhondda, 10s. 6d. to 11s.; through, 8s. 9d. to 9s.; smalls, 6s. 3d. 
to 6s. 6d. Patent fuel, 15s, 3d. to. 15s. 9d. Coke: Furnace, 
15s. 3d. to 16s.; foundry, 17s. to 19s.; special foundry, 22s. to 
24s, 6d. Pitwood, 19s. 6d. to 20s., Cardiff or Newpoft. 


The Anthracite Trade. 

At Swansea the demand for best continues satisfactory, 
and the market generally is looking up, and, as regards some 
qualities, advancing. Machine coals are firm, improving, 
but there has been no revival in rubbly culm, and low figures are 
quoted. Latest quotations :- Stanllyd, hand-picked, 24s. to 25s.; 
seconds, 22s. 6d. to 23s. 6d. net. Swansea Valley: Big vein, 
20s. 6d. to 21s. 6d., less 2} ; red vein, 13s, 9d. to 14s. 3d., less 2}. 
Machine-made: Cobbles, 23s, 9d. to 24s. 6d. net; French nuts, 





sleepers gave a little more activity to business, From Newport 
1550 tons sleepers went to Bombay, and large cergoes of ore for 
Guest, Keen and Co, from Santander and Bilbao came in, and one 
of pig iron from Middlesbrough, and one from Grimsby. At the 
Metal Market mid-week Siemens bars were quoted at £4 10s , and 
Bessemer at £4 8s, 9d. to £4 10s. No prices were quoted for light 
or heavy rails. Pig iron as follows :—Hematite, mixed numbers, 
6ls.; Middlesbrough, 5ls. 4d.; Scotch, 56s.; Welsh hematite, 
62s. 6d. and 63s. delivered. Iron ore, c.if. Newport, 14s. 6d. to 
14s, 9d. Early re-start of pig is promised in the Swansea 
district. 


Tin-plate. 

A large shipment of tin-plates from Swansea showed con- 
siderable acti.ity at the mills last week, The harbour returns 
were :— Received from works, 71,472 boxes ; shipped during the 
week, 96,300 boxes; present stocks, 136,607 boxes. The 
state of the trade is regular, with little alteration. The 
Aber Tin-plate Company is erecting a cold roll plant at 
Llansamlet. At Llanelly there is some degree of quietness, and 
the old complaint is revived that there is not sufficient margin 
between cost price and sale. There, and at Swansea, bars are 
ee. Latest Swansea prices :—Ordinary plates, Bessemer 

rimes, I.C. 20 by 14, 12s, 3d. to 12s. Aad. ; Siemens primes, 
2s, 3d.; T.C. ternes, Siemens primes, 22s, 3d. to 22s. 6d.; 
wasters of both kinds at usual reductions. C.A. roofing 
sheets, £8 5s. to £8 10s.; big sheets for galvanising, £8 5s, to 
£8 10s. ; galvanised sheets, 24g., £12 10s. Block tin, £132 7s. 6d. 
Other quotations were: Copper, £89 12s, 6d.; lead, £13 13s. 9d.; 
spelter, £19 15s.; silver, 233d. per oz. On ‘Change the fact was 
commented upon that America is supplying Canada extensively 
with galvanised plates. 


The Ebbw Vale Colliery Workers. 

At the Tredegar police-court this week the 160 sum- 
monses obtained by the company against their colliers were 
returnable. Damages were claimed, and a good deal of interest 
was centred on the cases, as there were also forty counter claims. 
The claims of the company were for breach of contract in lea: ing 
work without notice, but on the opening of the court the chair- 
man threw out the suggestion that in the interests of peace an 
effort should be made at settling the dispute amicably. The 
desire to do so had been shown by the men having worked regu- 
larly ever since. After an effort made in the direction of settling 
the matter, the authorities were requested to adjourn the sum- 
monses for a month. If the postponement does not lead to a 
settlement, then the contest is to continue. 


Another Coal Find near Swansea. 

It is tolerably well known in Cardiff circles that there are 
few untaken steam coal properties to be obtained, but in the 
anthracite district there are certain to be great developments yet, 
and considerable expansion of trade following upon railway 
enterprise. A short time ago prospecting resulted in a valuable 
coal find between Ystradgynlais and Cwmturch. The Big vein 
has been proved over 6ft., and the Peacock or Brass vein 4ft. 6in. 
Connection with the Midland is to be made. 


Non-unionism. 

This continues to give friction in several quarters. At 
Penrhiwkiber it is reported that 120 members are in arrears with 
Federation pay, and 60 non-unionists are workiug. Notices are 
threatened. At the Rhondda collieries all non-unionists are now 
reported as having paid. 


Swansea Valley Industries. 
The state of the steel trade in the valley is reported as 
There has been little or no ‘‘dumping” during the 
week. Briskness is very evident at the spelter producing fac- 
tories. All the copper works are fully occupied with orders, At 
the Mannesmann tube works there was lessened activity last week 
owing, it was stated, to shortness of material, but a thorough 
resumption of work is certain. Large orders are on hand. Nickel 
works are doing well, and the stamping factories fully employed. 
Chemical works busy. Swansea imported last week 1796 pig 
iron, 574 tons scrap steel, 68 tons machinery, 1350 tons iron ore, 
3961 copper produce, 2200 iron pyrites, and 222 tons blende ore. 


normal. 








NOTES FROM GERMANY, 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Last week’s trade was generally quiet. In pig iron 
business is slowly carried on; very few forward orders can be 
obtained, and the blast furnace works are irregularly occupied. 
The dissolving of the Pig Iron Syndicate is likely to influence the 
German iron market unfavourably, and the dissolving of the 
Siegerland Pig Iron Convention will probably be the consequence. 
Under the present circumstances quotations are likely to meet 
with further reductions, and consumers naturally do not care to 
buy more than is absolutely necessary to cover the inland demand. 
The Stee] Convention has resolved to maintain the present prices 
also for the fourth quarter, but girders will most likely be reduced 
M.5p.t. There is next to no export trade being done. Demand 
and sales in semi-finished steel ant been slightly improving of 
late. Bars in basic have been fairly well inquired for, both locally 
and on foreign account. 


The Silesian Iron Market. 

More life has recently been shown in some departments 
of the iron industry, and the tone all round is a little more stiff, 
The majority of the mills are supplied with work for the next two 
months. 


The German Coal Trade. 

Deliveries from the Rhenish-Westphalian coal district 
have been regular and of fair weight, and from the Silesian market 
a stiff tendency and a rather improving business in house fuel, as 
well as in engine coal, is reported. 


Austria-Hungary. 

Very little change has occurred in the position of the 
iron and steel trade, and the market generally keeps steady. 
pr el in manufactured iron animation has been shown, plates 
and also girders being well inquired for. Coal sells freely in 
Austria-Hungary, and the coke trade is lively ; quotations all 
round are very firm, 


' now. 





Slow Trade in France. 

The iron and steel industries in most districts are rather 
irregularly occupied, and the amount of fresh work obtainable is 
small, Prices are low, and inclined to weakness. In the French 
coal trade unfavourable prices are also complained of, and the 
September sales were, on the whole, effected at lower prices than 
were formerly quoted, 


Iron and Steel in Belgium. 

There has been a stronger feeling, on the whole, both in 
crude and in manufactured iron, and producers have had less 
difficulty in obtaining orders. Foreign sales, too, have been 
rather heavier than before, and there are many who consider the 
worst to ated 9 Especially bars sell more freely, while girders 
remain exceedingly weak and depressed, and plates can hardly 
maintain the ‘oe of £5 8s. p.t. free Antwerp. The plate marker, 
is detrimentally influenced by foreign competition, which has been 
the cause of the prices for plates being for some time past hardly 
higher than those for bars, 135f to 137f. p.t. being quoted for 
inland orders. The result of the lata tenderings for coal for the 
Belgian State Railways has been most disappointing, Enylish 
offers being 2f. p.t. lower than at the ast tendering on the 26th cf 
May. On an average, B:lgian firms offered coal at 1.50f. p.t. less 
than formerly, German and, for the first time, French pits also 
sent in offers. Although the general demand for coal shows q 
slight improvement, there was a decidedly weakening tendency jn 
prices noticeable in most districts the pits not being in a position 
to wait until prices have advanced, but selling at almost any rate 
The colliers in many parts have again been told that a 
reduction in wages of 10 per cent, will take place on the 1st of 
October, 1908, 








AMERICAN NOTES, 


(From our own Correspondent.) 
New York, September 22nd 

Tue United States Government will open bids to-day for 9000 
tons of plates and shapes for the construction of the battleship 
Florida, and on October 9th bids for a similar amount will be opened, 
About 1500 tons will be wanted soon for another lift bridge across 
the Chicago Drainage Canal. Four large bridges at Pittsburgh 
are to be rebuilt. A building for the Public Service Corporation 
at Hoboken across the Hudson will be erected and 2500 tons wil! 
be taken. Within the past few days orders have been placed with 
car builders for about one thousand cars. Numerous improve- 
ments are being made at blast furnaces. The Republic Iron and 
Steel etn 0 has expended 200,000 dols. on its Valley furnace, 
and furnaces Nos, 1, 2 and 3 of the United States Steel Company 
at Ensley, Alabama, will be remodelled at an expenditure of 
2,000,000 dols. The Butler Wheel Works, Sharon, Pa., has 
started full time on an order for 8000 car wheels. 

Steel makers have been greatly encouraged during the past 
week. The estimating departments of several works are now 
crowded with work. Most of this new business is tentative, 
depending on the outcome of the election. The continuance of 
the present Administration will have a good influence on al! 
industries. One large Eastern Pennsylvania concern has sent out 
inquiries for 25,000 tons of basic pig iron to be delivered at the 
rate of 3000 tons or more masa Jobbing foundries are stil! 
running part time. Engineering o— are filling up in an en 
couraging way. A lock-pipe bar line at Springfield, Mass., wii 
take 6000 tons of steel plates, which will be furnished by the 
Carnegie Company. The American Shipbuilding Company has 
ordered 800 tons for lake boat construction. The aes mills 
are running to about one-half of their capacity and they are 
urgently soliciting business, with the result that prices are close 
to cost. 

The copper mining interests are deeply concerned in the talked 
of electrification of suburban railroad lines at Chicago and in 
other cities. Electrification is favourably regarded. If this work 
is prosecuted on a large scale it will materially aid the copper 
situation. Good sized blocks of copper are being inquired for. 
Exports from here and Baltimore for past week 7668 tons, and for 
month 11,474 tons, Tin is quiet at 284. A leading electrical 
interest is inquiring for 50,000 pounds. 








LAUNCHES AND TRIAL TRIPS. 


CHARLESTON, steel screw steamer ; built by Irvine’s Shipbuild 
ing and Engineering and Dry Docks Company, Limited ; to the 
order of Furness, Withy and Co., Limited ; dimensions, 289ft. bin. 
by 40ft. Yin. by 20ft. 64in.; engines, triple-expansion, 204in., 33in., 
54in. by 36in. stroke, pressure 180 lb.; constructed by MacColl! 
and Pollock ; launch, September 26th. 

L’AuDE, steel screw steamer; built by Swan Huntor and 
Wigham Richardson ; to the order of the Compagnie Générale 
Transatlantique of Paris; dimensions, 280ft. by 39ft. in breadth ; 
engines, triple-expansion ; constructed by the builders ; launch, 
September 28th. 

Port INGLIS, steel screw steamer ; built by Irvine’s Shipbuild- 
ing and Dry Docks Company, Limited ; to the order of Furness, 
Withy and Co., Limited; dimensions, 289ft. 6in. by 40ft. 2in. 
by 20ft. 6in.; engines, triple-expansion, 20in., 35in., 54in. 
by 36in. stroke, pressure 180 lb.; constructed by MacColl 
and Pollock ; launch, September 28th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Mr. W. PoLLarD Dicpy has changed his address from 82, Vic- 
toria-street, Westminster, to 28, Victoria-street. His telephone 
number is 666 Victoria, 

WE are informed that the Briickenbau Flender A.G., of Ben- 
rath, near Diisseldorf, have appointed Edward Lomer and Co., of 
110, Fenchurch-street, E.C., its sole agents in the United 
Kingdom. 

THE St. Pancras Ironwork Company, Limited, has gained the first 
prize and gold medal in Class VIII. of the International Indus- 
trial Vehicle Trials held at Piacenza last week by the Italian War 
Department. The net load carried by vehicles in this class was 
10,000 kilos, — 2204 lb. 

THE appointment of Assistant Lecturer in the Mathematical 
Department of the East London College has been offered to and 
accepted by Mr. H. Byron Heywood, formerly Rothschild Scholar 
at University College. Mr. Heywood took a First-class in 
Honours in Mathematics and Physics at the final examination 
for the degree of Bachelor of Science in 1903, and has recently 
received the degree of Doctor of Science from the University of 
Paris. 

Peter Hooker, Limited, inform us that they have purchased 
and taken over from the liquidator of the Newall Engineering 
Company, Limited, the entire plant, stocks, patents, and good- 
will of that company’s business in limit gauges, measuring 
machines, micrometers, surface plates, and other products, and 
will continue the same as a department of their owf business 
under the name of the Newall Engineering Company at their 
works, Blackhorse-lane, Walthamstow, London, E., as soon as 
removal from Warrington can be effected. The new factory will 
probably be equipped and running in about two months, but, to 
avoid delay in the execution of orders, they have arranged to 
carry on at the above address until this time has expired. 
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CATALOGUES. 


JouNsON AND PHILLIPs, Limited, Charlton, Kent.— We have 
ceived a price list from this firm, which gives prices and other 
articulars of open, enclosed and flame arc lamps. 

Tue LEA EQUIPMENT CoMPANY, 136, Liberty-street, New York. 

This is a little pamphlet dealing with the Lea Simplex cold 
metal saw and an automatic grinding machine for sharpening 
meta! cams. 

Jaks ARCHDALE AND Co,, Limited, Manchester Works, 
Ledsam-street, Birmingham.—A new sectional catalogue has been 
sent to us by this firm. Tt deals wish high-speed lathes of various 
sizes and designs. The catalogue contains many illustrations, and 
each is accompanied by a concise specification. 

Pryr ENGINEERING COMPANY, 159, Queen Victoria-street, E C.- 
This is a tasteful little pamphlet dealing with the ‘‘Pitt” oil 
engine. Engines of various sizes are illustrated, and the 
advantages claimed are bey we set forth. A concise description of 
this type of engine is also included, by means of which the reader 
js able quickly to gather what are the principal and the special 
features which it possesses, 

THE STIRLING BOILER CoMPANY, Limited, 25, Victoria-street, 
Westminster, 5.W.—This is an interesting little pamphlet 
containing some particulars relating to tests carried out on Stirling 


boilers. The tests referred to in the pamphlet were carried out 
in many different parts, and under varied conditions. The 
pamphlet is one which should interest those responsible for the 


economical performance of boilers, 

GREEN AND BOULDING, Limited, 28, New Bridge-street, E.C. 

A catalogue has been forwarded to us by this firm which has refer- 
ence to the “ Buffalo” automatic injector, the ‘‘ Buffalo” steam 
jet pam or ejector, “Tripp” metallic packing, the ‘ Star” 
improved steam engine indicator, the ‘‘ Hart” force sight-feed 
oi] pump, the ** Buffalo Duplex” boiler tube scraper, and various 
kinds of stop cocks and check valves, &c. 

THE SCHORCH ELECTRICAL CoMPANY, 35, Basinghall-street, E.C. 
—This is a little pamphlet illustrating continuous-current dynamos 
and motors, and alternating-current two and three-phase induction 
motors. A special alternating-current motor for driving looms in 
textile factories is also illustrated. The pamphlet contains a long 
list of manufacturing firms, &c., to which machines manufactured 
by the Schorch Electrical Company have been supplied. 

W. B. Brown AND Co., Limited, Globe Works, Bankhall, Liver- 
pool. —A newly issued catalogue has reached us from this firm 
dealing with wire ropes and cables, The ropes which it deals with 
are for mining, atrial cableways, tramways, suspension bridges, 
and a)] engineering purposes, Numerous different ropes are illus- 
trated, as well as various accessories used in connection with them. 
The catalogue also contains some reading matter pertaining to the 
goods with which it deals, 

THE STOCKTON AND THORNABY CHAMBER OF COMMERCE, 134, 
High-street, Stockton-on-Tees,—This is a little booklet issued by 
the Stockton and Thornaby Chamber of Commerce, and its 
object is to bring to the notice of manufacturers and traders the 
facilities afforded by that district for the opening of large and 
small works and manufactories of all kinds. The book contains 
some useful reading matter, some interesting illustrations, and a 
plan showing the district of Stockton-on-Tees, 

THE SANTONI ARC LAMP AND ENGINEERING CoMPANY, Limited, 
Farringdon-avenue, E.C.—A pamphlet has been sent to us by this 
company dealing with ‘Santoni” intense flame arc lamps. It 
gives full particulars of the company’s latest pattern of lamp for 
burning 10, 20, and 40 hours, and also of the ‘‘Pearl” enclosed 
lamps for burning 100 huurs. Reference is also made in the pam- 
phlet to the company’s facilities for executing re-winding and 
repairs of all descriptions to electrical machinery, as well as 
boilers, engines, pumps, condensing plant, &c. 

J. DAMPNEY AND Co., Limited, Post-office Chambers, Docks, 
Cardiff.—A newly issued publication has been received from this 
firm having reference to its latest speciality ‘‘ Miraculum ” graphite 
paint for the preservation of iron and steel structural work. We 
are informed that the basis of ‘‘ Miraculum” is not ordinary mined 
graphite which contains 30 per cent. to 40 per cent. carbon, but it 
is a graphite produced in an electrical furnace at a temperature of 
8000 deg. Fah., the resultant product being 98 per cent. carbon, 
which is claimed to be absolutely inert. We are also told that 
100 square feet can be covered with 1 1b. of this paint. Its life is 
also claimed to be double that of ordinary paint. 

SMITH AND GRACE, Limited, 35, Queen Victoria-street, E.C. — 
We have received an extensive catalogue from this company deal- 
ing with Smith’s patents for the transmission of power. The 
catalogue gives prices and particulars of pulleys, shafting, bear- 
ings, and all accessories. Smith’s screw boss is fully explained 
in the early part of the catalogue. With the aid of this device 
pulleys may be secured to the shafting without the use of key- 
ways, keys, or set screws. Also one pulley may be used on shaft- 
ing of twelve different diameters. Pulleys of various designs are 
dealt with, also couplings, plummer blocks, hangers, wall brackets, 
wall boxes, floor standards, sole plates, standards, sleeves, shaft- 
ing, and, in fact, practically everything that is necessary for the 
mechanical transmission of power in manufacturing works and 
other places where mechanical power is used. The catalogue con- 
tains numerous illustrations, and particulars such as prices, dimen- 
sions, &c., are given in tabular form. 

SIEMENS BROTHERS, Queen Anne’s Chambers, Broadway, West- 
minster.—Several interesting publications have been received from 
this firm. One is a pamphlet dealing with electrically-driven 
reversing rolling mill plant It gives a full description of the 
electrically driven cogging mill which the Siemens Schuckertwerke, 
of Berlin, supplied to the Georgsmarienhiitte, near Osnabriick, 
and includes the results of tests made to ascertain the energy 
consumption and efficiency of the plant. The latter part of the 
pamphlet contains a reprint of an article published in Stah/ und 
£isen, in which the design of an electrically driven reversing mill 
is fully dealt with. Three other publications havealso been received 
from the same firm. One is a supplement to catalogue No. 502, 
and deals with thermo-couples and protecting tubes for thermo- 
electrical pyrometers. Another is leaflet No. 502 IX. dealing with 
Siemens pyrometers, and the third is a reprint from the Electrician 
and deals with electrical testing instruments. 

ALFRED HERBERT, Limited, Coventry.—We have received a 
catalogue from this company which deals very completely with its 
hexagon turret lathe, and contains some illustrations showing the 
evolutions of the machine from its first design in 1898 up to the 
present day. A complete description is given of each component 
part, and at the end of the book there are full instructions for 
operating the company's lathes. The book is intended as much 
for the use of the workman as for the office, and constitutes a most 
useful and interesting publication. We have also received a 
copy of the seventeenth edition of Section E of this company’s 
catalogue, illustrating and describing the company’s latest. capstan 
lathes, Special attention is called to the fact that standard tool 
outfits are specified for each machine, which is of considerable 
Service to those who wish to have a machine equipped for all-round 
work, In cases where definite work isin view, the company is pre- 
pared to quote for complete outfits of tools to meet the specific case. 
On pages 55-75 of the catalogue a list is given of all the standard 
tools which are kept in stock. The efficiency of a capstan lathe 
depends to a great extent upon the tools with which it is equipped, 
and there is good reason to believe that the large amount of atten- 


tion which has been given to the subject in the present catalogue 
will be highly appreciated. ; = 














BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 

q th ton-buildi Chancere-lanh, , W.C., at 8d. each, 

The the date of application; the second date at the 
end o, the date of the advertisement of the acceptance of 
the complete yjication. 

Any person may on any of the grounds mentioned in the Acts, within two 
montke of the date given at the end of rn eae the 
Patent-ofice of opposition to the grant of a P 


STEAM GENERATORS. 


21,093. September 23rd, 1907.—IMPROVEMENTS IN STEAM SUPER- 
HEATERS, by Ernest Howard Foster, of No. 111, Broadway, 
New York. 

This invention relates to superheaters for use with water-tube 
boilers, more particularly with those of the so-called “‘ vertical 
tube type,” and consists in the special manner of supporting and 
arranging the superheater. It is carried out by supporting hori- 
zontally arranged superheater headers in hangers embedded in 
the brickwork of the setting, and supported by the strengthening 


drawings. 





a 


first date given is 
the abridgment is 





girders of the setting. The inventor also makes the following 
claim :—‘‘ In a water-tube boiler of the type set forth, a super- 
heater, consisting of two parallel and closely adjacent headers, 
and superheating tubes of inverted U form connected to the 
headers, said superheater being ear “me between two groups of 
water tubes, with the headers extending horizontally across the 
boiler setting in the direct path of the furnace gases, and with the 
superheater tubes extending in a generally upward direction, and 
also in the direct path of the furnace gases.” —September 9th, 1908. 


16,211. July 30th, 1908.—IMPROVEMENTS IN AND RELATING TO 
FEED DEVICES FOR STEAM GENERATORS, by Georges Mennesson, 
of 18, Rue Droit du Canal Troyes ( Aube). 

This invention comprises an automatic distributor for feeding 
instantaneous steam generators, characterised by the fact that a 
chamber A is in communication in the first place directly with a 
cylinder B in which a piston C subjected to a constant load moves, 
in the second place with the generator by means of a valve D 
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which opens towards this generator, and in the third place 
with a source of water by the intermediary of a slide valve E, the 
piston C, the valve D, and the slide valve E being rigidly connected 
one with the other in such a manner that the piston, in moving 
towards the chamber under the influence of the external thrust 
when the internal pressure becomes small, first of all opens the 
valve D, and then the slide valve E to permit of the passage of the 
water through the chamber A to the generator, while when 
vaporisation takes place the powerful pressure transmitted in the 
chamber forces back the piston C, first of all closing the slide valve 
E, then the valve D, with the object of avoiding the continual 
passage of a small quantity of water, and consequently ensuring 
the required pulsatory operation.—September 9th, 1908. 


BUILDING. 


2899. February 10th, 1908.—IMPROVEMENTS IN APPARATUS FOR 
ScREWING IN PILEs, by Heenan and Froude, Limited, of 
Newton Heath Ironworks, Manchester. 

This invention relates to improvements in capstans employed for 
screwing in piles for pier foundations, and is designed to provide 
a guide for the main screwing rope to give it a fair lead on to the 
drum and to maintain it taut, and also to guide it off the capstan 
drum to the winch or winding drum. A guide bracket or struc- 
ture is mounted upon the capstan drum provided with two, three, 


or more arms, which extend out beyond the periphery of the 
drum. These arms rest upon the top of the drum and are pro- 
vided with runners or pulleys which reduce the friction as the 
drum rotates ; one arm carries a fair lead for the main screwing 
ee as it approaches the drum, and is fitted with a bracket and 
rollers or pulleys, over which the rope passes, so arranged as to 
keep the rope taut and prevent it from sagging as it leads on to the 
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ulleys to 
aye the —" rope as it unwinds or is pulled off the drum 
y the winch. yuy ropes or stays are secured to the guide 
bracket to prevent it rotating with the capstan drum or by reason 
of the drag of the screwing ropes upon it. Fig. 4 is a perspec- 
tive view of the appliance removed from the drum.—September 
9th, 1908. 


drum. 


Another arm carries a guide — or 
le 


DYNAMOS AND MOTORS. 


13,073. June 5th, 1907.—IMPROVEMENTS IN ALTERNATING-CURRENT 
ELECTRIC MOTORS OF THE REPULSION TyPE, The British Thom- 
son-Houston Company, Limited, of 83, Cannon-street, E.C. 

The object of this invention is to improve the operation of 
repulsion motors both in power factor and commutation. A rotor 
is provided with a fractional pitch winding, and the brushes are so 
arranged that they short-circuit the rotor winding on a line 
displaced from the line of the primary magnetisation by an angle 
the complement of which bears to ninety electrical degrees a ratio 
approximately equal to the pitch of the rotor winding. Thestator 
winding comprises two groups of coils, one of which is distributed 
over portions of the stator corresponding approximately to the 
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pitch of the rotor winding and the other over the remaining 
portions of the stator. A commutator, brushes, and connections 
are arranged to short-circuit the rotor on a line parallel to the line 
of magnetisation produced by the first-mentioned group of coils, 
the winding being arranged to render a portion of its conductors 
magnetically ineffective at any instant. The direction of the 
magnetisation produced by the stator currents is indicated by the 
line X X. The purpose of dividing the stator winding into two 
groups is first to facilitate reversal of the motor, and, secondly, to 
permit operation of the motor as a series motor on either direct or 
alternating current. The motor shown is bi-polar. There are 
five other illustrations and four claims.—September. 9th, 1908. 


MOTOR CARS AND ROAD TRAFFIC. 


1444. January 21st, 1908.—IMPROVEMENTS IN OR RELATING TO 
THE CHASSIS OF A THREE-AXLE VEHICLE, by De Dion Bouton 
(1907), Limited, of 10, Great Marlborough-street, W. 

This invention comprises a chassis for a three-axle vehicle, com- 
prising the combination with two steering axles at the ends and a 
driving axle in the middle of two frames—one resting on the 
driving axle and on one steering axle, while the other frame rests 











on the first frame and on the remaining steering axle, while the 
axles are maintained parallel. The arrangement will be readily 
followed with the aid of the accompanying engravings, of which 
Fig. 1 shows, in vertical section, a device for connecting and 
suspending the two frames; Fig. 2 is a partial plan of the 


arrangement shown in Fig. 1; Fig. 3 shows in elevation a second 








connecting and suspension device for the two frames ; Fig. 4 is an 
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end view of the arrangement shown in Fig. 3; Fig. 5 shows in| opening of the controlled circuit. The time lag is obtained by | proposed arrangement for a pump dredger is shown in the accom. 
elevation a third construction of the device for connecting and | winding up a divided weight so arranged that under normal con- | panying engraving, the propelling motors not being shown, For 


suspending the two frames; Fig. 6 is a vertical section through 


the axis of Fig. 5.—September 9th, 1908. 


TRAMWAYS AND RAILWAYS. 


11,056. 
communreated by William H. 
County of Alameda, California. 


Arnold, of Oakland, in th 


This invention relates to improvements in wheel bearings of the 
kind in which the wheel can oscillate transversely with respect to 
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May 2ZIst, 1908.—IMPROVEMENTS IN WHEEL BEARINGS, 
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its support by the intermediary of ball races. According to the 
present arrangement as given in the specification, the shaft which 
supports the wheel is provided with conical bearing shoulders upon 
which the wheel and ball races are loosely mounted. —S¢ptember 9th, 
1908. 


ORDNANCE AND ARMOUR. 


884, April 23rd, 1908.— IMPROVEMENTS IN OR CONNECTED WITH 
RECOIL MECHANISM FOR GUN CARRIAGES OR MOUNTINGS, by 
Henry Capel Loft Holden, F.R.S., of the Royal Gun Factory, 
Woolwich. 

In a gun where a mechanical firing device is employed which is 
actuated from a trigger or lever on a non-recoiling portion of the 
mounting or carriege it is of great importance that the gun shou d 
run out after recoil to a uniform and definite position. Hitherto 


the checking of a gun on running out in the firing position is 
generally effected by what is termed a control ram, which, by 
the latter portion 

Th 


entering the chamber filled with liquid during 


of the recoi', gradually brings the gun to rest. control ram 
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and chamber are usually so shaped as to allow the liquid to escape 
more or less rapidly, and thus impede the movements of the gun 
and bring it to rest, and this action of bringing the gun to rest 
gradually has the effect of making the position of rest somewhat 
indefinite. The object of this invention is to ensure the running 
out of the gun to a definite position, in order that the mechanical 
tiring device may re-assume its proper position relatively with the 
tiring trigger or lever, and to this end the invention consists in 
constructing the control ram in such a manner than when the gun 
is run out to a certain point the passage for the escape of the 
liquid from the control cylinder will be temporarily enlarged, so 
that the gun may complete its stroke practically unchecked. 
When the flats ff on the control ram enter the aperture e¢, an 
increased area of passage for the escape of the liquid from the 
control chamber is obtained. — September 9th, 1908. 


SWITCH GEAR. 


19,570. August 31st, 1907.—IMPROVEMENTS IN ELECTRICITY 
Control. ReLays, Charles Gornfield Garrard and Ferranti, 
Limited, Hollingwood. 

This invention relates to relays which are arranged to close or 
— an auxiliary trip coil circuit on the occurrence of an 
abnormal electrical state in the controlled circuit, and more par- 
ticularly in that kind of relay in which a time interval is inter- 
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through a predetermined distance before the main circuit is 
broken. There are several modifications and three illustrations. 
September 9th, 1908 


MACHINE TOOLS AND SHOP APPLIANCES. 


11,537. May 27th, 1908.—IMpROVEMENTS IN FouNDRY LADLEs, 
by the Saxon Engineering Company, Limited, and Edward 
George Paul Boustield, all of the Saxon Iron and Steel Works, 
Fenton, Stoke-on-Trent. 

This invention relates to foundry ladles of the kind provided 
with a partition or baffle which extends across the ladle, near the 
pouring lip, for retaining the slag when pouring, and has for its 
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the ladle the bottom may be taken out to allow the mass to be 
removed. According to the invention the ladle is madecylindrical 
instead of somewhat tapering as is usually the case, and the 
bottom of the ladle is made of cast iron and applied by means of 
bolts or other detachable fastenings. With this construction if 
the metal in the ladle should set, the removal of the bottom will 
allow of the mass being removed.— September 9th, 1908. 


SHIPS AND BOATS. 


12,386. May 28th, 1907.—IMPROVEMENTS IN OR RELATING TO THE 
ELECTRICAL PROPULSION OF MARINE VESSELS, Alexander 
Mavor and Mavor and Coulsen, Limited, 47, Broad-street, 
Mile End, Glasgow; and John Harvard Biles, LL. D, of 
Broadway Chambers, Westminster. 

This invention relates to the propulsion of marine vessels 
electrically by current generated on board the vessel, and it has 
for its object to enable such propulsion to be effected economically 
and without adding or materially adding to the weight to be 
carried by the ship. For this purpose it is proposed not only to 
propel the vessel electrically, but also to drive all such auxiliaries 
as require to be power operated by electric motors, so that the 
generator or generators can be used alternatively to effect pro- 
pulsion and to operate such auxiliaries. An example of vessel in 
which the power requisite to propel the same is approximately 





posed between the commencement of the abnormal state and the 





= of the weight is wound up, while on 
conditions the whole weight is wound up 





object to provide means whereby in case the metal should set in | 


such a vessel it is proposed to adopt alternating current, generated 
by one, or it may be more, alternators driven by a steam turbine 
or turbines, and governed to run at a regular speed which may 
however, be adjusted or altered by electrical means connected 
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with the throttle or other controlling valve or valves, emb: vlying, 
for example, a reversible motor which may be driven from say a 
lighting exciter or other circuit independently supplied with 
current from a separate source. There are three claims and two 
other illustrations, —September 9th, 1908. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-ofice Official Gazette. 


897,285. Automatic VALVE, A. J, Greenaway, Detroit, Mirh,— 
Filed April 3rd, 1908, 
The engraving exp!ains the nature of this invention. A U-shaped 











bar of steel and brass riveted together is employed to open and 
close a valve as the temperature changes. There are three claims. 
897,311. Pressure RecorDerR, (. S. Medford, Mass., ‘ 
to Crosby Steam Chage and Valve Company, Boston Muss... 
Corporation of Massachusetts. —Fded March 13th, 1908. 
The act of expanding the pressure tube of a Bourdon gauge, 


ussiguor 








causes the movement of a chart under a recording pen. The fall 
in pressure does not move the chart, which is mounted on a roller 
driven by a pawl as shown. There are three claims. 


897,448. Piston-rop Lusricator, 2. Blake, 
Canada.—Filed April 9th, 1908. Bye 
The invention consists in the combination with a lubricating cup 


Kenova, Ontario, 








and a piston swab contained therein of a split cap removably 





equal to that of the auxiliaries is met in a pump dredger. The 


There are eight claims, 


attached to the mouth of the cup. 
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THE MARSEILLES CONGRESS ON THE APPLI- 
CATIONS OF ELECTRICITY. 


5 Congress was formally opened on Monday, 18th 
Hang but for thoee members who had arrived in Marseilles 
a couple of days in advance the Committee had arranged 
an excursion on the previous Sunday to Brillanne- 
Villeneuve, 75 kiloms. distant from Marseilles, where 
there is situated the great hydro electric generating 
station which supplies electric energy to a large portion 
of south-eastern France, including Marseilles. Here the 
river Durance yields 40 cubic metres of water per second, 
with a mean fall of 234 m., from which is generated 
12,000 electric horse-power. This is transmitted at 50,000 
yolts as three-phase current to two main transforming 
stations, one near Marseilles, the other at Arles. There 
are summer and winter floods on this river, Durance, 
dependent upon the melting and the fall of the snows 
upon the high Alps, and the supply of water is steadied 
by a reservoir of 40,000 cubic metres capacity and 12,000 
square metres surface. 

There are five 3500-horse-power Francis turbines of 
Escher Wyss manufacture, and these are governed by 
an oil servo-motor, which limits the variation of speed to 
3 per cent. under 25 per cent. sudden change of load. 
Besides these there are also three auxiliary turbines of 
smaller size and two Pelton wheels. The five miin 
dynamos are Thomson-Houston. They run at 250 revo- 
jutions per minute, and give 7500 volts between the 
hases, with 25 per second frequency, this current being 
transformed up to 50,000 volts for transmission. When 
the work now projected is complete there will be no less 
than 600 kiloms. length of 50,000-volt transmission lines. 
Braced metal poles are used throughout. The three 
conductors have each a copper section of 65 square 
millimetres with jute core, and are placed at the corners 
of an equilateral triangle of 1} m. side. Heavy three- 
bell porcelain insulators, set with Portland cement, are 
used, these giving under test an insulation of 65,000 over 
each bell separately and 120,000 over the three cemented 
together. 

M. Berthau, Minister of Public Works, was expected to 
preside at the formal opening of the Congress on Monday ; 
but as he was not present, the President, Professor 
Maurice Levy, took the chair and delivered an address, in 
which he lamented the recent death of M. Mascart, who 
was one of the four honorary presidents, and gave a 
sketch history of the rapid progress of electrical industry. 
In this he referred specially to California and south- 
eastern France as fields of great development, owing to 
their enormous supplies of mountain water, and also to 
the great extensions of electric railway taking place in 
Switzerland and Italy. In the afternoon Professor Ch. 
Fabry, of the Marseilles College of Science, read a paper 
calling attention to the most interesting features of the 
Electrical Exhibition, and the rest of the day was devoted 
to inspection of these. This Exhibition contains many 
things of great interest. Those most worth spending 
time over are the ancient—that is, 20 to 30 year-old— 
dynamos, the original Pacinotti and Gramme machines 
being sent here from their homes in the Polytechnic 
School of Turin ; the electric manufacture of lime nitrates 
in Norway; the collections of the most recent forms of 
high-tension transmission line insulators; and the test- 
ing of cables under 300,000-volt tension. This last was 
exhibited to us with the substitution of about 250,000 for 
300,000 volts, owing to an interruption in one of the con- 
nections of the supply. 

On the Tuesday morning, at nine o'clock, the reading of 
the papers and the discussions thereon were started at the 
Lycée in the Boulevard du Musée. The whole Congress 
was divided into nine sections, each with its own chair- 
man. The attendance in Sections I., VIII., and IX., 
representing the legal, the educational, and the medical 
aspects of electrical industry, was scanty, and the morn- 
ing’s work was soon finished. Section V., devoted to 
mines, traction, and agricultural, had a goodly list of 
papers offered, but half an hour was wasted in vain 
endeavours on the part of the Chairman to persuade any 
one of the authors to take the lead. At last M. Brunswick 
stepped into the breach with his paper on “ Mine Equip- 
ment,” and was rewarded by a good discussion follow- 
ing it. 

Long and interesting papers were read in Sections VI. 
and VII. by MM. Vuignier and Milon upon the electro- 
metallurgy of copper and upon the present stage of 
development in submarine telephony. M. de Marchena 
read a paper on subterranean cables in Section II.; but 
it was in Section III., the title of which is “ Exploitation 
Technique et Commerciale,” that very vigorous and lively 
discussion ensued upon the reading of a paper by M. 
Loucheur upon the “Organisation of Companies for the 
Distribution of Electricity in their Economic and Financial 
Aspects.” Here Prof. Mailloux, an American Professor, 
maintained, in a brilliant and witty speech, the impossi- 
bility of considering the question of economy correctly 
except purely from the point of view of the promoter and 
stock exchange operator, declaring that the schemes of 
skilful engineers were very beautiful, but had no bearing 
at all upon the economic results of undertakings. Need- 
less to say that this cynical view was very warmly 
disputed. 

The afternoon of Tuesday was devoted to a visit to the 
Transformer Station at Allauch, six kilometres outside 
the town and high up upon the hillside, and to the Tram- 
way Steam Generating Station at St. Giniez. At the 
former 12,000 kilowatts are transformed from 50,000 to 
13,500 volts, with space reserved for 18,000 kilowatts, the 
whole being three-phase with frequency 25. This is done 
in four groups with three mono-phase transformers of 
1000 kilowatts capacity in each. The installation is 
spacious, and is strikingly simple and substantial in detail 
design, while the lightning protection is specially fine in 
its simplicity and effectiveness. With these high ten- 
sions it 1s not metal but space and the rigid avoidance of 
complication that is wanted. Of course, all the high- 








tension switches are operated from a distance by low- 
tension apparatus. The energy is carried away from 
this station by five subterranean and seven aérial lines. 

The St. Giniez tramway generating station contains 
a battery of semi-tubular and Babcock and Wilcox 
boilers feeding five Corliss’ cross compound engines, each 
driving a 5500-volt three-phase 25 per second generator 
of 1000 kilowatts, with 25 per cent. overload capacity. 
These engines are by the Société Alsacienne de Belfort, 
the cylinders having 950 and 1500 mm. diameter and 
1400 mm. stroke. They date from 1899, and have 
recently been reinforced by a Curtis turbine generator of 
1000 kilowatts power running at 1500 revolutions per 
minute. 

On Wednesday, Sept. 15th, the Legal Section I. met for 
half an hour only. In Section II., after some discussion upon 
subterranean cables and upon hail-storms, M. Grosselin 
read a paper upon the protection of distribution systems 
against extra high tensions, due either to resonance or to 
reflection, and arising either from the operation of switch- 
ing or from atmospheric discharges. This led to prolonged 
vigorous discussion, from which no definite consensus of 
opinion resulted. 

In Section III. M. Boissonnas read a paper comparing 
the different methods of electric transmission of energy ; 
M. Doucerain one upon the various risks to be insured 
against in electric work; and M. Lépine one upon the 
general technical management of large systems of 
transmission and distribution. Here again the discussion 
resulting was long and lively, M. Mailloux, the leading 
delegate from the United States, explaining the existing 
American practice as regards insurance, and strongly 
urging its advantages. The French insurance system is 
admittedly too rigid and formal; it has no flexibility such 
as permits insurance under the various standards of 
insulation and risk actually existing. Sections IV., VL, 
and IX. did not meet on this day. In Section V. M. 
Brunswick’s paper on mine equipment gave rise to much 
discussion. In Section VII. M. C. Tissot had an 
interesting paper upon wireless telephony, in which he 
said that what was now most needed was improvement in 
apparatus generating sustained oscillation of very high 
frequency and improvement also in microphones whereby 
they could be used in practice with currents of considerable 
intensity. Some interesting information regarding the 
results already obtained in various places was given by 
different speakers on this subject. In Section VIII. M. 
Fabry read a long paper on energy meters, the discussion 
upon which was carried over to next day, and in which 
the magnitudes of the errors of different instruments was 
most insisted upon. 

On Wednesday afternoon an excursion was made by 
boat to visit some of the large modern store sheds at the 
port and the new generating station of the Marseilles 
Compagnie de |’Electricité at Cap Pinéde. Here the 
boilers, erected in 1908 by the Soc. Fond. Courneuve, 
are hand-fired, with the exception of two which have 
chain grates. Cardiff coal at 36f. per ton is mixed with 
local slack at 6f. or 7f. per ton. This local coal is brought 
from the Bouches-du-Rhone mines by a tramway laid in 
a tunnel originally excavated to drain the mines, which 
were at first subject to floods but are now passably dry. 
The electric power at Cap Pinéde is obtained from three 
Brown-Boveri-Parsons turbo generators, running at 1500 
revolutions per minute, each of 1800 kilowatt overload 
capacity, or 236 ampéres at 5500 volts normal. The 
boiler pressure is 13 atmospheres, and during our visit 
the admission pressure was 8}, while the vacuum in the 
surface condensers was 720 mm. mercury. 

On the Thursday very little was done in Sections I., VII., 
and IX., and Section I. was definitely closed. In Section 
II. the matter of chief interest was a paper by M. Mont- 
pellier on electrolysis arising from electric distributions, 
and a lengthy resolution was voted asking that detailed 
information on this subject from “ all generating stations ” 
should be sent to the Electrical Committee of the Con- 
gress. This Congress is said to be an international world 
congress, and if this request be fully complied with we 
congratulate the Committee on the prospect of a full pro- 
gramme of analytical work. This paper of M. Mont- 
pellier’s appeared nowhere on the printed programme, and 
this same subject was dealt with again on Friday in Sec- 
tion III.in a very excellent paper by M. Brylinski. 
This repetition, and the want of occupation of any kind in 
several of the sections, are only partial illustrations of the 
extraordinarily careless management of the Bureau 
which organised this Congress. Many other illus- 
trations, both material and personal, could be given 
of this phenomenon; as, for instance, the complete 
ignoring of the existence of the official delegate of the 
Canadian Government, personally introduced by Sir 
Wilfred Laurier, whose name did not even appear on the 
list of members of the Congress. M. Brylinski’s paper 
was on the general subject of the results of using earth 
returns, and its most important feature was its insistence 
upon inductive influences as those chiefly objectionable, 
with explanations of how these ought to be avoided or 
minimised. Incidentally the important, and not too 
commonly recognised, fact was mentioned that all the 
bad effects from earth returns are proportional to the 
magnitudes of the currents, and not at all to the magni- 
tude of the voltage used. 

Section IV. was occupied on the Thursday with the con- 
sideration of heating apparatus, chiefly domestic, but also 
used recently in bakeries, M. Goisot reading a lengthy 
report on the subject; while on the Friday arc lamps gave 
rise to prolonged discussion. In Section V., on Thursday, 
M. Korda explained the action of the Heyland-Korda one- 
pole transformer, which transforms high-tension alternate 
current into low-tension continuous current, and M. 
Gratzmiiller read an important paper upon “ Mono-phase 
Traction Motors.” A very lengthy and important paper 
by M. Ed. Tissot, comparing the various systems of 
electric traction, was read in abstract, for the adequate 
discussion of which, unfortunately, there was no time; 
and Professor René Swyngedauw, of Lille, presented 
interesting calculations of the proper sections and the 





proper voltages to- secure maximum economy under 
various conditions of transmission. 

On the Friday this section was occupied with the subject 
of “ Traction on Canals,” a lengthy report by M. Legouez 
being read in abstract; while considerable discussion 
arose upon M. de Griége’s paper upon “ Traction Motors 
for Railways and Tramways.’ Another paper by M. de 
Tratz,.upon the “Use of Electric Driving in Work- 
shops and Factories,” led to a vote recommending 
machine tool makers to incorporate the electro motor as 
part of the machine, and no longer to content themselves 
with the motor driving a countershaft. Far too much 
matter was placed before this section to permit of any 
adequate discussion. Other papers were read here on 
the Saturday, one being by M. Mailloux, in which he urged 
the adoption on the Continent of the American practice 
in the numerical statement of measures of acceleration. 
In Section VI. there was a very lively passage of arms 
raised by certain omissions in the paper on the present 
condition of electro-metallurgy by M. Gin; and on 
Friday, in Section VII., M. Devaux-Charbonnel and 
M. Blondin communicated interesting information regard- 
ing the progress made in rapid telegraphy and teleauta- 
graphy. : 

Section VIII. devoted most of the Thursday to instru- 
ments of precision, and then discussed an interesting short 
paper by M. Blondel, entitled “ What should an Electrical 
Engineer be?” This paper was intended to be discussed 
along with a long and important report by M. Janet, the 
president of the section, describing with full statisties the 
various great electro-technical schools of the world. But 
owing to the absurdly crowded programme of this section, 
and presumably to the too great modesty of the President, 
this report, which was to have been the chief feature in 
this section, was never read or formally mentioned. The 
discussion on the training of electrical engineers was, 
however, long and lively upon Saturday, and included the 
reading of two letters sent to Mr. Blondel by Colonel 
Crompton and Mr. Parshall. In it, also, M. Mazan, 
Chief Electrical Engineer of the Chemin de Fer de !’Est, 
made a very earnest and effective protest against the 
high-grade training of too many professional electrical 
engineers, for the half of whom no decently remunerative 
work could be found. 

On the Friday afternoon the members visited the elec- 
tric generating station of the gas company of Marseilles. 
Here there have been at work for two years three 
American Curtis turbo-alternators of 1000 to 1500 kilowatts 
at 25 frequency, and one Curtis ditto of British Thomson- 
Houston make, of 1175 kilowatt, the voltage in both 
cases being 5500. There is also now being erected an 
American Curtis machine of 5000 kilowatts. The steam 
is supplied to this through fourteen bonnet valves opened, 
one following the other, by cams upon a shaft controlled 
by an oil servo-motor put into action by a centrifugal 
governor, the speed of the governor being controllable 
from the switchboard for the purpose of synchronisation 
by a small electro-motor which, by worm gear, puts more 
or less tension on a spring acting fipon the governor lever. 
All the condensers here are of the surface type. Oil is 
pumped into the bearings at 15 atmospheres pressure. 
There are twelve semi-tubular hand-fired boilers by the 
Assoc. du Sud-Est. 

On Friday afternoon a popular lecture on “ Wireless 
Telegraphy ” was delivered by Professor de Lesignier, and 
an enjoyable dinner concluded the business in the evening. 

The Congress may be said to have been a great success, 
although no immediate results of importance issue from 
it. Its success has been due to the excellence of many of 
the papers read and the vigour of the discussions thereon, 
and was attained in spite of the total want of intelli- 
gent organisation of the proceedings, and in spite of the 
excessively uncomfortable and not over-clean seating 
accommodation provided in the Lycée class-rooms where 
the sections met. This criticism does not apply at all to 
the excursions to visit the various works about Marseilles, 
which were well arranged and most interesting. Between 
1400 and 1500 members were inscribed on the register of 
the Congress. The bulk of these were, naturally, French; 
many of them Italian and Swiss; a comparatively small 
number of Germans, a dozen Russians, and half a dozen 
Scandinavians ; half a dozen Americans from the United 
States and two or three Canadians; lastly, two British. 
The British alone sent no delegates. As an International 
Congress it can hardly be reckoned as representative, but 
it was strong in point of members and in the variety of 
views expressed. 








CONCRETE AND STEEL WORKSHOP 
IN CANADA. 


SiruaTEpD alongside the older factories of the Canadian 
General Electric Company at Peterborough, Ontario, the 
new shop for the manufacture of transformers, completed 
during the past season, forms an extensive addition to the 
already extensive buildings of this company. The new 
shop is in marked contrast to all the others, in which red 
brick has been largely used, being built entirely of rein- 
forced concrete. The design was prepared by the Canadian 
General Electric Company’s building department, and the 
special requirements in the up-to-date manufacture of 
transformers have been carefully looked after. The con- 
struction was carried out by the Dominion Engineering 
and Construction Company of Montreal. 

The bold lines of the building have been adopted to be 
in keeping with its large dimensions—300ft. long, 82ft. 
wide, and 52ft. 4in: high, in addition to two wings. The 
ground floor is divided along the centre by a row of steel 
columns. On one side is a runway for a 20-ton crane, 
while the other side contains a gallery for manu- 
facturing purposes for the whole length of the building. 
The ground floor is served by two standard gauge sidings, 
the one entering the extreme end of the building leading 
from the main tracks, the other crossing through the 
building near the other end, and giving access to the old 





shops, which run parallel tothe new one. As will be seen 
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by reference to the engraving, Fig. 4, and also to the 
illustrations on page 378, the building is well lighted. 


The arrangements for heating and ventilation are perfect, | 
and the convenience of the workmen has been consulted | 
| the necessary 
|might be carried up ahead of the walls proper, and 


in every particular. 
The floors throughout are finished in hard maple, 1}in. 


thick, in about 3in. widths, laid with square edges and | 
| the merit of providing for variation of temperature 


nailed down through the top. In the gallery this floor is 


in such a way as to facilitate speedy construction. For 
this reason the concrete in the columns or pilasters was 
arranged to be independent of the adjacent walls, but 
jointed ir such a way as to be weatherproof and to ensure 
support to the walls, in order that it 
had 


simplify the formwork. This arrangement also 


cient quantity to go twice around the building, inside and 
out, As far as possible the wall lifts were poured one da 

and lifted the next continuously throughout the wor, 
Usually a gang poured concrete on one side of the build. 
ing while another gang lifted the forms on the opposite 
side. The window frames were temporarily furred out tothe 
exact thickness of the wall, so that the wall forms could be 
used without cutting from the foundation to the cornice 


| every 20ft. throughout’ the total length of over three 
hundred. The steelwork had been designed without 
expansion joints. Being completely within the interior 


The pilaster forms were made 8ft. long, and were used 
by filling about 6ft. deep and then moving up. The 
columns greatly assisted the green concrete and Der. 
mitted the removing and lifting of the form ahout twenty 
hours after pouring. The form-work for the cornice and 
for ordinary walls is clearly illustrated in Fig. 3. 

The concrete machinery—Fig. 6—consisted of a No, 3 
Ransome mixer and elevator, operated by electric cutrent 
from the adjacent factory. Its position was first deter. 
mined for the foundations by the convenience of the 
delivery of sand and gravel by teams. For the concrete 
superstructure it was decided not to move the ma: hinery 
but to erect a hoisting tower well above the top of the 
skeleton steelwork, making the receiving hopper high 
enough to permit of the filling of the Ransome carts run. 
ning on the flat roof on temporary planking laid for the 
purpose—Fig. 5. The downspouts were made din. square 
inside, of light pine boards, with a hopper mouth at the 
top and an elbow at the bottom to prevent the segrega- 
tion of the component materials of the concrete when 
dropping—Fig. 2. The down spouts extended into the 
forms below and were cut off at the bottom as lift after 
lift was reached. Several spouts were used and arranged 
on walings fastened tothe steelwork, so that they could be 
easily slid around the building. The concrete was mixed 
wet and hoisted to the top of the tower, automatically 
dumping into the hopper, from which it was drawn to the 
carts as required. Each cart held six cubic feet and wag 
readily wheeled full on the plank runways by one man, 
pease inpicteee The runways once laid served the whole building. The 

SCO CFOS full-height hoisting would at first appear uneconomical, 
a ee ae but when it is remembered that the constant lift gives 

_Thilageamcnningyyyyypi tii the engineman an opportunity to work to a marked cable 
and enables him to run at full speed instead of slowing 
down for varying stops the advantage will be «uite ap- 
parent. In this manner the actual erection of the concrete 
superstructure occupied twenty-eight working days, 


nailed to 2in. by 3in. spruce set on edge and spiked 
together, being secured to the supporting steel beams 
through wooden furrings. In the ground tloor the earth, 
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Fig. 4-THE COMPLETED BUILDING 
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which, considering the size of the building, is thought to 
be a record in its line. The cost also was very low. 

The proportions of the concrete were 1 Portland cement 
to 24 sand, and 5 of gravel. As a matter of fact the pit 
run of sand and gravel was remarkably uniform. The 
material was perfectly clean and uniformly graded from 
a good sharp quartz building sand to a gravel the size of 
hen eggs. A careful determination having been made of 
a typical large sample, the resulting concrete was found 
to be very dense. Afterwards from time to time the pit 
run was checked to be sure of no variations. All con- 
crete was mixed very wet, so as to pour readily. It was 
carefully spaded next to the forms on being deposited. 
It was found that the wall surfaces required practically 
no re-touching on removing the forms, and that the 
baffled ends of the down spouts obviated all separation of 
the materials in pouring. 

Throughout the work plain merchant rounds were used 
for the reinforcing. As far as practicable the rods were 
made in units and put into the forms while they were 
being placed. Ordinary black wire was used for fasten- 
ings. The situation, size, and number of the rods will 
be seen in the engraving, Fig. 1. 

The accompanying illustrations show clearly the forin 
of the steel skeleton—Figs. 5,6,and 7. The views of the 
concrete work, taken as the construction proceeded, will 
add to the interest of the description. A general idea of 
the completed building will be gathered from our illustra- 
tion—Fig. 4. 


€ Fig. 1i—DETAILS OF CONSTRUCTION 


after being carefully levelled and compacted, was covered | its temperature would not vary very greatly, whereas the 
with 5in. of cinder concrete made with cinders and coal | encasing concrete would be exposed to the blazing sun 


| of the summer and to the winter's blast, and it was felt 
| that this could better be taken care of by making frequent 
| joints. Thus the double purpose was served. This feature, 
| together with the arrangement of the forms and the 

peculiar method of handling the concrete, is believed to 
| be new in Canada, but has since been adopted in the 
| United States in a few instances. The detail dimensions 
} and arrangement of the expansion will be seen by refer- 

ring to the engraving, Fig. 1. Generally the walls 

are Thin. thick between the pilasters. The window 


tar mixed hot. After the cinder concrete had been 
thoroughly pounded, lin. hemlock boards were laid close 
together over the whole surface. On these 2in. tongue 
and groove spruce or pine planks were laid crossways 
and well nailed through the boards and into the cinder 
concrete. Then at right angles to this planking similar 
maple to that mentioned above was nailed down in the 
same way. 

The roof was made by nailing 2in. by 4in. spruce on 




















THE ROYAL COMMISSION ON SEWAGE 
DISPOSAL. 
No. I11.* 

In dealing with the methods of feeding percolating 
filters, the Commissioners say that the main object 
aimed at should be to deliver the liquid uniformly over 
the whole area in such a way that each particle of 
material receives an equal quantity of liquor. The 
working of a distributor should not be affected by 
atmospheric conditions such as wind, frost, kc. It should 
be capable of adjusting itself to large variations in the 
flow; or, in other words, it should deliver equally well the 
small flow of night sewage and the increased flow during 
storms. The distribution should not be liable to be 
affected by the stoppage of small holes by the suspended 
matter of the sewage or tank liquor. The apparatus 
should be easy to clean, and the points at which the 
moving parts are in contact with the stationary parts, or 
with the parts which have a different motion, should, as 
far as possible, be separated. from the liquid which is 
being distributed. 

Six different forms of distribution have come under the 





Fig. 3—-FORMWORK FOR CORNICE AND WALLS 


| frames were set as the work progressed, the projecting 
| sills being omitted at the wall pouring and cast after the 
edge to the furring strips,-which were bolted to the steel | forms had been taken down and moved up for the next 
rafters. Over the spruce was laid Carey’s patented roofing, | lift. The casting of the sills in this way obviated the 
a burlap painted and jointed in a special manner. | cutting of the wall forms, the sills themselves being 
The steel skeleton will be readily understood by reference | readily and quickly cast by a couple of men following up 
to Fig. 7, page 378. As a matter of convenience to all parties | the work systematically. The pilaster forms were always 
concerned, the foundations, which were of concrete, were | kept well ahead of the wall forms and were handled by 
laid in the autumn of 1906, and finished so that the steel | distinct gangs of workmen. 
erection might proceed during the winter months. | Generally the forms were made of 2in. stuff dressed 
An urgent demand for the completion of the building | and jointed, backed up with 3in. by 4in. studding. The wall 
made it necessary to detail the concrete superstructure | forms were about 3}ft. wide over all, and there was a suffi- 


Fig. 2—POURING CONCRETE 








*No. Il. appeared October 2nd, 1908, 
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observation of the Comuuissioners, but it is stated that, 
as no com parative tests of the various forms have been 
made by them, they only propose to offer certain general 
observations regarding them. The six forms include (1) 
sprinklers of various types; (2) spraying; (8) flushing in 
definite volumes; (4) distribution by means of fine 
material laid on the surface of the filter, the liquid being 
by this means spread over the whole or greater part of 
the filtering area; (5) the Stoddart dripping trays; and 
(6) tipping troughs. 


As regards type 1—moving sprinklers—the remark «is | 
made that unless driven by applied power they are | 


seriously affected by wind, frost, and snow. Automatic 
revolving sprinklers, when used intermittently, i.e., when 
fed from a flushing tank, are capable of adjusting them- 
selves to a large variation in flow, but when used con- 


tinuously, without a flushing tank, their rates of working | 
can only be varied within somewhat narrow limits. The | 
forms of sprinkler in which the tank liquor is delivered to | 


the bed through a number of small holes need a consider- 
able amount of attention. The arms require to be brushed 
out at least once a day, unless the tank liquor happens to 
be exceptionally free from suspended matter or not likely 
to produce fungoid growths. 

The distribution by type No. 2—sprayers—is, it is 
remarked, almost always rather unequal. Moreover, a 
considerable head of liquid is required, and constant 
attention needed to keep the holes clean and free. At 
Birmingham, where the nozzle form of distributor is in 


use on a large scale, this requires the constant attention | 


night and day of one man to each acre and a-half of 
filter. “This constant walking over the surface of a 
filter is a distinct drawback,” remark the Commissioners, 
“but assuming that the occupation is not dangerous to 
the workman, we think this method of distribution will, 
in many cases, be found efficient and cheap.” It will be 
observed that, though danger to the workman is referred 
to, no mention is made of the possibility of disease germs 
being carried through the air to surrounding districts 
when the wind is high. 

As regards types 3 and 4—flushing and spreading, to 
use contracted designations —the Commissioners say, 
with reference to the former, that it would only be suit- 
able in a limited number of cases; and to the latter that 
it would seem to be advisable, where this method of dis- 
tribution is adopted, that the filter should be constructed 
throughout of fine to medium material, except round the 
drains. 

Types 5. and 6—dripping trays and tipping troughs—are, 
in the Commissioners’ opinion, more suitable for small 
than for large installations. They can adapt themselves 
to large variations in flow, but they are better suited for 
the distribution of a large volume of weak liquid than for 
a small volume of strong liquid. Distribution is seldom 
perfect with either of them, and consequently it is advis- 
able to have deep beds where they are adopted. Medium 
sized or coarse material should be used to prevent 
“ ponding.” 

All forms of distribution on percolating filters are, it is 
explained, liable to give rise to nuisance from smell, if 
a strongly smelling liquor has to be dealt with. In the 
case of tipping trays or tipping troughs the nuisance is 
confined more or Jess to the immediate vicinity of the 
filter; and it may be largely done away with at small 
works by providing an inexpensive form of cover for the 
filter. The nozzle form of distributor -is,.it is added, 
naturally the most liable to give rise to sfiiell, but moving 
sprinklers are almost equally bad in this‘fespect. 

After some remarks concerning the most convenient 
superficial area for a percolating filter and on the con- 
struction of the bases of stich filters, the question of 
choking is next dealt with. The choking is due to two 
causes acting either alone or together; the first being 
suspended matter in the liquid, and the second fungoid 
growths. The remedy for the former is more or less 
evident, but regarding the latter the Commissioners state 
as follows :—* So far as we are aware, such growths have 
not been made the subject of systematic study in connec- 
tion with sewage disposal, and little appears to be known 
as to the conditions under which they flourish.” They 
are therefore “impressed with the need for practical 
experiments which have for their object either the pre- 
vention or the destruction of the growths on the surfaces 
of such filters.” The results of some experiments made 
with the idea of killing these growths are given. 


Relative Cost of Treating 1,000,000 gallons of Sewage per Day. 








| permanganate ; (3) that the flow of sewage is 1,000,000 | 
gallons per day in dry weather; and (4) that in times of | 


storm twice the dry weather flow is passed through the 


filters. It is assuméd that the sewage has been subjected | 


to preliminary tank treatment for the removal of sus- 


pended matter, and that in each case a satisfactory final | 


effluent is produced. The cost is taken out for prelimi- 
nary treatment and for filtration, including loan and all 


other charges, and the results are embodied in the table | 
| reproduced below, which gives the cost per million gallons, | 


dry Weather flow. 
Thigtable is really ouly a repetition in another form of 


what had previously been said in the report, but it is | 
convenient to give it in the present instance as showing | 
in one table the Commissioners’ idea of the relative costs | 


of contact and percolating bed treatment following various 


(2) Taking into account the gradual loss of capacity of 

contact beds, a cubic yard of material arranged in the 
| form of a percolating filter will generally treat satisfac- 
torily nearly twice as much tank liquor as a cubic yard 
| of material in a contact bed. 

(3) In the case of sewage containing substances which 
have an inhibitory effect upon the activity of micro- 

| organisms, the working power per cube yard of filter of 
either type may be more equal. This point, however, is 
not clearly established. 

(4) Percolating filters are better adapted to variations 
of flow than contact beds. 

(5) The eftluents from percolating filters are usually 
much better aérated than the effluents from contact beds, 
and, apart from suspended solids, are of a more uniform 

| character. On emptying a contact bed the first flush is 


Relutive Cost of Treating 1,000,000 gullons of Sewage per Day. 





Ss A P 
oS te sk 
% 2 
Total cost 3 Sess 
Total cost of AS 9 $s 
Method of treatment. of treatment treatment Sa use 
per annum. per million| ™ a2 ae 
gallons. | % 2.6 Bs 
S&S a 
* ay - 
Percolating Filters. 
; cia : - 

. Yom 3 } s. d £ sd s. d 
Chemical pr.cipitation, quiescent settlement followed by percolating filters... ... .. ... ...) 1831 0 4 5 0 4 1 23 
Chemical precipitation, continuous flow settlement followed by percolating filters ... ... ..| 1796 11 2 418 5 1 2 
Quiescent settlement followed by percolating filters 1490 16 11 ae a 0 117 
Continuous flow settlement followed by percolating filters 1525 1 1 43i ee 
Septic tanks followed by percolating filters 1589 15 4 ay Sa 1 0 

Contart Beds. 
Chemical precipitation, quiescent settlement followed by single-contact beds ...| 2058 16 11 5 12 10 1 44 
Chemical precipitation, continuous flow settlement followed by double-contact beds 231412 5 6 6 9 1 64 
Quiescent settlement followed by double-contact beds ... 2398 0 7 611 4 i 
Continuous flow settlement followed by double-contact beds 2596 17 3 t 2-4 1 9 
Septic tanks followed by double-contact beds ... 2661 9 6 7 510 1 94 

Land Treatment. 

Class of soil and sub-soil and method of treatment— 
Class I.—Sub-class a: Filtration with cropping ieee aes 1116 12 1 31 2 0 8 
4: Filtration with little cropping 8485 9 5 2 6 6 0 62 


” ” ce: Surface irrigation with cropping 


Class 11.—Surface irrigation with cropping 


Class 11].—-Surface irrigation with cropping 


13111410 | 311 10%) 0 104 
| 192 92/15 43 1 34 
228 08 | 7 40 19 


* Based on a flow of 33 gallons of sewage per head per day. 


systems of preliminary treatment. The conclusion they 
arrive at is that after preliminary treatment purification 
by percolating filters only costs about two-thirds as much 
as purification by double contact beds. It may be added 
that their estimates for double contact beds per acre 
3ft. deep, including filtering material, concrete, rendering, 
drains, distribution channels, engineering, and contin- 
gencies, amount ay proximately to £5700. 

Attention is next given to the relative efficiency of 
contact beds and percolating filters. With the object of 
investigating this portion of the question, a series of 
experiments was carried out with beds of both classes 
at the Accrington sewage works. We have not the 
space to go into these experiments in detail, but we 
propose to summarise the results which the Com- 
missioners remark “may be regarded as quantitative 
comparative results, from which we think useful 




















Contact beds. Percolating filters. 
Preliminary process. Total costof | Total cost | Total cost | Total cost of Total cost Total cost 
preliminary | of filtration | of complete | preliminary of filtration | of complete 
treatment. process, | treatment. treatment. process. treatment. 
i | a a | 
£ sd. £44. .|) 2.4.0 £ sd. £ sd. £ sd. 
(Juiescent settlement with chemicals... ... . 3 811 23h? | 632: 3 811 i) ae 5 0 4 
Continuous flow settlement with chemicals ...| 3 2 2 > 23-0 es 8 2 2 116 3 418 5 
(Quiescent settlement without chemicals ... ...; 119 8 411 8 611 4 119 8 2.333 Rags 
Continuous tow settlement without chemicals | 110 11 5 4 72 3 110 11 212 8 43 7 
ROR, © Sos cas yee. ccs. Sar sven cane pe 114 6 511 4 7 510 | 114 6 212 8 47 2 
* Single contact oven ad in this cone, cas 


The Commissioners then offer some observations as to 
the relative cost of contact beds and percolating filters. 
They, with this end in view, compare the two types of 
filters in a hypothetical case in which they assume (1) 
that the fall is ample; (2) that the sewage is of a normal 
domestic character of average strength, i.e., a sewage 
which would require about 100 parts of oxygen by weight 
for the oxidation of the organic matter contained in 
100,000 parts of sewage. This, it is explained, would 
generally be equivalent to about 10 or 12 parts per 
100,000 of “ oxygen absorbed” in four hours from strong 





generalisations may be drawn '’— another case of arguing 
from one sewage to another! 

The results arrived at are :— 

(1) The amount of sewage which can be purified per cube 
yard of contact bed or percolating filter varies—within 


| usually much more impure than the average effluent 
| from the bed 
| (6) The risk of nuisance from smell is greater with 
| percolating filters than with contact beds. 
| (7) It is also found that with percolating filters there is 
| a nuisance from flies, especially with filters constructed 
| of coarse material. In the warmer months of the year 
| such filters swarm with members of the Psychodidae, 
| which, though appearing to breed and develop in the 
| filters, may usually be seen in large numbers on the walls 
| of houses and buildings close to or on the works. At 
| Accrington and Dorking a small midge-like fly with a 
| dark body and striped wings has appeared and causes 
| inconvenience to the men by its bite, which gives rise to 
| local irritation. 
| A series of tables is then given of the analytical results 
| obtained (a) at the different sewage works which have 
| been under observation by the officers of the Commission, 
| and (6) by the authorities at the sewage works of Bir- 
| mingham, Burnley, Heywood, Huddersfield, Leeds, Man- 
| chester, Oldham and Sheffield. These are of consider- 
| able interest by reason of the variety of conditions 
existing at the different places, and the various methods 
| of treatment employed. 
| PART III. PURIFICATION OF SEWAGE BY TREATMENT 
ON LAND. 


| The opening sentence of this portion of the Report is as 
| follows :—‘ There can be no doubt that, where the soil is 
| suitable and the area of land sufficient, the organic 
| matters in sewage can be thoroughly oxidised by land 
| treatment.” It is explained that this fact is well estab- 
| lished, not only by investigations made by earlier Com- 
| missions, but also by wide general experience. The 
| investigations of the earlier Commissions did not, how- 
| ever, extend to the bacteriological side of the question, 
| and to this matter the present Commission devoted some 
| attention. Judged by chemical analysis, they state that 
| both classes of effluent possess similar qualities, and that 
| high rates of purification may be obtained with either. 
| They come to the conclusion, however, that speaking 
| generally, the effluents from artificial filters which they 


ractical limits—nearly inversely as the strength of the | have examined are not equal in purity to those from the 
iquor treated. This statement is based on the assump- | best land, when a comparatively small quantity per acre 
tion that the size of the material of which the filter is | is being treated. Eftluents from heavy land are often of 


composed is, in each case, suitable to the character of the 
liquor treated, and that the material is arranged at the 
proper depth to secure maximum efficiency. 


| very inferior quality. 
| kinds of land, they think that the danger of some of the 


Moreover, in the case of some 


sewage escaping in an unpurified condition is greaterthan 
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Fig. 3—DINING AND REFRESHMENT ROOM 


it is in the case of artificial filters, assuming equally 
careful management in the‘two cases. 

The Commissioners’ investigations have not shown that 
there is any essential bacteriological distinction between 
effluents from land and effluents from artificial filters, 
though effluents from land usually contain. fewer micro- 
organisms than effluents from the artificial filters which 
are at present in use. The bacteria in the filter effluents 
can, however, be largely reduced, if this is necessary, by 
some additiona! process, such as sand filtration or 
sterilisation. There is no doubt, they add, that there is 
a greater retardation in the passage of an excremental 


organism through soil than through artificial filters, at | 
| largely depend on local circumstances. 


the rates of working generally followed in the two cases. 
This is probably a factor of importance in relation to 
the life and virulence of certain pathogenic microbes. 
From a bacteriological point of view the treatment of 
sewage on land may, under favourable conditions, reduce 
the bacteria to quite a remarkable extent. The reduc- 
tion both in the total number of bacteria and in the 
bacteria growing at 37 deg. Cent.—blood heat—may vary 
from 94 per cent. to 99 per cent. But notwithstanding 
this large percentage reduction, it is pointed out that 
the number of microbes of undesirable sort remaining in 
the effluent may often be very great. 

The Commissioners then proceed to discuss the follow- 
ing points in the order given :—Volume of sewage which 
can be treated on land; physical texture of soils ; pre- 
liminary settlement of sewage before land treatment; 
disposal of sludge at sewage farms; evaporation and 
absorption of the water of sewage in land treatment; and 
loss of nitrogen from sewage during its purification. 
Replying to the question, “Is a sewage farm dangerous 
to health?” they state that no proof has yet been 
furnished of direct or widespread injury to health in the 
case of well-managed sewage farms. They, however, 
sound a note of warning against the sinking of wells in 
the neighbourhood of a sewage farm, and draw attention 
to the fact that some effluent was collected by digging a 
pit in the chalk on the Luton farm. The results as far 





as they went showed that, apart from the purification | 
effected by the surface soil, sewage underwent compara- | 
tively little purification in its passage through about 3ft. 
of chalk. 

After some remarks on the subject of the manage- | 
ment of sewage farms, the question of the cost of sewage | 
treatment on land is gone into, and finally a comparison | 
is made between the cost of treatment by land and by 
artificial processes. The comparison is made in a table 
which we reproduce above. In publishing this table the | 
Commissioners emphasise the fact that in the preparation | 
of it a number of assumptions have been made, and that | 
the relative cost of different methods would, in practice, 


Assuming that really suitable land can be purchased at | 
£100 per acre, land treatment of sewage is, the Com- 
missioners add, probably cheaper than artificial treat- 
ment; but where the soil is not suitable, so that only a 
comparatively small volume of sewage can be treated 
per acre, the cost of land treatment ‘ would probably be 
greater than that of most of the artificial processes. The 
differences in cost are, however, small, and it is evident 
that, in deciding between the two methods, regard must 
be had to local conditions. If, for instance, £200 per 
acre had to be paid for land, the cost of land treatment 
would materially exceed the estimates given, which have 
been based on an assumed uniform price of £100 per acre. 
As a rule, an effluent from good land, properly worked, 
contains practically no suspended solids, but this cannot 
be said of artificial filters, even assuming that settlement 
of the effluent in tanks is adopted. This might be a 
factor of considerable importance in the case of some 
streams.” 








EGMORE STATION, MADRAS. 


For some time it had been felt that the traffic to be 
handled in Madras had outgrown the accommodation 
provided for it at the Egmore Station, and that some- 





Fig. 2--THIRD-CLASS WAITING AND 


| engraving we give of it in the Supplement. 


BOOKING HALL 


Fig. 4—INTERIOR OF STATION, LOOKING EAST 


thing better was required than the old-fashioned cramped 
station which had done duty for many years as a terminus 
for the South Indian Railway. Mr. Henry Irwin, C.I E., 


| was therefore invited to design a building suitable to the 
| needs of the traffic and worthy of the city of Madras. 


After many alterations in his plans, the building, which 
was opened on June 11th, was decided upon. The pleas- 
ing design of the exterior will be gathered from the 
The building 
is after the Moghul style of architecture, built of brick 
relieved with handsome granite and Thada sandstone 
work. There is a granite plinth on the road frontage up 


| to the basement level, and the intricate stone carving, 


fantastic-shaped brackets, drip stones, and rich friezes at 
once attract the attention of any observer to the beauty 


| of the building from an architectural point of view. The 


fine carved granite stonework of the porches, one opposite 
the first and second-class, and the other opposite the 
third-class passenger entrance, and in other parts, is worth 
particular notice. From a distance the symmetrically placed 
towers and small characteristically shaped semi-circular 
domes of the station present a fine appearance against the 
sky-line, and lead one to expect what is realised on a 
close approach that the station ranks as one of the most 
beautiful of the public buildings in the city of Madras. — 
The main building is 880ft. long by 71ft. wide, and is 
two storeys high. The lower floor, at the platform level, 
contains the refreshment rooms, waiting-rooms, and the 
usual offices for the station staff, and also a post-office— 
as shown in the plan Fig. 5. At the east end of the 
building there is a single-storey extension 67ft. by 45tt., 
in which a large and well-appointed luggage and 
parcels office is provided, and beyond this another 
single-storey building 90ft. by 20ft. for the Govern- 
ment Railway Police and for lamp and_ store 
rooms. The accommodation for the comfort and con- 
venience of passengers leaves nothing to be desired. 
There are two spacious waiting or booking halls, one for 
first and second-class passengers, 40ft. by 37ft., and 
separated from it by the space occupied by the station 
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offices; another for third-class passengers, 76ft. by 52ft., 
with a large waiting-room for native ladies leading off 
the same. There are well furnished ladies’ and gentle- | 
men’s waiting-rooms for first and second-class passengers | 
and a large dining and refreshment room—Fig. 8—4Oft. 


IRON AND STEEL INSTITUTE. 
No. II.* 


Tue paper by Messrs. C. Koettgen and C. A. Ablett, 
the second paper read on Wednesday last, was entitled 





the maximum power is required, to enable the fly-wheel to give up 
its stored energy, and the fly-wheel regains it stored energy again 
as it is speeded up in the interval between the passes. Fig. 1 
illustrates the effect of the fly-wheel in reducing the fluctuations 
of power on a three-phase motor driving a sheet mill. The top 
curve shows the fluctuations of power when the slip resistance 






by 40ft., with a buffet on to the platform, where light | 
refreshments can be had, completes the accommodation 
downstairs. On the upper floor there is an office at the 
east end for the District Traffic Superintendent and at 
the west end a kitchen, the space between being occupied 


| Rolling Mills,” and elicited a somewhat lengthy discus- 
sion. We give the paper in abstract below :— 


“Some Results of Experience with Electrically-driven | was cut out, so that the fly-wheel could not fall appreciably in 


speed and give any beneficial effect. The lower curve shows the 
variation in power when the slip resistance was adjusted to its 
proper value. A fly-wheel is most suitable for equalising fluctua- 


| ‘The employment of electric power for rolling mill driving offers | tions in power where the maxima only last a very short time, and 


| great facilities for the exact measurement of the power required 


by thirteen bedrooms, six bathrooms with lavatories and | for different classes of work, and enables the knowledge as to how 


where there is time between successive maxima for the fly-wheel 
to regain its speed. 
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Fig. 5—PLAN OF EGMORE STATION, SOUTH 


asitting-room. Each bedroom and the sitting-room is 
provided with an electric fan, an electric bell, and a tele- 
phone, by means of which the occupants can make known 
their wants to the attendant of the refreshment room 
without having to call or wait for a servant to come to 
receive the order. The sanitary fittings throughout the 
building are of the latest water system pattern, drained in 
the most modern manner. 

Outside the building there are departure and arrival 
platforms, 895ft., 700ft., and 650ft. long respectively, con- 
nected by an ironwork footbridge and covered over for 
alength of 602ft. by a three-span steel plate roof with glazed 
gable ends. Views of the interior of the station are given 


in Figs. 1, 2, and 4, and in the Supplement. The station | 


and platforms are lighted throughout with electric light, 
and the rooms are fully equipped with electric fans, the 
power for which is produced in the railway company’s 
power-house adjoining the premises. An up-to-date 
suction gas plant is to be put down, but has not yet 
arrived, so the dynamos are to be temporarily driven by 
steam. 

The building was begun in September, 1905, and the 
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the power varies for different sections, and how it is affected by | 


variations in temperature and quality of the metal, to be widely 
extended. Continuous records can be easily obtained showing 
how the current, speed, and voltage of the mill motor vary under 
different conditions by using three instruments, :.¢., a recording 
voltmeter, ammeter, and speed indicator, each of which auto- 
matical y trace their records on a strip of paper. Such a series of 
records is shown in Fig. 1 for a sheet mill, and from these records 
the exact value of the power required during each pass can be 
seen. Such results are almost impossible to obtain from a steam 
engine, owing to the labour involved in working out the very large 
number of indicator diagrams which have to be taken. For 
instance, nearly 2500 separate indicator diagrams would be needed 
to obtain such results as are shown in Fig. 1 for a steam-driven 
mill. 


Figures were given to show the power required for rolling | 


different sections. These had been taken from among the results 
obtained from over one hundred and fifty rolling mills, which have 
been equipped by the Siemens Companies, the results of which 
have been kindly placed at the disposal of the authors, ard will 
doubtless be of value in assisting would-be users of this method of 
driving rolling mills. Discussing the question of power necessary, 
the authors say that in determining this it is not merely sufficient 


to dimension the motor so as to deal with the average power | 


required, making due allowance for interruptions in working and 
so forth, but it must also be capable of giving as an overload the 
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The fly-wheel must not only be capable of dealing with the 
fluctuations of energy required for each pass, but aiso the total 
energy which it had to give up asit drifted down in speed in order 
to make up the balance of the energy which it was not able to 
regain in the interval between the passes. 

Where a three-phase motor is used, and the fall in speed is 
obtained by placing a slip resistance in the rotor circuit, a loss of 
power takes place in the slip resistance which is proportional to 
the slip required and to the power which the motor is giving. No 
such loss of power takes place in the case of a direct-current 
motor where the fall in speed is obtained by using a compound 
winding. In consequence of this, with a three-phase motor, a less 
fall in speed is usually allowable than is the case with a direct- 
current motor, and, consequently, a heavier fly-wheel has to be 
used to give out the same amount of energy. The question as to 
what slip should be used in such a case is decided entirely by the 
| cost of power, since if a greater slip is employed there is greater 
cost involved due to loss of power, while if there is a less slip the 
cost of the fly-wheel, &c,, becomes more. The slip should, there- 
fore, be selected so that the combined cost of loss of power wasted 
and capital charge on the fly-wheel is as small as possible. It is 
sometimes stated that the loss of power which occurs in provid- 
ing a slip resistance for a three-phase motor in order to enable 
the fly-wheel to reduce the peaks which the motor has to carry, 
{can be avoided by providing an automatic arrangement by 
which the slip resistance is only connected in the rotor circuit 
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Fig. 1i—POWER DIAGRAMS OF ELECTRICALLY DRIVEN ROLLING MILLS 


work has been executed and the details worked out by 
the company’s architect, Mr. E. C. H. Bird, to whom 
much credit is due for the satisfactory way in which the 
construction has been carried out. Mr. T. Swaminatha 
Pillai, of Bangalore, carried out the contract for the | 
building, except the special work of the reinforced | 
concrete floors, roofs, and partitions, which was done by 
Messrs. Arbuthnot’s Industrials. 

To provide space for the new station and greater | 
facilities for handling trains, which the increasing | 
business of the company demands, the lines and platforms | 
of the old station have been entirely re-arranged ; and, in | 


maximum power required. A considerable margin should be 
allowed between the maximum power which is probably required 


| and that which the motor can give, as the maximum power 


required frequently occurs towards the last passes when the 


| material is becoming cold, and a comparatively small variation in 


the temperature of the material is found to have a very consider- 
able effect on the power required for rolling. Experience shows it 
to be desirable that the motor should be able to give as a 
maximum overload a torque corresponding to twice its normal full 
load rating. 

In many cases if no fly-wheel were used a motor of larger size | 
than that which corresponds to the average power would have to 
be installed in order to deal with the maximum power, but the 
fly-wheel will so reduce the maximum power which the motor has 
to give, that the size corresponding to the average power can be | 


order to complete the work of the extension of the sidings, | installed. In order that the fly-wheel may equalise the fluctua- 
the old station building will now be demolished. The | tions in the power the motor and fly-wheel must fall in speed as | 


station-house and platforms. occupy an area of 3} acres. | 





* No. L. appeared October 2nd. 


when the load is such that the current taken by the motor 
exceeds a predetermined limit and is switched out again when the 
maximum load is passed. 

The employment of an automatic slip resistance may be found 
very useful in obtaining an equalisation of the power taken 
from the supply system, as it can be so set as to prevent the 
current taken by the motor from exceeding a predetermined 
limit, any reasonable excess of power over that which the motor 


| will give being supplied by the fly-wheel. This arrangement, 
| however, may involve some rather considerable variations of 


speed. Another advantage of the automatic slip resistance is 
that when it is employed the fly-wheel is able to gain speed 
quickly during the periods of light load, or, in other words, the 
fly-wheel is able to regain its stored energy in a shorter time. 
From what has been said above it will be seen that it cannot be 
said generally whether the employment of an automatic slip 
resistance is an advantage or not ; each particular case must be 
judged on its merits. 
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The reason that so steady a speed can be obtained with electrical 
driving’ is partly due to the fact that the overload capacity of an 
electric motor is much greater than that of a steam engine, and 
partly because an electric motor responds instantaneously to any 
increased demands for power. An electric motor which is capable 
of giving, say, 1000 horse-power continuously, can work very 
economically when only giving 700 horse-power or so, and is quite 
capable of giving a torque corresponding to 2000 horse-power 
instantaneously. It thus may be said to have an overload capacity 
of over 180 per cent. 

As the armature of an electric motor, especially that of a three- 
phase motor, runs in a comparatively small air gap, it is desirable 
that the wear of the bearings should be as small as possibie, in 
order to keep the armature central in the field ; and to secure this, 
motor bearings are always made of very ample surface in propor- 
tion to the weight of the armature and shaft, so that the pressure 
per square inch on the bearings is kept very low. It is therefore 
especially desirable that the bearings should not be subjected to 
any undue strain due to the method of drive. Experience has 
shown that in order to avoid such strains it is very desirable that 
motors of large size should drive through a flexible coupling, and 
the satisfactory running which is obtained by the provision of such 
a coupling justifies the extra capital outlay. 

Illustrations of flexible couplings successfully employed 
for this purpose on the Continent were given in the paper, 
which concluded with considerations of the draughts taken 
with a reversing rolling mill and the arrangement of last 
passes. 

Mr. A. Lamberton, the first speaker, said that all would 
be agreed as to the interest of the paper, it being interest- 
ing not only for what it stated, but for what it did not 
reveal. It was admitted that the power to drive electric- 
ally-driven mills could be ascertained, but yet the authors 
had failed to tell the Institute what was the number of 
pence per ton that electrical mills required to work them. 
Had those figures been given the paper would have been 
made much more valuable. They had been privileged 
to see at Messrs. Dorman, Long and Co.’s the previous 
day an electrically-driven reversing mill, and he had no 
doubt that the results from that mill would be forthcoming 
at a later date, and would furnish some interesting 
details. He would, however, like to foreshadow another 
method of driving a mill which he thought would be satis- 
factory. His method was an adaptation of the old 
system of driving a reversing mill by positive clutches. 
One objection to that method was that when the clutch 
went into gear at the full speed of the rotating mill great 
shocks necessarily resulted. The arrangement with 
which he had been experimenting was to employ a friction 
clutch, possibly of the coil clutch type, which would be 
used for the purpose of starting the mill from rest, and 
accelerating its speed to within about 5 per cent. of 
the normal speed of rotation, and at that point the 
positive clutch would be automatically put into gear,.and 
the whole load of rolling the ingot taken by that positive 
clutch. The fact that the positive clutch would go into 
gear at the time when the speeds were practically coin- 
cident would ensure the absence of shock, while at the 
same time the mill would be driving positively when the 
load came on. With such an arrangement as that it 
would be possible to use a constantly running motor 
with heavy ftly-wheel in which a large amount of accumu- 
lated energy was stored and available when the load came 
on. This would have the effect of reducing the peak load 
of the motor, and in that way all the advantages of the 
Ilgner apparatus, which was so costly to instal, would be 
available in a much more economical way. 

Mr. W. J. Larke said that the authors in dealing with 

' the question of overload, suggested that experience showed 
it to be desirable to give as a maximum overloada torque 
corresponding to twice the normal full load rating. Ina 
cogging mill equipment, in the design of which he had been 
associated, and which was to be installed in the course of 
the next few weeks, they had adopted three times the full 
load rating, and while he deprecated any general state- 
ment on the subject, investigations which had been 
recently made went to show that it was desirable that 
the motor should be able to give at the maximum over- 
load three times its full load to meet all the conditions 
which might reasonably be expected to obtain in a mill 
of that character in ordinary service. He noted that in 
the particular equipment referred to in the paper the 
fly-wheel had reduced the maximum power which the 
motor was required to give, from 1980 horse-power to 
1200 horse-power. They had been able in the case to 
which he referred to reduce the demand on the power 
plant from 1200 to 500, and in cases of maximum demand 
on the mill where the motor was expected to develop a 
maximum of 3600 horse-power, they had reduced the 
power demand to 700 horse-power. With regard to slip, he 
noted that the author said it was entirely decided by the 
cost of power. He did not agree with that, for if 
excessive slip were adopted then the rate of working of 
the whole equipment would be reduced. The authors 
also stated that the automatic slip regulator did not give 
the saving in efficiency that would appear at first sight. 
He was bound to say without making any general state- 
ment on the subject, that in very many cases there was a 
considerably greater advantage than the 1 per cent. 
referred to from the employment of automatic slip regula- 
tion, and any motor of high capacity ought to be fitted 
with automatic slip regulation. It was stated that 
another advantage of automatic slip resistance was the 
gain in speed by the fly-wheel during periods of light load. 
That was the whole raison d’étre of the automatic slip 
resistance. 

Mr. H. Crowe pointed out that one objection to the 
reversing mill was the high capital expenditure involved. 
In order to reduce that expenditure on the electrical 
equipment it had been proposed to connect the variable 
voltage generator direct to a high speed motor such as 
the steam turbine or high-speed gas engine. In that 
way some of the links of the Ilgner system would be 
cut out, and not only would the capital expenditure be 
reduced, but the efficiency would be raised owing to the 
saving of the losses in the parts which had been dispensed 
with. What it meant was that the fly-wheel which 
stored up the power would be fixed direct to the steam 
turbine or gas engine. 

Mr. Adolphe Greiner called attention to the change 





in velocity which occurred automatically when the load 
on the motor increased in order to allow the fly-wheel 
to return part of its accumulated energy. The variation 
of 7 per cent. referred to by the authors was too small. 
In a three-high mill driven by a motor of 1000 horse- 
power the loss of velocity went up to 20 per cent. in the 
finishing passes. The continuous-current motor was 
better adapted for mill driving than the alternate-current 
motor, as the latter would not allow any sliding without 
further loss of power. Moreover, the motor gave a 
better machine for standing high overloads. The 1000 
horse-power motor referred to could support momentarily 
from 1800 to 2000 horse-power without sparking. The 
question of electric driving for reversing mills had received 
a good deal of attention in Germany and Austria, and a 
considerable number of plants had now been put down. 
In some cases steam turbines were employed, and in 
other instances gas engines. 
know whether the process was an economic advantage. 
He had a good many figures in his possession, and 
without going into detail he would give the leading 
results to the meeting. Reckoning coal at the price at 
which it stood at present, taking depreciation on the cost 
of the installation at 15 per cent., which was a very heavy 
item, they came to the conclusion that the electrical 
reversing mill was nearly as economical as steam, in 
spite of much higher first cost, with the proviso that the 
electricity was produced from waste gases. It became 
much higher when coal had to be burned to obtain the 
current. 
with waste gases the rolling of one ton cost 6d., but 
where coal had to be employed for generating current the 
cost was 9d. 

Mr. Ablett, replying on the discussion, said Mr. Lam- 
berton had complained that the cost of rolling had not 
been shown in pence per ton. The form of showing the 
cost in kilowatts had been adopted for the reason that 
the cost of power varied, and if the number of kilowatts 
per ton was recorded it was not very difficult to obtain 
the cost in pence if the price of power were known. Mr. 
Larke had referred to the question of the maximum 
power which the motor was required to give, and he also 
referred to the fact that the automatic slip resistance 
enabled the tly-wheel to gain in speed during periods of 
light loads. The question as to whether that was an 
advantage would depend upon the conditions. If there 
was considerable interval then the necessity for automatic 
slip regulation did not arise, so that the question of the 
slip becoming excessive and reducing the output did not 
enter into the question. With regard to the torque of 
the reversing mill motor, they found that the motors 
worked so intermittingly that the question of slip did not 
come into consideration at all. The question of torque 
need only be considered in arranging the equipment. 
With regard to the comparison of costs made between an 
electrical and a steam mill, it had to be remembered that 
the power demand was affected very considerably by the 
composition of the material rolled and by the tempera- 
ture. In one case doubling the percentage of carbon 
caused the power to go up by 50 per cent., so that the 
composition of the material and the temperature had to 
be taken into account to enable a proper comparison to 
be made. 

Mr. Sherard O. Cowper-Cowles then read his paper “ On 
the Production of Finished Iron Sheets and Tubes in One 
Operation.” The following is an abstract of the paper :— 


Hitherto it has been the universal custom to produce iron or 
steel sheets, tubes, and wire by a process of smelting the iron, 
refining, cementation, annealing, rolling, or drawing. The object 
of the present paper is to describe an electrolytic process for 
making tubes, cylindrical vessels, sheets, and wire in one or two 
operations from crude or scrap iron, or direct from the ore, with- 
out the processes of smelting, rolling, or drawing, at a cost that 
has hitherto been thought impossible. 

The author in the year 1898 made a number of experiments on 
the production of electrolytic iron plates, and produced plates of 
considerable thickness, but in such a rough condition that they 
required smelting and rolling ; the rate of deposition, moreover, 
was so slow as to render the process impracticable, and it was not 
until the year 1900 that he succeeded in obtaining some small 
tubes. 

The results obtained were a great advance on what had 
hitherto been effected, but were not far enough advanced to be 
turned to practical account; it was not until the present year 
that sheets and tubes were obtained of a quality equal to steel, 
and with a surface that required no after-treatment, such as 
rolling or drawing. 

An electrolytic iron production process, to be of commercial 
value, must fulfil the following conditions, namely, the voltage 
between the terminals of the depositing cell must be low, the 
current density per square foot of cathode surface must be high, 
and the iron or steel deposited must be in such a form that it can 
be used for industrial purposes without smelting. An electrolytic 
process that fulfils these conditions must revolutionise many 
branches of the iron trade, as it will enable thin iron tubes and 
sheets in particular to be produced at a very low rate of cost and 
without the necessity of burning coal or carbon. 

The process briefly consists in placing crude iron—which may 
contain those elements which are at present so detrimental to the 
production of high-class iron or steel—or finely divided iron ore, in 
suitable containing vesse’s in which an acid solution is circulated, 
using an insoluble anode material; or, further, the process may 
combine the use of soluble and insoluble anodes. The crude iron 
or iron ore being in each case connected to the positive pole of a 
dynamo, the iron goes into solution, and is deposited on cylinders 
or plates which may be either rotated or stationary, depending 
upon the class of finished prodact required. 

Fig. 2 represents the general arrangement of the apparatus 
employed when depositing from crude iron or the ore. In the 
former case the iron is arranged around the cathode, and in 
the latter insoluble anodes—of graphite, for example—a small 
electric current being employed to assist the leaching process. 
It is conceivable that in some cases iron might be recovered with- 
out mining, acid liquor being circulated over the ore deposits, 
The process lends itself to the recovery of iron more especially 
from carbonated ores, ‘‘blue billy,” Lake, and bog ores. An 
electric process will no doubt also prove to be a valuable adjunct 
where pig iron is used for precipitating copper, enabling the iron 
to be recovered instead of running to waste. Good results have 
been obtained from an ore containing — 
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When it is desired to produce a highly finished sheet, a meta} 
sheet of the desired surface is wrapped round the cathode, and 
held in position by means of grooves and wedges. 

In this way sheets of large dimensions can be made; by employ. 
ing a mandril, say, 8ft. in diameter, a sheet 24ft. by 5ft. or 7ft, 
can be produced. When it is desired to produce tubes, iron 
mandrils somewhat smaller than the internal diameter of the 
finished tube are coated with lead by electro-deposition, or by 
having lead drawn over them. ‘Thus prepared, the mandrils are 
rotated in a suitable apparatus. When the desired thickness of 
iron has been deposited, the mandril is heated to a temperature 
suflicient to melt out the lead, and thus admits of its easy with. 
drawal, 

The electrolyte employed consists of a 20 per cent. solutiog of 
sulpho-cresylic acid saturated with iron. Sulpho-cresylic acid is a 
cresol-sulphonie acid containing approximately 108 parts of creo} 
and 98 parts of sulphuric acid. he cresol contains ortho, 335 per 
cent.; meta, 40 per cent.; and para, 25 per cent. his creso] jg 
heated with sulphuric acid, yielding isomeric cresol-sulphonic 
acids, 
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Fig. 2—ELECTROLYTIC PRODUCTION OF IRON SHEETS 


In some cases it is advantageous to add small quantities of 
carbon-di-sulphide, the temperature of the solution being about 
70 deg. Cent., the current density about 100 ampéres per square 
foot. The solution is kept charged with iron oxide, which is kept 
in suspension in the electrolyte by means of stirrers, by moving one 
or both of the electrodes, or by circulating by means of a bucket 
pump, as shown in Fig. 2. The specific gravity of the electrolyt« 
having the iron oxide in suspension is about 1.52. . 

Excellent results have also been obtained by depositing the iron 
in a closed cell with a vacuum of a few inches, and also with a 
chloride solution and porous cells, bleaching powder being pro 
duced as a by-product ; or the chlorine utilised to form fresh iron 
chloride. 

The following are two typical analyses of electrolytic iron 
produced under the conditions described in this paper : 

1. Per cent. 
.. 0.060 
0.011 
0.016 
0.041 
traces 
0.004 


Carbon (by combustion) .. 
Silicon .. ge 
Sulphur 

Phosphorus 

Manganese 

Arsenic .. 


0.65 
0 048 
0.045 
0.04 
0.01 
traces 


Combined carbon under 
Silicon .. . 

Sulphur ; 

Phosphorus . . 

Arsenic .. “A 

Manganese es p ‘ ae ae ns 
Electrolytic steel with considerable variations in the percentage of 
carbon can also be produced. 

Conclusion.—The electrolytic production of iron and steel has 
now emerged from the laboratory or academic stage to a practical 
conception, enabling iron and steel to be produced in a highly- 
finished form from iron ore or scrap iron, in a condition which 
realises the highest market value, by a process which reduces 
labour to a minimum, and under conditions which can be compared 
to the working of a central electric light station for cleanliness and 
health. 

In conclusion, the advantages may be summarised as follows : — 

1 Finished products, such as tubes, sheets, and wire can be 
produced at less cost than by the processes of smelting, retining, and 
rolling. 

2. A product is obtained which does not corrode as readily as 
steel, at less cost. 

3. The process can be worked economically when no coal is 
available. 

4. Iron ore that is useless for ordinary smelting operations can 
be advantageously utilised by the electrical process. 

5. The process is a power process, and utilises but little labour. 
Small units can be worked economically. 

6. The process is more cleanly and healthy than the operations 
of smelting. 

7. Little or no scrap is formed. 

There was no discussion on this paper. 

Mr. A. E. Pratt also presented his paper on “ The Future 
Development of the Metal Mixer.” We shall in a future 
issue print an abstract of this paper. There was no dis- 
cussion. 

Sir Hugh Bell said, with regard to the papers on which 
no discussion had taken place owing to want of time, 
that he hoped correspondence would be contributed for 
publication in the “ Transactions” of the Institute. He 
trusted the authors whose papers had not been discussed 
would not assume that the value of their contributions 
was not appreciated, and with respect to Mr. Pratt's 
paper, he would point out that it dealt with a subject 
of considerable interest. 


ProposeD NEw By-Laws. 

In dealing with this subject the President said a matter 
which would have to come before the Institute next May 
was the question of the suggested new by-laws. The 
existing by-laws had been framed when the Institute first 
came into existence forty years ago. It was true that in 
some respects they were not satisfactory, but the matter 
was a somewhat delicate one, and had been allowed to 
rest. When, however, the Institute was incorporated 
under charter, the question again came up for considera- 
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tion, and finally it became necessary, in the judgment of 
the Council, to provide in the representation of the 
Institute places for persons who, perhaps, were not able 
to give the attention that was required from active 
members of the Council. A print had been circulated 
among the members, but no alteration of rules or by-laws 
could be made except at the annual meeting, which was 
held in May, and notice of any alteration to be proposed 
was required to be given at the autumn meeting of the 
Institute. Under these circumstances the Council 
recommended giving formal intimation of their intention 
to submit the by-laws for approval at the annual meeting 
in May next. One or two suggestions had been made, in 
particular by Mr. Westgarth, who proposed that when 
members of the Council retired they should not be eligible 
for re-election until after an interval had elapsed. 

Mr. Westgarth, in explaining his proposal, said it was 
already a rule of the Institute that the President should 
not be eligible for re-election without an interval, and he 
thought that the same arrangement might extend to 
members of the Council. At the present time there was 
an unwritten rule that when once a member had been 
elected to a seat on the Council he remained there for 
life, and as one of the principal honours of the iron and 
steel trade of this country was a seat upon the Council, 
he thought it would be better to make it possible for new 
members to be elected by the automatic arrangement he 
pro} josed. Atthe same time, he did not suggest that this 
proposal should affect the present sitting members of 
the Council. 

The President said that the Council had a perfectly 
open mind on the proposal which had been made, and 
their only object was to secure for the Institute the 
strongest Council possible. If, when the matter came up 
for decision, the members came to the conclusion that 
this object would be attained by the modification sug- 
gested by Mr. Westgarth, he was quite certain members 
of the Council would readily yield their position in order 
to arrive at so desirable an object. 

At the conclusion of the business meeting members 
were entertained to luncheon in the Town Hall by the 
Reception Comunittee. 

In the afternoon there was an inspection of the new 
graving docks and shipbuilding yard of Simith’s Dock 
Company, Limited, on the Tees, when Lady Bell per- 
formed the ceremony of opening the sluices of one dock 
and opening the gates of the other. These works were 
described in our issue of October 18th, 1907. Mr. James 
H. Edwards, in proposing a vote of thanks to Lady Bell, 
presented her with a bronze bust of Sir Hugh Bell. 

There were also visits to the works of the Cargo 
Fleet Iron Company—described in our issues of the 12th, 
19th, and 26th of May, 1905, Bell Brothers, Limited, 
the Clarence Steel Works of Dorman, Long and 
Company, the North-Eastern Steel Company, and the 
Skinningrove Iron Company. 

A ball given at the Town Hall at night was very 
largely attended. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





STEAM AND AIR HAMMERS. 


Sin,—In a letter appearing on page 72 of your issue of July 17th 
last, bearing the signature of Mr. Scott-King, some comments are 
offered upon figures quoted by you from our catalogue of steam 
and compressed-air hammers (No. 1450H) in an article on 
page 412 of your issue of April 17th. The letter makes reference 
to, and should evidently be read in conjunction with, an article on 
pages 66 and 67 of your issue of July 19th, 1907, giving some 
diagrams and calculations furnished to you by Mr. Scott-King’s 
firm. These calculations give comparative air and power con- 
sumption data for two systems of compound compressed air-driven 
hammers successively manufactured by the firm, and differing in 
the arrangement of the cylinders, and the result of the comparison 
is to show a markedly lower power consumption for the newer 
system. Our comments will necessarily have reference both to the 
letter and to the figures quoted in the article. 

Now, from a careful study of the figures quoted in the article it 
becomes clear that the apparent favourable result shown for the 
newer of the two systems was due to three main causes, each of 
which we submit ought to have been eliminated from an impartial 
comparison, 

(1) A newer type hammer, construeted with a ratio of 1:3 
between its high and low-pressure cylinder spaces, is compared 
with an older type hammer constructed with a ratio of only 1: 2. 
(We do not admit that either the one or the other of these expan- 
sion ratios can be advantageously used for reasons given below, 
connected with the very great temperature drop involved ; all we 
are here suggesting is that for a fair comparison of the two 
arrangements there should have been equality between them 
in this matter of the expansion ratio for which they were con- 
structed.) : 

(2) There is used for the purpose of these calculations, a pressure 
of only 41 Ib. to 50 Ib. for the later of the two types, while for th» 
earlier the makers’ more usual but necessarily less economical 
pressure of 85 lb. to 92 lb. is retained. 

(3) For the 41 1b. and 501b. pressures—i.¢., for the newer type 
of hammer —a compressor of quite unattainably high efficiency is 
assumed, requiring only 10.6 and 11.9 horse-power respectively — 
presumably brake horse-power delivered to compressor shaft - per 
100 cubic feet free air per minute, whilst for the 85 lb. and 92 Ib. 
pes i.e., for the older type of hammer—there is assumed to 
ve used a quite low-efficiency single-stage compressor, for it is 
taken as requiring 20 horse-power per 100 cubic feet free air per 
minute for 851b. pressure and 21 horse-power for 921b. (In con- 
nection with points (2) and (3), it should be noticed that Mr. Scott- 
King, in his letter, where the newer type of hammer is alone in 
question, reverts to the pressure of 851b., but assumes a com- 
pressor of remarkable efficiency—namely, one capable of working 
at 15.75 brake horse-power per 100 cubic feet free air per minute. 
We think that 17 brake horse-power for 85 Ib. and 18 frake horse- 
power for 92 1b. would be more likely figures even for the two-stage 
compressor, with water-cooled cylinders and intercooler, which he 
assumes to be used in this case, and that 12.5 and 14.75 would 
have been more suitable for the 41 1b. and 50 1b. pressures. ) 

. Now, point (2) above is noteworthy as bearing upon the 
important and, indeed, fundamental principle that, in order to 
attain the best etticiency, there must be employed as low a 
pressure as possible—a point sufficiently dealt with in our essay 
from which you quote. ; 

Yet the use of so low a pressure as 40 Ib. or 50 1b. seems scarcely 

consistent with the attempt to get any real advantage from com- 








pounding. and in this we have one very weighty reason against 
the use of compound cylinders in these cases at all. 

Referring now to our tables of comparative cost of using steam 
and compressed air under various conditions, the letter offers some 
criticisms upon the way in which we have dealt with the question 
of condensation in the case of steam. We have taken the case of 
a boiler raising 74 lb. of steam per pound of coal, and have assumed 
somewhat liberally a case in which there is re-condensed in the 
boiler itself and in the pipes one-third of this steam, so that 5 Ib. 
of steam out of the 74 1b. are dealt with in our tables, while, on the 
other hand, we give credit for the whole quantity of air delivered 
by the compressor without any deduction for losses in transmission 
or use, and without any item for maintenance of compressor, water 
for cooling it, or fuel for reheating the air, although the cost of 
boiler feed and maintenance is allowed for in the steam figures. 

We think we have said enough to substantiate our claim that 
there is a very good approach to judicial fairness in the general 
comparative figures of ours which you did us the honour to quote, 
and that any further corrections that might be made for particular 
cases would be as likely to be on one side ason the other, and that 
therefore Mr. Scott-King’s proposed 100 per cent. correction on 
this score is quite out of place. 

Another inaccuracy in Mr. Scott-King’s figures arises from the 
guite incorrect assumption that the terminal pressure on the up 
strokes of the steam hammer is the full supply pressure of 85 lb. — 
30 1b. would be an ample figure. 

And yet another curious point, destructive of the accuracy of 
the comparison made in the letter, is introduced into these calcu- 
lations by the use for the down strokes of an average pressure of 
f0lb, for the steam hammer, but of 58 lb. for the air-driven 
hammer, although the supply pressure is the same. 

Making due corrections in Mr. Scott-King’s figures for the 
above-named points, but still omitting any item for re-heating the 
air, they come back into entire agreement with those of our tables 
which he criticises. 

It only remains to point out that the low brake Lorse-power per 
lb. figures which he uses are fuel costs at the generator itself, 
and of constant running on a level maximum load factor, and 
that the fuel cost of the power delivered at the compressor is 
in nearly all cases much higher, when due account is taken of the 
very irre ular demand, and consequent low average load factor, 
and continuous cost of transmission from generator to compressor. 

Passing now to the question of the most economical way of using 
compressed air for the driving of a smithy hammer, a further 
point in the letter is the assertion that expansion is obtained in 
the ratio of 1:3 on a certain but very restricted class of blows, 
namely, light blows of just over half the maximum power. Now 
this three-fold expansion must necessarily involve a temperature 
drop of about 300 deg. Fah., say, 170 deg. Cent., and without 
arrangements for heating the air supplied, such blows could not 
be in practice struck repeatedly in a series of any length. 

The same is true to a lesser but still quite fatal degree of the 
1:2 expansion previously mentioned, and even of still less ratios. 
Yet the difficulty and fuel cost of re-heating the air supplied to 
machines that are scattered and working intermittently as 
hammers are, is such as to make this a very unhopeful direction in 
which to look. 

The single-cylinder and single-piston construction with low 
pressure of air produces a higher economy, as well as being 
stronger and more compact, and offering a nicer control. 

For us, as makers of steam-driven hammers, compressed air- 
driven hammers, and pneumatic-power hammers, it has been of 
great importance to determine as clearly as possible the conditions 
as to fuel and power cost which justify the use of one method 
rather than the other, and we believe that we are, for the reasons 
given above, justified in maintaining the substantial accuracy of 
the om view given in our essay and tables from which you 
quoted. 

One further point of great importance comes out very clearly in 
the figures of his own hammer, which Mr. Scott-King gives. 

For continuous running on full blows at 100 blows per minute, 
each blow of an energy of 6172 ft.-lb., say a total energy per 
minute of 617,200, it appears from Mr. Scott-King’s letter that 
an N.S K. hammer having falling weight of 7 cwt. requires 
15-75 x 5740 x 6 

6000 
remarkably high, and there are at work many of our patent 
pneumatic power hammers of the same falling weight, which in 
the like conditions, but at the speed of 120 blows, take just 
23 brake horse-pewer, each blow having an energy of 4290 ft.-lb., 
say a total eniergy per minute of 515,000 ft.-lb., or correcting for 
3 x 617,200 

515,000 
work done for only 30-5 per cent of the power. 

Openshaw, Manchester. B. AND S. MASSEY, 
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POWER REQUIRED FOR MECHANICAL FLIGHT. 


Sir,— There has been considerable doubt until recently as to the 
energy required for mechanical flight, and it will, perhaps, be 
interesting to briefly discuss the principal hypotheses that have 
obtained support. 

The first of any note was that promulgated by MM. Navier, 
Flourens, and Gay-Lussac, early in the nineteenth century. The 
late Professor Langley conclusively showed that the data upon 
which this theory was based were quite incorrect, so that no 
useful purpose will be served by going into the matter. 

The next most noteworthy theory was that of Professor Langley 
himself, leading to the apparent paradox that the greater the 
velocity of flight the less the power—‘‘ Experiments in Aéro- 
dynamics.” 

Following this we find Captain Ferber—‘‘ Revue d'Artillerie,” 
October, 1905 -stating that above the soaring speed the power 
varies as the cube of the velocity. 

Finally, Mr. Lanchester—‘‘ Aéro-dynamics ’—suggests that the 
power varies as a little over the first power of the velocity. 

What are the causes of this discrepancy ? 

If we use the following notation certain undisputable results can 
be obtained, from which it will be possible to discuss the question 
of power :— 

R = Resistance in direction of trajectory. 

S$ = Surface of atrofoils or sustaining surfaces. 

SY Angle between chord of sustaining surfaces and 
trajectory. 

K = Coefficient of dynamic reaction in lb. per square foot. 

C = Coefficient of viscous resistance and edge turbulence 
in lb. per square foot. 

H = Power (foot-pounds per sec. ) 

W = Total weight (Ib.). 

N = Total normal (lb.) reaction. 

s = resisting surface, other than that of the ‘aérofoils 
(square feet). 
ict ep a fe wos ee we oe 
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R = KSV?2sin?y + C(s + 28)V2_. . . . (8) 

Let KS = Aand C(s + 28)=4. Then 
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Langley assumed, as the result of both theory and experiment, 

that « was negligible, so that 


dy 
dv 
His experiments showed that as y decreased V increased, so that 
dyidV is negative, and both W and y are positive; d H/d V is 
also negative. Hence his conclusion as to the decrease of power 
with increase of velocity. 
{Mr. Lanchester, in a criticism of a paper given by the author 


H = W V tan y and < y = V sec*y. + Wtany . (6) 





before an international discussion on aérial navigation, pointed out 
that « was not by any means negligible, and the author was thereby 
led to examine the matter thoroughly. | 
If the assumption as to the negligibility of u be allowable, then 
Langley’s conclusion is, of course, correct; but, as Lord Rayleigh 
(‘On the Mechanical Principles of Flight,” Manchester Memoirs, 
1899,) and Lanchester (‘‘Aérodynamics”) have shown, the term 
2 V2 becomes of great importance as V increases, because the 
constant C not only includes viscosity, but also an unavoidable 
amount of turbulence due to irregularities in the forms of the 
resisting bodies - framing, edges of aérofoils, aviator, &c. 
Hence (6) should be 
dui dy 
dV dV 


Langley does not appear to have attempted to find the value of 
sec? y . d y/d V, although it may easily be obtained from (4) if we 


= V sec?y. + 3uV2 + Wtany (7) 


assume (as generally is the case) that cos y = 1, and sin ¥ 
= tan y. ; 
sin y = = J td, ce ee 
A V2 
so that from (5)— 
w2 a 
Baas tes eee x = a 
x Bb 
and : 
aH _ _ = P-SaVs 2 oo ee 
d\ A V2 
Since by (3) and (8)— 
; W? ay 
Ee 


Lanchester deduces the interesting conclusion that for minimum 
expenditure of power the direct resistance (u V*) should be three 
times the “‘aérodynamic” resistance, or that the speed of most 
economical flight Vo 
: */ We 
Vo = eH mg? aces es a 
BA we 

Lord Rayleigh gives in the paper above referred to identical results. 
It must be observed that until this velocity is reached, Langley’s 
law still holds good. If K = -002, C = -0001, S = 1000, s = 50, 
and W = 1000, Vo is about 35ft. per sec. These values are high, 
so that probably V. will generally be upwards of 50ft. per sec. 

Captain Ferber’s conclusion (which is one of the famous twenty) 
that power varies as the cube of the velocity, overlooks the fact 
that unless the angle y suits the velocity, the vertical component 
of the thrust will be more than the weight, and upward accelera- 
tion will occur. In order that flight shall be continuously 
horizonal the relation (2) must continue to hold, so that until 7 is 
so small as to be no longer capable of appreciably increasing the 
velocity, the power varies as the V1 +” power where 2 is less 
than 2, H. CHATLEY. 





THE PROPOSED— BUT IMAGINARY—CHICAGO AND 
MISSISSIPPI CANAL. 

Sir,—The report of a deep-water canal from Chicago to the 
Mississippi, which appeared in THE ENGINEER of September 11th,* 
must be based apparently upon the statements of enthusiastic 
promoters and reporters. So far from having been “‘ successfully 
undertaken” it is a paper project pure and simple, possibly a little 
more definite and more near realisation than the project for the 
German-American Airship Transportation service. Some surveys 
have been made, and estimates prepared for parts of the project, 
but nothing has been decided upon or adupted, either as to the 
route, depth, or means of financing. Much has been said and 
written in favour of and in opposition to such a project, and there 
appears to be great doubt as to whether it would be ‘worth 
while ” in view of the enormous cost. 

Even the Chicago drainage canal, which is generally looked 
upon as the east end of the waterway—but which is not included 
in all the proposed routes—is crossed by numerous fixed low-level 
bridges. The idea was to replace these by swing bridges when 
navigation appears to warrant such a step. At the present time 
tenders have been asked for replacing one of these bridges with 
a swing bridge. Meanwhile the canal is navigable only for 
pleasure craft and barges, and it was opened in 1900. ; 

As no definite project exists for a Chicago-Mississippi Canal, it 
is obviously early to even promote the Chicago-Toledo Canal, 
which would be of no use without the former. Your note states 
also that the Erie Canal will be deepened from Buffalo to New 
York. That is possible, and so is the airship line. But as a 
matter of fact, the project for a ship canal between Buffalo and 
New York was definitely rejected several years ago, and the old 
Erie Canal for boats is being reconstructed at enormous expense 
to carry 1000-ton barges. : 

There has been a widespread agitation in favour of developing 
inland waterways, and the biggest projects receive the most 
attention, as being the most sensational and spectacular. As 
already stated, the whole matter is in the embryonic—or pen-ink- 
paper-and-talk—stage, with little promise of the labouring moun- 
tain producing even the “‘ ridiculus mus.” 

ENGINEER. 

Chicago. 








BritIsH FOUNDRYMEN’s AssoctATION.—The fourth annual meet- 
ing of the Lancashire branch of the above association was held on 
Saturday, October 3rd, at the Victoria Hotel, Manchester. There 
was a good attendance of members and friends. The first business 
was the election of officers for the ensuing year, and the following 
appointments were made :—President: Mr. R. W. Kenyon (Accring- 
ton) ; Vice-president: Mr. G. Buchanan (Wrexham) ; Committee: 
Messrs. J. Kenyon, Markland, Mason, Penlington, W. H. Sherburn, 
Simkiss, Skelton, and Wright ; Hon. Secretary : Mr. H. Sherburn 
(Warrington). The president afterwards called upon Mr. P. Long- 
muir (Carnegie Medallist), of Sheffield, to give his paper on ‘‘Alloys.”” 
At the conclusion of the lecture questions and discussion were in- 
vited, to which Mr. Longmuir replied. Other foundry problems 
were also discussed. Following the meeting the first annual dinner 
was held, at which about forty-five members and friends were 

resent. The next meeting will be held on November 7th, when 
Mr. Geo. Buchanan, vice-president, will introduce ‘‘Repetition 
Work, for Small and Medium Quantities.” Visitors are welcome. 

ELECTRICAL UNITS AND STANDARDS.—On the invitation of the 
British Government an international conference on electrical units 
and standards will be held in London at the rooms of the Royal 
Society during this month. Eighteen countries are sending dele- 
gates to the conference. The first meeting will be held on 
Monday, the 12th inst., at 11.30, when the delegates will be 
received by the President of the Board of Trade ; in the evening 
there will be a reception by the Royal Society. The meetings of 
the conference are expected to last until the 22nd inst., but this 
date is not fixed, as it will entirely depend on the progress made 
with the work at the conference. The main object of the confer- 
ence is to obtain international agreement on the three electrical 
units—the ohm, the ampére, and the volt—so that the realisation 
of these units in all the countries of the world shall be as near as 
possible identical. The best method of setting up the mercury 
ohm, the silver voltameter, and cadmium cell will be considered, 
and it is hoped that detailed specifications may be issued with the 
authority of the conference. The delegates will be entertained at 
an official banquet, and will lunch with the Lord Mayor ; they will 
also make an excursion to Cambridge on the invitation of Trinity 
College, and pay a visit to the Cavendish Laboratory. The Board 
of Trade Government Standards Laboratory will be open to inspec- 
tion by the delegates, and the National Physical Laboratory at 
Teddington will be visited 

*A short a quoted from the Chicago correspondent of a pro 
vincial paper.—Ep. Tue E 
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MANCHESTER ELECTRICAL EXHIBITION. 
No. IIl.* 

THE management of the above are to be congratulated 
on the highly successful opening on Saturday last. Long 
observation has taught us that the first day of exhibi- 
tions of this nature is usually associated with a more 
or less chaotic condition of things, from which order 
is gradually evolved only after much of the interest 
has evaporated. At Manchester things were however, 


actual horse-power per hour. This plant is used for 


driving a four-cylinder vertical gas engine with cylinders | 


lljin. diameter by 14in. stroke. The engine runs at a 


speed of 250 revokitions, and is connected by means of | 


flexible coupling to a dynamo having a capacity of 
75 kilowatts. The engine is started by means of a com. 


pressed air plant, consisting of a small horizontal oil | 
engine, combined with an air pump, and the air is stored | 
| dynamo of 87 ampéres 220 volts. 
only falls 5 1b. or 10 1b. after starting, the compressor | 
| Rochdale, is represented by an extensive display of wood. 
| working machinery. A vertical hollow chisel mortising 


in steel receivers at a pressure of 180 lb. As the pressure 





























Fig. 11—VERTICAL MORTISING MACHINE 


ordered differently. Practically the whole of the stands 
were in readiness in time, and the general opinion of 
visitors on the opening day was extremely favourable as 
regards the exhibits. The building, large though it be, 
is none too capacious, and the stands would have ap- 
peared to further advantage had the avenues which 
separate them been wider. A more artistic effect would 
also have been produced if the managers had adopted 


plant is not often required, a pressure of 80 lb. being 
sufficient to start the engine at any time. The engine is 
fitted with forced lubrication to the main moving parts of 
the engine obtained from a valveless oil pump in the 
base-plate, all the oil passing through a gauze filter 
before entering the pump. In addition to suction gas, an 
arrangement can be provided for working with town’s gas, 
and the change from one to the other may be 


| zine, or similar spirits. 


| accessibility of the various working parts, increased 


efficiency, and reduced gas consumption. The firm algo 
exhibits a small high-speed vertical engine. This type 
of engine can be worked with ordinary town’s gas, pro. 
ducer gas, or liquid fuels, such as lamp oil, petrol, ben. 
The engine shown is of the two. 
cylinder type capable of giving about 12 actual horse-powery 
at a speed of 700 revolutions. It is combined with 9 


The firm of Thomas Robinson and Son, Limited, 


machine is shown operated by an electric motor coupled 
direct by means of a flexible coupling, and is Specially 
interesting to railway carriage and wagon builders, A 
view of the machine is shown in Fig. 11. The stroke of 
the mortising chisel is variable, and can be started, 
stopped, or reversed at any point. Chisels to cut mortises 
up to 24in. wide can be carried, and the machine will deg] 
with timber up to 16in. square, while the steel travelling 
tables will take material of any length. The boring 
spindles are independently driven, and can be made to 
cant to different angles, or fixed without canting motion, 
An outside moulding machine, shown in Fig. 12, jg 
designed for producing mouldings of intricate forms up 
to 2in. thick and 44in. wide. The machine is very handy, 
The top cutter head can be adjusted across the machine, 
and the side cutter heads and bottom cutter block are 
capable of vertical adjustment. The latter is also capable 
of being swung on a hinge, the table following it. Al the 
cutter heads are thus made easy of access, with no 
obstruction to impede the setting up of the knives or 
mould irons. Three rates of feed are provided. The 
machine will be found of particular value to makers 
of wide varieties of mouldings in limited quantities, 
A two-spindle dimension saw bench, of new design, 
is shown in Fig. 13. For ripping and cross-cutting 
l6in. saws are carried, and the fence can be canted 
to 45 degrees by micrometer and quick adjustment, 
or can be swivelled. For canting the table top a 
cut worm and wheel are employed, and a gauge shows 
clearly the angle of cant. Compound angles are easily 
cut with this tool, and, if desired, a trenching head may 
take the place of one of the saws, the front table sliding 
back to permit of this. This front table also moves on 
rollers for easy cross-cutting, and has a locking device. 
The saws are readily removed for sharpening, and the 
machine occupies very little space. Itis electrically driven. 

Amongst the interesting features of the exhibits of the 
Morgan Crucible Company, Limited, Battersea, the 
pneumatic brush gear as applied to direct current turbo- 
generators is certain to command attention. This gear 
admits of a smooth cylindrical commutator, and no metal 
is used in the brush itself. An air cylinder is employed 
to keep the Morganite block in position against the com. 
mutator. In this cylinder, shown in section in Fig. 14 at 
C, a small piston D is free to slide under the influence of 
a rubber air bag H. The air is delivered through the 
stem of the cylinder from the square brass bar into which 
it is screwed. At the end of the piston-rod is a small 
conical porcelain tip J, which bears directly on the centri 
of the brush block, this being slightly recessed for the 
purpose. The method of applying the air cylinders to 
the brush gear is shown in Fig. 15. The cylinders are 
screwed into a long square brass bar held rigid by two 
cradles terminating in supports bolted to the bed-plate of 
the machine. The brush gear is, therefore, always rigid, 
no provision being made for altering its position during 
running. To supply the air at a constant pressure to the 
brushes small weighted cylinders are employed. A foot 
pump is used to raise the pressure initially, and a sinall 
gauge records the pressure, namely, about 3 lb. per square 
inch. This apparatus has been severely tested, and has 
been found to give excellent results, the wear and tear of 
the commutator and brushes being reduced to a mini- 














Fig. 12--OUTSIDE MOULDING MACHINE 


some strict limitations to the height and general arrange- 
ments of the stands. The ventilation of the building, too, 
leaves much to be desired. These are, however, only minor 
defects, and the exhibition as a whole will certainly rank 
among the best of its sort which have yet been held. 

The exhibit of Crossley Brothers, Limited, consists of 
one of their No. 8 suction gas plants making gas from 
anthracite coal with a consumption of fuel .8 lb. per 





* No. I. appear.d October 2nd. 











made without stopping the engine. This important 


Fig. 13—RADIAL ARM SAW BENCH 


mum. This firm also exhibits Morganite brushes pro- 


feature is carried out by the Crossley patented governing | vided with a metal top and four flexibles embedded in the 
valve, with which our readers are already familiar. | brush. The feature claimed for these appliances is their 
The firm is also showing a horizontal gas engine running | low coefficient of friction, said to be 0.15. The brushes 


at a slow speed for driving ordinary machinery. 


This | are made in layers in such a way that the conductivity 


engine is capable of indicating about 55 horse-power with | along the brush is much higher than that of the ordinary 


town’s gas. 


It is fitted with two heavy fly-wheels, ring | carbon brush, and the resistance across the brush is made 


lubrication for the main bearings, and tube ignition. | from seven to eight times that in the lengthwise direction. 
This particular type has recently been remodelled with a | This quality gives a path of highest conductivity for the 
view to increase of strength of the working parts, greater | current into the external circuit, while the utmost resis- 
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rhe Mirrlees Watson Company, 
Mirrlees-Edwards type of three-throw air pump. 


pumps h 
and are ¢ n 
single reduction gearing. 
of these pumps. — 

rods, and loosening the pump cover bolts, 
turbing the crank shaft or bearings, 


covers, 


demonstrate their efficiency. 


in order to 
pian and like the delivery 


pump bodies is a separate casting, 
plate, crosshead guides, and 
frames, are all prepared with 
turned and bored registers, 

thus giving perfect alignment 

of the various parts. 


Browett, Lindley and 




















The 
ave working pistons 15in. diameter by 8in. stroke, 
lriven by means of an electric motor through 
Accessibility is a strong feature 


without dis- 
the buckets, rods, 
and crosshead guides may be removed easily. 
The pumps exhibited are connected with a closed receiver, 

Rach of the 






is offered to currents in the short-circuited coil. | Galloways, Limited, Manchester, have on view a 
Limited, exhibits a | Galloway flue, containing fifteen cone tubes and suitable 
| for a 7ft. boiler, a front end plate for a five-flued boiler, 
two wrought steel steam superheaters, and boiler fittings. 
| The five-flued boiler referred to above has been specially 
| designed in order to utilise the waste gases from coke 
By simply uncoupling the connecting | ovens, and possesses a large heating area combined with 
The superheaters 
shown each contain twenty-nine tubes, and are built 


facilities for cleaning and inspection. 


entirely of Siemens-Martin steel, the whole structure 
being claimed to be as strong as any portion of the boiler. 
| Among the fittings are the “Perfect” junction valves, 
| provided with Galloway’s arrangement for rotating the 
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Figs. 14 and 15—PNEUMATIC BRUSH GEAR FOR DYNAMOS 


represented by a two-crank compound double-acting 
engine with forced lubrication and piston valves to both 
cylinders. The governor is of the centrifugal type, and 
is fixed on the end of the crank shaft. This acts directly 
on the double-seated throttle valve, and is fitted with 
automatic expansion gear. The engine is direct-coupled 
to a Lancashire Dynamo and Motor Company’s generator, 
and is capable of developing 225 kilowatts as a normal load, 
working either with or without condenser, when running 
at 375 revolutions per minute, and with a steam pressure 
of 120 lb. to 140 lb. per square inch. The lubrication of 
the engine is automatic, and has been well thought out, 
the lubricant being pumped from the crank: chamber by 
means of a valveless pump worked off the excentric, and 











Fig. 1G—TOTALLY ENCLOSED MOTOR 


is delivered through pipes and channels at a pressure 
between 15 lb. and 20 Ib. per square inch to all bearings 
and slides throughout the engine. The oil, after passing 
through the bearings, escapes into the crank chamber to | 
be used again after passing through a fine gauze strainer. 
From the main bearings the oil is led through holes } 
drilled in the crank shaft to the crank pins and excentrics. 
From similar channels cut on the crank pin steps and 
excentric sheaves it is conducted by pipes up the con- 
necting and excentric rods to the crosshead pins and 
slides. This type of engine is standardised from 20 to | 
500 kilowatts. Triple-expansion and three-crank com- | 
pound engines are built capable of giving from 150 to | 
1500 kilowatts. 


| furnaces of gas-fired boilers. 


valve on the seat while under pressure, and high-steam and 
low-water safety valves. The latter are simple and can 
be examined without emptying the boiler, breaking a 
pressure joint, or disconnecting internal parts. 
Vulcan Boiler,and General Insurance Company, Limited, 
Manchester, shows several appliances of more than 
average interest to steam boiler users. The Vulcan 
fusible plug is already well known. In this plug a con- 
ducting copper stem transmits the heat of the fire to the 
fusible alloy, while the latter is protected from direct 
contact with the flames. The plug is so constructed 


The | 


the water supply, and proceed to work until a convenient 
opportunity occurs for replacing the plag. This company 
has other interesting exhibits in the shape of gauge 
testers, such as are used by inspectors. Modifications of 
this instrument are made for testing hydraulic and 
vacuum gauges. By means of the Vulcan tester the 
entire range of pressures can be carefully compared 

















Fig. 17—PROTECTED TYPE MOTOR 


while gauges can be tested under steam, and without 
being detached from the boiler. 

In addition to the plant installed at the Exhibition sub- 
station, to which we have already alluded, the British 
Westinghouse Company, Manchester, has a very com- 
prehensive exhibit. The new transformer cut-out gear is 
of specialinterest. This consists of two auto-transformers, 

















Fig. 18-ENCLOSED VENTILATED MOTOR 

one to take the full load current, and one for lighter loads. 
At times when the load is light the larger transformer is 
cut out by this gear, and the small transformer is con- 
nected up. In this way the iron loss is reduced. When 
the load approaches the maximum again a relay in the 
circuit pulls down the switch which connects up the 

















Fig. 19—PROTECTED MOTOR WITH BACK GEAR 


that the cavity of the shell is closed against the fire, and | larger[ transformer again. f the : 
A novel | claimed for this gear are :—(1) Reduction in iron loss on 


consequently cannot get choked up with soot. 


Some of the advantages 


modification of this plug is also shown, which is adapt- | light loads; (2) improved voltage regulation ; (3) increased 
able to the upper drums of water-tube boilers or to the | life of the transformer; and (4) smaller copper losses at 


In this case, on the boiler | full load. 


Figs. 16 to 19 show several modifications of 


becoming short of water, the alloy melts and the central | the new G-type Westinghouse motor, which requires no 
copper cone drops on to a seating, cutting off communi- | description at our hands. 


cation with the fire, but opening communication with an | 
alarm whistle. 


The application of electric motors to pneumatic power 


In the event of shortage of water all | hammers and friction drop stamps is being shown in a 


that is necessary in this type of plug is to shut off the | very compact manner by Messrs. B. and S. Massey, 
alarm by means of a valve, make good the deficiency in | Openshaw. Fig. 20 shows the 3-cwt. pneumatic hammer 
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driven direct by a motor on the frame. In this size the 
motor is secured to a cast iron bracket bolted on a 
tongued and grooved facing on the hammer standard. 
The fly-wheel has an extended rim in which teeth are 
cut, and in the teeth of this rim a spur pinion on the 
motor spindle gears. The arrangement is simple, and is 














Fig. 20—3-Cwt. PNEUMATIC HAMMER 


ound satisfactory when the anvil block is a separate 
piece from the standard and rests independently on the 
foundation. There is then no connection between the 
anvil block and motor and no damage is done to the 
latter by vibration. The operation of the pneumatfe portion 
of the hammer as made by Massey’s has already been 














Fig. 21-3-Cwt. DROP STAMP 
described in Tak EnGineEr. The drop stamp shown in 
Fig. 21 is of the self-contained pattern made in three sizes, 
namely, 3,5, 7 and 10 cwt. The standards are designed 
to allow a large amount of space around the dies, with 
adjustments at the top and bottom to compensate for 


wear. The tup is a steel forging machined to fit planed 





slides on the standards. The lower die is held and 
adjusted by four strong poppets andscrews. The friction 
lifter is mounted in a casting bolted to the standards, 
and the driving shaft has two heavy pulleys. The main 
lifter shafter is driven from this through cut spur gearing, 
the pinion being controlled by a toothed clutch, which 
can be disengaged to stop the lifter. The stamp is 
worked by pulling a cord, like an old-fashioned pulling 
stamp, but requires only a light pull through a short 
stroke, insted af a heavy pull through the whole length of 
the stroke of the tup. The latter rises when the cord is 
pulled, and falls when released, or remains stationary in 
any position if the cord be held still. The stamp is 
operated by means of a separate motor and two belts. 
Engineers who have not hitherto had an opportunity of 
inspecting the internal parts of a large steam turbine are 
provided with the facility by Messrs. John Musgrave and 
Sons, Limited, Bolton. On this firm’s stand is to be seen 
a 600-kilowatt Zoelly machine direct coupled to a Siemens 
500-volt 50-period three-phase generator, together with a 
direct-coupled exciter. The top half of the casing has 
thoughtfully been replaced by a glass cover, leaving the 
interior open to view. The machine can not, of course, 
be shown under steam. Instead it is driven by a 
20 horse-power electric motor, and the operation of the 
governor, together with the system of lubrication of the 
bearings, is well demonstrated. The machine is built to the 
order of Siemens Brothers Dynamo Works, Limited, for the 
Falcon Mill Company, Limited, Bolton, and is one of two 
which are being supplied for driving a spinning mill of 
100,000 spindles for superfine yarns. The duplicate of 
the machine on exhibition is already at work driving the 
mill. Each turbine is to have a normal output of 400 
kilowatts, but is capable of doubling this for ten hours 
continuously, and so it can, in case of emergency or 
breakdown of its sister set, supply power for the whole 
mill. These machines were built complete in every 
detail at Musgrave’s works. The engraving in the Supple- 
ment is reproduced from a photograph of the sister 
machine. There is also on exhibition an electrically- 
driven barring gear which has been constructed for use 
in conjunction with a slow-speed vertical cross-compound 
engine of 4000 indicated horse-power maximum output, 
built for the City of London Electric Lighting Company's 
Bankside Station. This will make the sixth engine of 


this size and type built by Musgraves for the same works. 
A Cruse controllable superheater attached in position to 
a dummy boiler end shows the arrangement and setting 
required when used in the downtake of a Lancashire boiler. 





DOVER HARBOUR. 


On the last day of August the Dover Harbour Board 
received tenders for the construction of the Commercial 
Harbour extension works which are to be carried out during 
the next two years. No decision has yet been made as to 
the acceptance of a tender, but the estimate for the pro- 
posed works is stated to be £400,000. The Dover Com- 
mercial Harbour, although within the area enclosed by 
the piers of the National Harbour of Refuge, is distinct 
from the latter and is bounded by the inner or old portion 
of the Admiralty Pier on the west and by the Prince of 
Wales Pier on the east. The Commercial Harbour at 


hand, assert that there is nothing whatever wrong with 
powder B, and that it is excellent. 


THE Gladiator is at last ‘‘ up,’’ but having got that far, it 
is a question what is to be done with her. The consensus of 
naval opinion is against refitting her, on the grounds that for 
the same money something more useful could be produced, 


THE first of the new type French destroyers, the Spahi, 
has been delivered at Cherbourg. Dissatisfaction is expressed 
at the accommodation on board her. 


IN the experiments at Lorient, against a caisson represent- 
ing a portion of the new Danton class, the caisson was sunk 
by the explosion of an 18in. torpedo. This does not neces. 
sarily show that the ship would suffer extremely, but indi- 
cates that the system devised for localising torpedo explosions 
is not successful, 

THE new United States dry dock at Puget Sound will, it is 
understood, be 863ft. long, 133ft. wide, and 47f{t. deep. This 
should be ample allowance for the ship of the future for many 
years to come. : 


THE Dutch torpedo boats G 12, G11, G10, and G9, built 
;at Rotterdam on Yarrow designs, have been completed for 
service. They belong to the Ophir class, and are of 141 tons, 

THE ocean destroyer Cossack has recently had her gun 
platforms strengthened at Sheerness, and has now resumed 
her place in the Eastern destroyer flotilla. The Teviot, of 
the same flotilla, has been sent to Sheerness to re-fit. 


THE Kaiser’s gunnery prizes in the German fleet have been 
won as follows :—Big ships, Mecklenburg, Lotheringen ; 
big cruisers, Yorck ; small cruisers, Dat zig. 


THE fifth cruiser squadron—Natal, Cochrane, Warrior and 
Achilles—after battle practice in Scotch waters has returned 
to Sheerness. The Minotaur is presently to join the squadron 
there. 


THE Triumph, of the Channel Fleet, has gone to Chatham 
for refit, and been reduced to nucleus crew. On completion 
of refit she will rejoin the Channel Fleet. 


THE new French destroyers of 550 tons and 31 knots have 
been named as follows:—Bouclier, Bontefeu, Casque, 
Cimeterre, Dague, Faulx, Fougasse, Fourche, Latte, Revolver. 
Mostly these names are taken from a series of small gunboats 
that once used to exist. 

THE third German Dreadnought has been named Rheinland. 
Westfalen and Nassau are the other two. The Rheinland is 
| a good deal bigger than the two Nassaus, but carries the same 
armament. 








| 
| 
| 


| 


ALPINE RAILWAYS. 
— 


GREAT progress is being made by the Austrian Ministry of 
Railways in its endeavours to secure the water power required 
for the electrification of the Austrian alpine railways. Very 
shortly the concession of the water powers of Oetz and Inn 
rivers, near Landeck, will be granted. The investigations in 


present has a total water area of about 68 acres, but this | connection with the introduction of electric working on this 
will be reduced, by the construction of the new quays and railway are so far advanced that it will be possible to call for 
the reclamation of land required for the new maritime | tenders for the electrical equipment before the end of this 


sailing station to about 56 acres. The accommodation 
afforded at Dover for passengers embarking upon and land- 
ing from cross-Channel and other steamers is notoriously 
inadequate, and in rough or stormy weather is far from 
being comfortable. In busy seasons confusion on the 
quay side is the order of the day. Dover is certainly not 
up to the standard of many other similar harbours of 
lesser importance. This subject has been under the 


consideration of the Harbour Board for some years past, | 
with the result that a commencement is now about to be | 
made with improvement works which will, when com- | 


pleted, render the embarking and disembarking facilities 
at Dover as complete and efficient as any on either side 
of the Channel. The inner portion of the Admiralty Pier 
from near the Lord Warden Hotel to the old head, a 
distance of about 2000ft., is to be widened throughout on 
its east or harbour face by an average of over 350ft. 
Upon the reclaimed area thus formed a large quayside 
railway station is to be erected by the South-Eastern and 
Chatham Railway Company. A total area of 11} acres 
will be added to the pier surface. The new station will 
be roofed, and restaurants, waiting-rooms, a post-office, 
and other accommodation provided. The Harbour Board 


have recently acquired from the Admiralty the right to | 


| year. A most important factor, upon which the success of 
| the above-mentioned project depends, is that an understand- 
ing with the Ministry of War is arrived at. This ministry 
| Stipulates that the electrified lines shall remain fully equipped 
| for steam working, i.e., the steam locomotives, drivers, and 
| coal stations shall be maintained. This would, of course, 
| neutralise the savings due to electric working to a very appre- 
| ciable extent. This applies with still greater force to the 
Brenner section of the ‘‘ South ’’ railway. A movement for 
securing the necessary water power for the hydro-electric 
working of this line also is afoot, and the preliminary inves- 
tigations have already been carried out. It is not doubted 
| that great savings would be effected. ‘The realisation of this 
electrification scheme, however, which is of very great im- 
portance to the ‘‘South’’ railway and which would be 
extended to the Pustertal line, can only be entertained if the 
War Ministry desists from its above-mentioned demands. 
| Even then the project would take several years to execute. 
| The electrification of these international lines will probably 
| be commenced at a later date than that of the Vintschgau 
railway, which, in addition to being electrified, will also be 
extended to Landeck and to the Engadine. A number of 
electric local railways in Salzkammergut have also been pro- 
| jected. 











use a portion of the Admiralty Pier Extension at the | 
inner end, 800ft. long, in exchange for the eastern side of | ‘Tye Agro CLUB LystiruTE.—The Aéro Club Institute has been 
the Prince of Wales Pier, which will be used when re- | formed, under the auspices of the Ato Club of the United 





quired by the Admiralty. The Harbour Board will now 
widen the Admiralty Pier Extension by the construction 
of a 20ft. wide timber stage on its harbour face, adapting 
it for use by Atlantic liners coming to the port. This 
widening will best afford temporary accommodation for 
two of the cross-Channel steamers during the construc- 
tion of the new station site. The work will be carried 
out by Mr. A. T. Walmisley, of Westminister, the en- 
gineer to the Harbour Board. The new station buildings 
will be designed and constructed by the Railway Com- 
pany independently of the Harbour Board. 








DOCKYARD NOTES. 


THE many gunnery accidents in the French navy are 
causing considerable consternation and disquietude—a thing 
hardly to be wondered at. They are also said to be causing 
grave friction between naval officers and those officers whose 
duties are specially connected with naval artillery. The 
navy officers attribute the disasters to bad powder, 
particularly powder B. The gunnery experts, on the other 


| Kingdom, with the following objects:—(1) To encourage the 
study of aérial flight; (2) to examine and report on practical 
suggestions for aviation ; (3) to obtain a trial ground for testing 
| and experimenting with machines ; (4) to arrange lectures and 
| practical demonstrations ; (5) to publish a journal dealing solely 
| with the subject of atrial flight; (6) to provide a room for 
| members to meet and discuss matters ; (7) to organise e chibitions , 
(8) to furm a library ; and (9) to enable members to compete for 
prizes, both in England and abroad. Particulars may be obtained 
on application to the secretary, Atéro Club, 166, Piccadilly, 
London, W. 

NortH OF ENGLAND INSTITUTE OF MINING AND MicHANICAl 
ENGINEERS,—A general meeting of the members of the North of 
England Institute of Mining and Mechanical Engineers will be held 
in the Wood Memorial Hall, Newcastle-upon-Tyne, at two o'clock, 
on Saturday, October 10th. The following papers will be open for 
discussion :—‘‘ Experiments on an Auxiliary Ventilating Fan,” by 
the late M. Walton Brown ; “ Circulation and Heat Absorption in 
Steam Boilers,’ by Mr. Arthur Ross; and ‘ Winding Engine 
Tests, with Notes and Suggestions on the Design and Testing of 
Plant,” by Mr. 8S. L. Thacker. The following papers will be read 
or taken as read :—‘‘ Repairing Leaky Seams,” by Mr. Ugo 
Bagnoli ; ‘‘ The ‘ Bold’ Box-controller and Box-switch,” by Mr. 
J. G. Thompson ; ‘‘ Note on the Effect of an Igneous Dyke on a 
Natal Coal Seam,” by Mr. G. H. Stanley; and ‘‘ Note on a 
Deposit of Sulphur in a Colliery Water,” by Mr. G. H. Stanley. 
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RAILWAY MATTERS. 


‘Tae strike of 10,000 mechanics on the Canadian Pacific 
Railway is officially declared to be at an end. The men now 
agree to accept the findings of a Board of Conciliation, a proposal 
which the company originally accepted, but which the men 
declined toaccept. The strike began on August 5th. 


\We hear that the platform area of York Station is 
about to be increased considerably. No. 4, the up main-line 
platform, already 500 yards long, is to have 60 yards added to it, 
and No. 5, the down main line, will be lengthened from 400 to 
525 yards. Other platforms are also to be improved and 
lengthened. 

AccorpDinG to a report from New York, a proposal was 
recently submitted to the Public Service Commission for the con- 
struction of a circular underground railway in and around Man- 
hattan for goods traffic similar in purpose to the Chicago freight 
tunnels, and connected by high speed routes with the principal 
rail and water carriers of the port. Mr. Wilgus, lately the chief 
engineer of the New York Central electrification scheme, is the 
initiator of this striking plan for easing the surface freight traffic 
of the city, and will apply for the franchise if the commission 
favourable considers it. 


A Consucar report on the trade of Corea for the year 
1907 states that the most important railway work carried out 
during the year 1907 was the reconstruction of the hastily-laid line 
between Seoul and Wiju; ready for traffic, according to purely 
business methods, on April Jst, 1908. Through trains do the 
journey of some 600 miles, from Wiju to Fusan, in 26) hours, 
From April Ist, 1908, a number of important changes were 
introduced, with a view to facilitate communication between the 
north and south of Corea, and between the peninsular and Japan, 
ind the Corean railway system was improved generally. 





Tse Hejaz Railway, which was recently opened with 
imposing ceremonies at Medina, is worth some attention. It runs 
from Damascus to Medina, a distance of about 750 miles, and has 
been built in four years by Turkish military forces solely with 
money contributed by Mohammedans of many countries. It will 
probably be completed as far south as Mecca within a year or so, 
its engineering features have presented few difficulties, for even a 
water supply has been developed without much trouble by sinking 
wells. he importance which Mohammedans attribute to a visit 
to the saered places of Islam and the enormous numbers which 
make the pilgrimage to Mecca and Medina give to this railway a 
peculiar character that none other possesses. 


A report from Johannesburg, dated October Ist, 
states that four hundred unemployed have been recruited in 
Pretoria and here for work in the construction of the Lydenburg 
Railway, and will leave this week. Whites out of employment are 
eager for work in the mines, and the experiment which has been 
tried with white unskilled labour is promising better than it did 
aut tirst. A hundred whites are now working instead of natives on 
the batteries, and are thus being given an opportunity of learning 
the trade. Moreover, another result of the employment of whites 
is a great diminution of gold thefts. 
white unskilled labourers are working in the mines, and of these 
one hundred have been promoted to permanent employment. 


On Thursday last the Liverpool Corporation commenced 


At the present moment +375 | 


| have not the producer or the engine as yet. 





NOTES AND MEMORANDA. 
Durine the eight months ending August 31st Great 


Britain exported iron and steel and manufactures thereof to the 
value of over twenty-five and a-quarter million pounds; other 
metals, five and three-quarter millions; cutlery, hardware, Xc., 
nearly three and three-quarter millions ; machinery, over twenty 
and three-quarter millions ; and ships, nearly six millions. 


In the German Empire there are so fifty-eight or sixty 
cities of a population of 50,000 or more. Of these, forty-four own 
and operate gasworks, thirty-eight operate electric light plants, 
ten street railways, and forty-three waterworks. From the elec- 
tric lighting plants it is stated that £840,000 a year has been 
cleared, but the allowance for depreciation is not given. It is 
est mated that German municipalities now have nearly £200,000,000 
invested in plants for public utilities, 


Tue Practical Engineer in a recent issue gives a 
description of a 25,000 horse-power engine for the United States Steel 
Corporation, which has been erected in the engine shops at West 
Allis, near Milwaukee. The engine, which runs at 200 revolutions 
per minute, is of Allis-Chalmers design and is of the horizontal 
twin-tandem rolling mill type. It is stated to be nearly double 
the size of the next largest engine ever built, and, notwithstanding 
its huge size, it is arranged to be quickly reversed, asit is intended 
for operating the rolls in a steel mill. 


A REpoRT issued by the Admiralty shows that between 
the years 1901 and 1907 accidents and casnalties during 
manceuvres or tactical exercises were comparatively few, and in 
the majority of cases the accidents to ships were not of a very 
serious nature, the most serious being the loss of the Viper, on 
August 3rd, 1901, and the sinking of the Decoy on August 13th 
through a collision with the Arun. Only six lives were lost 
between 1901 and 1907. Three men were killed through a boiler 
accident on the Blake in 1903, in 1904 two men lost their lives 
through the capsizing of dinghies from the Syren and Antelope, 
and one was drowned through the collision between the Decoy 
and the Arun. 


AccorpiInG to the Iron Age, Dr. Charles E. Lucke, 
Professor of Mechanical Engineering in Columbia University, is of 
the opinion that the upholders of the gas engine are too forward 
in their claims. He says:—‘‘ There is no doubt that the com- 
bination of gas producer and engine will drive vessels more 
economically than steam, and that labour conditions in the ships 
will be improved by the adoption of this kind of power. But we 
You cannot go in the 
market to-day and buy a gas engine that will drive a large ship. 
There are plenty of designers that will promise to build one, but 
engineering experience has proved that it is a long trip from 
designer to successful installation.” 

A COMPREHENSIVE paper on the operation of auto- 


omnibuses was presented at the convention of the International 
Street and Interurban Railway Association at Munich by M. Mau- 





an experiment on the municipal electrical tramway system by | 


running a service of special first-class cars on the route between 
the Pierhead and Aigburth, a district largely occupied by the 
wealthier classes of the city. The car route passes through a 
thickly-populated working-class district, and at certain hours of 
the day the trams are overcrowded with working men clad in their 
working clothes. For this reason and others a strong appeal wes 
made to the ‘Tramways Committee for first-class cars at higher 
fares, and the experiment is now in operation. During yesterday 
the special cars, which maintain a fifteen-minutes service, were 
well patronised by business men and by lady shoppers. The fares 
are double the charges by the ordinary cars. 


THEKE is at least one strategical railway in this country, 

that between Fareham and Netley—-which was instigated by the 
War-office as affording direct access to Portsmouth from the west. 
\t Piymouth a gun is in position for demolishing the central pier of 
the bridge across the Tamar. But although there is very little in 
this country in the way of strategical railways, arrangements are 
very complete for the co-operation of railway and army officials 
These arrangements are largely in the hands of the War Railway 
Council—constituted by a military president, representatives of 
the Admiralty, War-office, and the Board of Trade, and the 
general managers of seven great railways—and the Engineer and 
Railway Territorial Staff Corps, which comprises prominent engi- 
neers and contractors, with many of the chief officials of various 
railways. 

Accorpina to the Engineering Record a gasoline 
motor car has been placed in service on a branch of the Waterloo, 
Cedar Falls and Northern Railway, an interurban electric line. 
One of the branches of this road has hitherto been operated by 
steam locomotives, and the moter car is to supplant three pas- 
senger trains thus operated in each direction daily. The car 
has accommodation for twenty passengers and is driven by a 60 
horse-power gasoline motor. Radiators are provided under the 
seats through which water from the jacket-cooling system of the 
engine is cireulated. During the warm weather, when heating is 
unnecessary, the cooling water is sent through a large radiator 
under the engine hood. fhe motor has six cylinders 44in. in dia- 
meter and Sin. stroke, and two independent ignition systems, a 
high tension magneto and a storage battery. Friction wheels 
ire used for transmitting the power. 


AccorpINnG to a report from Paris, the work begun on 
the big tunnel of Paymorens, on the Trans-Pyrenian line from Ax 
to Repoll, in Spain, was formally commenced on October 2nd in 
presence of the local deputies and mayors and the chief engineers. 
M. Deleassé, ex-Minister for Foreign Affairs, lauded the scientific 
skill and the faith of the two engineers responsible for the line. 
“They thus made it possible,” he said, ‘‘ for Spanish diplomacy 
and French diplomacy to negotiate and to arrange the triple 
piercing of the Pyrenees, which, by favouring trade and personal 
relations, will strengthen the bonds of friendship between the two 
countries, The new line will furthermore open up a vast region of 
the Pyrenees.” M. Delecassé expressed the conviction that, 
“before the lapse of the period fixed in the Convention of 1904 for 
the construction of the line, a new and powerful tie would be 
added to the numerous bonds which now unite the two countries.” 


Ir is announced that after November 1st the London 
and North-Western, Midland, and Great Northern Railway Com- 
panies will cease to run competitive midnight trains from London 
to Inverness, and will concentrate on one train each night. At 
present three expresses leave Euston, St. Pancras and King’s Cross 
respectively each night for the north at intervals between 11.30 p.m. 
and midnight. As a rule the trains are half empty ; except at 
certain times during the holiday season, the passengers might 
sasily be accommodated in one train. It hss been decided, there- 
fore, that in future each company shall despatch two trains a 
week—-and no more. After November Ist the Inverness express 
will probably depart from Euston on Tuesdays and Thursdays, 
from St. Pancras on Wednesdays and Saturdays, and from King’s 
Cross on Mondays and Fridays. One of the advantages which is 
expected to follow from the ‘‘ grouping ” of the principal English 
railway companies is, of course, the abandonment of duplicated 
trains running to the same places at or about the same time of the 
day. Passengers will be able to use their return tickets on any of 
the lines of the allied companies, 











clére, general manager of the General Omnibus Company of Paris. 
The author states that in London, in the spring of 1908, there 
were thirteen companies owning 1017 auto-omnibuses, of which 972 
were gasoline, 34 steam, and 11 electric. In June, 1908, there were 
in Paris 103 auto-omnibuses. The Tramways Company of Berlin 
owned 60, of which 13 were in regular city service and 47 were 
engaged in miscellaneous traffic. No other cities in Europe had 
more than six. The expense of operation was high and the cost 
of tires on the Continental lines in the statistics given averaged 
nearly £80, with a usual guarantee of 8000 miles. In his conclu- 
sions Mr. Mauclére states the auto-omnibuses have a field in city 
service provided the traffic will stand a much higher fare than 
charged on tramways for the same distance. 


Tue cooling of oil for transformers at some central 
point, instead of piping water to each transformer and providing 
the transformer with a water jacket, is a plan which, when intro- 
duced, met with much favour. Experience has shown, however, 
that to operate it safely each transformer should have its inde- 
pendent oil circulating and cooling system, so that the oil from the 
various transformers cannot mix. Assuming a bank of trans- 
formers to be supplied from an oil-cooling system connected to all, 
the burning out of one transformer will shortly ruin the oil for th 
whole bank. ‘In fact, in one case recently it was found that, e-cu 
though the oil circulation of the defective transformer was shut off 
within one minute from the time the trouble began, the insulating 
value of the oil for the entire system was seriously lowered. To 
provide for instant closing of the oil valves in case of trouble 
introduces additional complications which nullifies the supposed 
simplification brought about by piping oil rather than water. 


Tue volatile matter in coal which is evolved under 
different conditions has been studied by Messrs. H. C. Porter and 
F. K. Ovitz of the U.S. Geological Survey, and at the June meet- 
ing of the American Chemical Society they presented a paper on 
the results of their work. Their conclusions are as follows :—(1) 
Some coals liberate gas during storage of a composition similar to 
that of natural gas, and some coals rapidly absorb oxygen from the 
air during storage without forming CO. (2) During drying in air 
at 105 deg. Cent., some coals lose appreciable amounts of CO,, and 
most coals take up oxygen to a considerable extent, but none 
of those tested show any considerable formation of combustible 
gases, (3) The nature of the volatile products distilled from 
several coals at low temperatures in the early stages of heating 
varies in different coals in accordance with their smoke-producing 
tendency. (4) The volatile matter of coal comprises a consider- 
able proportion of non-combustible matter varying with the type 
of coal, 


In a recent article in the Physikalische Zeitschrift, 
Prof. H. A. Lorentz expresses with some reserve the belief 
that a satisfactory deduction of the law of radiation of a black 
body based on the electron theory, without the introduction 
of the so-called law of equipartition of energy, is impossible 
without serious modifications of the fundamental ideas of the 
theory itself. We must, he thinks, accept Prof. Planck’s theory of 
radiation as the only one tenable at the present time, and must 
wait for an explanation of the reason why the resonators of the 
theory do not appear to come within the province of the statistical 
mechanics of Gibbs. Prof. Lorentz points out a further difficulty 
of the electron theory of conduction of heat and electricity in 
metals as developed by Drude. According to this theory the 
oscillations of the free electrons within the metal account for the 
radiation of long waves by the metal, but are incapable of giving 
the short-wave radiation correctly, and no satisfactory explanation 
of this inconsistency has yet been given. 


SomE new fireboats for Chicago have recently been 
ordered, and are designed on the turbo-electric drive principle. 
Although the turbo-electric drive has been advocated for large 
liners, it has been left to smaller craft to be the first to adopt the 
new method of propulsion. The idea of the combination is that a 
high-speed—and therefore small, cheap, and economical—turbine 
should be used to drive a high-speed electric generator, which in 
its turn would supply current to slow-speed motors on the 
propeller shafts. The advantages of the arrangement for ocean 
steamers have yet to be established, but for the particular service 
for which the Chicago fireboats are required the arrangement has, 
it is claimed, special recommendations. The same turbines serve 
to drive both generators and centrifugal fire pumps, thus saving 
special pumping engines, and it may be said that the boat seldom 
requires much power for propulsion while actually engaged in 
pumping. The experiment, for such it is, will be worth watching, 
although it has not much bearing on the larger problem of the 
application of the turbo-electric drive to ocean steamers. 





MISCELLANEA. 


Tue City of Westminster having resolved on a daily 
collection of house refuse throughout its area, the question of the 
provision of suitable portable dustbins having arisen, the deputy 
engineer would be glad to hear from any manufacturer who would 
make pressed seamless receptacles. 

Tue British naval work to be immediately given out to 
private builders will include fourteen destroyers, five cruisers, and 
the engines for two battleships to be built in the naval dockyards. 
The destroyers will have a speed of only 27 knots, but will possess 
improved sea-going qualities. They will have turbines, but no 
provision is to be made for oil fuel. 


Ir is reported, according to an American contemporary, 
that over-speeding automobiles at crossings is to be stopped on 
certain Long Island macadam roads by building across the road, 
on either side of the crossing, transverse hummocks, which can be 
seen by the driver some distance away. A similar scheme has 
been adopted with considerable success in a suburb of Chicago, 
where the hummock was made by raising the side-walk crossing 
some distance above the road level. 


A seERIES of important tests with Dr. de Forest's 
system of wireless telephony have just been concluded at Ports- 
mouth. The inventor and a party of naval officers have been out 
daily, either in the cruiser Furious or the destroyer Velox, and 
messages have been spoken from those vessels to the Vernon 
Torpedo Depdt in Portsmouth Harbour, a distance of forty miles, 
the Hertzian waves having to cross the Isle of Wight to reach the 
Vernon. The tests were considered very satisfactory. 


Roap tarring will not be employed on seven of the 
national highways radiating from Paris, which will be shortly 
reconstructed. The Minister of Public Roads and the municipal 
officers have agreed that, while the tarring keeps down the dust, 
the shearing action of the rear wheels of fast automobiles throws 
fine particles of tarry matter over the vegetation, and the latter 
are seriously injured. This injury has been noticed eisewhere in 
France. This difficulty, we believe, has been overcome in this 
country. 


A Caprtown firm has just completed what is probably 
the largest piece of machinery designed and made in the Colony. 
This is a vertical three-throw double-acting pump, standing about 
16ft. high, and capable of pumping 1300 gallons a minute to the 
height of from 8O0ft. to100ft. The total weight of the pump is about 
20 tons, the bed-plate alone weighing four tons. It will be used 
for irrigating a farm. The water will be forced through a 1]Zin. 
main, 1200ft. long, and the pump will be worked, by a 68 horse- 
power suction gas-engine. Every casting has been designed and 
made in Capetown. 


AccorpDINnG to the Iron Age, work has been commenced 
on an addition to the generating station of the Ontario Power 
Company on the Canadian side of the river at Niagara Falls. 
The extension wil! be of concrete construction 100ft. long, of the 
same width as the present power house, to which it will conform 
in all architectural details. The addition is being erected to house 
two 12,500 horse-power units. These generators, orders for which 
have already been placed, are of the largest type ever constructed 
and are to be delivered in eight months. The contract for the 
power station extension specifies that it must be under roof by 
December Ist. 


Ir is significant, states a contemporary, that the United 
States is imitating British warship designs, and it may be assumed 
that American constructors are following the British lead because 
they realise that it has behind itsound reasons. The two American 
battleships are to displace 20,000 tons, and the additional weight 
available is being put not into a secondary battery, so called, but 
into speed and armour. The Delaware, which is being built at 
Newport News, will be provided with turbine machinery, and her 
sister ship at the Fore River yard is to have reciprocating engines, 
but both are to have 26,000 horse-power, which is expected to give 
them a speed of 21 knots. In spite, however, of their size, they 
are to carry only ten 12in. and fourteen 5in. weapons. 


In his report on the trade of St. Petersburg Mr. 
Acting-Consu] C. Mackie states that the total tonnage launched 
from Russian shipyards last year was very small, and considerably 
less than in the previous year. Six vessels were put into the water 
aggregating 19,325 tons, as compared with 40,103 tons in 1906. 
Mr. Mackie states that the great falling off of orders for new 
vessels during the past three years is having a depressing influence 
on the manufacturers of steel plates and angle bars, so much so 
that it has become a question with many of the plate manu- 
facturers, if orders are not forthcoming soon, whether they may 
not be obliged to close their works until some improvement sets 
in. In the Grand Duchy of Finland the output of tonnage was in 
excess of the previous year by 985 tons. 


An American Consular report, dealing with the imports 
of electric cables and wires into Japan, states that the annual 
demand for electric wire in Japan amounted to about 8,000,000 yen 

£797,000—in recent years. Statistics show that 5,000,000 yen 
—£498,000—worth of the same was imported, the remainder being 
supplied by Japanese wire factories. In view of the growing 
demand for electric wire, a mining company is now contemplating 
the establishment of a wire factory where copper is abundantly pro- 
duced, under its own management. Not content with this, the 
company is reported to have approached a Yokohama electric-wire 
factory with a proposal to take up half the capital of the Yokohama 
establishment, and that the latter will thus be worked under joint 
management. The Yokohama company will convene an extra- 
ordinary general meeting, when the proposal will be fully discussed. 


Tue Works Committee of the Leith Dock Commission 
are recommending to the Commissioners the completion of the new 
graving dock allowed for in the design and the construction of the 
quay walls of the Imperial Dock, opened to traffic a few years 
ago. The work already done in view of the contemplated graving 
dock was conteniently undertaken along with the construction of 
the Imperial Dock, and it is now considered that the time is oppor- 
tune to complete the graving dock, for which there has for some 
time been a strong demand. The size of vessels has been con- 
stantly increasing, and Leith has laboured under the disadvantage 
of being without a dry dock capable of accommodating large 
vessels from the Black Sea and Mediterranean which did not fre- 
quent the port a few years ago. A report is being prepared as to 
the maximum dimensions which the site for the new dock will 
admit of. 


Tue following wireless telegraph notes recently 
appeared in our contemporary, the Electrician :—Mr. Poulsen has 
been experimenting between Lyngby and Esbjerg with some equip- 
ment which is similar to the well-known Wheatstone apparatus 
used in ordinary telegraphy. By its means, it is said, a transmit- 
ting speed of 100 words per minute can be reached, and the 
inventor hopes shortly to increase this to 150 words per minute. 
Experiments are also being carried out between Lyngby and New- 
castle. The same journal announces that a “wireless” station 
has been opened at Nieuport, in Belgium. This is said to be the 
first to be put into operation in that country. It is announced 
that the Admiralty have leased from the Ipswich Council 4 acres of 
land, upon which an extensive wireless telegraph station is to be 
erected and equipped, especially for communication with vessels 
on the North Sea. Electrical energy will be taken from the 
Corporation electricity department, whose works adjoin the land 
acquired by the Admiralty. Mr. Marconi has stated that the 
duplicate station in the Atlantic service is to be completed by the 
end of the year, and that an overland wireless system across 








Canada is to be the next development he proposes to take in hand. 
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we Inorder to avoid trout’e and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
‘or insertion in this column, must in all cases be accompanied by a lar, 
envelope legibly directed by the writer to himself, and stamped, in 07 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

fe All letters intended for insertion in Tux Enainerr, or containing 

questions, should be accompanied by the name and address of the writer, 
not ily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communi: 

be We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 








REPLIES. 


F. W. D,—Now-a-days feed-water is generally filtered and purified, and com- 
poretively little cleaning is required. It is effected when necessary by 
lowing out in the usual way and removing scale with suitable tools. 
The use of mineral oils, zinc plates, and the introduction of a little soda 
reduces corrosion, There are already many boiler compositions on 
the market, Some people like them, others do not. , Some are efficient, 
many useless, some actually dangerous. Where it can be effected 
scientific treatment of the feed-water is the right course to pursue. 

THORNE.—We suggest that you try the following books; they will no 
doubt give you much useful information:—‘‘ Machine Tools and Work- 
shop Practice,” by Alfred Parr; London, Longmans, Green and Co.” 
‘*Machine Shop Tools and Methods,” by W.S Leonard. ‘The Works 
Manager’s Handbook,” by W. 8. Hutton; London, Crosby Lockwood 
and Son. With regard to costs, depreciation, &c., you may get some 
useful data from some of the books contained in the Accountants’ 
Library, London, Gee and Co., 34, Mo rgate-street. Obtain a copy of 
Henry Spencer's book on the “ Commerc.al Organisation of Engineering 
Factorie- ;" London, E. and F, N. Spon, If we can help you further we 
shall be pleased to do so. 








MEETINGS NEXT WEEK. 





Monday, October 12th, at 8 p.m., at 
Lecture, ‘ Thrust Bearings,” by Mr. G, 


INSTITUTE OF MARINE ENGINEERS, 
58, Romford-road, Stratford, E. 
Bb. Woodruff. 

THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ ASSOCIATION, 
Monday, October 12th, at 8 p.m. Paper, ‘Steam Engine and Boiler 
Trials,” by Mr. William Inchley. 

Tuk MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, October 10th. 
Opening meeting. The evening wi.l be reserved for short communications 
from Members with reference to the Engineering and Electrical Exhibits 
at the Franco-British and Manchester Electrical Exhibitions. 

Tue INstiruTION OF MECHANICAL ENGINEERS.—Friday, October 16th, at 
8 p.m., in the Institution House, Storey’s Gate, St. James’s Park, West- 
minster, S.W. General meeting. Paper, ‘‘ Repairs, Renewals, Deteriora- 
tion, and Depreciation of Workshop Plant and Machinery,” by Mr. James 
Edward Darbishire. 
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Sir Christopher Furness’s Scheme, 


THE conference between representatives of trades 
unions and himself which Sir Christopher Furness 
announced some weeks ago was held on Wednesday 
at West Hartlepool. It opened with a carefully pre- 
pared speech by Sir Christopher, of which an abstract 
may be found on page 385. In manner, style, and 
matter this address left nothing to be desired, and 
we trust the Socialist and the anti-capitalist will 
find time to read and digest it carefully. Rarely, 
if ever before, has a great employer of labour spoken 
so frankly to his men, and although there will, of 
course, be many to say that he is not as open as 
he appears to be, yet the bulk of his hearers and 
readers must be convinced—particularly those who 
have intimate knowledge of the handling of capital 

that he has made a very fair and honest state- 
ment of the difficulties and trials of the capitalist 
and of his relation to his workpeople. 

But the discussion of generalities forms only the 
introduction to the more important matter—the 
kernel—of the speech. The object of the conference 
was, as Sir Christopher had told the men it would 
be, to lay before them a scheme for ensuring indus- 
trial peace and efficiency in the shipyards of the 
company. In the announcement he had reminded 
the men of Middleton yard that the company had 
lost no less than £17,000 last year on that section 
of their works, mainly on account of the constant 
friction with labour. Such a state of things could 
not continue, and his company was resolved if it 
could not be cured to close the yard altogether. He 
had hopes, however, that a better way could be found, 
and on Wednesday he laid two alternative propo- 
sitions before the men. The first—and we imagine 
that Sir Christopher knew well whasé its fate would 
be when he proposed it—was that the trades 
unions should buy the property themselves as a 
going concern. They were promised all the help 
that the directors could give them, and the price to 
be paid should be fixed by independent assessors. 
Sir Christopher Furness devoted comparatively 
little time to the discussion of this scheme, and it 
was quite obvious that he did not fora moment 
imagine that it would be taken up. In the subsequent 
discussion not one of the delegates present referred 
10 i5, and it will probably not even be considered 
hy the unions. On the other hand, Sir Christopher 
went into the second proposition with a great 
deal of care. It is, as any one may see by 
jerusing the report of the speech on page 385, a 








Put 
the proposal is that all the servants of the 
company shall be permitted to acquire 4 per 


unlike others already in use. shortly, 


cent. preference shares by a system of easy 
payments or weekly levies. No one outside the 
employment of the company would, as we under- 
stand it, be allowed to own these special Employés’ 
Shares, and Sir Christopher made it clear that 
every man in the works would have to enter into 
the scheme. If a workman left he would sell his 
shares to a fellow-workman still in the service of 
the company, or, no doubt, if no workman pur- 
chaser could be found, to the company itself. Every 
workman would thus become directly interested in 
the existence of the company. So far, however, 
since the men would receive their 4 per cent. 
whether the firm was successful or not in its 
contracts, the scheme offers no particular induce- 
ment to the men to increase the welfare of the 
company, and hence the second step. This con- 
sists in the holders of Employé-shares receiving 
their share of the profits just as any holder of 
ordinary shares does, and tothe same extent. It will 
be seen that the whole arrangement offers a double 
inducement to the men. It offers them (1) a safe 
investment at 4 per cent. as long as the company 
exists, so that a good return on their money is 
ensured; and (2) a chance of receiving additional 
dividend if the operations of the company are 
successful. Of course, the company’s directors 
would still retain complete control of all its financial 
eperations ; but it is proposed that a works council 
should be established, and through it the work- 
people would have a fair say in matters connected 
with the management. This council would be com- 
posed of an equal number of representatives of the 
men and representatives of the firm, and its prin- 
cipal function would be “ the promotion of friendly 
communication between the firm and its labour 
partners on all affairs of common interest, and an 
important part of its duty would be to take into 
consideration on the instant, before any ill temper 
had entered into them, all matters or incidents 
calculated to breed friction in all or any of 
the departments of the establishment. I would 
have it made,” said Sir Christopher, “a medium 
for the asking of straight questions on any matter 
of concern; and, on the other hand, I would have 
it used by the cfficers of the firm to convey 
frankly to the representatives knowledge of any 
circumstances or conditions that might at the 
moment be influencing the business prospects and 
efficiency of the company.” It will be seen, there- 
fore, that whilst this works council, like many 
another works council, would be principally con- 
cerned with the shop management, it would toa 
certain extent come in touch with the financial side, 
and it would be clearly brought home to it and by 
it to the men how labour disturbances affected the 
efficiency of the company. Finally, there would be 
a Court of Arbitration which would take in hand 
‘any case in which the council came to a deadlock. 

It will be seen even from this very brief outline 
that the scheme has been carefully elaborated. It 
comprises virtually two separate propositions, only 
dependent upon each other to a certain extent. 
Either the co-partnership or the works council could 
—though this will not be permitted—stand alone, 
but there can be no doubt that together they 
will give each other mutual support. Sir 
Christopher has asked for a reply to his proposals by 
November 26tb, and between this and that the 
matter will no doubt receive ample discussion. It 
is, of course, from the trades unionist point of view 
open to all the usual objections, and we need not 
remind our readers that when Sir George 
Livesey, whose death we record to-day, started a 
similar plan at the South Metropolitan Gasworks, 
he was forced to take the heroic method of discharg- 
ing all his union men. Whether, in the last resort, 
Sir Christopher Furness is prepared to take a similar 
step we are unable to say. We may hope, but with 
some misgiving, that no such step will call even for 
consideration. Taken as a whole, the 14-or so 
delegates who were present at the conference showed 
but little animosity, and it is just possible they 
may consent to the plan being put into operation. 
Modifications will, however, be asked for, and upon 
their practicability the issue will depend. 


Turbines and Propellers. 


THE Institute of Marine Engineers is to be 
congratulated on securing Mr. James Denny as its 
President for a year. No man living possesses 
greater stores of information concerning all that 
pertains to ships, boilers, and marine engines. On 
Monday, the 4th inst., he delivered his presidential 





profit-sharing or co-partnership scheme, not 








address. A copy of it lies before us. It contains 
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much information, and some excellent advice. It 
is noteworthy that Mr. Denny, like every other 
individual who speaks with the authority derived 
from knowledge, seems to hold that great as has 
been the advance made in the science and art of 
marine propulsion, we are still far from finality—we 
have yet much to learn. He drew a comparison 
between the s.s. India, built for the British India 
Steam Navigation Company “in the early sixties,” 
with a tonnage of about 1000 and a speed of 
ten knots, and the Rewa, built for the same 
company two years ago—ten times the size, 
nearly twice the speed, and tenfold the power. 
It would perhaps be interesting to trace out the 
causes and possibilities which have resulted in the 
Rewa, but not now. In the last half-century we 
have come from 25 1b. pressure and simple engines 
to 220lb. and quadruple expansion, and we have 
halved the consumption of steam per horse-power 
per hour. It does not appear that this great 
advance has been in any way due to the diffusion 
of knowledge concerning thermodynamics. It is 


rather the result of continuous practical experiment. | 


Indeed, it does not seem that thermodynamics have 
had anything in particular to do with the matter. 
Economy has resulted from rise in pressure, and 
from very little else. The facts, at all events, are 
that no economical low-pressure engines are at 
work at sea. Of course, we take triple or quadruple- 
expansion engines as a whole, and we write in the 
same way of turbines. 


Mr. Denny devoted a portion of his address to 
the marine turbine. We are not surprised to find 
that he emphasises the views which we hold. The 
key to the question is the propeller. The turbine 
can at present be applied with advantage only to 
high-speed ships: it is useless for the tramp 
steamer. Mr. Denny mentioned several attempts 
which are being made to get over the difficulty. 
“Tt has frequently been suggested,” he said, “ that 
if some inspired engineer would evolve a system of 
gearing that would be lasting and reliable, not too 
noisy, and would not absorb in friction more than, 
say, 10 per cent. of power, turbine engines would 
be capable of application to any speed of vessel and 
to any size of propeller: you could then have a 
high-speed turbine and a low-speed propeller, which 
is the ideal condition for marine propulsion.” 
Failing this gear, he pointed out that there was 


another way of attaining the same end. The tur- 
bine running at a high speed would drive a dynamo 
which in turn would drive a slow-speed motor 


A scheme of the kind 
was carefully examined and_ rejected, because 
the first cost was too great. It is not easy, indeed, 
to see where a saving of fuel could come in; and in 
slow speed cargo boats vibration is a matter of 
secondary importance. Mr. Denny referred to a 
recently published statement to the effect that the 
efficiency of the Lusitania’s propellers is only 46 per 
cent., while that of the propellers of the Salem, an 
American vessel with Curtis turbines, is over 60 per 
cent. He thinks both statements are probably 
erroneous—that concerning the Lusitania being too 
low, and that of the Salem too high. He seems to 
have overlooked the s.s. Creole—already described 
in our columns—built for the South Pacific Railway 
Company—a combined passenger and freight vessel 
of 10,000 tons displacement, and propelled by 
Curtis turbines of 8000 horse-power at 16 knots. 
The efficiency obtained during experimental runs 
did not exceed 43 per cent.—a result so bad that 
other propellers have been fitted; with what result 
we have not heard. Mr. Denny went on to consider 
Mr. Parsons’ proposal to combine the turbine with 
the reciprocating engine. It is interesting to note 
that the reason, he advanced to explain, why an 
advantage can be gained in this way has nothing 
to do with thermodynamics. Itis pure'y a question 
of construction. A lower pressure can be attained 
with the turbine than with the reciprocating engine 
simply because the exhaust is freer. Mr. Parsons 
claims that a considerable economy will be effected 
by using a higher vacuum than in the case of 
ordinary machinery, “and by interposing between 
the main exhaust of the ordinary engine and the 
condenser a turbine driving an auxiliary propeller, 
he will utilise the final expansion of the steam, 
which is largely lost in the ordinary engine, because 
of the smaliness of the passages between the low- 
pressure cylinder and the condenser. There may 
also in this system be some gain due to the conse- 
quent less unequal temperature in the low-pressure 
cylinder, but that need not be gone into here.” 
This system will be practically tried in a short time 
in a vessel for the New Zealand Shipping Company, 
and also in one now launched fer one of the 
Atlantic lines; the results will be awaited with 
much interest by all interested in shipping. 


on the screw shaft. 





The address contains, as we have said, many 
statements of interest scattered up and down in it. 
It is matter of common knowledge that theory is 
useless to the man designing screw propellers. It 
has been held, however, that it was a substantial 
aid as regards paddle-wheels. This dees not seem 
to be true in all cases. “It is easy,” said Mr. 
Denny, “ to get off the rails in marine engineering.” 
Mr. Brock, his late partner, designed a paddle 
steamer which was to make 18 knots. This she 
did with ease. A second vessel of the same type, 
but longer and finer, to do 19 knots, was built. She 
had paddle-wheels of the same diameter as that of the 
first ship. She was a failure, doing only 18 knots. 
The slip was excessive. The diameter of her wheels 
was increased by a foot, “ eke”’ pieces Gin. wide being 
bolted to the outer edges of the floats. Then she 
made nearly 19.5 knots with the same power. No 
elaborate theory is required to account for the 
improvement. The floats were too small for the 
torque of the engines. The wheels did not get 
proper hold of the water. The point of interest 
is that theory should make such a really tremendous 
mistake. We can cite another case of much the 
same kind. Several years ago a steamship was 
built for the Newhaven and Dieppe channel service 
of the London, Brighton and South Coast Railway 
Company, largely to the designs of the late Mr. 
Stroudley. This vessel failed to attain her contract 
speed. Various alterations were made in trim, «c., 
but without success. Mr. Stroudley maintained 
that the speed could be got if only the paddle 
wheels could get a proper hold of the water. 
The builders did not agree with him, but at 
last they accepted his proposal that the floats 
should be curved—the concavity facing aft, of 
course. The stipulated speed was got at once. 
The lattar portion of Mr. Denny’s address dealt 
with certain questions of turbine and _ propeller 
efficiency, a consideration of which we must 
postpone. We have said enough, we think, to show 
that the address deserves careful reading, and can 
hardly fail to be helpful to the modern marine 
engineer. 


The Construction of Atlantic Liners. 


THE question whether the steamship com- 
panies which are engaged in the Transatlantic 
traffic have introduced or are providing a super- 
abundance of fast and well-appointed steamers is 
now coming prominently forward in consequence of 
the depression in the North Atlantic trade in the 
course of the present year. If the question were 
put to the builders—and it is solely from the ship- 
building point that we approach the matter—there 
is no doubt they would answer that the tonnage of 
high-speed vessels on order or in course of con- 
struction is totally inadequate to find employment 
for their slips, but the shipowners naturally regard 
the problem from an entirely different standpoint. 
It is highly probable that the circumstance of an 
excess of tonnage would not have arisen if it had 
not been for the considerable decline in traftic 


receipts by some companies in the period of the | 


current year as compared with the corresponding 
term in 1907, and it is significant that the 
complaints made in this direction should have 
emanated from the Germans, as there was no 


grumbling on their part so long as they held the | 


record for speed across the Atlantic with the 
Kaiser Wilhelm der Zweite. But with the loss 
of the blue ribbon of the Atlantic to the Lusi- 
tania and the Mauretania, and the forthcoming 
construction of two new ocean leviathans for the 
White Star Line, the Germans apparently see no 
end to competition in the future, notwithstanding 
that the speed of these two latter vessels will be 
slower than that of the two Cunarders, although 
their dimensions will be considerably greater. As 
is tolerably well known, the five principal com- 
panies concerned with the Transatlantic traffic are 
the Cunard Line, the White Star, the American 
Line, the Hamburg-American Company, and the 
North-German Lloyd, the White Star and American 
Lines forming part of the Morgan shipping trust 
or International Mercantile Marine Corporation. 
Although it is possible that these lines have been 
variously affected by the depression in the Trans- 
atlantic shipping traffic, lamentations on the sub- 
ject, with special reference to the superfluity of the 
tonnage, have apparently only down to the present 
time been particularly expressed in Germany. 

The German complaint has been accompanied 
by a special demand for the introduction of a 
limitation in the construction of fast and costly 
steamers. Thus an _ influential Cologne news- 
paper, in discussing the position of the North- 
German Lloyd, submits that it is a ques- 








ee | 


tion whether itis economically sound for the 
various lines to increase with over-hastiness the 
dimensions of the steamers, and in connection 
therewith sometimes to raise the speed of the new 
vessels builf for the various companies engaged 
in the Transatlantic traffic. Moreover, a Berlin 
newspaper recently suggested that the inter. 
ested companies should arrive at an understanding 
among themselves to place a limit on their respec. 
tive shipbuilding programmes for the purpose 
of deriving mutual benefit; and in the course of g 
subsequent interview Herr Ballin, general clirectoy 
of the Hamburg-American Line, is reported 
to have admitted that this is a very sore 
point with his company. The misfortune for 
the companies, in his opinion, is that the types of 
fast steamers have become more expensive in con- 
sequence of the extraordinarily severe competition, 
and they necessitate an expenditure which can 
almost be regarded as unattainable by a private 
undertaking. The old Auguste Victoria, which wag 
the first fast ship of the Hamburg-American [ ine, 
was placed in service in 1888 and involved an outlay 
of slightly over £200,000. English shipping com- 
panies subsequently built larger and faster vessels, 
and in order to meet the case the Hamburg Com- 
pany had to devote £325,000 to the construction of 
the old Furst Bismarck in 1891. The North 
German Lloyd then appeared with the so-called 
Kaiser class of ships, and the Hamburg Line in 
1900 followed with the Deutschland, the building 
of which cost over £550,000. It was then thought 
desirable by the Hamburg Line to again oppose 
British competition, and the Kaiserin Auguste 
Viktoria, which involved an_ expenditure of 
£700,000, was put in service two years ago, and 
now the North German Lloyd is_ building the 
George Washington, which is to beat the former 
vessel both in size and speed. These figures show 
very clearly how the cost of the Teutonic vessels 
has largely increased in the course of the past 
twenty years. On the other hand, the two vessels 
being laid down for the White Star Line at Belfast 
are estimated to require an outlay of £1,300,000 
each, whilst the Lusitania and the Mauretania, 
according to the German view, must have cost a 
still higher sum per vessel for construction and 
equipment. 

It is quite obvious that the German suggestions, 
aim at a halt in the programme of the five com- 
panies concerned. It would, however, be interest- 
ing to learn why the suggestion for the curtailment 
of new construction was not made in Germany 
several years ago. Times of depression in the 
shipping trade occurred in former years, but we are 
not aware that any international limitation of 
building programmes was placed before the three 
other undertakings by the two principal German 
lines on whose behalf a halt is now sought. The 
fact is there was no question of restriction during 
the period when the Germans held the speed record 
for the Atlantic passage, and when the use of 


| turbine engines was not considered in that country 


to be practicable either for the merchant marine or 
for the navy. It is also reasonable to assume that 
the proposal would not have been made now were 
it not for the circumstances that the splendid 
performances of the Lusitania and Mauretania 
have restored the Atlantic speed record to Great 
sritain, and that financial considerations in 
Germany, taken in conjunction with the retrogres- 
sion in international trade, have rendered it difficult 
for the Teutonic lines to proceed with the whole of 
their projected programme of new construction at 
the present time. But we fail to see that the 
troubles experienced by commercial rivals «fford 
any valid reason for the stoppage of new work by 
any British shipping companies who may deem it 
desirable to order additional tonnage, or that any 
one of the latter would derive advantage by 
arriving at an agreement with foreign competitors 
to restrict new construction in the future. Our 
merchant marine has been built up by _ private 
enterprise, and its continued independence, with 
elasticity for expansion as occasion may arise, is 
a matter of primary importance as a national 
question. So much was this fact appreciated a 
few vears ago that when the Morgan shipping 
trust absorbed various British lines the British 
Government of the day entered into an agree- 
ment with the company whereby it was arranged 
that the British vessels taken over should be held 
at the disposal of this country for a period of 
twenty years in the event ofa national emergency : 
and the subsequent subsidising of the two Cunard 
liners represented a further step to secure that 
fast vessels should be at the command of 
the country. National and other considerations 
are opposed to an international understanding in 
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regard to new construction, and it would be an 
act of folly for us to tie our hands while the 
shipbuilding resources of other countries are in 
course of development in various directions. 


Warship Accidents, 


ON Sunday last the Gladiator was floated into 
Portsmouth Harbour, and in course of time will be 
patched up and disposed of in one way or another. 
It is estimated that the salvage has cost the country 
£50,000, but we shall not know definitely for many 
months to come, if it is ever-made public. Serious 
accidents in ourown and foreign navies have been ripe 
of late, and the recent disaster on the Latouche Tré- 
ville has brought forward the question of accidents 
on warships in general, and has led to the sugges- 
tion that a comparison of such calamities in 
different navies would be of interest. It is possible 
to obtain official information on this subject with 
regard to the British Navy, as a parliamentary 
return was recently issued giving the number of 
accidents to vessels from the first day in 1901 
down to May 27th, 1908. During this period the 
number of ships and otber craft of war which met 
with accidents amounted to 442, 16 of which 
were totally lost. The total does not include a 
picket boat of the Edgar, the steamboat and pulling 
cutter of the Vernon, the gig of the Defiance, a 
submarine mining vessel, and a steam cutter. The 
original expenditure on the ships and other craft 
of war totally lost in the term of seven years and 
five months, including guns and naval ordnance 
stores, amounted to £1,951,000 in round figures, 
whilst the number of lives lost as a_ result 
of accidents reached 408, or .92 per acci- 
dent. Many of the accidents cid not in- 
volve any loss’ of life, but merely caused 
material damages. This is shown by the statement 
that in the six years ended with 1906 no fewer than 
978 vessels which had been in accidents had to be 
docked for repairs, the greater portion of the work 
having been carried out in the Royal dockyards. 
It is impossible to compare these figures with 
similar statistics relating to any other navy, but a 
Parisian newspaper has just published a list of the 
accidents to French vessels of war between August, 
1900, and September, 1908, including the explosion 
on the Latouche Tréville. The list is, of course, 
unofticial, and it does not cover the same ground re- 
presented by the British return. Taken, however, as 
it stands, the list merely summarises twenty-one 
accidents in the period of slightly over eight years, 
the material damage being £3,400,000, and the loss of 
life 288 officers and men. The explosion on the 
Jéna in Toulon harbour alone was responsible for 
105 lives out of the total, and the sinking of the trans- 
port Vienne for 52, whilst the cruiser Brennus, which 
was wrecked on the Portuguese coast in August, 
1900, eaused the loss of 43 lives. The fact that 
only a comparatively small number of accidents is 
attributed to the French navy in a period of eight 
years is doubtless due to the unofficial source from 
which the figures emanate, and to the cireumstance 
that they solely refer to wrecks, explosions of boilers 
and projectiles, collisions, and breakage of screws. 
It is, therefore, impossible to draw any comparison 
or conclusion from the two sets of figures, as the 
one is evidently incomplete, whilst the other set 
is detailed. 





OBITUARY. 
SIR GEORGE LIVESEY. 

Tue industrial world has lost by the death of Sir George 
Livesey a man whose influence for good it was not easy 
to over-estimate. He was chairman of the South Metro- 
politan Gas Company, and although in his 75th year, 
actually at work almost to the last. He had been ill for 
some weeks, and his death was not unexpected. Much 
may be learned from his career. Able, masterful, 
courteous, wise, he had the complete confidence of 
the directors of the great company whose affairs he 
controlled, and the esteem of a host of friends. The man 
was gifted with a keen sense of proportion. He could 
balance factors in any situation, and always seems to 
have arrived at just conclusions. He made his company 
successful, and he did more than any other man to 
cheapen the gas supply of the metropolis. 

Livesey’s operations were carried on in a comparatively 
narrow field. It is worth considering whether or not his 
success was the result of this concentration of effort and ex- 
perience. His father was secretary tothe South Metropolitan 
Gas Company—a somewhat insignificant affair half a cen- 
turyago. The lad entered his father’s office, and continu- 
ously served the company for over sixty years. He became 
a director in 1882, and chairman three years afterwards. 
He was a member of both the Institution of Civil En- 
gineers and the Institution of Mechanical Engineers, 
albeit. he never claimed to have more than a competent 
knowledge of certain branches of engineering. His busi- 
ness capacity made him a valuable member of the 


Council of the Institution. In the early years of gas the 
companies were permitted to make any charges and 
arrangements they pleased in order to earn a dividend 
limited to 10 per cent. Mr. Livesey devised a scheme 
according to which the companies worked under a sliding 
scale, the dividends varying as the price of gas fell or rose in 
such a way that the consumer participated largely in the 
savings which would be effected by improvements in the 
methods of manufacture. Parliament sanctioned the 
scheme, and for many years the South Metropolitan gas 
has been the cheapest in London. Mr. Livesey never 
lost an opportunity of effecting improvements; and he is 
said to have claimed that he made gas a by-product, and 
looked for his profits to coke, ammonia, and tar. 

All these things refer but to trade matters, to details of 
manufacture, to dealings with inanimate things. These, 
valuable as they are, do not represent the really im- 
portant aspects of his character, or the more striking 
features of his life. Livesey fought single-handed a very 
influential and powerful union. On both sides the war 
was waged for questions of principle; and Livesey won 
because his policy was larger than that of the trade 
union leaders whom he fought. It may, we think, be said 
that the greater number of the wars which have broken 
out between capital and labour have only been possible 
because the combatants have narrowed their fie!d of view. 
They have not mastered all the conditions and attached to 





SIR GEORGE LIVESEY 


each its due weight. The war between the South Metro- 
politan Gas Company and its gas stokers was one of the 
most remarkable ever fought. It is constantly urged 
against capital that it will not share profits with 
labour. Now Mr. Livesey knew that he was walking 
along a very narrow plank, and that at any time the 
strikers chose they could make demands equivalent to 
black mail. They had but to strike, and South London 
would be left in the dark. Electricity was a negligible 
quantity at the time of which we write. Mr. Livesey 
saw that the way out of the difficulty lay in giving the 
men a substantial interest in the well-being of his com- 
pany, and obtaining as a return a guarantee of twelve 
months’ service. Here was co-operation ; the very thing 
for which the social scientist had clamoured. The 
scheme was made known in December, 1889; it offered 
to the men who agreed not to strike, or wilfully injure the 
company an annual sum as bonus, calculated as a per- 
centage of wages, and determinable by the price of gas. 
Four per cent. was to be allowed on the accounts, and 
each man would have the option of receiving his money 
or allowing it to accumulate at compound interest, in the 
hands of the company. Moreover, to give the scheme a 
good start, the time on which bonuses were to be 
reckoned was made to include three previous years. The 
greater number of the men were delighted; but the 
leaders of the Gas Stokers’ Union would not have it at 
any price. They saw in the scheme a plan for reducing 
the power of the union, or even breaking it up altogether. 
It is desirable that the position should be carefully con- 
sidered. The ostensible object of a trade union is to 
secure benefits for its members. Industrial history, how- 
ever, shows that there is a much stronger feeling at work 
among the managers of unions. They love power, and 
the love of power is one of the most potent of history 
makers. Individuals, trades unions, trusts, Governments, 
nations, all seek it as a thing to be valued above allelse. It 
is practically ignored by the older school of political econo- 
mists, who find no place for sentiment in the conduct of 
the world’s affairs. In this case the result was that the 
Gas Stokers’ Union forbade the South Metropolitan men 
to accept the scheme which we have outlined, and in 
1889 a strike began. On December 12th 1700 men handed 
in their notices. The war was short, sharp, and decisive. 
The directors backed Mr. Livesey up, for they realised 
the truth that if they gave way they would become the 
servants of the men. Popular opinion was against the 
men from the first. It always is when the men work 
for the public. The South London consumers wanted gas, 
not the Stokers’ Union. They cared nothing what became 
of that so long as they had the light which they wanted 
in their streets and their homes. The South Metropolitan 
directors recognised the immense importance of this factor. 
The consumers sympathised with Mr. Livesey all the 
more that they appreciated the skill with which he carried 
on the war. There was not the slightest difficulty in 
getting men. No fewer than 3000 had been quietly put 








into the works of the company, where they were in- 








accessible to the pickets of the Union ; and although the 
quantity was deficient, and the gas not as good as usual, 
the streets were never left in darkness, and the private 
consumer got enough for his necessities, if not for his 
luxuries. On the 5th of February, 1890, the Union 
acknowledged that it was beaten, and George Livesey 
was master of the situation. Ih is said that the struggle 
cost the company £75,000; how much the men spent is 
not known, but it was a large sum, and there was much 
suffering among wives and children. Since there has 
never been any trouble, nor is it likely that there will be, 
seeing that the men hold South Metropolitan stock to 
the value of about £350,000, and elect three of their 
number as directors. 

The principal lesson to be drawn is the existence of 
factors which are persistently overlooked by amiable 
theorists. No rational attempt was made to show that 
the men were not obtaining a substantial benefit ; whether 
they did or not was a question of no importance at all, in 
one sense; in another it was held that the greater the 
benefit the greater the risk to the union. It was quite 
useless to have a union which could not strike. How 
could men who were large shareholders be expected to 
strike? At first sight it would seem that the example set 
by Mr. Livesey ought to be generally followed. Yet we 
think the deduction is hardly justified. It must be 
accepted that union officials will oppose profit-sharing 
schemes. They always have done so. It reduces the 
union from a militant body to the level of a benefit 
society. Any attempt to extend the South Metropolitan 
policy would, no doubt, cause serious trouble. This 
would not matter much if the strikes affected the service 
of the public, for reasons which we need not stop to 
explain. But this factor would have no existence in the 
case of private firms. It is for these reasons, we think, 
that the example set by Sir George Livesey has not been 
followed to any appreciable extent; but it is only fair to 
remember that there has only been one George Livesey. 

Sir George, as we have said, was a member of the 
Institutions of Civil and Mechanical Engineers. With 
both Institutions he was closely identified, and at 
the recent engineering conference he was chairman 
of one of the sections. He was a member of the 
Labour Commission appointed in 1891, and served on 
the War-office Committee on the employment of ex- 
soldiers in 1906. He received the honour of knight- 
hood in 1902. He also formed one of the Royal 
Commission for the recent St. Louis Exhibition. 





BENNETT H. BROUGH. 


Ir is safe to assert that not one out of the hundreds in 
Europe and America who knew Mr. Brough, the secre- 
tary of the Iron and Steel Institute, but heard of his 
sudden death with very keen regret. He had the art of 
making friends, and although he filled many delicate 
positions, his tact and diplomacy never failed him, and 
he leaves not one who will not deplore his loss. The 
occasion of his death, too, is made doubly sad by the 
fact that it occurred when the autumn meeting of the 
Institute was scarcely over, and the illness which brought 
it about was contracted whilst the meeting was at its 
busiest. Mr. and Mrs. Brough were the guests of Sir 
Hugh Bell, the President, at Middlesbrough, and on Mon- 





BENNETT H. BROUGH 


day, Tuesday and Wednesday of last week Mr. Brough 
carried through his work as usual. On Wednesday 
evening he was unwell, and on Thursday was unable to 
assist at the meeting. His illness developed rapidly, 
and an operation being deemed necessary, he was removed 
to Newcastle, where the operation was carried out on 
Friday. It appeared to be successful; but at six o'clock 
on Saturday death occurred. 

Mr. Brough will be remembered principally by his con- 
nection with the Iron and Steel Institute, of which he was 
the secretary for fifteen years, but he lid a great 
deal of other valuable work, principally in relation to 
mining. He was born in 1860, and after receiving a 
general education at the City of London School, he went 
successively to the Royal School of Mines, South Ken- 
sington, and the Prussian School of Mines at Clausthal. 
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At the latter he acquired a good mastery of the German 
language, which he never lost, and which proved in- 
valuable to him in his work. He was also a very fair 
French scholar, and on one occasion at least addressed 
a French meeting in its own tongue. In 1882 he was 
appointed assistant to Sir Warrington Smyth at the 
R.S.M., and in 1884 his official connection with the 
Institute began. In that year he was appointed co-editor 
of the Journal, and continued in that post till 1893, 
when he was elected secretary. In the same year he 
gave up an assistant instructorship in mine surveying at 
the Royal School of Mines, which he had held since 1886. 
His work at the Institute was frequently exacting, but he 
found time to write a large number of papers, to deliver 
lectures, and to serve on exhibition juries. He had 
besides, as he would say himself, something of the 
“congress habit,” and attended many scientific gatherings 
in all parts of Europe. Amongst his lectures may be 
mentioned three series delivered under the Cantor fund of 
the Society of Arts, the first on Mine Surveying, the 
second on the Nature and Yield of Metalliferous 
Deposits, and the last on the Mining of Non-metallic 
Minerals. He also gave two lectures to children 
at the Society of Arts entitled * Perils and Adven- 
tures Underground.” He did also much good literary 
work. His “Treatise on Mine Surveying” is well 
known and widely read, being now in its thirteenth 
edition; he wrote the article on Fuel for Thorpe’s 
“Dictionary of Applied Chemistry,” and, at’ the 
request of the Royal Commission on Coal Supplies, pre- 
pared a report on Colonial and Foreign Coal Resources. 
His articles on mining subjects are numerous, and from 
time to time he contributed anonymously to these 
columns. 

He had an honourable connection with several exhibi- 
tions. He was a juror at the Inventions Exhibition in 
1885, at Paris in 1900, and at the present Franco-British, 
and he served on the committees of the Paris Exhibi- 
tion of 1889 and St. Louis in 1904. For the Chicago Ex- 
hibition he was requested to form a collection of the 
Economic Minerals of Great Britair, and received a 
medal for it. He assisted also in educational work, 
having examined in mining subjects at Glasgow Uni- 
versity, the University of Wales, the R.S.M. and Cam- 
borne Mining School. He was a Knight of the Swedish 
Order of Wasa. 

Mr. Brough won the respect as well as the affection of 
all with whom he had to deal. He had considerable 
organising ability, and the Institute made great 
strides under his guidance. The secretarial work of 
a great institution is not always smooth sailing. There 
are clashing interests and desires that have to be recon- 
ciled, and the post calls not only for unlimited tact, but 
for no little diplomacy, an imperturbable temper, and a 
shrewd knowledge of men. These qualities Mr. Brough 
possessed in a high degree, and his death will be keenly 
felt by the Institute as a body in the loss of their secre- 
tary as much as it will be felt by the members in the 
loss of an excellent friend. Mr. Brough leaves, besides 
his widow, a boy and a girl. 


SAMUEL R. STOKVIS. 


THE death is announced of Mr. Samuel R. Stokvis, chair- 
man and managing director of the firm of R. S. Stokvis and 
Zonen, Limited, of Rotterdam. Mr. Stokvis, after serving 
his apprenticeship in a small ironmongery business in 
Brussels, started with his father in 1847 the firm which now 
bears the above title. After two or three removals the head- 
quarters of the firm were finally established in the Leuve- 
haven in Rotterdam. Mr. Stokvis took an active personal 
interest in the business up to the time of his death. 
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FORTHCOMING MEETINGS. 
No. I. 


THE session 1908-9 will soon commence; indeed, several 
engineering societies are to-day holding their first meeting. 
From the programmes which we have before us, the season 
promises not only to be one of unusual activity, so far as the 
various societies are concerned, but one in which exception- 
ally interesting papers will be read and discussed. As a rule, 
some topical subject predominates. One year it was turbines, 
another session it was self-propelled vehicles, and many other 
such instances could be given. This session the papers 
generally deal with a diversity of subjects, and no particular 
phase of engineering appears to have found a place in any of 
the many programmes we have before us. 

With regard to the Institution of Civil Engineers, we are 
unable to give anything approaching a complete list of the 
papers likely to be discussed at the meetings. This is 
chiefly due to the fact that there are several important 
papers expected which may materially affect any forecast 
made at the present time. We are, however, in a position 
to state that the meetings will be resumed on Tuesday, 
November 3rd, and that the following papers are likely to 
occupy the meetings up to Christmas. Mr. Donald Alexander 
Matheson, M.Inst.€.E , will describe the Glasgow Central 
Station Extension. Mr. Edward Henry Tabor, M. Inst.C.E., 
will read a paper on “‘The Rotherhithe Tunnel.’’ Mr, Frank 
Huntingdon Corson, Assoc. M. Inst. C.E , is down to read a 
paper on “‘ An Investigation of the Heat Losses in an Elec- 
trical Power Station.’’ A subject which has excited much 
attention within the last two years has been the derailment 
of express trains on curves, and in view of the accidents 
which have occurred special interest will be taken in the two 
separate papers by Mr. William Hamilton Shortt, Assoc. 
M.Inst.C.E.,and Mr. John Wyatt Spiller, Assoc. M.Inst.C.E., 
entitled respectively ‘‘ The Improvements of Existing Rail- 
way Curves’’ and ‘‘High Speed on Railway Curves.’’ We 
cannot state if this is the order in which the papers will be 
dealt with, as this is subject to the decision of the Council. 

The Institution of Mechanical Engineers is sure to have 
several excellent papers—it always does—but at present we 
can give no authoritative information as to the subjects to be 
discussed. We are infozmed that two of the papers will deal 
with impact-testing, and that sume of the other papers will 
deal with special branches of mechanical engineering. 
Besides these, the results of one or two of the researches 
which are being carried out by the Institution will be sub- 
mitted. We have already announced that the first meeting 
will take place on Friday evening, the 16th inst., when 
Mr. James Edward Darbishire, M.I. Mech. E., will read a 
paper on ‘* Repairs, Renewals, Deterioration, and Deprecia- 
tion of Workshop Plant and Machinery.’’ The annual 
dinner is to take place on April 22nd. 

The Association of Engineers-in-Charge, which holds its 
meetings at St. Bride’s Institute, Fleet-street, E.C., has 
arranged a very good programme. This year the Society has 
for its president Mr. James Swinburne, F.R.S., M. Inst. C.E., 
who will deliver an address on Wednesday, October 14th, the 
subject being ‘‘Smoke.’’ On December 9th Mr. W. H. 
Booth, M. Am. Soc. C.E., will read a paper on ‘‘Coal: Its 
Composition and Combustion ’’ There will be an interval 
then till January 13th, when the meetings will be resumed. 
Mr. John B. Kershaw, F.I.C., will read a paper on ‘‘ Water 
and its Impurities.’ At the February meeting, which will 
be held on the 10th, Mr. H. B. Poynder, A.M.I.E.E., will 
read @ paper on ‘‘ Polyphase Motors for Machinery 
Driving,’’ and will illustrate his remarks by lantern slides. 
‘Indicator Diagrams ’’ is the subject chosen by Mr. W. A. 
Tookey for his paper, to be delivered on March 10th. The 
annual dinner is to take place on March 27th, On the 14th 
of April Mr. Henry Adams, M. Inst. C.E., M. Inst. Mech. E., 
will discuss ‘‘Stresses and Strains in Girder Work.’’ The 
annual meeting is to be held on September 8th. 

The coming session promises to be a most successful one 
for that ‘‘ live ’’ society the Junior Institution of Engineers. 
The meetings this year will be held at the Royal United 
Service Institution in Whitehall. Tbe annual general meet- 
ing takes place on the 19th inst., and will be followed by the 
annual general meeting of the Benevolent Fund. Onthesame 
evening Mr. Norman §S, Trustrum will read some notes on 
plate-cutting and riveting machines. Mr. James Swinburne 
has also been elected president of this institution, and will 
give his presidential address on the 17th of November, having 
chosen for his subject ‘* Available Energy.’’ The last meet- 
ing this year will be held on December 16th, when Mr. Eric 
F. Boult will read a@ paper on ‘* Motor Omnibuses.’’ On re- 
suming the meetings on January 14th, Dr. J. T. Nicolson, 
D.Sc., M. Inst. C.E., will give a paper on that much-dis- 
cussed but inexhaustible subject ‘‘The Laws of Heat 
Transmission with Special Reference to Boiler Design.’’ 
It will be interesting to hear what this authority has to say 
upon the subject. On February 12th a meeting will be held 
at which the discussion section of the Architectural Associa- 
tion will be present, when Mr. Kenneth Gray, M. San. I., 
will read a paper on ‘‘ Heat Transmission in Buildings.’’ 
The annual dinner will be held at the Hotel Cecil on 
February 13th. ‘‘The Use of Dielectrics and the Principal 
Tests Applied to Them”’ is the subject chosen by Thomas 
Germann and Stanley H. Mills for their paper to be delivered 
on Monday, March 15th, A conversazione will be held on 
the 20th of that month. On Tuesday, 20th April, Mr. 
Chas. H. Smith will read a paper on ‘* Systems of Electrical 
Power Distribution.’’ So far that is the only paper arranged 
for in April. On the 12th of the next month Mr. 8S. F. 
Gibson, Assoc. M. Inst. C.E.., will deal with the construction 
of coin-freed mechanisms as applied to gas meters. The last 
paper of the session will be by Mr. C. A, Smith, B.Sc., on 
** Ductile Materials under Stress.’’ 

The Manchester Association of Engineers also have a good 
and miscellaneous syllabus. Their session opens to-morrow 
at the Grand Hotel, when short communications will be sub- 
mitted relating to engineering and electrical exhibits at the 
Manchester Electrical Exhibition and the Franco-British 
Exhibition. On the 24th of this month the inaugural 
address by the president, Mr. Geo. Hughes, of Horwich, will 
be given, and the Constantine Medal will also be presented to 
the successful candidate. On November 14th Mr. W. A. 
Tookey, of London, will read a paper on ‘‘ Oil Engines.”’ 
“* Hardening of Carbon Tool Steel’’ is the subject chosen by 
Mr. 8. N. Brayshaw, of Manchester, for his paper to be read 
on the 28th of November. The quarterly meeting will be 
held on December 12th, when Mr. D. Gibson, of Horwich, 
will discuss ‘‘The Marine Reciprocating Engine and its 
Probable Future.’’ On January 9th a paper will be read by 





—> 


W. A. Barnes, of Horwich,"on ‘‘ Metallic Filament Lamps,” 
‘* Experiments with Rolling Mill Plant ’’ is the title of My 
F. Carleton Anderson’s paper to be read on January 23rq_ 
The annual dinner will be held on February 12th, Oy 
February 27th Mr. Leslie Denny, of Dumbarton, will read g 
paper on **‘ Modern Ship Design.’’ Mr. James Lea, of Man. 
chester, will, on March 18th, discuss ‘‘ Continuous Testing 
of Steam Plants,’’ and on March 27th the annual general 
meeting will take place, and a paper will be read by Mr, 
EK. G. Herbert, of Manchester, on ‘‘ File Testing.’’ : 





ACCIDENT AT CHELSEA GENERATING 
STATION. 

WE have received from Mr. James R. Chapman, chief 
engineer of the Underground Electric Railways Company, of 
London, Limited, the following description of the accident 
which occurred at the Chelsea Generating Station on 
Saturday last. 

At 2.45 on the afternoon of Saturday, October 3rd, with 
five 5500 kilowatt turbo-generators in service all carryj je 
approximately full load, one phase was suddenly earthed, 
bringing into action all the static dischargers and other 
safety devices in the house, and making it necessary to trip 
the circuit breakers on the exciters, and thus shut down the 
generators and the twenty-six sub-stations supplied there. 
from. This brought all trains and lifts to a standstill on the 
Bakerloo, Piccadilly and Hampstead Tube Railways, as wel] 
as on the District Railway and the Wimbledon and Surbiton 
sections of the London United Tramways. 

A review of the whole situation indicates that the initial 
cause of the trouble was a short circuit as between the 
primary and secondary windings of a series transformer in 
one of the conductors between the generator and its oil 
switch. These transformers, of which there are three on 
each generator, are about Sin. in diameter and 10in. long; 
ratio, 100:1; normal load, 300 amps. Their secondary 
extends to the control board and actuates the ammecters, 
wattmeters, &c., thereon, Each transformer is placed in a 
brick compartment with one open side, so that if a failure 
occurs there is room for the arc to escape. Such trans- 
formers are necessarily weak, and have failed before in both 
the generating station and in the sub-stations. They have 
what might be described as a squirrel cage form of winding, 
and are accurate within 4 per cent. at all loads. This 
essential accuracy requires the coils to be very close together, 
thus increasing the risk of breakdown. The frames of these 
transformers, also one point in the secondary leading to the 
control board, are earthed. The copper earthing strips in 
the Chelsea Generating Station are of very large capacity, 
and, of course, it only took a few seconds to develop sutticient 
internal pressure in the transformer to cause it to explode, 
After passing through the transformer the machine calle is 
carried vertically through porcelain insulators in the concrete 
floor above and into brick compartments containing the oil 
switch. In this instance the force of the explosion drove the 
arc and flame up through the insulators, thus short-circuit- 
ing the cables leading to and from the base of the oil switch. 
The opening of this switch failed to disconnect the machine 
cables from the bus bars. Each bus bar is divided into five 
sections, and oil switches of large capacity couple these 
sections. The surge of current, however, owing to the earth- 
ing of one phase, was so great that a number of the static 
dischargers on the feeder cables were over-taxed and bridged, 
so that it became necessary completely to shut down in order 
to clear up the earth connections through the safety devices. 
The total damage was trifling ; even the oil switch above the 
transformer was ready for service the next morning, and 
there were enough spare turbo-generators to carry the whole 
load, and the isolating switch blades were simply opened on 
the damaged oil switch. It took some little time, however, 
to clear up the earth connections «n the 186 static discharge 
panels, and thus make sure 1). it was safe again to put 
11,000 volts on the bus bars. Two similar series transformers 
failed on the feeder cables, and one feeder oil switch, out of 
thirty-three that were in service at the time, was slightly 
damaged. 

All the sub-stations are supplied through duplicate cables, 
and the first supposition was that such a heavy surge might 
have damaged the cables which were in service, hence 
all sub-stations were started with the cables which had not 
been in service at the time of the accident. The rotary con- 
verters in nearly all the sub-stations were reversed ; hence 
generally the load was taken by the machines which were 
previously idle, and the polarity of the other machines was 
thus made normal. A few rotaries flashed over, but that was 
the extent of the damage in the sub-stations. Of the 357 
miles of three-phase cable leading to the gub-stations, there 
was not a single failure. There were no personal injuries of 
any kind, either in the generating station or in the sub- 
stations, 

The accident proves that 24ft. of free air space and a 6in. 
concrete floor are not sufficient between one of these series 
transformers and the oil switch ; hence this will be increased 
to 8ft. Further, that all space between the cable and the 
inside walls of the insulator should be caulked tight, and 
with a view of limiting the field of influence when one of 
these little transformers fails, they will be enclosed in a some- 
what larger brick chamber with one side open as at present. 
The neutral point of all the generators is earthed through a 
cast iron grid resistance of about seven ohms resistance and 
2000 ampéres capacity. The static discharge panels are each 
5ft. long, have eight gaps of *0047in. each, and a carbon re- 
sistance rod fin, diameter and 33in. long, its resistance being 
375 megohms. 








A NEW CALCULATING MACHINE.—We have received from the 
offices of Knowledge, 27, Chancery-lane, W.C., a new calculating 
machine, which should prove to be very useful to engineers requir- 
ing rapid calculations. It is a circular slide rule, measuring about 
8in., and has been designed by Major B. Baden-Powell. By its 
aid approximate results, even with large tigures, can be obtained 
in multiplication and division, and also the equivalents of foreign 
measures in English measures. One advantage of this form of 
calculator may be noted. Any special measures which have to be 
converted, such as roubles to pounds, carats to grains, or kilowatts 
to horse-power, can be temporarily marked on the card. The 
equivaient fractions of decimals, proportions, and square roots are 
also easily found. Little need be said of the construction of the 
calculator. It is somewhat similar to many others, and comprises 
two similarly figured dials—an outer fixed one and an inner 
rotatable one. These are graduated in logarithmic sequence, and 
the numbers are arranged in spirals, so that the decimals coincide. 
We have tried the instrument, and find it handy to use, and quite 
accurate enough for all practical purposes, 
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TOW ING AND MEASURING MACHINES (continued ). 

The photographing of the waves and the apparatus for 
measuring them.—A matter of great importance is the 
determination, for a series of speeds, of the lengths 
and heights of the accompanying waves and of their 
sitions with reference to the model, since the total 
resistance of the latter is considerably influenced thereby. 








Figs. 4 and 5—APPARATUS FOR 


On the other hand, the waves vary considerably with the 
shape cf the hull, especially at high speeds. As was long 
ago shown by Froude, in connection with his experiments 
with the Greyhound, the waves caused by the model agree 
with those which accompany the corresponding vessel at 
sea. ; > ? 

The delineation of these waves in their course along the 
model is effected by photography in the following 


manner :—Several photographic apparatus are fixed 








Fig. 6—-ROLLING APPARATUS 


below the longitudinal girder of the towing carriage at 
about Sft. distance from the model, and about 10in. above 
the surface of the water. The photographs are taken by 
flashlight. The ignition of the light-producing powder 
and the simultaneous manipulation of the snap-shot 
shutters of the apparatus is effected automatically by the 
carriage completing an electric circuit in passing. Drawn 
on the model itself are the sheer draught sections, and on 
these again the draught marks are set off, so that every 
point in the wave in each case can be determined from 
the photographs. 














Fig. 7—ROLLING APPARATUS 


The following apparatus is used for measuring the 
waves:—At a height of about 4%in. above the sur- 
face of the water at one side of the experimental 
tank, and projecting into the latter, is a bracket 
to which several easily turning little aluminium wheels 
are attached. Over these wheels run fine silk cords, 
the ends of which, leading into the water, are provided 
with light glass floats. These floats are prevented from 





* No. V. appeared October 2nd. 





swimming away by means of a triangular guiding arrange- | and a worm-wheel /. 


On this axle there is, further, a 


ment made of straw andaluminium. At the other end of disc g divided into degrees, with a vernier h, by the help 
each silk cord, which is led over a second roller outside | of which an adjustment correct to } of a degree and 


the tank, hangs a counterweight. 


This keeps the cord | a reading of the boss centre angles between the axes 


constantly taut, even during an upward movement of the | of the different blades become possible. 


float. 
is moved to and fro with the latter by the vertical move- 


Fixed to each silk cord is a little steel pin, which | 
| slide horizontally along it in a direction parallel and per- 


On the base-plate there is, also, a table which can 


ments of the floats. These pins are arranged just above pendicular to the axis of the propeller, by means of which 
a drum covered with paper lying in the longitudinal | the position at any time can, by the help of the 
direction of the cord and set in motion by means of | divisions v v and the verniers w w be exactly read off. 


On this table, in like manner free 
to slide, is a second table », which 
is in two parts, m and 7, set one 











MEASURING THE PITCH OF MODEL PROPELLORS 


an electro-motor. The drum and the pins are con- 
connected with induction apparatuses in such a manner 
that sparks may be made to spring from the one to 
the other, by which holes are burnt in the paper 
covering, thus marking the curve of motion of the floats. 
Meanwhile the time is recorded by a half-second pen- 
dulum, which by the aid of a mercury cup produces 
current, and thereby causes the electro-magnetic tracing 
point to act. The motion of the carriage also, past the 
point of observation, is automatically recorded by electric 
means. 

Experiments with model propellers.—In addition to 
the investigations hitherto described, which are, in the 
main, directed towards the discovery of the best shape for 
a vessel in a given case, experiments are made in these 
establishments with model propellers with the object of 
determining their axial thrust, or efficiency, and the 
power necessary to turn them at the required number of 
revolutions per minute. The propeller experiments are 
either made with these instruments alone in undisturbed 
water, or they are towed behind the ship models; in the 
latter case, model and propeller must be on the same 
scale. 

By reason of the high degree of polish which it is cap- 
able of taking, bronze would be the most suitable material 
for the propeller, but since the difficulties which the cast- 
ing of it in the establishments themselves would present 
would be too great, alloys of white metal which have low 
melting points—between 154 deg. and 210 deg. Fah.— 
are used. They fill the moulds well, shrink little, are 
comparatively tough and non-porous, and are easy to file 
and polish. In this respect the following five alloys have 
given satisfaction. Their percentages are :— 


I. I]. If. IV. ws 
Tin 65 62.5 . 33.33 13 13 
Lead 16 18.5 33.33 27 a 
Bismuth 13 12.5 33.33 50... 54 
Antimony .. io *.. 6.5 2. — i 
Caleium <a A tee — 


Since it is of great importance that the propellers be 
very exactly made, and, above all, that the blades, their 
pitches, and the distances between them at the boss be 
exactly alike respectively, these parts—the blades and 
the boss—are generally made separately. By reason of 
this it also becomes possible to adjust the blades during 
the course of an investigation, and thus to alter the pitch 
of the propeller. The boss is made of a solid piece of 
bronze, while the blades are cast in one of the above alloys. 
The mould is made of plaster of Paris. As in the case of 
the full-sized propeller, a propeller surface is first produced 
in clay, on which, by the help of template moulds, the 
thickness of the blade is built up. On to this plaster of 
Paris is poured, and thus the back of the blade is formed. 
Paraffin is now poured into the mould, and then the other 
half is likewise made in plaster of Paris. On the root of 
the blade cast in this form a flat surface is turned and 
provided with a projection which fits into the hole left for 
it in the boss. By the help of the propeller-measuring 
apparatus, described below, the blade is now exactly 
adjusted and fixed by small cone-headed screws, and then 
the whole propeller is overhauled and carefully polished 
with a steel tool. Before the trials begin the propeller is 
carefully examined by the help of the propeller-measuring 
apparatus to see that it is exactly proportioned. This 
apparatus is so designed that it is possible by its help 
exactly to read off the pitch of the various blades at 
different points of their surface, the distance of these 
points from the middle of the boss, the angles which the 
blades form at the centre of the boss, and the angles of 
inclination of their axes. 

The illustrations—Figs. 4 and 5—show the apparatus 
as seen from the side and after end and from the side and 
fore end respectively. Onone end of astrong base stands 
a headstock carrying a horizontal shaft. At its free end 
the latter bears a socket e, into which is screwed the 
spindle 6 that is to take the propeller a to be measured. 
The turning of the shaft is effected either by hand with 


| the help of the hand-wheel d on its other end, or, for 


fine adjustment, by means of the disconnectable worm e 





above another, and free to slide 
the one on the other, so that an 
absolutely exact adjustment of the 
degree-measuring disc can be made 
for any position. In connection 
with this table is a rack m, in 
which a pinion mounted on a shaft 
k engages. This shaft & is turned 
by a large toothed wheel 7 mounted 
on the spindle which bears the 
propeller. As a result of this, 
when the propeller is turned the 
table moves forward in a hori- 
zontal direction at right angles 
to the axis of the latter. If the 
table is to be moved back again, 
the toothed wheel can be thrown 
out of gear by means of the dis- 
engaging appliance 0, Above the 
table, in the direction of the 
axis of the propeller, lies a 
long square shaft p, which slides 
extremely easily in the direc- 
tion of its length, and which by 
means of a small weight r is 
kept bearing against the propeller. Beside the shaft p 
there is a vernier s, which slides along a scale of milli- 
metres ¢, and at the other end an adjustable tracing pen 
q, which describes the motion on a sheet of paper 
stretched on the table n. The graphic delineation of the 
pitch of the propeller blades, every point of which can, 
by the help of the various divisions and verniers, be very 
exactly read off, is made in the following manner. After 
the square shaft has been moved aside from the middle 
of the propeller as far as is necessary, the sliding stool 
is pushed so near to the mounted propeller that the pin, 
which was somewhat withdrawn, bears against the edge 
of the blade. The rack is then engaged, and the pro- 
peller caused to turn. This causes the table n to slide, 
while the pin p, sliding along the edge of the blade, by 
the help of the tracing pen describes a curve from which 
the pitch of the propeller may be ascertained. If the 
positions of all the blades be right, the curves for the 
different blades will, of course, coincide with one another. 








Fig. 8—-ROLLING APPARATUS IN POSITION 


This propeller-measuring appliance, which has proved 
eminently satisfactory, enables model propellers of as 
much as 12in. in diameter—27}in. pitch—to be measured 
off. 

The torsion dynamometer.—For the investigation of 
the propeller the determination of the axial thrust is not 
sufficient. The power required to turn it for a given 
speed of revolution and a given speed of motion of the 
carriage must also be found. This is effected by the 


torsion dynamometers /—see supplement given last 
week—one of which is inserted in the vertical driv- 


ing shaft of each propeller shaft. They consist in 
the main in each case of a spiral spring m ina state 
of torsion, which, when the motor is set going, 
remains in a state of stress until m, with the help of a 
catch-rod, turns the vertical driving spindle and there- 
with the propeller, the torsion being at the same time 
traced upon a drum m. On the completion of the experi- 
ment the amount of this torsion can be easily determined 
by the aid of weights. For this purpose acord is attached 
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to a dise o connected with the spring, and is wound round 
it. It is then led over a lightly mounted wheel p and 
held down by a weight. The weight is so chosen that it 
imparts to the spring the same torsion as it previously 
experienced from the resisting action of the propeller, and 
is then likewise traced upon the drum m, on which the 
check curve thus produced is a straight line, while by 
reason of the oscillations, as in the case of the model 
dynamometer above described, the resistance curve pro- 
duced takes somewhat the form of a curve of sines. To 
enable the spring to be replaced by a stronger or weaker 
one during the course of a run it is so fitted as to be 
easily removable. 

During the trial run the speed of revolution for each 
propeller at any given time is, with the help of a worm 
wheel and an intermediate shaft, drawn by an electric 
contact on the drum ¢. The drum ¢ is turned by the same 
sbaft which gives motion to the registering drums of the 
model dynamometer and trim-measuring apparatus. As 
in the case of the runs with the model dynamometer, 
those of the propeller dynamometer take place in one 
direction only. Arrangements are accordingly made for 
the holding fast of the swinging frame during the return 
journey. 

In connection with the trials with the propeller 
dynamometer, it is to be observed that, in addition to the 
propellers, the resistance of which is to be determined, 
the parts of the dynamometer which hold the propellers 
are in the water. It is clear that these immersed parts 
of the propeller brackets and of the driving shaft increase 
the resistance. It is necessary, therefore, that the 
resistance without load be determined by means of a 
series of trials, and that this, as well as the torsion, be 
deducted when the total resistance trials afterwards come 
to be dealt with, so that the part of it due to the pro- 
pellers alone may be obtained. It must also be remem- 
bered that the resistance of the ship model is not 
inconsiderably increased by the action of the propellers 
at work behind it. If, then, a ship model be in the first 
instance towed and its resistance determined without the 
propellers, it is absolutely necessary to repeat the trials 
with these attached. 

Just as the models are tried with gradually increasing 
speeds, so also the propellers are towed with increasing 
numbers of revolutions. The results obtained at each 
run, 7.¢., the axial thrust, the torsional force, the number 
of revolutions made, the time, and the distance which, as 
above set forth, are inscribed upon the drum, can be 
turned to account in the same way as in the case of the 
model trials. The axial thrusts and the torsional forces 
are then set off as ordinates, while the numbers of revolu- 
tions form the abscissie. In order to find the number of 
revolutions which the propellers must make so as to 
balance by their actual thrust the resistances of the 


model, with the propellers at work behind it, are set off 


with the same abscissw, and likewise the values of the 
axial thrust. The point at which the two curves inter- 
sect each other is opposite the number of revolutions 
required. 

It may further be mentioned that the proportion borne 
by the speed of revolution of the model propeller to that 
of the real one in each case varies inversely as that of the 
speed of the model to the corresponding speed of the 
vessel. As was shown in the case of the model trials, the 
speed of model corresponding with speed of vessel is the 
greater the smaller the proportion borne by linear dimen- 
sion of model to linear dimension of vessel, that is to say, 
with a speed of vessel of 25 knots an hour and a model on 
a scale of .|,, the latter must be towed at a speed of 
25 x 0.5144 4 1. If at this speed the propellers revolve 
at 200 revolutions per minute, this would correspond with 
a number of revolutions per minute of the model pro- 
pellers of 200 , 25. 

The apparatus hitherto described are the most important 
ones used in the experimental tank for purposes of naval 
architecture, but there are other appliances in use for the 
solution of important questions relating te this art as also 
to that of navigation. Thus the engravings, Figs. 6,7, and 
8 show an appliance which is used in Bremerhaven incon- 
nection with rolling and heeling experiments. An experi- 
ment of this kind is conducted as follows:—To begin 
with, a number of heeling experiments are made to 
determine the metacentric height of the model, but are 
exactly similar tu the familiar ones made with full-sized 
vessels, and therefore of no special interest here. For 
the rolling experiment a weight which exactly fits 
into the lateral scales or trays—see Fig. 7—is placed 
in one of these, so that the model inclines over. Attached 
to this weight is a cord, which is led over the large 
wheel above the apparatus—Fig. 6—and made fast to 
it. Another exactly similar weight hangs a few milli- 
metres above a corresponding tray hung exactly at the 
centre line of the model from an automatic slip hook. 
This slip hook is attached to a cord which runs over and 
is made fast to a small wheel. These two wheels are 
connected with each other with a very high-ratio toothed- 
wheel gearing in such a manner that at the moment in 
which the smaller one is so turned that the middle- 
line weight is lowered on to the tray and auto- 
matically releases itself from the slip hook, the side 
weight is drawn upwards at an exceedingly rapid rate. By 
means of this alteration of the position of the weights of 
the model the latter is set rolling without being able to 
strike against the lateral weight, which has risen from 
12in. to 15in. up out of the way. This method of altering 
the position of the weights on the model is not accom- 
panied by the least alteration of the displacement, since 
the two weights are exactly equal and the one is taken 
off exactly at the moment that the other is puton. As 
a result of this, the oscillations which the model now 
undergoes are pure rolling motions. The inclinations of 
the model are meanwhile automatically registered and 
the time traced on a sheet of paper. These experiments 
above all serve the purpose of investigating the influence 
of bilge keels on the rolling of the vessel. Considering 
that the towing experiments have shown that the bilge 


keels can increase the resistance of a vessel by as much 
as 10 per cent.—see paper read by Prof. Schiitte before 
the Schiftbautechnische Gesellschaft in 1903—so that 
they represent a comparatively large absorption of power, it 
‘becomes of importance to determine whether the purposes 
served by them cannot be effected by other means such as 
that of asuitable distribution of the weights on board or that 
of an alteration of the form of the vessel. In many cases 
this is undoubtedly possible, and if there are many cases 
in which the abolition of the bilge keels is not possible or 
not desired, a form can at any rate be given to them 
which will be least unfavourable to speed. They may, 
for instance, be shortened, or their after ends may be 
curved upwards, which expedients reduce the direct 
resistance, as the model experiments have shown. 

These rolling experiments have further shown that the 
screw-shaft sleeves have a steadying effect like that of 
the bilge keels, especially for small vessels. 

If suitable alterations were made to the propeller- 
dynamometer, it would be possible without much trouble 
to measure the axial thrust and the torsional force of 
paddle-wheels. In view of the comparatively small 
importance of the paddle-wheels compared with the 
screw-propeller, such experiments have not as yet been 
made, at least, in German experimental stations, but 
these latter are ready to undertake them if required. 

The great influence which the experimental tanks have 
exercised, and still exercise, on the lines of vessels need 
hardly be dwelt upon here. It will suffice to draw atten- 
tion to the circumstance that comparatively small differ- 
ences in the form of the after-body have a very consider- 
able effect on the total resistance of a vessel. Thus, 
investigations at one time made in the Bremerhaven 
tank on the model of the fast ocean liner, Kaiser Wilhelm 
der Grosse, showed that a given model, when fitted with 
propeller brackets, had 12 per cent. more resistance than 
when fitted with screw-shaft sleeves—see paper read by 
Professor Schiitte on after-body forms, “ Annual” of the 
Schiffbautechnische Gesellschaft, 1901. For such in- 
vestigations into the effects of alterations in the forms 
and appendages of vessels models made of paraflin are 
especially well adapted, since new shapes can easily be 

Of great importance, also, are the investigations made 
of the influence of the depths and breadths of channels 
on the resistance of the vessels. The appliances neces- 
sary for these are portable shallow sections which may 
be dropped into the tank, such as have already been 
illustrated in the text and figures relating to the different 
establishments. The results of these experiments, agree- 
ing as they do with those of investigations made by 
Marinebaumeister Paulus with actual torpedo boat 
destroyers—see Zeitschrift des Ver. D. Ingenieure, 1904— 
show that, to prevent its influencing the speed to any 
considerable degree, the depth of the channel must be at 
least from twelve to fifteen times that of the vessel. The 
breadth of a canal must be twelve times, and its depth 
eighteen times the corresponding dimension of the vessel 
—see accounts of very exhaustive investigations on the 
subject by the Uebigau establishment, published in 
Schiffbau, 1908, by Ingenieur Fr. Gebers—and compare 
Yarrow’s paper before the Institute of Naval Architects. 

That the German experimental establishments should 
include investigations of the Froude method in their 
programmes of work was a ma‘ter of course. Since, 
however, there are still people who question its correct- 
ness, the following table, taken from the annual of the 
Schiffbautechnische Gesellschaft, giving the effective 
horse-powers which have been found by the Froude 
method with various models made on different scales, at 
different times, and in part in different establishments, 
for the fast liner Kaiser Wilhelm der Grosse, may be of 
interest: — 

Speed in 

Knots. 


Model as. 
E H.P. 
5,350 
6,469 
7,826 
9,343 
10,909 
12,918 


Model ,\; 

E.H. P. 
5,335 
6,450 
7,909 
9,390 
10,922 
12,968 
16,450 


Model 4. 
E. H.P. 

5,326 

6,420 

7,826 

9,296 

10,831 

12,900 

: 16,374 16,394 
24. (tw «SEO GC... ZEB os 21,360 

That such purely scientific experimental institutions 
thoroughly justify their existence from an economical 
point of view in spite of the great expense of their esta- 
blishment, and that they soon pay themselves by means of 
the great savings in coal, &c., which can be attained by 
the evolution of forms favourable to speed, will be clear 
to all thinking people, and it will hardly be necessary to 
enlarge further on their importance. , 

In conclusion, it may be observed that the first cost of 
the Bremerhaven establishment was about £15,000, that 
of the one in Berlin about £19,000, and that of the 
Uebigau tank about £7500. These figures do not, how- 
ever, include the costs of the sites, and it is to be 
observed that the use of an arch of the City Railway 
helped to cheapen the Berlin establishment considerably. 

The towing carriage, complete with model dynamo- 
meter, propeller dynamometer, and trim-measuring appa- 
ratus, costs about £1800 to £1850, and the model-cutting 
machine about £600 to £650. 

In concluding these articles, we desire to express our 
thanks to the Schiffbautechnische Gesellschaft and to 
the editors of Schiffbaw and the Deutsche Bau-Zeitung 
for the permission to reproduce illustrations, «ce. 


18 








SCOTCH RAILWAY COMPANIES AND 
MINERAL TRADERS. 


SOME time ago the three principal Scottish railway com 
panies, the North British, Caledonian, and Glasgow and 
South-Western, issued circulars to the large traders in coals 
intimating that from the beginning of next year they would 
enforce certain charges of demurrage for the detention of 
wagons belonging to the companies beyond what might be 
considered a reasonable time for discharging their contents, 





or filling and dispatching them to their destinations. That 





——— 


the detention of wagons had long been a source of inconvenj 

ence to all the parties concerned is generally admitted, and 
frequent complaints have been made against the traders, and 
also against the railway companies for such delay. The diffi. 
culty seems to have been how to apportion responsibility for 
the delay, which was not infrequently a source of trouble and 
loss to shippers and others. Now that the railway com. 
panies have embarked on a general system of economies 

they havedetermined to deal with the question of demurragein 
such a way as to enable them to utilise their rolling stock to 
greater advantage, and also to open a new source of revenue at 
the expense of dilatory traders. A peculiarity of the case jg 
that very many of the wagons in use are the property of the 
traders. No question of demurrage has been raised with 
reference to them. While the railway companies are to 
place charges on wagons belonging to themselves when they 
consider they have been detained tco long by the traders 

no proposal is made by the companies to allow demurrage 
charges to the traders in the case of wagons belonging 
to the latter being detained through neglect on the part of 
the companies. The Coalmasters’ Associations of I anark. 
shire, Mid-Lothian, and Fifeshire, have taken concerted 
action in opposition to the railway proposals. Through their 
agents, the coalmasters point out that the liability of the 
traders, and the power of the railway companies to exact 
payment, are regulated by the statutes which were passed 
into law after inquiry before the Board of Trade, and that 
these statutes set forth the maximsm rates and charges the 
companies are entitled to exact. By the issue of circulars to 
traders giving notice of their intention t» institute demur. 
rage charges, the traders allege that the railway com- 
panies are endeavouring to set up private or special con- 
tracts to over-ride or supersede the statutes, a procedure 
which they allege has been declared to be illegal by Hnglish 
Courts of Justice, and which would also most likely be held to 
be so by the Scottish Courts. In order to evade this difti ulty 
the railway companies, it is alleged, are endeavouring to force 
traders to grant special written undertakings as a condition 
of wagons being supplied to carry their traffic. The coal 
masters state that the rates charged at present by the 
railway companies for mineral traffic are in some cases 
excessive, and in all cases very remunerative to the 
companies, and they deprecate any attempt being made 
to increase these rates by undue claims based on 
the use of wagons or alleged terminal services. They 
therefore decline to recognise the validity of the circular 
issued by the three companies, as imposing obligations on 
traders, or as freeing the companies to any extent of the duty 
of providing reasonable facilities, including the timely 
supply of wagons for the traffic of every individual trader, 
and that without priority or privilege to one trader over 
another. There is every chance, therefore, of the new 
policy of the companies meeting with uncompromising 
resistance. 





A NEW FIRE-BOAT FOR SoutH AMERICA. A petrol motor fire- 
boat has just been constructed by Messrs. Merryweather and Sons 
for the Buenos Ayres and Southern Dock Company. The pumps, 
which have a total capacity of 700 gallons per minute, are driven 
by two petrol engines each 55 brake horse-power, whilst the pro- 
pulsion of the boat is effected by means of hydraulic jets at sides, 
delivered from the fire pump. The pumps discharge through six 
outlets on deck, or their entire power can be delivered through a 
monitor in one large jet. The vessel can also be used for salvage 
operations, a suction connection being provided for this purpose. 


ENGINEERING GoLYtINc SociETy.—The autumn meeting of the 
Society will be held at Bramshot on Saturday, October 10th, 
Members will start from Waterloo for Fleet by the 8.55 a.m. 
train. In the morning there will be an 18-hole medal round 
played in two divisions, the first being for handicaps 10 and 
under, and the second for handicaps of 11 and over. In the 
afternoon there will be an 18-hole match play against Bogey : 
Foursomes. Further particulars regarding the meeting and the 
Society itself may be obtained from the Hon. Secretary, Mr. 
Seymour Price- Williams, 5, Victoria-street, Westminster, S.W. 

INTERNATIONAL ELECTROTECHNICAL COMMISSION. — The first 
meeting of the Council of the forthcoming International Electro- 
technical Commission, to which we have several times referred, is 
to be heid on Monday, the 19th inst., at the new home of the 
Institution of Electrical Engineers, the Medical Examination Hall, 
Victoria Embankment. Delegates are coming from several 
different countries, and they are to be welcomed by Mr. A. J. 
Balfour. There are at present committees in nine of the prin- 
cipal countries which are officially constituted and in proper work- 
ing order, and committees will shortly be formed in several other 
countries. One of the chief matters to be discussed is the elec- 
tion of the new President to take the place of the late Lord 
Kelvin and M. Mascart, the eminent French scientist, who was to 
have been elected President. There is, we gather, very little 
doubt that Professor Elihu Thomson, of America, will be unani- 
mously elected President of the Commission. Several matters, 
including the system upon which the glossary of terms is to be 
drawn up, a provisional standard of light, and the question of 
the metric system, as affecting the work of the Commission, are 
to be carefully considered, and a short account of the delibera- 
tions of the Council will be published later. 


SHIPBUILDING INSTRUCTION—-LEITH TECHNICAL COLLEGE.— 
For instructional purposes in practical shipbuilding at Leith 
Nautical College there is at present being completed, in the works 
of Kelso and Co., mechanicians and ship model makers, Pollok- 
shaws-road, Glasgow, a large sectional model of a modern sea- 
going steamer. The model, which is to a scale of in per foot, is 
not of the ordinary ‘‘ block” order, but is “ built’ of brass bars 
and plates, and represents an up-to-date cargo steamer, with 
raised quarterdeck, bridge, and forecastle ; the dimensions being 
—length, 280ft.; breadth, 40ft.; and depth, 20ft. It shows sec- 
tionally from stem to stern the vessel's interior, with the frame- 
work and plating of all the main structural features, such as 
cellular double bottom, floor plates, frames, reverse frames, hold 
side frames, bracket connections of side frames to tank margin 
plates, water-tight bulkheads, beams, stringers, deck plating, Xc. 
One side of the model is completely plated, the landing edges, 
butts, and straps all appearing, while at various parts the riveting 
of butts and landings is shown with striking fidelity to such minute 
but vital features in the actual ship. For some length about mid- 
ships the full section of the vessel is shown, with shell plating left 
off on one side, giving a view of the entire transvers3 framing, wit 
engine and boiler siding, &c. The model, in short, is intended, 
and ingeniously devised, as far as possible, to show all details of 
ship construction, and enable students who have rarely the oppor- 
tunity of visiting shipyards to have an intelligent understanding 
of how ocean vessels are constructed. ‘T'wo classes of students in 
the College will benefit from this instructional model, namely, the 
‘“‘South Kensington” naval architecture evening classes and the 
day class held in the Nautical College for sea-faring men who are 
desirous of obtaining an extra master’s certificate, and who have 
to pass an examination on ship construction in order to obtain it. 
The teacher in both departments is Mr. James Stephenson, head 
designer in the shipyard of Ramage and Ferguson, Leith, 
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INDUSTRIAL PEACE AND INDUSTRIAL 
EFFICIENCY. 


Tue following is an abstract of the speech in which Sir 
Christopher I'urness submitted to a conference of trades 
union representatives certain proposals for the prevention 
of labour troubles in the shipbuilding trades in the 
Council Chamber of the Municipal-buildings, West 
Hartlepool, on Wednesday last :— 


[| have invited you to meet me to-day in order that we may 
confer in a friendly way upon the present exceptionally grave 
crisis in the shipbuilding indystry. My aim and hope is that we 
may be able to arrive at a method whereby the relations between 
capital and labour may henceforth proceed upon a more har- 
monious footing. 

With the masters in one corner and the men in another— with 
forces opposed in battle array which ought to be in co-operation— 
the o!d basis is played out. These close federations cu'side the 
works spell ruin to the shipbuilding industry ef this country. 
What we need to-day is federation inside the works—a federation 
of goodwill between masters and men-—harmony instead of 
discord. 

Itis the hard fact of the day that if the industries of this country 
are to be retained and to flourish in the future as they have 
flourishe tin the past, the relations between capital and labour must 
be so adjusted that it will be palpably in the direct interest of both 
to work to one and the same end. Somehow or other, striking 
will have to be a thing of the past if the business of shipbuilding 
is ever again to flourish amongst us. 

The causes of the unrest are too numerous to specify in detail, 
out, generally speaking, they are to be traced to the unequal, and 
not seldom unfair, distribution of the world’s rewards. Such of 
these as are not founded upon abili y and merit I have never 
sought to defend. Being a subject of universal complaint, and 
covering a wider field than the relations of capital and labour, | 
will not stay to discuss them here. Let it suffice that this general 
grievance contributes its quota in substantial measure to the fer- 
ment affecting our own special problem. The inequalities of 
reward I can uphold at all times, and without difficulty, when 
they are the outcome of the personal activity or developed ability 
of the individual. Differences of brain power, differences of hand 
power, differences of muscular power, differences of characte-, 
being what they are, and human nature above all, being what it 
is, Lcannot perceive, even in the faintest way, how you are to get 
from inequality of service anything else than inequality of reward. 
Heace, and however much we tay desire it otherwise, I am afraid 
tbat this side of the millennium at least the superiority of the 
wages of ability must be accepted as an axiom of our economics. 

Let us note briefly how the facts of the day, as explained to and 
comprehended by them, work upon the temperaments of a 
proportion of the men to be found in our shipyards and other 
works. Substantial dividends declared by public companies, 
glowing speeches at their annual meetings, are apt to be put in 
mournful comparison with the artisan’s condition and prospects. 

The justice or injustice of such things I am not at the moment 
discussing, but certain it is that in given conditions—such as a rise 
in the cost of life’s necessities and, coocurrently, a worsening of 
the prospects of trade—men brood over their lot, and—their 
temper perchance stimulated by the ardour of a certain 
revolutionary propaganda—a whole district, in due time, is found 
to be saturated with discontent and bitter feeling. And all this 
brought about by ignorance and irresponsibility working in double 
harness, without the slightest desire to realise the true inwardness 
of the position from the standpoint of those at whom they gird ! 
So it is that I want to offer half-a-dozen observations from the 
point of view of enterprise and capital. These will be concerned, 
in the main, with the comparative positions of employers and 
employés and their true standing the one to the other. 

The active forces of the industrial world are usually represented 
as twins—capital and labour; but, for my part, they always resolve 
themselves into a trinity—enterprise, capital, and labour, no one 
of which can well do without the other. 

When capital and labour come together at the summons of 
enterprise they do not come together on the same footing, for 
labour is not in a position to share in the risks which capita! can 
afford to accept. Labour wants a ready market ; it must be ab'e 
to dispose of its product quickly, it cannot wait even until a ship 
is finished, not to say sold. The provision of this ready market is 
one of the services that capital renders and for which capital has 
to be remunerated. 

You speak of shipbuilders’ pr. fits. What do you mean’ Do 
you really believe that the whole amount is the direct product of 
your labour! Have the artisans and labourers rented the pre- 
mises and assembled the plant, bought the steel and wood and 
copper and brass, and machinery and fittings; drawa the plans, 
provided the gear, engaged the labour, and skilfully directed all 
to the common purpose, meanwhile finding the necessary cash to 
pay for all and keep all going, and watching every detail closely in 
order to ensure, as far as it is possible to ensure, a profit on the 
transaction‘ If not, is not a considerable share of such protit due 
to the people who have done these things / 

You sell your labour and you sell it for all you can get. We sell 
our ships and we sell them for all we can get. That may sound 
very crude, but the system has been evolved out of the whole 
world’s experience throughout the centiries. It is no arbitrary 
arrangement, nor is it as barbaric in its methods as some of you 
may think, 

| am convinced that the only basis on which capital and labour 
can enter into relations primarily is that of buyer and seller of a 
commodity called labour, and I am entirely satisfied that all 
attempts to produce more tatis‘actory co-operation between the 
two forces must rest upon a recognition of this great central fact, 
which keeps the workmng-man free from all the entanglements of 
speculation, often so disastrous in their results, 

Whatever may be the principle and practice of your trades 
unions, you cannot possibly escaps the fact that in the world of 
enterprise at any rate the principle of the wage of ability is 
observed to the full. However your trades unions may choose to 
disregard it, take my assurance for it, it is a good, sound, healthy 
principle—in fact, the hub of the wheel of life. 

You may rest assured that unless there should occur within the 
next few years a pronounced acceleration of enterprise in the 
hewer countries, or some overwhelming change to the good be 
vouchsafed by science or invention—taking things, I say, as they 
promise to-day—with society increasing in complexity with every 
revolution of the ea:th; with machinery becoming every year 
more and more a factor of the supremest importance ; with, above 
all, a vastly intensified competition on the part of our rivals among 
the nations, as, for instance, Japan—it would not surprise me to 
see, within the next few years, Japan building ships and sending 
them into this country, and cutting us out by reason of lower costs 
of production—I say, without the intrusion of one or other or all 
of those stimulating conditions, I fail to see ahead of us, as builders 
of ships—apart from any merely momentary ‘‘ booms” in trade, 
conditional on passing speculation or the freaks of the public—I 
fail to see on the national horizon any indications other than those 
of a future of increasingly strenuous struggle to maintain our 
position in the worid, and if the rewards of labour are to increase 
materially it must be through the introduction of further original 
devices, a much keener avoidance of waste, a greater concentration 
of administration—in short, a more thorough and more persistent 
resolve after efficiency. 

[n every interest, then, it is our business, working conjointly, to 
get things on to a sounder footing. I make no profession of faith 
in the etticacy of any particular plan ; I do not even attempt to lay 
down definitely any principle of action. Anxious as an English- 
man to develop the prosperity of the country and genera!ly to 


maintain the position and distinction of the race, I am here intent 
solely upon the promotion of industrial efficiency, and, as an out- 
come, industrial profit—for let me advise you straight away, that 
you cannot in these days have the second if you do not attain to 
the first. In short, | am here to present to you a choice as 
between two methods for the prevention of the friction that is 
proving so ruinous to sbipbuilding—to suggest expedients by which 
the plague may be stayed, and the district, if not the country, 
given a further chance to enjoy a prolonged period of industrial 
peace and business content. 

I will now submit to you the two sets of proposals I have to 
make, First, the trades unions being capable, organised, powerful 
bodies, why should they not go into the business on their own 
account! They have got the capital; they huve got the organis- 
ing capacity—wby not! We hear much to the effect that the day 
of the capitalist is over, that there is now no need for capitalist 
employers, that the hour has arrived for substantial experiments 
in labour co-partnership in its extremist form—that is to sy, in 
direct production by labour, without the intervention or participa- 
tion of people who are not directly representative of labour. Well, 
why not try their hands here! I offer to your unions, either 
singly or in combination, to hand over to them our shipyards at 
this port as going concerns for such sum or sums as may be deter- 
mined by a recognised firm of assessors, appointed by joint 
nomination. My company would not be etacting while you were 
in the preliminary stages—for part of the purchase money we 
would allow you ample time in which to turn round, and myself 
and my representatives would readily convey to you all the 
information at our command and such suggestions as might prove 
of service. 

Having regard to the conditions of the industry, it is possible 
that upon consideration you may perceive certain difficulties and 
disadvantages calculated to prevent you from accepting the pro- 
position just presented to you. You may discover either that your 
unions have not capital enough to devote to such an object, or that 
the other members of tbe unions would object to such capital being 
expended upon the works in which you, rather than they, are 
employed. It may be that, although in a position to find funds, 
you bave discovered that there is, after all, real reason for the 
existencs for the captain of industry and the capitalist investor ; 
in short, perhaps you may realise, by investigation in the most 
practical form—the form of an attempt to supersede the present 
system—that without the captain of industry to “‘make” and 
execute work, and the capitalist investor to take the risk of carry- 
ing it through, you would fiad it difficult to exist at all. 

In such case there is before you the alternative which forms my 
second proposition, and it is this:,-I invite you to become limited 
co-partners in these shipbuilding yards as distinct from the ship- 
owning and other ramifications of the firm of Furness, Withy and 
Co., Limited, on conditions which | will state within the next few 
minutes, Co-partnery—or, as some people prefer to call the 
principle or practice, profit-sharing—is still in a fluid state in this 
country—there are almost as many forms as there are co-partner- 
ships, the conditions being suited to the circumstances of each 
bosiness ; but for all that, there are comprised in it features 
which, in view of the seriousness of our present situation, un- 
doubtedly deserve to be tested as a means of avoiding the supreme 
disaster with which temper and indiscipline threaten our industry. 

Here, then, are the ccnditions—and the conditions, as the 
lawyers would say, are of the essence of the contract :—The 
initial condition is that the employé-par ners should prove their 
good faith by becoming holders of special shares, to be called 
employé shares, in the capital of th» shipbuilding company 
owaing the Mddleton Shipbuilding Yard at Hartlepool, and 
the Harbour Dockya'd at West Hartlepool, under my chair- 
manship, paying for such shares by agreeing to a deduction of 
5 per cent, from their earnings until the total amount of their 
shares is covered. For the 5 percent. deduction so invested in the 
special shares I have named, you would receive—whe'her tne 
company divided any surplus protit or not—4 per cent. per annum 
as fixed interest. Such an arrangement would not interfere in the 
slightest degree with a workman’s freedom of action, while a work- 
m»n leaving the service of the eompany would be able to sell his 
shares to one or more of his fe!low employés, at an assessed, or, it 
may be, an arbitra*ed value, based on the market price of the 
day. 

The works, of course, would continue to ba under the control of 
a board of directors, with the supreme power, as at present, vested 
in the chairman and managing director of the company. On the 
other hand, neither would the attitude of the company towards 
trades unionism or the federati: n of emp!oyers be aitered ; hours 
of labour, rates of pay, &c., would be goveraed as at present, with 
one essential difference which I will notify later. 

One thing must be clearly understood from the beginning. 
While under the scheme projected you would enjoy at once a more 
intimate contact with the administration of the company and 
participation in such profits as might remain after a certain 
percentage had been allotted to capital, the officers of the company 
would have solely in their hands, as at present, the distribution of 
the funds of the company. It would bea matter of agreement 
between us as to the amount of interest to be a'lotted to capital 
before any profits could be declared—as a matter of fact, I am 
prepared to propoze that this sum’shall be at the rate of 5 per 
cent. per annum ; but the amounts that would require to be set 
apart, in addition, for depreciation, for developments, for reserve, 
wovld be entirely in the determination of the directors of the 
company. 

I conceive that I have said sufficient to prove to you the impera- 
tiveness of the need for the various funds | have described to you. 
Possibly an arrangement might be reached that nothing beyond 
a defined percentage on an average of years should be put aside, 
in an ordinary way, for such purposes, but, apart from that, I 
think you will acknowledge that the circumstances of the firm and 
the trade, varyirg as these do from year to year, demand that the 
actual sum allotted per annum should be left entirely to the dis- 
cretion uf the board of the company. 

Now for your share of the profits. While you, as employés, 
would continue to work and be paid according to trade union 
regulations and rates prevailing in the area, and would be receiv- 
ing the 4 per cent. fixed interest on the shares you had bought oa 
the easy-payment system, there would ba divided between you as 
holders of employés shares and the holders of the ordinary shares 
in the company whatever sum might remain after the apportion- 
ments for capital’s interest—5 per cent.—and the depreciation, 
reserve, and development funds had been provided, such amount 
being shared between you, the employés, on the basis of your 
individual holdings in addition to the fixed minimum interest of 
4 per cent. per annum ; and if by reason of fat reserve funds the 
shares of the company rose in value, your own shares would benefit 
by similar accretions, In this way you would receive not only a 
portion of the profit made upon your own !abour—which I have 
already shown you is not much in the case of individuals—but also 
a share in the sums won by the foresight and initiative of enter- 
prise and the staying power of capital. 

As to the actual payment of the amount of your profits ; the 
outcome of the experience of a number of firms in profit-sharing is 
an insistence that the proportion of profits which goes to the 
employés shall, in part at least, and certain'y until the special 
employés’ shares are fully paid, pass to the credit of the shares 
held by the profit-shering employé:, who in the case of this 
company would be all the men and boys who may be in its service 
when the plan comes into operation. It has been found by et- 
perience that if any other course is pursued, the benefits of 
discipline and thrift and the sense of solidarity with the firm are 
alike largely lost, and, even at the cost of inconvenience in 
individual cases, these must be secured. 

That advantages, at once numerous and important, accrue frem 
the participation of workmen, either elected or selected, in discus- 
sions affecting the affairs of firms has become increasingly obvious 





of late years, at least to those who have followed co-partnery in 





its more recent developments. I am not yet convinced of the 
expediency or the practicability of placing on the Board, upon 
which rests, along with the chairman and managing director, the 
responsibility of the supreme control of the affairs of the company 
—in whose welfare a large body of comparatively poor people, 
through their holdings in the parent company will be interested 
as investcrs—an employé or employés without experience in the 
higher branches of administration; but I am prepared to try 
straight away the experiment of bringing the officials of the works 
and representatives of employés into intimate and constant 
contact, so that an ugly brood, whom we may name ignorance, 
suspicion, arrogance, fretfulnes:, and indiscipline, may no longer 
be able to raise their disturbing clamour without absolute answer 
on the spot. 

I propose to set up a works council, to be composed of an equal 
number of representatives of the employés and the representatives 
of the firm. It wou'd be a kind of court of reference and 
committee of counsel rolled into one. Its chief purposes would be 
the promotion of friendly communicati n between the firm and its 
labour partners on a)! affairs of common interest, and an important 

art of its duty would be to take into consideration on the instant, 
Can any ill-temper had entered into them, all matters or 
incidents calculated to breed friction in all or any of the 
departments of the establishment. I would haveit madea medium 
for the asking of straight questions on any matter of concern ; and, 
on the other hand, I would have it used by the officers of the firm 
to convey frankly to the representatives knowledge of any 
circumstances or conditions that might at the moment bs 
influencing the business prospects and efficiency of the company. 

It must be distinctly understood that this arrangement is not 
intended to supersede in the least degree the authority to engage, 
instruct, direct, suspend, or discharge employés which is vested 
in the officials of the company, but it is hoped that by the 
machinery for quick intercommunication and representation it 
would set up, by the possibilities for intimate inquiry, familiar 
intercourse, and friendly persuasion that it would bring into being 
~-the counc‘l could be summoned inte session,-if need were, within 
the compas of an hour—it would play a highly important part 
in smoothing out difficulties in their opening stages, and develop- 
ing a state of feeling throughout all departments that would 
make them in time the pleasantest and possibly the most profit- 
able works on the North-East Coast. 

In addition to a representative from each trade employed in the 
works, I have invite1 to this ‘‘ family council ” of ours the secre- 
taries or local representatives of the numerous unions in the area 
who have members engaged in ths works, I would have them feel 
that they are bere with the best of goodwill on my part as well as 
with the goodwill of my employés. 

I am anxious to introduce, in the first place, such a community 
of association and interest as to make differences and disputes 
improbable, and then, should differences and disputes, despite all 
precautions, arise, that they should be carried through to a settle- 
ment without those irritating and inflamiog interruptions of busi- 
ness which entail such costly punishment upon us all, whether we 
be employer or emp'oyé. Ina sentence, it will be an imperative 
condition of the agreement that I propose to you that under no 
circumstances whatever shall the employé co-partners go on strike 
against the directions and decisions of their co-partners governing 
the administration of the business; that, whatever be the causes of 
complaint that may arise against the management, the labour 
co-partners shall, by thie representatives, submit their objections 
in a friendly spirit, through the channel for friendly inter- 
communication duly provided, and that every effort and artifice 
of amity shall be used by both parties to the dispute to bring it 
speedily to a close on the basis of mutual satisfaction and good 
fellowship, it being understood always that a strike would over- 
throw the system. 

But conceiving a cas: of failure on the part of the committee of 
counsel to agree on any serious point in controversy, it would 
not follow that the governing partners would in such instance act 
in an autocratic way and enforce their view at all costs, 
Influenced, as we are, by the spirit of amity and justice— 
believing that what is ethically good cannot be commercially bad 
—we have further res>lved that where the metbods of conciliation 
providei by the works council (or committee of counsel) fail to 
attain the r object, the controversy in all matters in the major 
category shall be left to be settled by a court of arbitration, to be 
compos2d of three members from either section of the works 
council (six members iu all) and a referee (conceivably the county 
court judge for the district) nominated by the works council ; or, 
if it is preferred, a court can be set up in the fashion provided 
by the machinery established by the President of the Board of 
Trade, which scheme, I may mention, hs been disclosed since the 
project I am now submitting was first outlined for the purposes of 
this statement. 

One last word, perchance a prophetic word: May it not well be 
that, if attended by success, our scheme might lead ultimately to 
the instrument of the strike being abandoned throughout the entire 
industry, and the establishment of a Board of Arbitration, com- 
posed of delegates from the councils of the various works in thé 
area, with power to appoint an arbitrator, for the settlement of all 
general differences / The idea is not at all visionary, and it may 
properly be permitted to influence us in our own decision. 

As [ have acknowledged, the proposals presented will demand 
fu l and serious discussion at your hands and the hands of your 
members ; but I conceive that you will not consider me unreason- 
able when I announce that I should wish to have your clear and 
definite answer on the broad issues as early as possible, and that I 
shall expect to receive your final and absolute decision by Thursday, 
November 26tb. 








THE INSTITUTION OF MECHANICAL ENGINEERS.—The _ first 
monthly general meeting of the coming session will be held in the 
Institution House, Storey’s-gate, St. James’s Park, on Friday 
evening, 16th October, at eight o’clock p.m. Paper to be read 
and discussed :—‘‘ Repairs, Renewals, Deterioration and Deprecia- 
tion of Workshop Plant and Machinery,” by Mr. James Edward 
Darbishire, Member, of London. 

CANADIAN Paciric REPoRT.—The twenty-seventh annual report 
of the Canadian Pacific Railway was issued to the shareholders in 
September. All the figures refer to the year ending June 30th, 
1908. Among other things it states the year’s expenses and earn- 
ings. The statement of earnings shows receipts from passengers, 
19,900,432 dols.; from freight, 44,037,597 dols.; from mails, 739,755 
dols.; from sleeping cars, express, elevators, telegraph and 
miscellaneous, 6,706,388 dols.; making total earnings of 71,384,173 
dols. The total working expenses for the year were 49,591,8 
dols.; made up as follows :—Transportation expenses, 24,112,713 
dols.; maintenance of way and structures, 10,410,751 dols.; main- 
tenance of equipment, 9,358,138 dols.; traffic expenses, 1,734,086 
dols.; parlour and sleeping car expenses, 395,628 dols.; expenses 
of lake and river steamers, 751,197 dols.; general expenses, 
1,942,756 dols.; commercial telegraph, 887,534 dols. These figures 
show the net earnings to be 21,792,366 dols. The net earnings of the 
steamships in excess of amounts included in monthly reports is 
given as 1,112,759 dols. The earnings from interest are 1,041,574 
dols. Deducting from the sum of the last three items 8,770,076 
dols., for fixed charges, there remains a total surplus of 15,676,923 
dols. After paying 9,217,216 dols in dividends and 880,000 dols. 
other charges there is a net surplus for the year of 5,579,715 dols. 
The working expenses for the year amounted to 69.47 per cent. of 
the gross earnings, and the net earniags to 30.53 per cent, as 
compared with 64.96 and 35.04 per cent. respectively in 1907. The 
number of passengers carried in 1907 was 8,779,620, as compared 
with 9,463,179 in 1908. The earnings per passenger per m le in 
1907 was 1.83 cents, while for the year just ended the corres} ond- 
ing figures are 1.89 cents. In the condensed balance sheet the 
value of railway equipment is given as 285,088,099 dols., and that 
of ocean, lake and river steamers 17,826,983 dols, 
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STEAM MOTOR WAGON 
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IMPROVED STEAM WAGON. 


ALTHOUGH a considerable measure of success has so far 
attended the employment of steam motor wagons finality in 
the matter of design is probably far from having been attained. 
When the St. Pancras Ironwork Company, Limited, of 
London, commenced the building of this class of vehicle the 
general design adopted contained many commendable features 
which have already been described in’. THE ENGINEER. 
Chief amongst these were the three-point support of the whole 
machine by means of a rocking fore-carriage, the three-point 
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Fig. 1—DETAILS OF THE 





raked out by removing the mud doors, of which there 
are three. The fire bars are cast in three sections, the 
centre bar being hinged and arranged to drop down 
to enable the fire to be clinkered. This allows of 
the usual fire-hole being dispensed with, and a fre- 
quent source of leakage at the riveted joints is elimi- 
nated. It will be seen from the sectional illustra- 
tion that the boiler is fiféd through the vertical tube 
which is splayed out at the lower end to form an annular 
diaphragm dividing the fire tubes into two groups, through 
which the gases have to pass. Another new feature in con- 
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support of the engine in the frame, the engine being held by 
a single bolt at the cylinder end and by two A brackets 
threaded over but not fixed to the differential shaft bearing 
brackets. These features have been retained, but practical 
commercial experience extending over several years has resulted 
in several improvements of importance being introduced. 
These we propose to describe with the aid of the accompany- 
ing illustrations. One of these represents a general view 
of the new wagon; Fig. 2 is a sectional elevation showing 
clearly the construction of the boiler; Fig. 1 gives details of the | 
intercepting valve by means of which the operation of the 
engine can be altered at will from compound to simple or vice 
and Fig. 3, details of the change-speed gear. The | 
boiler is of the fire tube pattern constructed in accordance | 
with Messrs. Neal and Pye-Smith’s patent. It will be seen | 
from the illustrations that although the boiler top is made | 
removable to allow the tubes and the inside of the boiler to 
be scraped, yet this is rarely found necessary, owing to the | 
tendency of the deposit to fall to the bottom, whence it can be | 


versa ; 


| be required. 


Fig. 2—SECTION ELEVATION OF THE WAGON 


nection with the boiler is the exclusive use of injectors. In 


order to prevent these from becoming choked by dirt in the | 


feed-water, the suction pipes, of which there is one to each 
instrument, are fitted at the tank end witha strainer. This 
consists of a gun-metal cage covered with wire gauze, through 
which the feed has to pass. Between the cage and the tank 
is a enck, by means of which the water can be shut off in 


| order to allow the cage and gauze to be quickly removed for 


cleaning. The water tank holds 150 gallons. 


| the engine is working compound—the valve D is held againgt 
| its seating by the spring outside the valve casing. The 
| chamber E is in communication with the main steam pipe 
| through the pipe F. To change over from compound to 
simple working a valve close to the left hand of the driver jg 
opened, admitting steam behind the piston G, and this, by 
moving forward, closes C and opens D, thereby passing the 
high-pressure exhaust into the main exhaust pipe. At the 
same time the lever H opens the valve K, and high-pressure 
steam is admitted to the low-pressure steam chest. (py 
steam being shut off again at the driver’s control valve the 
spring returns the parts to the normal compound position, 
Two gear reductions are provided. First, from the engine 
crank shaft to an intermediate shaft by a pinion and whee] 
having 21 and 41 teeth respectively. Secondly, by the change- 
speed pinions on a square on the intermediate shaft shown in 
Fig. 3 gearing with. the spur rings on the differential gear. 
ing. The pinions have 12 and 19 teeth, and the rings 28 ang 
36 teeth. The differential gear shown in Fig. 3 is of the 


Fig. 3—CHANGE SPEED GEAR 


bevel type, with two satellite pinions. From the differential 
shaft the drive is taken to the road wheels by 2tin. pitch 
chains, the pinion and wheel having respectively 11 and 39 
teeth. In order to prevent the deposit of mud and grit on 
the chains by the road wheels, a simple chain guard has been 
devised, which, without being a chain case, fulfils the chief 
functions of such a fitting and still leaves the chains easy of 
access. It has been found that the life of chains has been 
lengthened considerably by the fitting of these guards. The 
following are the leading dimensions of the wagon :— 
éngine, 44in. and Tin. by 6in. ; 450 revolutions per minute normal 
Crank shaft, nickel steel 2hin. dia. 
Interstaft, nickel steel 2gin. dia 
Differential shaft, nickel steel 25in. dia. 
Piston-reds .. ae Ijin, dia. 
Springs : 3ft. bin. centres 
Front axle 2\in. diameter, arms 2jin. square centre 
Back axle 24in. diame:er, arms 34in, square centre 
Boiler— 
Outside diameter .. 
Height of shell 
Heating surface of 


ft. Tin. 

4ft. Sin. 

tubes 70 square feet 

fire-box and shell 22 oa 

92 ‘ 

3.735 square feet 
m 


Total 
(rate area 
Thickness of plates, shell 
a0 + fire-box 
és top plate 


im 


Tubes as 
Working pressure 


kin. 
ljin. external diameter by 12 5.W.G 
220 Ib. per square inch 

















Swain Sc. 


When the engine is working compound a gradient of 1 in 9 
has to be taken by the wagon with a test load of 5 tons on 
the wagon and 3 tons on the trailer, making a total net load 
of 8 tons. When an intercepting valve is fitted the wagon is 
tested on a 1 in 9 gradient :—First, in the top gear without a 
trailer, but with a load of 5 tons; secondly, in the low gear 
with 6 tons on the wagon and 4 tons on the trailer, giving a 
| total net load of 10 tons, exclusive of tare of the wagon and 
| trailer, fuel and water. In each case the machine is stopped 


The intercepting valve, to which reference has been made | on the steepest gradient and must start again with ease. 


above, is fitted to wagons from which extra heavy duties will | 
In Fig. 1 this valve is shown in the compound | tained data in connection with these tests show that the 
A is the exhaust passage from the low-pressure | engine develops a maximum of 55 I.H.P. when working with 


position. 


Calculations made by the builders from carefully ascer- 


cylinder, and B is a chamber which receives the exhaust | two stages of expansion, and with high-pressure steam in both 
steam from the high-pressure cylinder. Through this chamber | cylinders as much as 74 1.H.P. has been recorded. With regard 
there work two valves C and D, the former of which, when | to fuel and water consumption on an average 10 lb. of Welsh 
open, admits the high-pressure exhaust to the low-pressure | coal, or 15 lb. of coke, is burnt per mile, and the amount of 


steam chest, while the other, D, opens communication with 
the common exhaust passage A. Normally—that is, when 


water evaporated is 9 gallons ; the evaporation of water from 
60 deg. Fah. per lb. of coal being 9 Ib. 
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|RADIAL PIPE FLANGE DRILLING MACHINE. 


WE illustrate above an interesting radial pipe flange 
drilling machine which has been introduced by the Howard 
Pneumatic Engineering Company, Limited, of Fort-road, 
Eastbourne. It has been designed with the special object of 
rapid and accurate work, and is driven by either electric or 
pneumatic power, whichever may be the more suitable for 
any particular case. Bends, tees, outlets, &c., from 3in. to 
18in. diameter can be machined at one setting, and no 
marking off is necessary. The engravings give a general idea 
of the chief characteristics of the machine. The drill A is 
carried in the frame B, which is secured in a disc E 
constructed to revolve in the frame F, to which it can be 
instantly clamped in any position. The frame B is 
constructed to be moved out from the centre by the screw 
adjustment C, thereby enabling the drill to be revolved on any 
desired radius. To facilitate the setting of this a graduated 
scale D is provided for the purpose. The disc E is also 
graduated so that the accurate spacing of any desired number 
of holes can be accomplished without the necessity of 
marking off. The pipe or bend is secured in V_ blocks, 
N and M, and a screw adjustment is arranged so that 
pipes of varying diameters can instantly be brought central 
with the machine. 

The facing attachment G consists of a simple facing head 
to which is fitted the ordinary form of star wheel, and there 
is a reversible stop which permits the feed to be effected in 
either direction. The power is transmitted through the 
facing attachment by means of the pinion K. -This pinion 
has a Morse taper shank which fits into the drill socket. 
Thus by varying the sizes of the pinion the speed of the 
facing head can be changed. The head is constructed to 
be turned back clear of the machine so that the flanges can 
be drilled after they have been faced. The top V block 
which secures the pipe is hinged at one side so as to permit 
of it being swung back when a pipe is being placed in position. 
The makers claim that the machine is very handy for dealing 
with awkward bends, and, as may be seen from the engraving, 
its design looks substantial and strong. 











ELECTRIFICATION OF ITALIAN RAILWAYS. 


ELECTRIFICATION of the State Railways is making rapid 
strides in Italy, and as a consequence it has been decided to 
establish in Milan a special office to deal with all matters 
relating to the electrification of the various lines. The 
Italians are making great efforts to avoid the importation of 
foreign coal, and, although coal will still have to be used to 
some extent, resort will be had as much as possible to water 
power. 

_In addition to the old lines of the Valtellina and the 
Varese-Porto Ceresio, several other important sections will 
be electrified, or are in progress—being for the greater part 
mountain lines with a heavy traffic or lines carrying a very 
heavy local goods and passenger traffic. These include the 
following sections: Parco Campasso-Pontedecimo-Busalla 
on the Giori route, between Genoa and Milan, and all the 
lines connecting the Parco Campasso with the stations and 
the port of Genoa ; the whole line from Milan to Domodos- 
sola, on the Simplon route, including a section of the Milan- 
Varese-P, Ceresio line; several sections between Milan, 
Bergamo, Calolzio, P. S. Pietro, Lecco; thus the Valtellina 
electric system will extend to Milan, and the whole line from 
Sondrio and Chiavenna to Milan will be made double track 
and electrified. The Chiavenna to Lecco and Milan line is 
also very important, as it will give access to the Splugen 
tunnel, now projected. Other sections contemplated for 
electrification are the Bussoleno-Modane on the Mont 
Cenis route; the Savona San Giuseppe, with extension to 
Ceva at a later date; and the Naples-Corre Annunziata to 
Castellammare di Stabia and Salerno. It had also been | 
Proposed to electrify a section on the Porrettana—between | 
Bologna and Florence—but it seems that this project will | 





‘ 


be abandoned in view of the new “ direttissima’’ Bologna- 
Florence, which runs nearly parallel to the Porretta line. 

Electrification on some of the sections above named—as 
on the Parco Campasso-Pontedecimo—is already in progress, 
and the work well advanced. 

Including the three ‘‘ direttissime’’ Naples-Roma (now 
been built), Florence-Bologna and Genoa-Milan, all three of 
which will most probably have electric traction—and the old 
Varese P. Ceresio * and Valtellina lines, Italy will have over 
1000 miles of electric railways, all ordinary gauge, and for 
the greater part double track—all carrying heavy local and 
national, or international, traffic; many of them, moreover, 
being mountain lines with steep gradients and long tunnels 
—and making altogether perhaps the largest and best 
equipped system of electric traction in the world. For con- 
siderations which are obvious, standardisation of all electric 
machinery, materials, &c., has been decided upon, and will be 
adhered to as strictly as possible. Therefore, and considering 
the excellent results, both from a financial and from an 
engineering pcint of view, of the Valtellina lines, the main 


which this large scheme for electrification affords, two large 
and enterprising foreign electric firms, the Westinghouse and 
the Brown-Boveri have erected large and well-equipped 
works—for building and erecting electric material and loco- 
motives—respectively at Vado (near Savona) and at Milan. 








A LARGE ROOTS’ BLOWER PLANT. 


A VERY large plant of Roots’ bl owers has just been con- 
structed by Thwaites Brothers, Limited, of Vulcan Ironworks, 
Thornton-read, Bradford. The machines in question, one of 
which we illustrate below, are capable of delivering 25,000 
cubic feet of air per minute, and are to be run at a speed of 
125 revolutions per minute. They are specially designed to 
maintain an air pressure of from 34 lb. to 41b. per square 
inch. ‘One of the special features of the machines is that the 
weight of the casing and the revolving parts is taken directly 
upon the bed-plate and not on the end-plates, as is the usual 

















LARGE ROOTS’ BLOWER 


features of the system adopted there—i.c., three- phase current 
15 p. frequency, 3000 volts pressure on the feeding line, 
overhead contact, &c., will be adopted throughout. Im- 
provements in minor details, as suggested by the advance- 
ment of science, will, of course, be carefully considered and 
introduced gradually. Also, special cars equipped with 
electrical instruments will be run on the lines, and results 
of the experiments and trials be carefully noted. 

The question of the supply of power, which is most 
important one, will be also considered. Owing to the large 
supplies of hydraulic power available in the country, the 
central generating power stations will be mostly hydro- 
electric, and already a reserve of 300,000 horse-power has 
been made for the purposes of electric traction. In some 
instances, however, hydraulic power is not available within 
a sufficiently small radius to make it convenient, and then 
central steam generating stations, with turbo-generating sets, 
will be erected. 

An interesting fact is that, in view of the possibilities 





* The traction on this line, which now is on the continuous-current 
system, will be carried out with alternating triphase current, and have 
all the characteristics of the other lines 


practice. The bed-plate consists of two long cast iron girders 
of considerable depth onto which all the various parts are 
joggled and bolted. We are informed that this design of 
bed-plate was adopted with a view to obtain stiff under- 
frames, and to save carriage on what would otherwise have 
been very bulky castings. All the bearings are adjustable and 
of the self-oiling type, and gear wheels running in oil are 
provided at both ends, We believe we are correct in stating 
that these blowers are amongst the largest yet constructed in 
this country. 








COAL MINE ACCIDENTS IN AMERICA. 


A PRELIMINARY statisiical report on coal mine accidents, 
| their causes and prevention, has just been issued by the 
| United States Geological Survey. This report was prepared 
| by Mr. Clarence Hall and Mr. Walter O. Snelling. The 
| figures given in the report indicate that during the year 1906 

nearly 7000 men were killed or injured in the coal mines of 
the United States. The number of these accidents caused 
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directly or indirectly by mine explosions has been steadily 
increasing. It is further indicated that this increase has 
been due in part to the lack of proper and enforceable mine 
regulations, in part to the lack of reliable information con- 
cerning the explosives used in mining, and the conditions 
under which they can be used safely in the presence of the 
gas and dust encountered in the mines. The cause is also 
due to the fact that in the development of coal minifig not 
only is the number of miners increasing, but many areas 
from which coal is being taken are either deeper or farther 
from the entrance where efficient ventilation is more difficult 
to obtain, and the dangerous accumulations of explosive gas 
more frequent. Mr. Joseph A, Holmes, in an introduction to 
the report, significantly remarks that ‘‘ the increase both in 
the number and in the seriousness of mine explosions in the 
United States during past years may be expected to ‘continue 
unless, through investigations:made in.the United States 
such as have proved effective in other coal-producing 
countries, information can be.obtained and published con- 
cerning the explosives used, the conditions under which they 
may be used safely in the presenet@vof coal dust or gas, and 
the general conditions which make for health and safety in 
coal mining operations. Such information, obtained through 
comprehensive and impartial investigations, may serve in 
this, as in other countries, as an intelligent basis both for 
legislative enactments and for agreements among persons 
associated with mining operations.’’ 

Experience in the deeper and more dangerous coal mines 
of other countries shows that the American mine accidents 
could be reduced to less than one-third their present 
number. In 1906 no less than 6861 men were killed or 
injured, those killed numbering 2061, and those injured 4800. 
As many violent deaths have occurred during the last six 
years as during the preceding eleven years, the number of 
fatal accidents having doubled within that time. This 
increase is not due entirely to the larger number of men 
employed. The tables given show that for every 1000 men 
employed in 1895 there were 2.67 men killed, as compared 
with 3.40 in 1906 and 3.53 in 1905. In this country only 
1.29 men per thousand employed were killed, and in Belgium 
this figure was even less, being only 0.94. For France the 
figures are not available for 1906, but in 1905 the number of 
men killed was only 0.84 per thousand. In the following 
table, giving the average ratio for the last period of five years 
for which statistics are available, the position of the United 
States may be compared with that of the principal coal-pro- 
ducing countries :— 

Number of men killed for each 1000 men employed—averages 
“or pve years. 
France (1901-1905) 
Belgium (1902-1906) .. .. 
Great Britain (1902-1906) .. 
Prussia (1900-1904) .. .. 
United States (1902-1906) .. SP ce eat eden 

Half of the fatal accidents and 39 per cent. of all the non- 
fatal accidents in the United States were the result of falls of 
roof and coal. The extremely high death-rate is, no doubt, 
due to a very large extent to excessive charges of explosives 
In all the countries, except the United States, the use of 
excessive charges of explosives is prohibited by law, and 
definite limits are set as to the amount of any explosive that 
may be used. Athough these regulations were framed with 
the object of preventing gas explosions, it is believed that 
they have teen of marked effect in preventing accidents from 
fails of roof and coal, as the very great disturbing and jarring 
effect exerted by the discharge of large amounts of explosives 
in a mine is believed to be one of the most important causes 
of falls of roof. The actual fall of the rock or coal may not 
occur at the time of firing the charge, but the heavy shots 
weaken the wall and roof, and start cracks that impair the 
support of the rock, so that months after the blast, without 
warning, the roof or wall falls. 


It is stated to be very doubtful whether natural conditions. 


in any other country in the world are so favourable as in the 
United States for getting out coal with the minimum amount 
of danger to the men employed. The mines, considered as a 
whole, are not troubled with fire-damp to any greater extent 
than- the mines of other countries, and timber being 
so plentiful, and consequently cheap, should ensure 
sufficient and efficient props being used. ‘‘ But, in spite of 
all the natural conditions,’’ states the report, ‘‘ tending to 
reduce the percentage of mine accidents in the United States 
to a low figure, the accidents during the last fifteen years 
show directly contrary results. Considered in regard to the 
number of deaths per 1000 men employed, the United States, 
as has already been pointed out, occupies a less favourable 
position than any other of the coal-producing countries, more 
than three times as many men out of each 1000 employed 
being billed as in some of the European countries that are 
much less favoured in natural conditions. With regard to 
deaths per million tons of coal, the United States not only 
occupies a position worse than that of most European 
countries, but is also showing an increase in the rate, whereas 
every other country is showing a decrease.”’ 








LAUNCHES AND TRIAL TRIPS. 


STIGSTAD, steel screw steamer ; built by W. Gray.and Co., Limited ; 
to the order of A. F. Klaveness and Co., of Christiania; dimensions, 
375ft. by 52ft. 3in. by 29ft. Zin. ; engines, triple-expansion, 26in., 
42in., and 70in. by 48in. stroke, pressure 180 1b. ; constructed by 
the Central Marine Engine Works ; trial trip, October Ist. 

LUNESDALE, steel sc ew coasting steamer; built by Thomas 
Dobson and Co. ; to the order of the Lancaster and Liverpool 
Shipping Company ; to carry 250 tons; engines, compound, Iéin., 
34in. by 22in. stroke ; launch, September 29th. 








A Smatt Motor Kit.—In response to the request of several 
motorists, Avery and Roberts, Limited, of 64, Stanley-street, 
Liverpool, have arranged a neat motor kit suitable for use in 
minor adjustments on the road. The leather case, which contains 
the tools, only measures 44 by 5; thus, whilst occupying only 
a little space, it keeps the small tools together. The case contains 
a contact file for platinum points, a ha'f-round motor file, a three- 
square file, a pair of calipers, a steel rule with tapping and 
spanner sizes marked upon it, a cotter punch, a milled centre 
punch, 4 round-the-corner screw-driver for getting at screws in 
awkward positions, a pair of combination pliers, a waistcoat 
pocket miniature spanner for all small and delicate adjustments, 
a motor turnscrew, and a split pin extractor. This handy little 
kit is called the ‘Tom Thumb” tool wallet. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
A Fairly Good Quarterly Meeting: Better Prospects. 

A FAIR amount of b was tr tedat the quarterly 
meeting of the Midland Iron Trade, at Birmingham, on Thursday. 
Consumers are beginning to realise that a trade improvement has 
set in, and that although the progress made may be slow it is 
likely to be sure, and under these circumstances they are more 
inclined to obtain supplies of materials, lest by further waiting 
the market should go against them.. The continuance of the 
cotton dispute, and the European complications, were not entirely 
w’\,out their — on the meeting, but ee not affect bor 
ness as much as might be sup ,» Many le expecting that 
both affairs would adore long be adjusted. Phe hecheapeenans in 
the shipping trade was pointed to as a satisfactory sign of the 
times from a trade point of view, as was also the fact that some of 
the home and foreign railway companies are coming on to the 
market for rolling stock, bridge, and roofing work, and permanent 
way material. The general opinion was that the trade improve- 
ment would gradually strengthen during the winter. 





Improved Demand for Structural Steel. 


Engineers gave out some welcome orders for structural 
steel, which they had no difficulty in negotiating at reasonable 
rates, though at slightly higher figures than were prevalent a few 
weeks back. Quotations were about as follows :—Angles, £5 15s. 
to £5 17s. 6d.; girder plates, £6 to £62s. 6d.; boiler plates, £7 ; 
mild bars, £6 7s. 6d. to £6 17s. 6d.; and joists, £5 15s. to £6 5s. 
Several of the contracts had reference to bridge and roofing 
materials for railway companies. Compared with the figures 
prevailing at the first quarterly meeting of the year, in January, 
this week’s quotations showed a reduction of about 10s. per ton. 


Semi-finished Steel Steady. 

There was a moderate inquiry for semi-finished steel, 
which was steady at late rates, Siemens sheet bars being quoted 
£4 15s. and Bessemer £4 12s. 6d. The Pittsburg Steel Company 
was reported to be needing 15,000 tons per annum of basic pig 
iron for a period of from three to five years. Most, if not all, of 
this will probably be supplied from American sources. 


Manufactured Iron. 

Some good orders were booked for best bars for chain and 
cable making, those trades having better prospects now that ship- 
building has improved. Marked bars were quoted £8. When 
the year opened they were at £9, but 10s. was taken: off on 
January 8th, and there has been another similar reduction since. 
Unmarked bars were this week in fair request at £6 2s. 6d. to 
£6 7s. 6d., or from 15s. to 17s. 6d. lower than when the year 
opened, they having been quoted at the January quarterly meet- 
ing £7 to £7 2s. 6d. The drop in this case, it will be saen, has 
been severe. 


Curious Position in the Steel Trade. 

Whilst most of the makers of plain black sheets and also 
of galvanised corrugated sheets would be glad of more orders, a 
curious position has arisen in these trades. There are to be found 
buyers who assert that there is a “ring” in the sheet trade, and 
that galvanised ironmasters not in the “ring” are refused the 
sale of black iron for the execution of orders. Other buyers 
declare that inflated prices prevail for galvanised sheets. Plain 
sheets, doubles, are quoted this week £7 7s. 6d. to £7 10s., and 
galvanised corrugated sheets £12 10s., thus showing a difference 
of as much as £5 per ton ; but the galvanised sheetmakers depend 
largely upon their export trade, and are therefore not adversely 
affected by fluctuations in home business to the same extent as 
some other branches of the market. They had to drop prices 
12s. 6d. per ton early in January, but since then have maintained 
the standard with remarkable unanimity. Some improved ship- 
ping orders have lately been received in this department. These 
makers, in reply to the complaints of buyers that present prices 
are too high, point out that the maximum of the late trade revival 
was £14 5s., or 35s. above the current rate. Black sheets, doub!es, 
at that time were £9 to £9 2s. 6d. During the trade ‘* boom” of 
1899—-which was the year of the outbreak of the South African 
war—prices of galvanised corrugated sheets of 24 w.g. rose to 
£3 and £4 per ton above the present rates, whilst black iron 
sheets, doubles, rose to £10 15s. and £11. At the same time, 
Staffordshiré unmarked bars, remarkable to relate, rose to £10 
per ton, or only 10s. less than marked bars. In the course of a 
single year unmarked bars advanced an aggregate of £3 5s. or 
£3 10s. per ton, and marked bars as much as £3 per ton. Very 
different has been the recent quietude, but better conditions are 
once more beginning to set in. 


Ironworkers’ Wages Maintained. 

Tn consequence of the recent alteration of the “ pre- 
mium ” from 2s. to 2s. 3d., the wages of Midland ironworkers are 
maintained at 8s. 9d. per ton for puddling from 5th October to 
5th December, although the newly declared average selling price 
for July and August, which is £6 9s. 8.75d. per ton, is lower than 
the previous return by 6s. 3.53d. Demand, however, is evidently 
improving, for the total production of the seventeen selected firms 
for July and August amounted to 32,354 tons, or better than in 
the preceding two months by 917 tons. Bars accounted for 
20,946 tous, or rather less than in the preceding return, the 
increase having occurred in hoops, strip, ah miscellaneous iron. 


Other Kinds of Manufactured Iron. 
Other quotations this week are as follows :—Hoop iron, 
£6 17s. 6d.; gas strip, £6 10s, to £6 12s, 6d.; slit nail rods, £7 ; 
and rivet iron, £6 15s. to £7. 


More Inquiry for Pig Iron. ; 

The recent betterment in the pig iron position con- 
tinues, more inquiry being noticeable, whilst late rates are main- 
tained. Producers quote as follow :—Cinder forge, 46s.; part- 
mine, 49s. to 50s.; best all-mine, 80s. to 85s.; cold blast, 110s.; 
Northamptons, 46s. to 47s. 6d.; and Derbyshires, 48s. to 49s. 
Cinder forge has lost 7s. since the year opened, part-mines 6s., and 
Northamptons and Derbyshires 4s, 6d. Best all-mine has lost 
7s. 6d. In each case, however, this leeway will not be long in 
being made up should the present trade convalescence proceed, as 
seems likely. Stocks are low, both in consumers’ and producers’ 
hands, and a number of satisfactory crude iron orders have this 
week been negotiated. 


£105,000 for Sewage Disposal. 

A Local Government Board inquiry was held on Tuesday} 

in Birmingham, by Mr. W. A. Brightmore, D.Sc , M. Inst. C.E., 
into an application by the Tame and Rea District Drainage Board 
for power to borrow, for sewage disposal, various sums amounting 
to £105,000. The Town Clerk, Mr. E. V. Hiley, in his capacity as 
solicitor to the Board, explained that of the total amount, 
£45,000 was required for the construction of additional bacteria 
beds. At present the Board possess from 21 to 22 acres of bacteria 
beds, the loans granted at various times for their construction 
since the year 1903 having totalled £168,000. These beds had 
proved eminently satisfactory, but another seven acres were 
needed. A further £35,000 was required for the construction of a 
large storm-water basin. This work had been commenced under a 
romise to the Court of Appeal in connection with litigation which 
had taken place with the Corporation of Tamworth, who had 


proceeded against the Board for polluting the river, The 





remaining £25,000 was needed in respect of improvirg some 
existing filter beds. Confirmatory engineering evidence was 
given by Mr. J.-D. Watson, on behalf of the Board, and the 
inquiry was closed. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


MANCHESTER, Wednesi ye 


Effect of the Lockout on Pig Iron. 

THERE was about an average attendance on the Iron 
‘Change on Tuesday. The tone was, however, unmistakably 
quiet, The shadow of the great cotton “lockout” looms over 
the market and checks consumption, particularly in East Lanca. 
shire. While it could not be said that there was officially any 
reduction in the quotations for Lincolnshire and Derbyshire iron, 
yet there was a good deal of ‘ cutting,” even for the small orders 
which were given out. Middlesbrough and Scotch brands generally, 
following the course of warrants, were down about 6d. per ton. 
The price of apap rn ry is higher than Eglinton, but there is 
practieally none in stock at the docks here. est Coast hematite 
was about ls. per ton lower, with little being done, but there was no 
change to note in East Coast. Forge iron quiet and unchanged, 


Finished Iron and Steel. 
Finished iron was in fair demand, and most kinds of stee] 
remained steady. English billets are only clearing in small lots at 
present. Foreign were very irregular. 


Copper, &c. 
There was practically no change to note in manufactured, 
Inquiry was slow. Sheet lead remains steady. ‘Tin ingots: 
English lower. 


Quotations. 

Lincolnshire No, 3 foundry, 53s,; Staffordshire, 52s. 6d. 
to 53s. ; Derbyshire, 53s. ; Northamptonshire, 53s. 6d. to iis, ; 
Middlesbrough, open brands, 59s. 10d. Scotch: Gartsherrie, 61s, 
to 61s. 6d.; Glengarnock, 60s. to 60s. 6d.; Eglinton, 58s. 6d.; 
Dalmellington, 59s , delivered Manchester ; West Coast hematite, 
60s. 6d.; East Coast ditto, 57s. 6d. to 58s., both f.o.t. Scotch, 
delivered Heysham: Gartsherrie, 59s. to 59s. 6d.; Glengarnock, 
58s, to 58s. 6d.; Eglinton, 56s. 6d.; Dalmellington, 57s. Delivered 
Preston: Gartsherrie, 60s. to 60s 6d.; Glengarnock, 59s. to 
59s. 6d.; Eglinton, 57s. 6d.; Dalmellington, 58s. Finished iron: 
Bars, £6 10s.; hoops, £7 12s. 6d.; sheets, £7 15s. to £8. Steel: 
Bars, £6 5s.; Lancashire hoops, £7 5s. ; Staffordshire ditto, 
£6 17s. 6d. to £7; sheets, £7 17s. 6d. to £8; boiler plates, 
£7 7s. 6d.; plates for tank, girder, and bridge work, £6 5s, 
to £6 7s. 6d.; lish billets, £4. 12s. 6d. to £4 15s.; foreign 
ditto, £4 5s, to £41 Copper : Sheets, £73 ; tough ingot, £63 10s. 
to £64; best selected, £63 10s. to £64 per ton ; copper tubes, ‘d.; 
brass tubes, 7}d.; condenser, 8}d.; rolled brass, 6}d.; brass wire, 
64d.; brass turning rods, 64d.; yellow metal, 64d. per lb. Sheet 
lead, £16 5s. to £16 15s. per ton. English tin ingots, £132 10s, 
per ton. 


The Lancashire Coal Trade. 

The coal market is in a very dull state. The recent 
advances in house coal in West Yorkshire, it appears now certain, 
will not be followed in Lancashire, though the forward position is 
uncertain. Pits are working mainly on house coal, and in conse- 
quence the production of slack is increasing to such an extent 
that in order to clear the wagons, prices of this article are entirely 
nominal, Should the lock-out terminate, and there are signs of 
wiser counsels prevailing, consumption would soon reach its normal 
average—and relief would be afforded to the coalowners. Shipping 
demand is still quiet. 


BARROW-IN-FURNESS, Thursday. 


Hematites. 

Business in hematite iron is not so brisk as of late, but 
makers are still able to dispose of all the iron they make, although 
the recent improvement in trade, which has not n maintained, 
led to the blowing in of two or three furnaces which were pre- 
viously idle. It is not expected it will be necessary to reduce the 
output of iron, a3 stocks are not increasing, and the weight of 
metal held in warrant stores and in makers’ yards is very small. 
The demand on foreign, colonial and continental account does not 
improve, while the consumption of iron by makers of steel is com- 

ratively meagre. No real improvement will take place in the 
iron trade until a better trade is done in steel. Makers are doing 
mainly a hand-t2-mouth business. Very few orders for forward 
delivery representing any weight of metal are being given out at 
resent. Prices are unchanged for makers’ iron at 6ls. net f.o.b., 
ut warrant iron sellers are lower at 59s. 9d. net, cash. Next to 
no business has been done in warrants for a considerable time 
past. Special hematites are in small demand, but there are in- 
dications of better trade in the course of two or three months. 
Ferro-manganese is in limited demand, as only a poor business is 
being done in spiegeleisen. Ire ore sells but indifferently. (ood 
average native sorts are at 10s, 6d. net at mines. Imports of 
foreign hematite ores are small, but some large cargoes of mangani- 
ferous ores have been imported lately. 


Steel. 

The steel trade is quiet in every department, and the 
demand for rails and plates, which are the chief steel products of 
this district, is very quiet as well on home as on foreign, colonial, 
and continental account. There is also but a small trade in 
merchant steel. 


Shipbuilding and Engineering. 

No new orders are reported in the shipbuilding and engi- 
neering trades, and both branches are very short of work. Im- 
portant business is in course of negotiation, and some of this is 
expected to mature before Christmas, It is also hoped that the 
order for one of the five cruisers to be given out by the Admiralty, 
with a view to alleviating the condition of unemployment through- 
out the country, will come to Barrow. Engineers have not been 
so slack for a long time past, and with them may also be included 
boilermakers, iron, steel, and brass founders, and several sub- 
sidiary trades. 


Shipping and Coal. 

The shipments of iron and steel from West Coast ports 
last week amounted to 5033 tons—iron 4455 tons and steel 578 tons 
—as against 4051 tons for the corresponding period of last year, an 
increase of 982 tons. For the year to date the shipments aggre- 
gate 368,601 tons, against 671,401 tons, being a decrease of 
302,800 tons, Coal and coke very quiet at low prices, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The House Coal Trade. 

A coop deal of interest attaches to the business in 
domestic fuel at this time of the year. An advance in prices is 
always looked for at the beginning of October, and was expected 
this season, as usual. But the abnormal weather, mild and sunny 
beyond anything experienced in October for years, has considerably 
diminished consumption, while, on the other hand, the stocking for 
the winterhad been pretty freely entered intoinSeptember. Revised 
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rice lists were issued by a number of collieries who had their 
order books well filled,.and were thus in a position to stand out 
for increased rates on new orders. But there has been no general 
advance, and cc s are obtaining supplies at pretty much the 
figures formerly quoted. With the advent of sharper weather 
values would undoubtedly increase all round. There is less doing 
in best coal for London and the South, but secondary qualities are 
in fairly brisk request for the Eastern Counties and other markets. 
Quotations :—Best Barnsley ‘‘ softs,” 11s, 6d. to 12s, 6d. per ton ; 
secondary sorts, 10s. to 11s, per ton. 





Steam Coal. 

A*good business is still being done for shipment, and 
the condition of trade remains very much as last reported. 
(Coal for shipment makes 10s, to 10s 6d. per ton, although a 
considerable amount of ‘‘spot” buying at lower prices is 
reported. This arises where coalowners are anxious to work 
their pits as fully as possible, or, having worked them, have 
accumulation of loaded wagons on their sidings waiting ship- 
ment. From Hull, for the week ended September 29th, the 
weight of coal exported was 69,299 tons, compared with 77,649 
tons for the similar week of last year. Hamburg, with 6628 
tons, takes first place; St. Petersburg coming next with 6616 
tons, and Copenhagen third with 4550 tons. From Grimsby, 
for the week ended October 2nd, the coal exports amounted to 
25,330 tons, compared with 33,422 tons for the corresponding 
week of last year. The principal market supplied from Grimsb 
was Malmo, which took 3900 tons, Gefle coming second wit 
2849 tons, and Landskrona third with 2237 tons. 


Coke and Small Coal. 

The coke trade is steady, and business, having regard to 
the large output, is fairly satisfactory. Quotations are unchanged 
at 10s. 9d. to 11s. per ton for best washed, and 10s, 3d. to 103, 9d. 
for unwashed. We mentioned last week that the Lancashire 
cotton trade dispute had not then much affected coalowners in 
their smal! coal business, and the remark still applies to small coal 
obtained from this district. The price for smalls for Lancashire 
remains at 5s, to 6s, per ton at the pits. 


Iron. 

Hematites are quoted as last week :— West Coast, 68s. to 
70s. per ton; East Coast, 63s. to 65s. per ton, in both cases net, 
and delivered in Sheffield or Rotherham. Lincolnshire official 
quotations are also unaltered, and there is very little buying. 
The makers are well sold forward, and business is not being done 
except at an advance on the official figures ; but there is a general 
tendency to adopt a waiting attitude. Derbyshire irons are like- 
wise as previously reported. Quotations, all net, and delivered in 
Sheffield or Kotherham :—Lincolnshire, No. 3 foundry, 49s. per 
ton; No. 4 foundry, 483. per ton; No. 4 forge, 47s. yer ton; 
No. 5 forge, mottled and white, 47s. per ton ; basic, 48s. per ton ; 
Derbyshire, No. 3 foundry, 51s. per ton; No, 4 forge, 50s. per ton. 


Bars, Sheets, and Billets. 
Bar iron, £6 10s. per ton ; sheets, £8 to £8 10s. per ton ; 
Bessemer billets, £7 per ton ; Siemens ditto, £7 10s. per ton. 


The Expected Government Orders. 


The announcement by the First Lord of the Admiralty as 
to the early placing of orders, which has given much satisfaction 
here, is understood to referr to the Government programme 
initiated at the time of the Budget. The work on this pro- 
gramme would eae be taken in hend sooner or later, and 
a few years back would have been in hand at this season of the 
year. For bp year or two the Admiralty programme has 
been somewhat delayed, so that if a reversion to the former order 
of things is made, it wi]] be to the advantage of all concerned. 
The orders under the programme of 1907 are all about worked off, 
and the departments engaged upon them will soon be in need of 
others to keep the machinery and plant employed. All that is 
known here at present is the public announcement, recently re- 
ported, of the First Lord of the Admiralty, who, by the way, is 
visiting Sheffield, on the 29th inst., as the chief gaest of the 
Master Cutler at the Cutlers’ Feast. 


Sheffield Trade with the United States. 


The exports from Sheffield to the United States during 
the quarter ended September 30th, as shown in the Sheffield 
Consul’s return, exhibits a serious decline on the corresponding 
period of last year, the total being only £98,787, as compared with 
£197,254 for the September quarter of 1907. In the similar quarter 
of 1906 the value of Sheffield exports to the States constituted a 
record, having reached the total of £293,138. Since then, how- 
ever, the Sheffield trade with America has fa len away very sharply. 
The decrease is chiefly in steel. For the September quarter of 
1906 the exports of Sheffield steel to the States reached a value of 
£231,992 ; in the similar quarter of 1907 the value was £147,394 ; 
for the quarter just closed it was only £62,806. Cutlery has 
declined from £23,325 to £14,342, compared with the correspond- 
ing quarter of last year. Decreases are also shown in butchers’ 
cutlery, electro plate and silver, horn and pearl, &c. Increases 
are shown in some directions, including sheep and garden shears, 
saw plates, edge and other tools, horse hair, &c. 


Cape Colony and Commercial Travellers. 


The Council of the Sheffield Chamber of Commerce met 
on the 5th inst. The Chamber, having heard that Cape Colony 
proposes to double the present licence fees payable by commercial 
travellers, wrote to the Board of Trade, asking whether it was a 
fact that such an increase was to be made, and pointing out how 
serious it would be for British trade if the already heavy .icence 
fees were augmented. A reply has been received from the Board 
of Trade, stating that they hase communicated with the Colonial- 
office, and that as soon as they are in ion of definite 
information a further reply will be sent to the Sheffield Chamber. 
A proposition was brought forward last year by the Natal Go ern- 
ment to increase the licence fees, This, however, was fortunately 
abandoned, but the increases proposed to be made last year by the 
Natal Government are nothing compared to the enormous addi- 
tions now proposed by the Cape Colony Government, and it is 
hoped that, in view of the various representations now being 
made, the ~— Government will see that the proposed increases 
will not only be most injurious to British trade, but also to Ca 
Colony itself, and that the proposed increases will be abandoned. 
"he Chamber resolved that a strong protest should be sent to the 
Board of Trade against the proposed increases, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 

BUSINEss is again very slow in the pig iron market, 
but the cause this week has been different from that reporied 
last week ; it is now the unrest due to the political difficulties 
that have sprung up in South-east Europe. Buying has been 
very effectually checked, and any orders that have been placed 
during the last few days have been practically for immediate 
execution, for no one dare commit himself to’forward business. 
lhe state of affairs that has sprung up this week is altogether 
“gainst speculative operations, and there is really nothing of 
any importance being done. Traders are disappointed because of 
the course things have taken, for there did seem to be some 


chances of a steady revival of business, and they have been 
reparing for it by blowing in more furnaces. The price of 
No, 3 Cleveland G.M.B. pig iron has become easier, and on 





Wednesday that quality was being sold at 50s. 6d. per ton for 
srompt f.o.b, delivery, which was about 1s. less than was ruling 
last week; No. 1] has dropped to 53s.; No. 4 foundry to 49s.; 
No. 4 forge to 48s.; and mottled and white to 47s, 6d. per 
ton, all for early delivery. 


Realised Price of Cleveland Pig Iron. 


The official accountants of the Cleveland Ironmasters’ 
Association, the Cleveland Blastfurnacemen’s Association, and the 
North-Eastern Railway Company have announced that the average 
net price realised by the ironmasters for the No. 3 Cleveland pig 
iron which was delivered by them during the third quarter of this 
year was 49s, 11 3d. per ton, this showing a decrease on the pre- 
vious quarter of 1s. 1.58d., and, in accordance with the sliding 
scale, the wages of blastfurnacemen in the North-East of England 
will be reduced 14 per cent. from October 3rd, while the railway 
rates for the carriage of iron-making materials over the North- 
Eastern Railway will be reduced 2 per cent. This result is dis- 
appointing, for, as quoted prices were maintained over the 
quarter, a slight improvement in the realised price was expected. 
The average reported is the worst that has been announced since 
the end of 1905, and it is 7s. 3d. per ton less than that of the third 
quarter of last year, when the top price of the late ‘“‘boom” was 
attained. The average quoted price of No. 3 Cleveland pig iron 
last quarter was 50s. ‘14d.., against 50s. 6d. in the second quarter 
and 4s, 9d. in the first quarter of the year. The highest quota- 
tion last quarter was 52s. 9d., early in September, and the lowest 
50s., in the last week of July. 


Hematite Pig Iron. 


The outlook is more favourable for producers of East 
Coast hematite pig iron ; they are all well situated as regards 
orders, and have no stocks on which to draw. Speculators cannot 
very well compete with them, as there is no stock of hematite pig 
iron in Connal’s, so that all the hematite iron that is required has 
to come from the makers. A very heavy tonnage of hematite iron 
was sold last month, and this has necessitated the blowing in of 
more furnaces ; indeed, most of the furnaces that have been re- 
lighted lately or are soon to be re-started will produce this class 
of iron. Buyers have to pay 57s, per ton for mixed numbers, 
immediate delivery, 57s. 6d for delivery over the current quarter, 
and 60s. for first quarter of next year ; but the last-named price 
does not yet appear to have been realised. Rubio ore has Soop 
raised to 16s, per ton delivered Middlesbrough, and is expected to 
advance further, as the rates of freight are rising. A p so time 
ago the rate Bilbao to Middlesbrough was 3s. 9d. per ton ; this 
week it has reached 4s. 6d., and other ore freights from the 
Mediterranean have gone up in proportion. 


More Furnaces in Operation. 


An indication of the better state of trade that has begun 
to prevail is afforded by the blowing in of some of the idle furnaces, 
which had to be stopped Jast year because too much iron was being 
made, and producers did not want to accumulate stocks. The full 
list of furnaces that have just been put in operation azain is as 
under :—Consett Iron Company, 2 ; Redcar Ironworks, 2 ; Clarence 
Ironworks, 1; Carlton Ironworks, 1; Thornaby Ironworks, 1 ; 
Linthorpe Ironworks, 1. Of these the Consett, Thornaby and Lin- 
thorpe furnaces will make hematite iron; the Carlton furnace, 
basic ; and the others ordinary Cleveland iron. Besides these 
there are furnaces at Seaton Carew, Cargo Fleet, and Eston which 
are being made ready for re-lighting. 


Return of Stock of Pig Iron. 


Makers do not appear to have accumulated any appreci- 
able amount of pig iron during the slacker times of the last few 
months, but ever since July the stock of Cleveland iron has been 
increasiog in Connal’s public stores. On July Ist the stock was 
47,949 tons, the smallest quantity that had been held at any time 
since 1900, but on September 30th last the stock was 73,848 tons, 
that showing an increase of 11,885 tons for the month, and of 
25,899 tons since the lowest stock was reported. All the iron that 
is held in Connal’s store in this district is Cleveland, and of the 
73,848 tons lodged there 72,513 tons were of No, 3 quality. 


September Exports of Pig Iron. 


The eye of pig iron from the Cleveland district 
in September did not come up to expectations, for they 
only reached 101,911 tons, and thus do not equal the average 
of September in the past ten years, that average being 
104,982 tons, or 3 per cent. more than last month’s figure. When 
compared with the exports in the ninth month of the previous two 
years the statement for last month makes a very poor show. In 
September, 1907, over 130,000 tons (or 22 per cent. more than last 
month) were exported; in September, 1906, the quantity was 
125,394 tons (19 per cent. more). The best shipment was 177,627 
tons in April, 1907, and last month’s falls short of tHis by 75,716 
tons. Only thrice in the last two and a-half years has there been 
a smaller shipment than that of last month. Much of the decline 
in deliveries was due to the | d vir ts of Germany, 
where business has been greatly interfered with by the uncertainty 
about the continuance of the Pig Iron Syndicates. That unsettles 
the market, for consumers think the threatened dissolution of the 
syndicates will cause a serious reduction in prices, and thus they 
will not buy in face of this contingency. t month Germany 
required only 30,360 tons of pig iron from Cleveland, as compared 
with 52,876 tons-in September, 1907, and 62,747 tons in July of 
that year. Germany has long been Cleveland’s best customer over 
sea, and any untoward feature there is bound to have its influence 
on the trade here. The deliveries to Italy—another leading cus- 
tomer of Cleveland—were the worst that have been reported for a 
year, reaching only 4957 tons ; but there were larger shipments to 
France—6530 tons. Scotch consumers took 26,289 tons of pig 
iron from Cleveland, against 37,549 tons in September, 1907. 





Nine Months’ Exports. 

The exports of pig iron from the Cleveland district in 
the first nine months of this year have reached 1,025,030 tons, 
as compared with 1,359,580 tons in the corresponding period of 
last year, 1,096,004 tons in the same period of 1906, and 735,849 
tons in the first three quarters of 1905. This year’s figures con- 
stitute only the third best export on record, and the decrease 
from the best is fully 25 per cent. The reason for the decline is 
apparent when it is stated that the exports to Germany this year 
have been only 263,796 tons, against 386,603 tons last year; to the 
United States and Canada, 23,946 tons, against 248,981 tons ; and 
to Scotland, 276,363 tons, against 313,935 tons, Only to Italy and 
France were there any important increases. 


Manufactured Iron and Steel. 


The demand in several branches of the finished iron 
and steel industries shows some improvement, and the tendency 
of prices is upwards, more particularly as advances are being 
announced in most other districts. It has been somewhat 
strange that this district has lagged behind so much in the 
matter of raising quotations, these having in most cases been 
kept stationary for months, the only exceptions being in iron 
plates, and this week-there is to be reported a rise of 5s. per ton 
in iron bars and angles. The producers, at their meeting on 
Monday, decided to raise the price of common iron bars to £7, of 
best bars to £7 7s. 6d., and of best best bars to £7 15s , while iron 
ship angles are up to £7, all less 24 per cent. f.o.t. The rail trade 
is improving, and mills are working regularly. The cheapness of 
money and materials is leading to railway enterprises being pro- 
ceeded with more rapidly than heretofore. Among the orders 
offered is one for 20,000 tons of steel rails for the Royal Siamese 
Railways, and tenders are to be sent in by April 15th. The 

resent quotation for heavy steel rails is £5 15s. per ton net f.o.b. 
ast iron chairs are in rather better request, and the price is 





£3 10s. net. Manufacturers of steel sleepers take a more cheerful 
view of the future. Steel ship plates are firm at £6 ; steel boiler 
plates, at £7 ; and steel joists, at £5 15s. to £6 5s., all less 24 per 
cent. The wages of steel millmen in this district have 
reduced 24 per cent., making a total decrease this year of 10 per 
cent. The fluctuations in wages are determined by the changes 
in the realised price of steel plates at the Consett. 


Shipbuilding and Engineering. 


There is a better outlook, and sinee the settlement vf the 
labour disputes shipowners seem to be more inclined to give out 
orders. They cannot expect to get cheaper steamers than are now 
to be had, and those “is oan to substitute new tonnage for 
old are proceeding to doso. As many of the ineers as pos- 
sible are back at work, and the yards are fairly busy over- 
taking arrears of work due to the late strikes. The fact that 
the Government are about to give out among private builders 
orders for fourteen destroyers, five cruisers, &c., will tend to 
strengthen the situation. Inquiries are fairly numerous now 
for new steamers, and more activity at the yards is promised 
for the winter than most people looked for. 


Coal and Coke. 


Business in the steam coal trade is falling off, as is 
usual at this season, and deliveries to the Baltic will soon be 
of small extent ; indeed, they. have already decreased consider- 
ably to the ports on the Gulf of Bothnia and to Cronstadt. 
The quotations for steam coa] have dropped smartly, and now 
best can be got at 12s. 6d., and seconds at 10s. 6d. The easier 
prices are indicated by the fact that the wages in the North- 
umberland coal trade, which are regulated by the prices, have 
this week been reduced 24 per cent., making 6 per cent. 
total reduction this year. Best gas coals are firm at 11s. per ton 
f.o.b., and there is a somewhat better inquiry. Coking coals are 
in brisker request, owing to the increased demand for coke, due 
to the blowing in of more blast furnaces. Foundry coke has 
risen to 17s. 6d. per ton f.o.b., and furnace coke to lds. 9d. per 
ton delivered equal to Middlesbrough works, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General Business Outlook. 

THERE is a quiet feeling in business circles generally. In 
one or two departments, such as the coal export trade, business is 
proceeding in a satisfactory manner; but nothing has occurred to 
alleviate in a material degree the general depression and great 
want of employment, with the exception of the arrangements to 
cope with the latter, which are on a more extensive scale than at 
any former time of industrial distress. The recent improvement 
in the weather has somewhat brightened the prospects of the 
crops, but the former prolonged period of wet weather inflicted 
yery serious damage, which is altogether incapable of reparation. 
The weekly railway traffic returns, showing a steady decrease in 
revenue, is a sure indication of- the contracted state of trade, 
more especially as the falling off occurs in spite of increased 
fares fs pres recent institution of economies on the part of the 
railway management. 


The Pig Iron Market. 


The pig iron warrant market has been weaker since last 
report, with a decline in the prices of warrants, and the volume of 
the trade has greatly contracted. Business in Cleveland warrants 
has been at 51s. 3d. to 50s. 9d. cash, 51s. 3d. to 50s. 6d. for delivery 
in one month, 51s. 2d. two months, and 51s. 3d. to 50s, 9d. three 
months. Transactions have also been noted at 51s. 3d., eight days, 
and 50s. 6d. for delivery Ist December. There has been no busi- 
ness in Scotch warrants for a considerable time, and Cumberland 
hematite warrants are also comparatively neglected. 


Scotch Makers’ Iron. 


There are 37 furnaces making ordinary pig iron and 38 
producing hematite, the total of 75 thus blowing in Scotland, 
comparing with 87 at this time last year. Current demand fur 
most kinds of pig iron is quiet, the pressure recently experienced 
having ceased ; but as the makers have generally good orders in 
hand, prices are comparatively well maintained. Monkland, 
No. 1, is quoted at Glasgow 58s. 6d.; Nos. 3, 56s.; Carnbroe, No. 1, 
59s.; No. 3, 56s 6d.; Clyde, No. 1, 62s. 6d.; No.. 3, 57s 6d.; Gart- 
sherrie, No. 1, 63s.; No. 3, 58s.; Summerlee, No. 1, 63s. 6d.; No. 3, 
58s. 6d.; Calder, No. 1, 64s. 6d.; No. 3, 59s. 6d.; Langloan, No. 1, 
65s.; No. 3, 50s.; Coltness, No. 1, 89s.; No 3, 61s. 6d.; Glengarnock, 
at Ardrossan, No. 1, 63s. 6d.; No.3, 58s. 6d.; Eglinton, at Ardrossan 
or Troon, No. 1, 58s.; No. 3, 55s. 6d.; Dalmellingtun, at Ayr, 
No. 1, 60s. 6d.; No.3, 55s. 6d.; Shotts, at Leith, No. 1, 64s.; 
No. 3, 58s. 6d.; Carron, at Grangemouth, No. 1, 65s. 6d.; No. 3, 
59s. 6d. per ton. Prices of hematite pig iron are steady, Scotch 
hematite being quoted 60s. per-ton for delivery at the West of 
Scotland steel works. 


Shipments of Pig Iron. 


The shipments of pig iron from Scottish ports in the past 
week amounted to 8875 tons, compared with 5339 in the corre- 
sponding week of last year. There was despatched to Italy 3537 
tons, Canada 650, India 70, Australia 10, Germany 197, Holland 
50, Belgium 20, China and Japan 100, other countries 307, the 
coastwise shipments being 3934 tons, against 2037 in the same 
week of 1907. The arrivals of Cleveland pig iron at Grangemouth 
were considerably smaller than in the preceding week, amounting 
to 8731 tons, and showing a decrease of 1474 tons compared with 
the quantity received in the corresponding week of last year. 


Finished Iron and Steel. 


There is a quieter tendency in the market for finished 
iron and steel. The recent spurt in business brought a good many 
orders, but the work now coming to hand is comparatively limited. 
As regards the steel required for shipbuilding purposes, it is, of 
course, well understood that specifications can only be given out 
gradually, and it is stated that only a small proportion of this 
work is yet available. Several firms that are engaged in the pro- 
duction of general structural material have fair employment, but 
in other cases makers are not so well situated. The position in 
the malleable iron trade is also less satisfactory. The sheet makers 
have raised prices 5s, per ton for certain gauges and 2s 6d. for 
others. Advances in price are necessary, owihg to a rise in raw 
material and the comparatively stiff rates charged for coal. 


The Coal Trade. 


The shipping branch of the coal trade is active. The 
past week’s shipments from Scottish ports amounted to 355,956 
tons, being 32,000 tons more than in the preceding week, and 
47,600 tons greater than the quantity despatched in the 
corresponding week of last year. Judging from the amount of 
tonnage loading, heavy — are probable in succeed- 
ing weeks. Prices have been generally firm, and splint 
coal has been raised in the Glasgow district 6d. per ton. 
There has been a good business in steam coal, but ell is slightly 
easier, owing to the warm weather curtailing the domestic 
inquiry. At Glasgow harbour ell is quoted 10s. 3d, to 10s. 9d.; 
steam, 10s. 6d. to 10s. 9d.; and splint, 11s. to lls, 3d. per 
ton. The ‘trade in manufacturing qualities of coal is limited, 
and manufacturers complain that they are hampered by high 
prices, 
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WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
State of the Coal Trade. 

In despite of the rumours freely circulated that a slump 
had taken place in steam coal, the outlook at present is rather 
more favourable, though prices have receded a little. The slight 
droop which has taken place. has been shown in the contracts 
entered into. Various circumstances have occurred to affect the 
market. An unusually dense fog has prevailed in the Channel, 
and led to great delay in the coming in of tonnage ; and in the 
matter of house coal demand has been much lessened by the return 
of summer weather, so that only the very best has maintained 
orices, some kinds of inferior house coal being quoted very low. 
With better weather shipments would have been large, for while 
Cardiff cleared off heavy cargoes, Newport despatched 96,000 tons 
and Swansea over 90,900. Cardiff one day despatched 92,000 tons, 
16,000 going to Port Said, 9000 Venice, and 3000 Cronstadt. The 
coals in fullest demand continue to be of the steam variety, and 
chiefly the bast. Monmouthshire coals are not so brisk ; dry coals 
maintain their position, and being relatively scarce, are firm as 
regards quotations. Pea and nut coals are selling well. No. 3 
Rhondda continues strong ; No. 2 rather less in demand. 


Latest Cardiff Prices. 

Best large steam, lds. 3d. to 15s. 6d.; best seconds, 
l4s. 3d. to 14s. 6d.; ordinary seconds, 13s, 6d. to 14s.; best 
drys, 15s. 3d. to 15s. 6d.; ordinary drys, 13s. to 13s. 6d.; best 
washed nuts, 12s. to 12s. 6d.; seconds, 10s. 6d. to 10s. 9d.; best 
washed peas, 10s, 9d. to 11s. 3d.; seconds, 9s. 3d. to 9s. 6d.; very 
best smalls, 7s, 3d. to 7s. 9d.; best ordinaries, 6s. 6d. to 7s.; 
inferior sorts, 5s. 3d. to 6s.; best Monmouthshire black vein, 
13s. 6d. to 13s, 9d.; ordinary Western Valleys, 12s. 9d. to 13s. 3d; 
best Eastern Valleys, lls. 9d. to 12s. 3d.; seconds, 11s. 3d. to 
lls, 6d. Bituminous coal: Very best households, 17s. 6d. to 
18s. 6d.; best ordinaries, 14s. 6d. to 16s.; No. 3 Rhondda, 17s. to 
17s. 6d.; brush, 13s. 6d. to 14s.; smalls, 9s. to 9s. 6d.; No. 2, 
10s. 6d. to 1ls.; through, 8s. 6d. to 9s.; smalls, 6s. 3d. to 6s. 6d. 
Patent fuel, 15s. 3d. to 15s. 6d. Coke: Furnace, 15s. 3d. to 
16s.; foundry, 17s, to 19s.; special foundry, 23s. to 24s. 6d. 


Anthracite. 

Firmness characterised trade at Swansea mid-week ; large 
coal in demand, and with a slight increase in price. This was also 
noticeable about the red vein. For some machine varieties prices 
advanced, but beans were lower, and peas less ; owners refuse to 
sell at present quotations. Latest figures:—Large malting, 
24s. 6d. to 25s. net.; seconds, 22s. to 23s.-net.; big vein large, 
20s. 6d. to 21s. 6d,, less 24; red vein, 14s. to 14s. 6d., less 24. 
Machine-made cobbles, 22s. to 22s. 6d. net; Paris nuts, 25s, 
to 25s, 6d. net.; French nuts, 25s. to 25s. 6d. net ; German nuts, 
25s. 6d. to 26s. net.; beans, 20s. to 20s. 6d. net; machine-made 
large peas, 14s. 6d. to 15s. net; fine peas, 9s, 9d. to 10s. net; 
rubbly culm, 4s. 6d., less 24; duff, 2s, 9d. to 3s, net. Other 
coals :— Best steam, 16s. to 16s. 6d., less 24; No. 3 Rhondda, 
18s. 6d. to 19s, less 24. Patent fuel, 13s. 6d. to 14s., less 24. 


Coal Contracts. 

The Belgian railways have placed orders for small steam 
to the extent of 150,000 to 200,000 tons. Pyman, Watson and 
Co., Gueret, Morgan Wakeley, H. C. Vivian and Co., Evans and 
Rea, and T. Beynon and Co. have the business. Prices paid 
12.40f, and 14.30f.,"which would be about 9s. 1d. to lls. 6d. The 
French Etat contract with Messrs. Gueret and Pyman was fixed 
at about 14f. The Buenos Ayres Great Southern Railway have 
contracted for 200,000 tons Newport coal. The National Collieries, 
Risca, will supply half at 13s. 3d., less 24 f.o.b. ; the other half by 
Partridge, Jones and Co. 


War Demands for Coal. 

At Cardiff the slightest war signs are at once discussed 
on ’Change and the possibilities of increased demand debated. 
This time there has been no exception, but the more experienced 
of the members think that the position of trade here will not be 
seriously affected, even if hostilities take place. As one remarked 
of Turkey and Bulgaria, if a war should break out it would be a 
land war, and only cause a demand for little more bunker coal. 
On the whole the impression prevailed that the great Powers 
would be enabled to prevent war. If, however, the Eastern 
Mediterranean becomes the scene, then Welsh coal would be in 
great demand. 


Iron and Steei. 

Slackness continues. In some quarters it is reported that 
a slightly better tone prevails, but the evidence of this is not very 
clear, and the lack of animation is beginning to be shown in the 
imports of pig iron and foreign ore. Swansea was the largest 
importer, receiving during last week 1557 tons iron ore, 1498 tons 
pig iron, and 483 tons scrap steel. Theiron ore came from France, 
Swansea also received one consignment of pig iron from Grimsby. 
Very few cargoes of iron ore are coming in. Guest, Keen and Co. 
had one from Hornillo. Mordey and Co. imported one substantial 
cargo of ore from Bilbao—2000 tons—and Ebbw Vale one of 1470 
from Oxelosound ; Jones, Head and Co. also had one of 2200 tons 
from Bilbao. At Newport last week one of the occasionally rare 
cargoes of steel from America came in — 2031 tons—and one 
of "Sillets from Antwerp. With one cargo of iron ore from 
Whitehaven to Swansea the imports of ore practically ended. 
I note increasing consignments of rails from Newport to Avon- 
mouth, where progress at the new dock continues ; more iron con- 
signments are going also to Bristol. Prices remain much about the 
same. At the Swansea Metal Exchange, mid-week, the following 
quotations were given :—Steel bars, Siemens, £4 10s.; Bessemer, 
£4 8s, 9d. to £410s. Heavy and light rails: Prices unchanged. 
Pig iron: Hematite, mixed numbers, 55s. 9d.; Middlesbrough, 
50s. 8d.; Scotch, 55s. 6d.; Welsh hematite, 62s. 6d. to 63s. d.d. 
Iron ore: Cardiff or Newport, 14s. 9d. to 15s. 


Cyfarthfa Works. 

It was openly stated at the Great Freeman’s meeting at 
Merthyr last week that the re-start of Cyfarthfa was due to the 
unwearied labours of Sir W. T. Lewis. The same peacemaker 
also made a vigorous effort to re-start Plymouth Works, 


Tin-plate. 

Progress is still being outlined at various works. In 
addition to those recently stated, the foundations of six more tin- 
plate mills have been cc d at Cwmfelin. Last week there 
was considerable business in the Swansea district and at Llanelly, 
and in both places substantial orders are held. The total shi 
ments last week at Swansea were nearly 110,000 boxes ; 79,4 
boxes were received from works ; and stocks are down to 106,526 
boxes, The industry is generally regarded with great favour, and 
outlook considered to be most hopeful, for, as an authority has 
remarked, if prices are slightly less the working cost is also lower. 
It is also agreed that through the present crisis, when most trades 
have suffered depression, that of tin-plate has held its own well. 
Latest prices Swansea :—Ordinary plates, Bessemer and Siemens, 
12s. 3d.; wasters, lls. 7}d.; ternes, 22s. 3d. to 23s. 4$d.; C.A. 
roofing sheets, £8 5s. to £8 10s.; big sheets for galvanising, 
£8 7s, 6d. to £8 12s. 6d.; finished black plates, £9 10s. to 
£9 12s, 6d.; galvanised sheets, 24 g., £12 10s. per ton ; block tin, 
£133 10s. Swansea quote also the following eget ali £59 12s, 6d. ; 
lead, £14 ; spelter, £19 15s.; silver, 23}3d. per oz. 


The Miners’ Congress. 
This year the annual conference is being held in Chester, 
and Wales is strongly represented, ‘‘ Mabon ” Messrs, W. Brace, 








Richards, J. Williams, Onions, D, Walls, Morgan, and W. Davies 
being present. Amongst the berrae | features of the presidential 
address were the fluctuating coal trade, the heavy death roll of the 
year, and the Eight Hours Bill. This question of eight hours 
would, he hoped, be settled before the next annual conference. 
The rumour that the price of coal would be raised 5s. per ton he 
discredited. ‘‘ He did not know how much it was going to be 
raised, and he did not care very much. What he was after was 
eight hours from bank to bank.” ‘‘ With regard to pensions, the 
movement was in the right direction, but the old age limit must 
be lowered ; men were worn out at sixty.” 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
Rheinland-Westphalia. 

SLACKNEsS in trade is still the general report. The 
Rhenish-Westphalian Pig Iron Syndicate resolved to maintain the 
former prices for foundry pig during the last three months of this 
aga year, while the quotations for forge pig and for basic will 

reduced M.2p.t. The consumption in pig iron has further 
decrease, causing the market to more ressed than ever. 
The iron ore mines of the Siegerland are working with a 50 per 
cent. reduction in output. Ata meeting of the Iron Ore Syndi- 
cate, which took place on the Ist of October, a considerable 
decrease, both in output and in consumption, was reported for 
July and August. Output in July was 135,815 t., and in August 
127,586 t.; sales in July were 115,181 t, a decrease of 103,351 t. 
as compared with August of this year. Reports from the 
Diisseldorf ’Change state a slight improvement in the bar trade. 
Compared with last month prices here and there show an in- 
clination to rise ; common bars fetch M. 100 to M. 107.50 p.t., 
against M. 100 to M. 105p.t.; sheets, M. 117 to M. 121 p-t, against 
M. 118 to M. 122 p.t. The German Steel Convention resolved 
to grant the same export bounties as in previous quarters. The 
prices for semi-finished steel are not likely to meet with a reduc- 
tion in the present quarter. Sales generally have been rather 
more extensive recently both Jocally and on foreign account. For 
railway material little inquiry has been reported, and the demand 
for heavy rails shows a decrease compared with this time last year. 
The hoop mills are slowly engaged on orders secured at unre- 
munerat ve prices ; M.125 to M. 127 p.t. is generally quoted for 
inland consumption. Both home and foreign demand in girders 
leaves much to be desired. Deliveries in August were 10,000 t. 
lower than in the previous month, and there is talk of a reduction 
of M. 5 p.t., which is to be decided upon at a future meeting. 
Rumours have been afloat for some time past in Rhenish- 
Westphalian industrial centres concerning the construction of a 
large armour-plate works in a northern town by Thyssen and Co., 
in order to break the monopoly of the Krupp Company. 
Mr. Thyssen is said to have declined to give any definite informa- 
tion regarding the scheme. 


Coal in Germany. 

The condition of the iron market is naturally having 
considerable influence on the coal industry, and the fact that 
winter prices, which are usually fixed at this time of the year, have 
not yet been settled, shows that coalowners feel very uncertain 
about the future. A reduction of M.1 to M. 2 p.t. is sure to take 

lace in the prices for fuel. Any change worth speaking of cannot 
reported ; deliveries in coal were the same as during the 
revious month, being for the last two-thirds of September 
380,708 t., as compared with 3,368,833 t. in the corresponding 
period of last year. Hugo Stiunes, the well-known coalowner of 
the Ruhr district, has recently bought the large Hamburg coal 
firm of F. Westphal and Co., to which belongs a large briquette 
works in Harburg. 


Austria-Hungary. 

The market for iron and steel shows comparatively little 
life generally, but there have not been any reductions in prices, 
and some shops have secured sufficient work to keep them fairly 
well engaged through the present quarter; only there is no enter- 
prising spirit. Coal is in good demand, and likely to remain 
strongly inquired for, the gasworks buying largely. 


Favourable Condition of the French Iron Trade. 

The physiognomy of the French iron market was brighter 
last week than for some time past. Consumers and dealers are 
inclined to buy more freely, and orders for some articles have 
increased considerably compared with last quarter. The marine 
and engineering departments are specially well provided with 
fresh work. The railway administrations have also given some 
large orders. On the pig iron market only a moderate business 
has hitherto been put through. Foundry pig No. 3 is with diffi- 
culty realising 80f. in the Meurthe-et-Moselle district. A specially 
good trade in manufactured iron is reported from the Haute- 
Marne Department. Basis price for iron bars is 160f. to 170f. p.t. 
Plates are quoted 185f. p.t. The iron and steel works 
of the Loire et Centre are on an average realising better prices 
than previously; bars stand on 1908. to 1924. p.t. The 
accounts coming in from the Meurthe-et-Moselle Depart- 
ment are less favourable, both as regards prices and 
demand, the want of employment causing manufacturers to 
underquote each other whenever an order is pending. Iron 
and steel bars vary between 150f. to 160f. p.t., plates 
160f. to 170f. p t., hoops 175f. to 180f. pt In the Nord Depart- 
ment the position of the iron market is dull, only a very quietdemand 
coming in. Iron bars stand on 150f. p.t., steel bars 15 . to 160f. 
p.t., plates 160f. to 165f. p.t., and hoops 175f. to 180f. p.t. The 
Paris market is very weak at present, but there is likely to be a 
revival before long. In all districts rails as well as general railway 
material are stated to be in good demand and the construction 
shops, too, are well occupied. Increasing English and German 
competition is causing some uneasiness among French coalowners, 
Belgian pits also have been trying to sell coal in France. Imports 
in foreign coal during the first seven months of the present year 
were 8,578,770 t. as against 8,608,839 t.; import in coke was 
1,081,090 t. as against 1,272,420 t. in the same period last year. 


Hand-to-Mouth Trade in Belgium. 

Sales generally are small and for immediate consumption, 
and the tone of the market remains weak. Quotations are the 
same as previously quoted. Some departments of the finished 
iron industry are in lively employment ; the construction shops are 
also reported to be in a fair condition. The market for coal is 
steady on the whole. Prices have met with a reduction of lf, and 
2f. p.t. Hardly ever before have offers been so numerous as at 
the last tendering for coal for the State Railways. For 139 lots 
given out, no less than 396 lots were offered, 192 being from inland, 
and 204 from foreign firms. To judge from the prices quoted by 
foreign pits, the Belgian railways will again be compelled to place 
lots of 150,000 t. to 180,000 t. with foreign firms. In house coal 
only a moderate trade has been hitherto transacted, and deliveries 
are much lower than those of this time last year. 








AMERICAN NOTES. 
(From our own Correspondent. ) 
New York, October Ist. 
THE demand for basic pig during the past week has been heavy, 
running into perhaps 100,000 tons. This is the most important 
market move for several months. Already the possibility of a 
winter congestion of orders is being regarded as possible in the 
structural] material branch. The’ slack business of the past year 
must sooner or later be compensated for. Among some recent 





orders placed in this city are 5000 tons for the Emigrant Savings 
Bank, 1600 tons for the Martinique Hotel extension. 5000 tons— 
about being placed—for the Ritz-Carlton Hotel, 2000 tons for 
girders for the Northern Pacific. Among orders held up for 
pely a foggy political outlook is 1800 tons for city work 
000 tons structoral material for the New York Central for 
Buffalo improvements, and 6000 tons for railroad work. . General 
building is being entered upon, especially in this city and Chicago, 
These requirements will soon be coming along. The knowleiye 
of the nearness of this business is helpiog tho market for crud, 
material, in which exceptionally large contracts have been placed 
within a week—one order being for 40,000 tons in Eastern Penn. 
sylvanie, Another incoming source of demand is for railroad 
bridges and grade auulag Uialoaiien. Steel makers regard that 
ths probable demand for grade crossing alone will be a very pote.t 
factor in sustaining mill sctivities next year. Railroads and other 
interests have been putting off improvements and repairs to the 
dangerous point. A good authority estimates that the inquiries 
and probable orders for structural and fabr cated material foot up 
about 500,000 tons, which is not an excessive estimate, though the 
prosecution of some of the talked of work may hang fire in the 
event of the introduction cf a disturbing factor in the outcome of 
the presidentis! election. Canada has been a geod buyer in 
American mills and will be a better. The pending aad projected 
railway construction in that country will make a heavy draft on 
Awerican mills. 

The copper market is firmer. Exports for week ending Sep. 
tember 24th, 5282 tons. Consumers here and abroad are taking 
more interest in the market within the past few days. ‘I'he 
various electrification projects in which railroads are interested are 
raising the hopes of the copper people. The production for 
October and November is pretty well sold up. Lake is being beld 
close to 14 cents. Lead continues moderately active at 4.60, as 
made by the American Smelting and Refining Company. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made by the Ad- 
miralty :— 

Engineer-Captain G. Elbrow has been promoted to the rank of 
Eogineer-Rear-Admiral. 

ngineer-Commander W. Lonnon has been placed on the retired 
list at his own request, with the rank of Engineer-Captain. 

Engineer-Commanders.—W. Rattey, to the Pandora, on recom- 
missioning ; G. H. Stainton, to the Victory, additional, for fourteen 
days’ oil fuel course ; H. E. H. Ash, to the Blenheim ; and KR. S. 
Jennings, to the Pembroke, additional, for service with Engineer- 
Rear-Admiral. 

Engineer-Lieutenant W. H. Glasspole has been promoted to the 
rank of Engineer-Commander. 

Engineer-Lieutenants,—-F. L, Newhouse, to the Victory, super- 
numerary; and H. L. Harvey, to the Pandora, on recom- 
missioning. 

Engineer-Sub-Lieutenants,—F. B. Jaques, to the Victory, super- 
numerary ; H. J. Rampling, to the Pembroke, supernumerary ; 
and R. Stransmore, to the Albion, H. G. Marshall, to the New 
Zealand, G. C. T, Turner, to the King Edward VII., and D. Pear- 
son to the Russell, all lent for training. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Mr. EDWIN WEBSTER WALKER, in consequence of continued 
ill-health, has retired from the firm of the Avonside Engine Com- 
pany, of Fishponds, Bristol, heretofore carried on by him in co- 
partnership with Mr. Ronald W. Murray. 

WE are asked by Mr. R. M. Neilson to state that he has severed 
his connection with Richardsons, Westgarth and Co., Limited, 
Hartlepool, and has opened an office as consulting engineer and 
chartered patent agent at 45, Hope-street, Glasgow. 

WE are asked to state that the manufacturing business of the 
Johnson-Lundell Electric Traction Company, Limited, and the 
freehold factory at Southall, eyuipped with plant, machine tools, 
patterns, drawings, &c., has been purch by the J. L. Manu- 
acturing Company, Limited, which will now continue to manu- 
facture under licence the patented ‘‘ Johnson-Lundell” laminated 
field motors and dynamos, and will carry on a general electrical 
engineering business, 








THE INSTITUTION OF MINING AND METALLURGY.—The first 
ordinary general meeting of the eighteenth session will be held, 
by the courtesy of the Council, at the rooms of the Geological 
Society, Burlington House, Piccadilly, London, W., on Thursday, 
October 15th, at eight o'clock p.m., when several papers will 
discussed, 

ConTRAcTs.—The Underfeed Stoker Company, Limited, has 
recently received orders for mechanical underfeed stokers to the 
number of seventy-two, the orders coming from all parts of the 
world, including Germany, India, Japan, Spain and Australia, as 
well as from various places in this country.—Mr. J. H. Harrison, 
of Exchange-place, Middlesbrough, has received an order for a 
water-cooling plant for the Chopwell Colliery, to deal with 168,000 
gallons per hour. The plant will cool :the circulating water for 
the condensers of turbines generating electricity-for power pur- 
poses atthe colliery. The Chopwell Colliery is the property of 
the Consett Iron en Limited.—We are informed that 
Messrs, Cookson and Co., Limited, of Newcastle-on-Tyne, have 
secured the contract given by the Lords Commissioners of the 
Admiralty to supply 1500 tons of white-lead paint for delivery 
over the next twelve months. The same firm has also secured an 
Admiralty contract for 300 tons genuine refined red lead. We 
believe this is the largest quantity of lead ever placed with one 
firm by the Admiralty.—Ed. Bennis and Co., Limited, have 
a received orders for coal-conveying and elevating plant 
from Chance Bros. and Co., Limited, and the Musgrave Spinning 
Company, Limited, and for fifty-two Bennis stokers from various 
companies, many of these being repeat orders, 


Prize roR Hor Dryina PLANts.—The Royal Agricultural 
Society has announced that it will offer a prize of £100 for the 
best hop drying plant entered at the Society’s Show at Gloucester 
next year, The entries for these, prizes’ must be sent to the 
Secretary, 16, Bedford-square, London, W.C., on or before Friday, 
January Ist, 1909, and must be accompanied by a deposit of £5 
for each entry. Such deposit will be forfeited if the plant is not 
submitted for competition at the time appointed for the trials. 
The following regulations have been formulated :—1. The plant 
entered for competition must be erected and ready for inspection 
by 1st August, 1909, and will be tested for drying hops in the 
season of 1909, It must be open for inspection by the Judges 
before the drying commences, and also at any time during: the 
drying season. 2. The exhibitor must inform the Secretary as 
early as ible of the date of commencement of hop drying and 
its probable duration. 3. The time required for drying will be 
reckoned from the time the hops are spread on the drying floor to 
the time they are ready to a4 removed to the cooling room. 
4, Samples drawn from the pockets must be submitted to the 
Judges if uired. 5, Some  —e to be considered by the 
Judges :—(a) Efficiency of work; (+) Adaptability to different 
kinds of existing oasts—unless the plant is self-contained ; 
(4) Facility for regulating heat and ne ys also for cooling ; 
(d) Economy of working ; (e) Time requi for drying ; (f) Con- 
struction ; and (g) Prime cost. 6. No exhibitor may enter more 
than one plant of similar construction, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated abroad the name and address 
of the Communicator is printed in > 
When the abridgment is not illustrated the Specification is without 
drawings. 
i Specifications may be obtained at the Patent-offce Sale Branch, 
Copies of ton-buildi lane, London, W.C., at 


h B 5 8d. each. 
date given ig the date of application; the fe at 
abridgment 





The first second date at the 
end of the al is the date of the advertisement of the acceptance of 
—, may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-office of opposition to the grant of a Patent, 


STEAM GENERATORS. 


13,318. June 8th, 1907.—IMPROVEMENTS IN BOILER OR LIKE 
Furnaces, by Franciszek Kaczynski, Bronislaw Rudnicki, and 
George de Sosnowski, all residing at Warschau, Krolewska 31, 
Russia, 

This invention relates to a boiler designed for smokeless com- 
bustion, and having an inclined movable grate, down which the 
fuel slides from a suitable hopper. The grate bars are of corru- 
gated form, the corrugations being such that the upper edge of 
the bar, upon which the fuel rests, is of zig-zag shape, while the 
lower edge is straight. Each of the tapering channels which these 
corrugations form is at a different angle to the upper surface of 
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the bar, this angle increasing from channel to channel in passing | 
from the higher end to the lower end of the inclined bar; thus 
the highest channel is at about 30 deg. to the upper surface of the 
bar, while the lowest channel is at about 90 deg. to this surface. 
The bridge situated at the lower end of the inclined grate consists 
of a number of discs mounted to turn on a horizontal bar, and 
spaced apart so that air passes between them and keeps them 
cool. The clinkers delivered over this bridge fall into a pit closed 
by a door adapted to be opened from time to time, whereby the 
clinkers fall into the ashpit of the furnace.—September 16th, 1908. 
7836. April 8th, 1908.—IMPROVEMENTS IN THE METHODS OF 
REMOVING BOoILER Scate, by the Society Sauerstopffabrik 
Berlin Gesellschaft mit Beschrinkter Haftung, of 15, Tegeler- 
strasse, Berlin. 
This invention consists in treating boiler incrustation with an 
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oxyhydrogen™blow-pipe {flame having a very high temperature. 
If such a flame is directed on to the side of a plate covered with 


| 23,679. 


said, the plate is hardly heated at all, in consequence of the seale 
conducting heat badly. The incrustation then jumps off the plate 
of its own accord. The accompanying engraving shows one form 
of a device for executing the method. It consists of an iron flask 
filled with compressed oxygen and another cylinder filled with 
compressed coal gas. The pressure at which the oxygen and coal 
gas enters into the tubes « and b is regulated by reducing valves. 
—September 16th, 1908. 


INTERNAL-COMBUSTION ENGINES. 


21,945. October 4th, 1907. - IMPROVEMENTS IN INTERNAL-COMBUS- 
TION ENGINES, by David Roberts, of Spittiegate Ironworks, 
Grantham. 

This invention relates to internal-combustion engines in which a 
vaporiser or combustion chamber is formed as an extension of the 
cylinder and connected to it by a more or less contracted neck. 
In specification No. 2380 of 1907 an arrangement is described of an 
opening which acts alternately as the air inlet and the exhaust 
outlet, the opening being controlled by a valve called a sealing 
valve, and having arranged in connection with it separate valves, 
called deflecting valves, for controlling the e through the 
air inlet port and the exhaust port. It has since been found that 
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this arrangement of the air inlet and exhaust valvesycan”with 
equal advantage be applied to an engine in which a combustion 
chamber of any suitable shape is not connected with the cylinder 
by a contracted neck but forts a continuation of the said cylinder, 
as, for instance, in a gas engine. The present invention consists in 
the application to the combustion chamber of an internal-combus- 
tion engine of an opening in the wall of the combustion chamber 
adapted to act alternately as the air inlet and the exhaust outlet, 
the opening having arranged in conjunction with it a chamber 
with which the air inlet and exhaust outlet es communicate, 
the ports of the passages being controlled by independent valves, 
whilst a third valve serves to control the opening between the 
combustion chamber and the valve chamber,—September 16th, 1908, 


GAS PRODUCERS. 


October 26th, 1907.—IMPROVEMENTS IN OR RELATING TO 
Power Gas Propuctne PLANTS, by Charles Whitfield, 26, 
Shortlands-road, Shortlands, Kent. 

The objects of this invention are, first, to provide for the better 
regulation of the amount of moisture in the air used for supporting 
combustion in the producer, and, secondly, to provide facilities 
between the producer and the gas scrubber whereby the flow of 
gas from the producer into the scrubber will be automatically 
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regulated and the gas in the scrubber be prevented from exceed- 
ing a given maximum pressure or be kept up toa normal maxi- 
mum pressure. According to the invention, the outlet pipe of the 
gas producer is enclosed by a closed-ended sleeve of thin sheet 
metal and preferably of D section, and at one end the sleeve opens 
into the ashpit of the producer. At its other end it communicates 
with the atmosphere through a pipe passing, say, through the 
upper part of the producer or steam raiser, or opening directly 
into the atmosphere Delivering hot water into the space between 
the pipe and sleeve is a tap or pipe. As the producer, under the 
suction of the engine, draws in the air a portion of the moisture 
passes in with the air. In arrangements of this kind the sleeve is 
always lagged to cause the heat to produce as much steam as 
possible, but, according to this invention, the sleeve is not lagged 
in order that it shall act as a condenser and serve to check rather 
than increase the evaporating powers of the heat given off by the 
gas. There is an open-ended scrubber arranged over a tank and a 
bell-like casing arranged between a scrubber and tank, and-adapted 
to rise and fall with the accumulation or withdrawal of gas within 





scale, the scale is rapidly heated to incandescence, whereas, it is 








the scrubber.—September 16th, 1908. 


TRAMWAYS AND RAILWAYS. 


2357. February 3rd, 1908.—IMPROVEMENTS IN TRACK OR EmMERG- 
ENCY BRAKES FOR TRAM Cars, by John Lambert, of the 
Corporation Electricity Works, Perth. 

This invention relates to track or emergency brakes for tram 
cars, the object being to supply a simple and efficient appliance 
which is arranged and constructed to operate so that the greater 
pressure on the blocks will be at the rear when the vehicle is 
moving in the one or the other direction. The main object of the 
invention is to force down each block by mechanism which operates 
at not less than two points, that is to say, at points near the front 
and the back, and to, if desired, provide means for differentiating 
the pressure at such points according as the car moves in one 
direction or the other, the greater pressure being always at the 
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rear end of each block. In carrying out this invention a slide is 
fixed to each block. The blocks can be made to rise or fall in a 
guide carried by the underframe of the car. A block is over each 
rail and these are directly opposite each other. Carried by the 
guides are two cross-shafts which act as pivots, and keyed to these 
are four horizontal levers or fingers which bear on cross-pins 
situated at or near the extremities of the slides. Also there are 
fixed on these cross-shafts four vertical levers whose lengths are 
considerably greater than the fingers. Two of these are some- 
what longer than the other two, and they are placed with a long 
and a short lever facing each other. On the extremity of each 
lever is a rope pulley. Taking a pair of levers, a wire rope is 
attached to the long lever at a point within the centre of its rope 
pulley, or to the car itself. In the engraving it is shown attached 
to the lever. This rope crosses over to the short lever, and passes 
round its rope pulley back again and round the pulley of the long 
lever, and from thence to the drum actuated by the driver.— 
September 16th, 1908. 


DYNAMOS AND MOTORS. 


22,870. October 16th, 1907. -IMPROVEMENTS IN AND RELATING TO 
STARTING DgvicEs FOR ELECTRIC Motors, The British Thom- 
son-Houston Company, of 83, Cannon-street, E.C. 

This invention relates to a starting device for rotary field electric 
motors of the type which are started with the aid of transformers. 
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Third Stop , Running Condition 


Referring to the engraving, it will be seen that about half the 
potential is first applied to the motor. The neutral point is then 
opened ato. Next the transformer windings are short-circuited, 
and, lastly, the transformer is disconnected from the line alto- 
gether. There are one modification and two claims. — September 16th, 
1908. 


23,216. October 19th, 1907.—IMPROVED MEANS IN CONNECTION 
WITH ELECTRIC CIRCUITS FOR ALTERING THE DIFFERENCE OF 
POTENTIAL OF Two POINTS OF A CIRCUIT BETWEEN WHICH A 
PRACTICALLY CONSTANT CURRENT HAS TO FLOW, the Felten 
and Guilleaume Lahmeyerwerke Actien-Gesellschaft, of 45, 
Hiochsterstrasse, Frankfort-on-the-Main, Germany. 

In the accompanying engraving, A is a battery, to be charged 

with constant current by means of the improved machine or 

booster B, which is provided with a shunt winding and a series 
winding, which ond sm a field the resultant.of both. In the 
shunt field is included a source of electromotive force—a small 

battery C, as shown in the diagram—which tends to produce a 

field opposing the main series field created by the charging 

current. The connections of the shunt field are such that it 
enerates, in the improved machine, an electromotive force which 
is added to the central station electromotive force. As a conse- 








quence of this the charging .current is always maintained_at a 
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constant intensity, and the series field regulates the shunt field to 
the electromotive force necessary to overcome the gradually 
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increasing electromotive force of the battery. There are several 
modifications and four claims.—September 16th, 1908, 


23,707. October 26th, 1907.—IMPROVEMENTS IN AND RELATING TO 
THE CONTROL OF ALTERNATING ELECTRIC CURRENT Morors, 
The British Thomson-Houston Company, of 83, Cannon- 
street, E.C. 

This invention relates to singie-phase commutator motors having 
series characteristics such as the compensated series motor or the 
repulsion motor, and the object is to improve the starting charac- 
teristics. At starting the field and armature windings are so con- 
nected that:the voltages at the terminals of both windings are 
fixed in amount and in phase, and as soon as the motor has 
started the connections are changed so that the currents through 
said windings are kept in phase regardless of the phase relations of 
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their terminal voltages. The engraving shows a pair of motors 
connected up and arranged tobe controlled in accordance with the 
invention. When the controller is moved to the first position the 
two fields are connected through the transformer in shunt to the 
other motor windings. In moving the switch to the second posi- 
tion, the voltage on the motors. is increased, and all three wind- 
ings on both motors are connected in series, that is the normal 
running connections for compensated series motors are established. 
After this further movement of the switch simply increases the 
voltage. There are six claims.—September 16th, 1908. 
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MISCELLANEOUS. 


1587. January 23rd, 1908.—IMPROVEMENTS IN AND RELATING TO 
VALVES, by Curt Simon, of 16, Philippstrasse, Chemnitz, in 
Saxony. 

The present invention relates to a valve provided with one inlet 
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and two outlet channels, which latter can be opened or closed 


dently of one another}[by [spindles mounted in fixed bearings ; 
these spindles are provided with screwed ends which screw into 
the valve bodies, which are prevented from turning by shoulders 
or ribs, for the purpose of raising or loweri1g the valve bodies. 
One valve body is in connection with the other valve body, and the 
hollow spindle is guided by a cross piece and valve cover in such a 
manner that a sleeve in connection with the hollow spindle is 
guided by a visible stuffing-box, and is provided with a visible 
stuffing-box for preventing the substances flowing through the 
valve from escaping.— September 16th, 1908. 


1854. January 27th, 1908.—PROcESS AND APPARATUS FOR THE 
INJECTION OF Woops, by Maurice Boncherie, of 5, Rue Riche- 
panse, Paris. : 

The apparatus comprises a tilting metallic cylinder, and is pro- 
vided with a double bottom fitted at one end with a cover and also 
supplied with a draining cock. The other end of the apparatus is 
closed. In the two ends of the lower wall are inserted two large 
cocks. When wood of large dimensions is to be treated, it can be 
mounted on a carriage which by the aid of rails will be brought 
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into the apparatus. To this effect the apparatus is furnished at 
the interior with rails which when horizontal forms a prolongation 
of a railroad externally arranged. In order to obtain a sufficiently 
impermeable joint between the pieces of wood and between these 
and the wall of the cylinder and to force a liquid under pressure 
or suction so as to enter by one end of this wood and leave by the 
other, the spaces betweeu the wood and hetween them and the 
cylinder are in this process filled with a mixture of fine sand and 
water, which is slid into the interstice in the form of pulp or thin 
mortar. The sand can be replaced by pulverised coal, wood saw- 
dust, pounded brick, or any other convenient non-soluble material. 
- September 16th, 1908. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-ofice Oficial Gazette, 


897,498. MULTI-STAGE PuMP FOR PRODUCING A VACUUM OR 
CompressinG Gases, A. Siegel, Berlin, Germany, assignor to 
General Electric Company, a Corporation of New York.—Filed 
December 26th, 1907. 

The invention consists in the combination of a piston and 

cylinder, a port in the cylinder controlled by the piston, a supply 

chamber communicating with the port, an intermediate pressure 
chamber, a valve controlling the passage of fluid from the cylinder 


897, 498) 








to the chamber, and which is held on its seat by the pressure in 
the chamber so long as it is superior to that in the cylinder. a 
second piston and cylinder, a port for the latter controlled by the 
piston and communicating with the intermediate chamber, a 
discharge chamber in unrestricted communication with the second 
cylinder, and an outlet for the discharge chamber. There are 
four claims. 

897,503. GASEOUS-FLUID TURBINE, C. Wedekind, St. Jean-sur- 

Mer, France.— Filed October V6th, 1906. 

The invention consists in the combination of a charging 














apparatus, explosion chambers formed by a retort of refractory 
material communicating each directly with the charging apparatus, 





independently of one another. The invention comprises a valve 
characterised hy two valve hodies which are actuated indepen- 


centric nozzles leading opposite the blades ‘of the)jturbine,' the 
inner one of which is connected with the water-jacket and the out. 
side one with the explosion chambers, and secondary nozzles con. 
veying steam from the water-jacket to the blades of the turbine 
substantially as described and for the purpose set forth. There ig 
only one claim. 


897,834. MetTHop or Heatina BILLETs, C. J. F. Johnson, Cleve. 
land, Ohio, assignor of one half to C. Berg, Cleveland, Ohio, 
—Original applwation filed September 14th, 1905. Divided and 
this application filed January 31st, 1906. 

The first claim runs as follows :—The method of heating billets 
and the like, which consists in advancing the same through 
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furnace chamber ; in discharging into said chamber in a down- 
wardly inclined direction a blast of igneous vapours, and convey- 
ing a blast of heated non-combustible gases under pressure to suid 
chamber so that it will extend above said first-named blast in 
order to blanket and direct same to the lower portion of the 
furnace chamber. There are three claims. 

897,872. PROCESS FOR THE MANUFACTURE OF GEAR WHEE‘, 
F. A. Brun, Trablaine, near Le Chambon-Feugerolles, France. 
Filed November 30th, 1906. 

This invention consists in producing teeth on the rim of a blank 
by causing a hard steel pinion to rotate under heavy pressire 
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Guide rollers inside the rim 


against the soft edge of the blank. 
There 


of the blanks support it against the pressure of the pinion. 
are two claims. 

897,884. CarGo VESSEL, 

Filed April 3d, 1907. 

Tn a vessel for easily shifting bulk cargoes, the combination of 

the hull comprising side walls and an outer bottom shell, inner 

upright walls fitted some distance from the hull and a hold bottom 
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W. Doxford, Sunderland, England. 
































fitted close to the bottom shell, whereby when the vessel is trans- 
versely inclined the transverse mos ement of a partial cargo will be 
restricted, and the movement of its centre of gravity will be less 
than the movement of the centre of buoyancy, and the stability of 
the vessel retained. 








MorsE SIGNALLING.—We have received from Messrs James 
Munro and Co., of 101-103, King-street, Tradeston, Glasgow, a 
little instrument for teaching Morse signalling. The flashing 
disc, as it is called, has been designed by Captain Rugg. It. con- 
sists of a thin case measuring 44ia. by 6}in. by Zin. in thickness. 
There is a circular hole in the vase in which a shutter operates. 
This shutter is controlled by a little lever at the side, and it may 
be opened and closed very rapidly. The case and shutter are 
black, and when the latter is opened a white background is 
exposed. Above the circular opening is pasted a paper on which 
the Morse code is printed. The little instrument is handy and 
neat, and will, we feel sure, be appreciated by those studying this 
form of signalling. 


MANCHESTER ASSOCIATION OF ENGINEERS.—We have received 
the syHabus of the proceedings for the fifty-third discussion 
session of the above society. The opening meeting will take place 
at the Grand Hotel, Manchester, to-morrow—Saturday—when the 
members will meet at the tea-table. Subsequently the evening 
will be devoted to short communications by members with refer- 
ence to the engine ring and electrical exhibits at the Franco- 
British and the Manchester Exhibitions. On October 24th Mr. 
George Hughes will deliver his opening presidential address, and 
on the same evening the Constantine medal for the best paper 
during the last session will be presented. On November 14th 
Mr. W. A. Tookey will read.a paper on “Oil Engines ;” on 
November 28th a paper on’ “The Hardening of Carbon Tool 
Steel” will be read by Mr. S, N. Brayshaw. Mr. D. Gibson, of 
Horwich, will present a paper on ‘“‘The Marine Reciprocating 
Engine and its Probable Future” on December 12th. On January 
9th Mr W. A. Barnes, Horwich, will read a paper on “ Metallic 
Filament Lamps.” ‘‘ Experiments with Rolling Mill Plant” wil! 
be dealt with by Mr. F. Carleton Anderson on January 23rd. 
The anniversary dinner is fixed for February 12th; and on 
February 27th Mr. Leslie Denny, Dumbarton, will read a paper on 
‘* Modern Ship Design.” On March 13th Mr. Jas. E. Lea is to 
read a paper on ‘‘ Continuous ‘Testing of Steam Plants ;” and on 
March 27th Mr. E. G, Herbert is down on the list to read a paper 
on ‘‘ File Testing.” The officers for the year are :—President, 
Mr. George Hughes ; past president, Mr. Joseph Adamson ; trea- 
surer, Mr. George Saxon; trustees, Mr. Thomas Ashbury, Sir 
W. H. Bailey, Mr. John West, Mr. Henry Webb, and Mr. E. G. 
Constantine. , 





a water-jacket surrounding the explosion chambers, double con- 
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THE ROYAL COMMISSION ON SEWAGE 
DISPOSAL. 
No. IV.* 
PART IV,—SLUDGE. 

Tur disposal of sludge, say the Commissioners, is one 
of the chief difficulties in dealing with sewage, especially 
jn the case of large towns or cities. “ Probably,’ they 
continue, “it will always remain so, excepting at small 
sewage works, for although sewage sludge contains small 
quantities of nitrogenous compounds and phosphates, 
and sometimes grease in sufficient quantity to repay 
extraction, by far the greater part of it consists, in 
addition to moisture, of mineral matters, together with 
come cellulose.” They then proceed to describe and 
discuss the two processes for converting sludge into 
marketable manure which have been under their observa- 
tion. ‘These processes produce compounds known as 
«Native Guano” and “ Globe Fertiliser ” respectively. 
“Next a short reference is made to the disposal of 
sludge by depositing it at sea, and the remark made in 
this connection is that “there can be little doubt that, 
for cities on or near the seaboard, the disposal of sludge 
by taking it to sea is, in the majority of cases, the 
cheapest process,” but with the object of avoiding 
nuisance, and possibly danger to health, they recom- 
mend periodical examination of Jocal conditions where- 
ever this method of disposal is adopted. 

After this the means employed for getting rid of the 
sewage of London, Glasgow, Manchester, Salford, 
Dublin, and Southampton—from all of which the sludge 
is taken to sea—are considered, and the total costs of 
such disposal are given in various forms. Taken as per 
ton of sludge actually deposited they vary from 4.55d. for 
London to 16.9d. for Southampton. 

Sludge pressing is next dealt with, and the cost of the 
process a8 carried out in various towns is given. The 
cost, excluding interest and sinking fund in respect of the 
pressing plant, varies from 2s. to 5s. per ton of pressed 
cake produced. It varies largely, however, in different 
places, the variation depending mainly upon (1) the 
amount of lime which has to be added to the sludge ; (2) 
the kind of sludge pressed; and (3) the size of the 
works at which the plan is adopted. The conclusion 
arrived at is that in the case of large towns the cost of 
the disposal of sludge by pressing is about the same as 
that of depositing it at sea, while for small towns the cost 
is considerably greater. In both instances the assump- 
tion is made that the pressed cake can be disposed of 
without further cost ata price of about 6d. per ton. “ The 
pressed cake,” remark the Commissioners,” .“is worth 
much more than 6d. per ton, judged by its-manurial con- 
stituents. The reason that it fetches such a° ra price is 
the relatively high cost of carriage upon a ture con- 
taining of necessity a large proportion of water, grit, and 
carbonaceous matter.” 

As regards the shallow burying of sludge, this method 
has not, the Commissioners remark, been widely followed 
ai present, except at sewage farms. After reviewing the 
evidence obtained concerning this method, they are of 
opinion that, allowing ample margin for contingencies, 
cropping, and bad weather, they would recommend the pro- 
vision of the following areas of land for the yearly dis- 
posal of 1000 tons of wet sludge containing from 90 to 95 
per cent. of water :— 


Acres, 
Good or fairly good soil... 2. 2. 1. 1 
Medium soil ... ~4/ i. ... ... : 2 
Stiff clay soil, at feast... ... 3 


The cost of this method of disposal works out at Bir- 
mingham to 4d. per’ton of wet sludge, at Guildford to 
5.2d., and at Withington to 7d. Lagooning or air drying, 
spreading on land, and the burning of sludge are discussed 
in a similar manner, but do not call for any comment, 
though, as regards the latter, the Commissioners say that 
if the process of burning were so modified as to permit of 
the recovery of the nitrogen of the sludge its cost would 
probably be much reduced. It will be of interest if we 
reproduce a table showing the cost of the various methods 

Comparative Cost of the Various Methods of Sludge Disposal, 

as instanced by the Examples gicén. 
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Covering land with sludge| 3 min. 1.32d. say, 2d. 
ie | max, 28d. | 
Sea disposal 6 min. 4.1d. say, 5d. 
2 max. 6.9d. | 
Trenching in soil ... .. 3 | min. 40d. | say, 5d. 
| max. 7.0d. 
Pressing Group I. 10 | min, 4.8d. say, 6d. 
* | max. 7.3d.* | 
Pressing Group II. ... 11 min. 7.7d. say, 11.5d. 
es | | max. 12.6d.* 
Pressing and burning... ae 13.3d. say, 18d. 
\experi- \(excluding in-| 
| mental)|terest and sink- 


ing fund) | 
.” Owing to the great variations in the actual figures for interest and 
Sinking fund, mainly because of the d.ffer nt dates at which the sewage 
Works were constructed, the Commissioners have been obliged, in dealing 
With “ Pressing,” to take an approximate figure for this item, viz., 9d per 
ton of pressed cake containing 55 per cent. of water, or 2d. per ton of 
sludge containing 90 per cent. of wa. er. 
1 This figure is an estimate. 


of sludge disposal which have been investigated by the 
Commissioners, who say that it should be borne in mind 











when considering this table that the cost depends not 
merely on the method adopted, but also, and to a large 
extent, upon the local circumstances of each place. 

It will be remarked that the cheapest examples of 
disposing of sludge come under the heading of “ Covering 
Land with Sludge.” This, say the Commissioners, is, of 
course, what might be expected, for little labour is neces- 
sary in connection with the plan. The success of the 
method depends on having a sufficient area of good, or 
fairly good, soil in flat formation. On account of smell, 
they add, the plan would, as a rule, only be suitable where 
the sewage works were far removed from houses and 
public roads. 

Several pages are next devoted to the question of the 
manurial value of sludge. The Commissioners instituted 
experiments in this direction, and the final results of 
these experiments have not as yet been arrived at. They, 
however, remark that as far as the experiments have at 
present been carried, unit for unit, the nitrogen and the 
phosphoric acid of sludge seem to be of less value, 
manurially, than the nitrogen and phosphoric acid of 
artificial manures; at any rate so far as the first year of 
application is concerned. It also appears that sewage 
sludge is not a suitable dressing for quickly-growing 
plants, unless it is applied in very large quantities per 
acre. ‘The important practical consideration, however, 
is not,” they continue, “ whether the manurial constitu- 
ents of artificial manures are, unit for unit, more valuable 
than the manurial constituents of sewage sludge, but 
whether a given increase of crop can be produced more 
cheaply with sewage sludge than with artificial manures. 
Sewage sludge has undoubtedly a manurial value, but the 
manurial constituents being of necessity mixed with such 
a large proportion of grit, &c.,the question of its economic 
use as a manure depends, to a large extent, upon the cost 
of carriage.” 

This section of the Report ends with a consideration of 
the clearing away of the deposits on mill dams, and cer- 
tain recommendations are made on this point. To these, 
however, we need not refer in detail. 

PART V.—GENERAL. 

This poftien of the Report is in a highly condensed 
form, and it would be well-nigh impossible adequately to 
represent its contents by merely abstracting it. We shall, 
however, refer to one or two points. The first heading is 
“Effect of Trade Eftluents on Sewage Purification.” The 
following towns are briefly referred to, and the effect of 
their particular trade waste briefly commented upon :— 
Brewery refuse. 

Wool-scouring liquor. 

Wool-scouring liquor ; waste liquor from 
fellmongers ; rubber-recovery waste. 

Waste liquors from galvanising works. 


Burton-on-Trent.. 
Bradford 
Rochdale 


Wolverhampton ... 


Birmingham... Various manufacturing liquors. 

Manchester .. Various manufacturing wastes, including 
many tar products. 

Leeds Wool fibre, dye waste, tannery and iron 
liquors. 

Maidstone Brewery and tannery waste. 

Yeovil Waste liquors from tanneries. 


The following note is appended :—“ Our further expe- 
rience strengthens the view which we expressed in our 
third report, that, as a general rule, trade effluents should 
be allowed to enter the sewers, but that the local authority 
should be given power to require that their admission 
should be subject to regulation.” 

As regards nuisance from smell at sewage works, the 
Commissioners say that their experience leads them to 
the following general conclusions :— 

(1) That where weak sewage, purely domestic or mixed 
with manufacturing refuse, is treated either fresh or after 
chemical precipitation, or even after passing through septic 
tanks, there is not likely to be any serious smell. If 
such sewage contains a small proportion of brewery or 
tannery waste, however, and is given preliminary treat- 
ment in septic tanks, nuisance may possibly arise if the 
septic liquor is sprinkled or sprayed upon percolating 
filters. 

(2) That where a strong domestic sewage is treated, 
either fresh or after settlement or chemical precipitation, 
by sprinkling upon percolating filters, and especially if it 
is a slopwater sewage, there will be much danger of 
nuisance.” On the other hand, if such a sewage is 
passed through septic tanks there will be danger of 
serious nuisance, while if it contains brewery or tannery 
waste there will be danger of nuisance with any form 
of preliminary treatment, excepting possibly chemical 
precipitation. 

(83) That with a weak sewage containing a mixture of 
trade wastes—especially if iron salts are present—there 
will be little danger of nuisance whatever the form of 
preliminary treatment or final filtration. 

(4) That with a strong sewage containing a mixture of 
trade wastes, there will not be much danger of. nuisance 
if it is treated by sprinkling upon percolating filters in 
the fresh state, or after simple subsidence or chemical 
precipitation ; but if it is first passed through septic tanks 
there may.in some cases be serious danger of nuisance. 
This was well exemplified in the case of the experimental 
septic tank at Sheffield, even though the sewage there 
contained considerable quantities of iron salts. 

Some observations are next made on the choice of a 
method of sewage treatment. In these we do not find 
anything which has not already found a place in the 
Report, and been referred to in these articles. We may, 
however, enumerate one or two points on which stress 
appears to be laid. The Commissioners say that if a suffi- 
cient quantity of good land, to which the sewage can flow 
by gravitation can be purchased for about £100 per acre, 
land treatment would, they think, be cheapest. If it were 
necessary to obtain a high-class effluent, it might be 
cheaper to pay a somewhat higher price for good land. 
They add that on good land a sewage of average 
strength from which the major portion of the suspended 
solids have been removed by tank treatment can be 
treated at about the rate of 30,000 gallons per acre per 
day, with the production of a high-class effluent. Some 





tables are appended showing the kinds of results which 
may be expected with various processes. These represent 
the averages of a number of samples which have come 
under the notice of the Commission. 

With regard to the treatment of storm-water sewage, 
the Commissioners are of opinion that in the present 
state of knowledge any regulations as to the amount to 
be treated and the method of treatment should be of a 
tentative character, and that as regards storm overflows 
each place must, to a great extent, be dealt with accord- 
ing to local circumstances. The general principle to be 
followed is, they consider, that each local authority should 
so arrange its sewerage system as to prevent unpurified 
sewage from passing into the river or stream to an extent 
likely to cause nuisance. They suggest the employment 
of stand-by tanks to receive the storm sewaze in excess 
of that which can be passed through the ordinary tanks. 
Speaking generally, they are not in favour of special 
storm-water filters. 

The recommendation made in connection with separate 
drainage is that a local authority wishing to adopt a 
separate system of drainage for the whole or any part of 
its district should be required to apply to the central 
authority, which should be empowered to confer on the 
local authority, by order, such powers as may be deemed 
necessary. The Commissioners think that the provisions 
generally contained in local Acts seem to be defective, 
and that the powers of the local authority should not 
necessarily be limited to new streets and new houses. 
In their opinion, however, the cases in which the pro- 
<n of a separate system can properly be justified are 
rare 


PART VI.—STANDARDS FOR SEWAGE EFFLUENTS. 


The Commissioners consider that any authority taking 
water from a river for the purpose of water supply should 
“systematically and thoroughly purify the water before 
distributing it to their customers.” Apart from the 
question of drinking waters, they do not find any evidence 
to show that the mere presence of organisms of a noxious 
character in a river constitutes a danger to public health 
or destroys the amenities of the river, and generally 
speaking, therefore, they do not consider that in the 
present state of knowledge they would be justified in 
recommending that it should be the duty of a local 
authority to treat its sewage so that it should be bacterio- 
logically pure. As to suspended solids, they think 
that the harm due to them would, as a general 
rule, not be serious if the effluents contained not more 
than three parts per 100,000. In some cases more than 
this might be permitted, though there are cases in which 
even three parts would be too much. In their recom- 
mendations under this head the Commissioners suggest 
that in the first place the Central Authority should pre- 
scribe a standard for all non-tidal rivers in place of the 
existing statutory provisions. It would then rest with 
the Rivers Board or County Council to fix, subject to 
appeal to the Central Authority, a higher or lower stan- 
dard where thev thought that the circumstances warranted 
any change. They also recommend that if an effluent 
complies with the standard so fixed, no action should be 
allowed to be brought in respect of alleged damage due to 
the discharge of the effluent: In such cases complaint 
would have to be made to the Central Authority, which 
should be empowered to fix a different standard if the 
circumstances were shown to require it. For the guidance 
of loca] authorities the Commissioners state provisionally 
that an effluent would generally be satisfactory if it com- 
plied with the following conditions :— 

(1) That it should not contain more than three parts 
per 100,000 of suspended matter. 

(2) That after being filtered through filter paper, it 
should not absorb more than :— 

(a) 0.5 part by weight per 100,000 of dissolved or 
atmospheric oxygen in twenty-four hours; 

(6) 1.0 part by weight per 100,000 of dissolved or atmo- 
spheric oxygen in twenty-four hours; or 

(c) 1.5 parts by weight per 100,000 of dissolved or 
atmospheric oxygen in five days. 


PART VIL—POLLUTION Of ESTUARIES AND TIDAL 
WATERS. 
The Commissioners explain that in their Fourth Report 
this question was fully dealt with, and they practically do 
not add anything tc it in the present instance. 


PART VIII._SUMMARY OF CONCLUSIONS AND 
RECOMMENDATIONS, 

In this there are first of all given the conclusions 
arrived at in Reports I., II., III., and IV., and then those 
which are embodied in the present Report, and to which 
we have alluded, in the order in which they are given. 
The reading of this portion of the Report gives an excellent 
general idea of the matter contained in the Report itself. 
The concluding page of this section deals with the pro- 
posed Central Authority. We think it may be useful to 
remind our readers of the Commissioners’ suggestions 
regarding this body. 
They state that throughout their Reports it has been 
recognised that the conditions of different cases vary to 
such an extent that the necessary control cannot, in their 
opinion, be provided by any direct enactment which 
could be enforced by the ordinary Courts. They have, 
therefore, proposed that ultimate control should be vested 
in an adequately equipped Central Administrative 
Authority, and that, as far as practicable, the local Rivers 
Board should, in accordance with regulations framed by 
the Central Department, act as a first tribunal. 
Among the more important questions which have to be 
dealt with under the new conditions of administration 
which they are contemplating are the following :— 
(i) Disputes between local authorities and manufac- 





+ 
In the second article of this series, c6fumn 3 p»ge 342, it was stated— 
owing to the misreading of a paragraph—that the Commissioners were in 
favour of separate systems of drainage for sewage and storm-water. It 
will be seen from the foregoing that this is not the case.“ "The peragraph 
which was misread was No. VII. of the matters which the Commi sioners 











“No. IIT. appeared October 9th, 190°, 


* This might hold good in the case of highly ammoniacal sewage. 





consider should be within the jurisdiction of the Central Authority—see 
the latter part of the present article, 
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turers as to the terms and conditions on which trade | first and only one to expand the burning charge practically to | controls both the inlet and outlet gases, the yal 


effluents shall be admitted to sewers. 


(ii.) The control of shellfish layings, so as toprevent the | admission inlet with the load, and to advance the time of | the roller is always bearing on the cam, the valy 
taking of shellfish for human consumption from positions | ignition as the mixture gets weaker. The advantages thus | is practically noiseless. By revolving the valy 


in which they are liable to risk of dangerous contamination. 
(iii.) The protection of water supplies from pollution. 
(iv.) The collection of information as to the water 

supplies available in various parts of the country. 


| atmospheric pressure, to vary the point of cut-off of the 


secured are increased efficiency, increased regularity in 
| speed, and smooth running under early cut-offs. The admis- 
| sion of gas and air at full load is cut off at from five-eighths to 
| three-quarters of the admission stroke, depending upon 


(v.) The collection of information as to the need of | the fuel used. After compression and ignition, this is 


water in various parts of the country. 

(vi.) The settlement of standards for different reaches 
of water. 

(vii.) Conferring powers on local authorities in suitable 
cases to provide separate systems of sewers for surface 
water and to enforce the provision of separate drains. 

(viii.) The settlement of questions as to the extra 
amount of sewage which a local authority should be 
required to treat during storms. 

It is suggested that the central department should care- 
fully keep in touch with all developments in sewage 
disposal matters, and should report thereon from time to 
time, so that local authorities may learn and take 
advantage of all the advances made in this direction. 








GAS ENGINE DEVELOPMENT IN THE UNITED 


STATES. 

For many years gas engines have been very extensively 
used in the United States for a variety of purposes, but 
until very recently these have nearly all been of small size, 
engines of 50 or 100 horse-power being considered quite 
exceptionally powerful. Since 1900, however, there has 
been a marked change, and engines of high power have 
succeeded each other in great rapidity, until at the 
present time engines of 5400 horse-power have been 
actually built and erected for an electric tramway power 
station. In a measure this sudden development has been 
attributed to the fact that the United States patents on 
Dr. Otto’s four-cycle system expired in 1900, and that 
previous to that time the owners of those patents had 
done but little to push the introduction of the Otto engine 
in that country. These and other interesting facts 
regarding high-powered gas engines in the United 
States were ably presented in a paper read by Mr. 
C. E. Sargent before the Western Society of Engi- 
neers a good many months ago. A point worth 
noting is that several of the noted designs of European 
gas engines have been taken up by American manufac- 
turers; thus the Crossley engines are built by the Power 
and Mining Machinery Company; the Cockerill engine by 
Wellman, Seaver and Morgan; the Niirnberg engine by 
the Allis-Chalmers Company; and the Kérting engine by 
the De La Vergne Machine Company. 

A view on page 406 and Fig. 4 show gas engines of 4000 
horse power driving compressors for natural gas. The en- 
gines usenatural gas for fuel, and from the compressor cylin- 
ders the gas is delivered to pipe lines for transmission to long 
distances, to be used as fuel in various cities. These were 





expanded to the cylinder volume, and is released at a 
| little above atmospheric pressure, with a corresponding 
| temperature of about 400 deg. Fah. The point of cut-off, 

while constant for the full and most economical load of 
the engine, is varied by the governor to an earlier point 

as the load gets lighter, or a later point as the load gets 
heavier. No throttling action of the incoming charge— 
with corresponding loss of efficiency—is possible; and 
owing to the more complete expansion of the burning 
gases turning the heat into work instead of throwing it 
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| of the index wheel, the port varies the mixture to suit th 

| character of the gas, whether of 100 B.Th.U. oy 100) 
B.Th.U. per cubic foot. 

The speed is controlled by a Rites inertia governoy in 
| the fly-wheel; this advances the valve shaft in ting 
ahead of the crank shaft, as the speed increases, thy, 
| diminishing the mean effective pressure with the load 
| As the load gets lighter, the cut-off becomes earlier, takin, 
|less of a constant mixture of gas and air into the 
cylinder. But as the burnt products in the clearance space 
| do not get less, the mixture gets weaker and slower burn. 

ing. If the ignition were at the same point as at fy) 
load, as in most gas engines, the highest pressure woul 
| not be attained till the piston approached the middle of 
the stroke, where the cooling surface is so increased tha 


| seat are kept cool. The mechanism is simple 














Fig. 2—SARGENT TA 


away in the exhaust, a lower terminal temperature is 
maintained throughout the cycle, with a consequent lower 
average temperature of the cylinders. For this reason, 
engines of this type below 100 horse-power require no 
water-cooled pistons or rods. The largest engine yet 
built is of 500 horse-power, and these engines are built by 
Wellman, Seaver, Morgan and Co., who also build the 
Cockerill—Belgian—engine. 

Fig. 2 is a longitudinal section of the Sargent engine, 
and Fig. 3 a cross section through the valves of one of 
the explosion chambers. With the exception of the 
valves and lever, the moving mechanism of the valve 
gear consists of a side shaft driven by the crank shaft 
and governor through a pair of worm gears running in 
oil; this carries two cams for each explosion chamber, 
one for the igniter and one to operate the valve. In the 
cross section—Fig. 3—gas is brought to the chamber A 
in the sub-base or bed, and air to the chamber B. 





Fig. 1-800 HORSE-POWER VERTICAL GAS ENGINE 


designed and built by the Snow Pump Works, which 
also built the 5400 horse-power tramway power station 
engines already mentioned. A group of five two-cycle 
American-Koérting engines of 2000 horse-power operating 
blowing engines at the Lackawanna Steel Works are also 
shown on page 406. There are sixteen engines of the 
same kind in the blowing plant, besides a number of two- 
cycle double-acting engines of 1000 horse-power, directly 
connected to A.C. and D.C. generators. All these 
engines work on blast furnace gas, and they aggregate 
40,000 horse-power. They were built by the De La 
Vergne Company, which also builds the Hornsby-Akroyd 
oil engine for the United States market. Fig. 1 is an 


800 horse-power vertical Struthers and Wells gas engine | 


of American design and construction. In sizes up to 
200 horse-power the cylinders are horizontal and side by 
side. The large engine is in an electric generating station 
for lighting and tramway work. 

The Sargent gas engine—the invention of the author of 
the paper above mentioned—is of the double-acting 
tandem type, with horizontal cylinders. It is said to be the 


| 


Thence the gas and air pass through the cylinder support | 
to the chambers C and D, ready to pass into the mixing | 
chamber when the cam depression E F passes the roller, | 
and the ports in the piston valve register with the ports 
in the bushing. When the piston valve goes down to | 
this position, the confined air in the piston valve dash-pot | 
forces open the puppet valve, thus giving free admission | 
to the charge. When the point F of the cam reaches the | 
roller it forces down this end of the lever, while the other 
end rises, carrying with it the piston valve which cuts off | 
the admission. The puppet valve seats and both valves 
remain in normal position during compression, ignition, 
and expansion, or until the point G on the cam pushes 
the roller down and the piston rises, which opens the 
puppet and allows the exhaust gases to pass out through 
the ports and the elbow pipe at the left to the exhaust 
pipe H under the floor. The puppet valve seals the 


| opening in the combustion chamber during compression 


and combustion, and as the piston valve holds no — 
sure it works loosely in its bushing, cutting off the admis- 
sion and guiding the exhaust. As the puppet valve 


NDEM GAS ENGINE 


the greater part of the heat goes into the water jacket 
rather than into the work. But in the Sargent engine 
the time of ignition advances with the cut-off, getting 
earlier as the mixture gets weaker. It thus maintains 
the highest pressure at the beginning of the stroke, 
irrespective of the load. 

While the governor controls the speed through all 
ranges of load, the gas engine—like the steam engine— 
is not economical with very light loads. Where a 
variation in the turning moment is not objectionable, 
one or more of the explosion chambers may be cut out at 
will by the engineman. Thisis very desirable in blowing 
engines, as they can be designed so that two explosion 
chambers will furnish air at 15 lb., and the four chambers 
at 301b. pressure. If at full load the engine is cutting 
off at three-quarters stroke, an overload may be taken 
care of by a later cut-off, though with a decrease of 
efficiency. Two electric igniters are placed in each 
explosive chamber in such a position that they are 
‘urrounded by a pure mixture at the time of ignition. 
Either one will fire the charge, and should one become 














Fig. 3-CROSS SECTION, SARGENT ENGINE 


short-circuited the engineman is immediately warned, 
The engine is started by compressed air. When this is 
turned on for one cylinder, it puts the starting mechanism 
in operation, and also puts the cylinder out of operation 
by gas. When the engine has attained speed, the alr 
is shut off and the cylinder automatically comes into 
operation as a gas engine. : 

In his paper, Mr. Sargent only briefly described his own 


| engine, and the following is the substance of his paper :— 


“The economy of the internal combustion engine has 
been recognised from its inception. The theoretical and 
practical efficiency is from two to five times that of the 
average externally-fired heat engine, and the smallest gas 
engines have a thermal efficiency of 20 to 24 per cent. 
while the largest steam engine—with all modern require- 
ments—does remarkably well to turn into work 12 pet 
cent. of the heat supplied to the furnace under normal 
conditions. The thermal efficiency of steam engines 
increases with the cylinder volume, but although this 1s 
not so apparent in internal combustion engines, a com- 
arison of the engines will show largely in favour of the 
atter. A plant recently tested—in which anthracite 
| waste producer gas was used—showed the cost of fuel to 
| be extremely small, and a recent writer claims that powet 
can be generated from gas engines 14 per cent. cheaper 
| than from water wheels. 
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MACHINE TOOLS AT THE MANCHESTER ELECTRICAL EXHIBITION 
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The first cost of a large gas engine plant, with fro- 
ducers, ga8 purifying apparatus, piping, and all auxiliary 
aratus, is not far from that of a steam plant, with its 
len pumps, condensers, and all auxiliaries. As the 
ressures are less in the former than those in boiler plants, 
the depreciation from internal stresses and corrosion 
opti or require more repairs than steam engines. 
The producers are long-lived ap aratys, requiring but little 
attention, and few repairs. e Erie Railway has had 

190 200 

ad the fire in one of these has never been out. 
The stand-by losses are much less in the gas engine plant 
if run intermittently, or if part of the equipment is 
held in reserve for immediate service. The gasholder in 
connection with the producer provides for the peak of the 
load, even though the producer is run at a uniform rate. 
With sufficient holder capacity the producer may be run 
with a uniform output, although the engine load may 
vary through the widest range, and under these condi- 
tions there are practically no such Josses from radiation 
or leakage as in a boiler plant under pressure. When 
compressed air is available, and all large units use this 
medium, gas engines of any size can be started and can 
take the full load in two minutes, as no warming up or 
draining of the cylinders is necessary. The waste heat, 
about 70 per cent. of the heat supplied, can be used for 
heating, and a higher temperature can be maintained 
than with exhaust steam. 

If the internal combustion engine has so many advan- 
tages over steam, why has it not had a greater develop- 
ment, and why are we not using gas engines in our large 
power plants? Why are we using 40,000 B.Th.U. instead 
of 10,000 B.Th.U. to generate a brake horse-power? Why 
are we burning 400ft. of waste gases under our boilers to 
evaporate sufficient water for a horse-power hour, when 
100ft. burned behind the piston would do the same work ? 
Simply because the American manufacturers have not 
kept pace with the development of the gas engine as a 
prime mover. ; 

Some years ago, when Mr. Wehrum wanted 1000 and 
2000 horse-power gas engines for the Lackawanna Steel 


considerably less, while gas engines do not wear 


horse-power produccrs in operation for seven | 


| to gas engine building. To-day there are upwards of 
| 800 manufacturers of gas engines in the United States. 
| While the work done by the gas engine required no 
| close regulation, like driving dynamos or textile machi- 
| ery, a single-cylinder engine with an impetus at every 
| second revolution when under load was satisfactory. But 
with the necessity of a better turning moment, and 
| better governing, more cylinders were added— increasing 
the impulses per revolution, or the admission was 
throttled—reducing the mean effective of each impulse 
instead of the number of impulses. As the highest 
possible compression without danger of premature 
| ignition is conducive to the highest etliciency, the former 
method of governing is the more economical, but the 
advisability of a close regulation and uniform rotation 
| makes the latter method necessary. 

The exhaust stroke of a four-cycle single-acting engine 
has no compression to bring the reciprocating parts to 
rest, and as a triple or quadruple crank is not only expen- 
sive but has the objection that the work on one crank 
must be transmitted through other cranks, there arose a 
demand for a double-acting engine. This, if made 
tandem, even with the four-cycle, would not only give 
two impulses in each revolution, but would have com- 
pression at each stroke to bring the reciprocating parts 
to rest. A 60 horse-power engine designed in 1897 was, 
to the writer’s knowledge, the first successful double- 
acting engine ever built. With a single crank tandem 
engine we can get as many impulses as with a single- 
cylinder steam engine; with a twin-tandem engine, as 
many impulses as across-compound steam engine. With 
this type, the driving of multiphase generators in parallel 
is readily accomplished. To utilise the heat and pressure 
in the exhaust, compound engines have been tried, and 
have in some cases shown an increased efficiency. Prac- 
tically all the larger engines now built, both at home 
and abroad, are of the horizontal, tandem, double-acting 
type. 

The Snow Steam Pump Works have built four gas- 
engine compressors of 1000 horse-power, which burn 
natural gas for fuel, and compress natural gas to 30 atmo- 
spheres for transmission through pipe lines. The De la 








Fig. 4~ 4000 HORSE-POWER 


Company's new plant, there was practically 1 ut one make 
of engine obtainable, and that was of foreign make. A 
few years later, when the Carnegie Company wanted 
engines of the same size for the Edgar Thompson Steel 
Works, twelve tenders were received from American 
manufacturers. The Jargest gas engine ever built is an 
American twin tandem engine of 5400 brake horse-power, 
with cylinders 52in. by 60in., built by the Snow Steam 
Pump Works for the California Gas and Electric Company. 
Three others of the same size are to follow. These 
works have installed twenty-five engines, having a total 
capacity of 48,000 horse-power. The De La Vergne 
Company has built nearly 50,000 horse-power of two and 
four-cycle engines, and has no less than 40,000 horse- 
power in engines installed for the Lackawanna Steel 
Company. The Westinghouse Company is installing 
engines of 2000 horse-power, and at least half a dozen 
manufacturers in the United States will take contracts 
for engines of any size. 

Such has been the growth of the internal combustion 
engine since 1900, yet the beginning of the present gas 
engine era—in the United States at least—dates from 
the expiration in 1890 of the fundamental four-cycle 
patent of Dr. Otto. Of course there were several 
attempts to make gas engines of the six-cycle or two-cycle 
type before that time, but with the exception of a few 
two-cycle marine engines and the imported Koérting 
engine, these have been abandoned. There are several 
reasons why more progress was not made by the owners 
of the American rights, while they enjoyed the exclusive 
ionopoly of the only successful gas engine cycle at that 
time. The firm itself was impregnated with a certain 
Teutonic conservatism. Again, only illuminating gas 
was available for fuel, and cost more than it does now. | 
But when the by-products of the refinery—gasoline and 
distillate—were made available for fuel, and the funda- 
mental patent had expired, the era of the internal com- 
bustion engine began to dawn, and manufacturers began 
to build engines of the Otto cycle. The opening of | 
natural gas wells, and the invention of practical producer | 
Plants, have provided cheap fuel, and the utilisation of 
coke oven gas and blast furnace gas has given an impetus 
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GAS ENGINE COMPRESSOR 


Vergne Company has over 40,000 horse-power of two 
cycle Koérting engines at the Lackawanna steel works, 
running on the blast furnace gas, the combustible part of 
which is mostly carbon monoxide. The Kérting engine 
has three cylinders where the four-cycle tandem has but 
two for the same number of impulses. That excellent 
German gas engine, the Niirnberg, is built by the Allis- 
Chalmers Company, which has greatly simplified the 
original complicated design of valve gear. About 100,000 
horse-power of Cockerill engines are in operation in 
Europe, and this engine is now being manufactured in 
the United States—for blast furnace gas—by the Well- 
man Seaver and Morgan Company. The American- 
Crossley engine, with opposed cylinders, is built by the 
Power and Mining Machinery Company, who also build 
the Loomis-Pettibone gas producer. Other things being 
equal, an engine of this type is more economical than a 
tandem engine, but it occupies a little more floor space. 
The Westinghouse Company makes the vertical single- 
acting trunk piston engines up to 650 horse-power, and 
its catalogue used to say that piston-rods in gas 
engines were impossible, but it now builds engines of 
the horizontal type from 200 horse-power to 3000 horse- 
power, if not larger. The latest design of Westinghouse 
engine conforms to European practice in having the valves 
on the top and bottom of the cylinder admitting direct to 
the explosion chamber, without the long narrow com- 
bustion chamber formerly used. This should result in a 
higher thermal efficiency. The 800 horse power four- 
cylinder engines of the Struthers-Wells make are the 
largest successful vertical single-acting gas engines ever 
built; with anthracite waste and gas-producers they have 
developed high power at very small cost. Several 
Ké6rting twin horizontal engines of 2000 horse-power are 
used to drive the blowing tubs of blast furnaces; air 
from the blowing cylinder is forced through the stoves 
and furnaces, and then—with its carbon monoxide 


gathered in the cycle—is burned as fuel in the engine 


cylinder. 
Even with an impulse for every stroke, on account of 


| the high initial pressure and the variable mean effective 


pressures indigenous to all internal combustion engines, 


heavier fly-wheels are required than with steam engines 
to get an equal minimum angular velocity variation, 
which is an essential condition for the parallel operation 
of multiphase generators. A device to determine this 
variation for the fly-wheel of any prime mover has been 
designed, and is useful to check the mathematical cal- 
culations of fly-wheel variation.” 
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THE first paper down on thelist to be discussed on Thurs- 
day morning, Oct. 1st, was that by Prof. W. A. Bone and 
Mr. R. V. Wheeler dealing with “ Further Experiments 
upon Gas Producer Practice,” and, for convenience, the 
paper by Professor H. E. Armstrong on “ The Scientific 
Control of Fuel Consumption” was read and discussed 
jointly with the first-named paper. 

Messrs. Bone and Wheeler’s paper was a very careful 
and elaborate paper, giving the result of a second series 
of experiments carried out by the same investigators on 
the same gas producers described in their paper last year. 
The producers were slightly modified. We give the 
conclusions only. 

(1) Rates of gasification and quality of the gas —It may be fairly 
claimed that these trials demonstrate the practicability of high 
rates of gasification with steam saturation temperatures between 
50 deg. Cent. and 60 deg. Cent., thus disproving the confident asser- 
tion of certain of our critics that a higher saturation temperature 
than 60 deg. is necessary whenever steady and continuous working 
at three-quarters load is required. There can be no gainsaying the 
fact that this producer, of rated capacity 16 cwt. per hour, has 
gasified coal over continuous periods of 112 to 136 hours, week 
after week for months together, at a mean rate of 18 cwt. of dry 
coal (=19.3 ewt. ‘‘as charged”) per hour, with an average day 
rate of 22 cwt. of dry coal (= 23.65 cwt. ‘‘as charged”) per hour, 
without any difficulty whatever, and generating a gas containing 
46 per cent. of total combustibles with a net calorific value of from 
167 to 170 British thermal units and a gross value of 178 to 180 
British thermal units per cubic foot, measured at 0 deg. Cent. and 
760 millimetres. Moreover, the results show that a variation in 
the load from 13 to 22 ewt. per hour in no way affected the 
quality of the gas—a very important consideration when variable 
loads have to be dealt with. The obvious advantages of a form of 
producer capable of not only rapidly gasifying the fuel, but also 
giving an equally good quality of gas at both high and low rates of 
gasification, need no further comment. 

(2) Composition of the gas.—The results are still more satisfactory 
when the composition of the gas is taken into account. The 
lowering of the steam saturation temperature from 60 deg. to 
50 deg. reduced the carbon dioxide from 5.1 to 25 per cent., the 
hydrogen from 15.5 to 12.35 per cent., and increased the carbon 
monoxide from 27.3 to 30 6 per cent., a figure which must be con- 
sidered as very high for a producer gas. There can, we think, be 
no question about the suitability for furnace purposes of the gas 
obtained with a saturation temperature of 50 deg. The question 
of the relative efficiencies of carbon monoxide and hydrogen as 
gas-engine fu. ls must be regarded as still sub judice and outside 
the scope of our present inquiry. 

(3) Decomposition of the steam in the blast.—Attention may be 
drawn to the fact that with saturation temperatures of 50 deg. and 
55 deg. the whole of the steam added to the blast before it had 
passed through the superheaters was decomposed in passing 
through the incandescent fuel in the producer, and that as much 
as 75 per cent. of it was decomposed even when the saturation 
temperature rose 60 deg. Doub less the amounts of steam actually 
entering at the bars slightly exceeded those corresponding to the 
respective saturation temperatures owing to the fact that the blast 
after leaving the superheaters passed through the water-sealed 
chamber below the bars. We on reason to believe, however, 
that the partial pressure of this extra steam did not in any case 
exceed 25mm. It need hardly be pointed out that the decomypo- 
sition of the whole, or as large a proportion as possible, of the 
steam actually entering the producer is a factor of considerable 
importance where hot gas is being supplied direct from the 
producer to furnaces, ; 

(4) Carbon losses und tar production.—Excluding the trial at 
55 deg., where the breaking off of a fire-bar during the second 
day caused a slight increase in the carbon lost as coke, it would 
appear that on the average 922 per cent. of the carbon in the 
coal was converted into permanent gas, 6.5 per cent. appeared 
as tar, and the remaining 1.2 per cent. was lost as coke, soot, 
&e. In the series of trials recorded in our previous paper, 
¥2.6 per cent. of the carbon charged into the producer was 
gasified, 6.1 per cent. appeared in the tar, and 1.3 per cent. 
was lost as coke, soot, &c. It would appear, therefore, that the 
employment of a-much shallower bed of incandescent fuel, together 
with lower steam saturation temperatures, in no way affected 
the carbon losses. 

(5) Efficiency ratios.—The ‘efficiency ratios,” based on the net 
calorific values of the coal and cold gas respectively, and includ- 
ing the steam required to work the blower engine, were practi- 
cally the same, namely, about 0.72, in all the four trials. There- 
fore the selection of a steam saturation temperature between 
50 deg. and 60 deg. will depend on other factors than mere thermal 
efficiency. It is also obvious that the saturation temperature 
cannot be advantageously reduced below 50 deg. Cent. 

If no account be taken of the steam required for the blower 
engine, the ratios of the net calorific vaiue of the cold gas to that 
of the dry coal would be about 0.75; whilst if the comparison 
be based on the gross calorific values respectively, the ratios would 
fall between 0.76 and 0.77. As the latter ratios are frequently, 
though erroneously, quoted as ‘“‘efficiency ratios” in state- 
ments of the results of producer trials, it is desirable to draw 
attention to them in case these trials are compared with others. 
None of the above ratios, of course, credit the producer with the 
sensible heat of the hot gas leaving the superheaters. 


Professor Armstrong said :— 

My object is to plead for something more than the mere occa- 
sional control of fuel consumption, whether in ironworks or else- 
where; it is to plead for the introduction of a new attitude 
towards the problems of combustion and of fuel economy—an 
attitude of understanding based upon sympathetic and serious 
contemplation of the phenomena—an attitude of real and deep 
appreciation. 

The extraordinary complexity and wondrous beauty of the 
phenomena of combustion is only beginning to dawn upon us— 
even the problems to be solved are perceived only dimly ; the fire 
sense has yet to be cultivated, in fact. To give an example: Not 
so long ago we thought of carbonic oxide and hydrogen gases and 
of charcoal as just combustible substances. Bring any one of 
them together with oxygen, and make the mixture hot enough, 
it was sure to inflame. A rude shock was given to this pristine 
simplicity of belief when H B. Dixon made the memorable dis- 
covery in 1883 that if the gases were carefully dried, a mixture of 
carbonic oxide and oxygen was uninflammable, the presence of 
moisture being essential to combustion. At the same time, he 
showed that up to a certain point the rate of oxidation was 
dependent on the proportion of moisture present. Similar proof 
was given by Dixon’s pupil, H. Brereton Baker, in 1885, that in 
the case of charcoal, and even of the still more inflammable sub- 
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stances, phosphorus and sulphur, the occurrence of combustion 
was dependent on the presence of moisture. 

In 1902 H. Brereton Baker showed that if proper precautions 
be taken in preparing the gases, a mixture of hydrogen and 
otygen is inetplosive at a red heat, even when liquid water is 
visibly present. Under ordinary conditions, the impurities present 
are sufficient to render the water electrically conducting and to 
determine the occurrence of change. Observations such as these 
have revolutionised our iaoebiiies of the phenomena of com- 
bustion. 

Of late years the study of the combustion of hydrocarbons 
has led to great progress being made in another direction of 
importance. 

The subject is one which has given rise to endless differences of 
opinion in the past. It was long supposed that the hydrogen was 
the more tible constituent ; then came a period during 
which the carbon was regarded as preferentially burnt. Thanks 
to the labours of W. A. Bone and his co-workers, we have now 
gained some insight into such matters. Needless to say, our old 
simplicity of belief has been rudely disturbed. The process is 
in no sense a simple one ; it is clear that the final products, carbon 
dioxide and water, are but the end products of a whole series of 
changes, which separately escape notice owing to the extraordinary 
rapidity with which molecular motion is propagated in gases at 
high temperatures. 

No subject is of greater importance from a practical point of 
view. The effective use of gaseous fuel in the future for the 
purpose of raising steam and in many other ways, especially in 
substitution for our present wasteful system of domestic heating, 
must depend on the advance of knowledge in this field. The 
inefficiency of gas stoves as now supplied does not bear thinking 
of. Ifgas engineers had any understanding of such matters—any 
scientific conscience—and were not merely engaged in producing 
gas for sale, with little reference to quality and the results 
obtained by its use so long as mere statutory obligations are satis- 
fied, they would hesitate before advocating the employment of 
the appliances now foisted upon an unwary public. 

In the case of solid fuel, it is well known that no two coals yield 
quite the same quantity of flame and that mechanical differences 
also play an important part in modifying combustion ; apparently 
it is chiefly because changes take place which involve mechanical 
alterations, not because there is any material loss of calorific 
power, that steam coal loses its value when stored for any con- 
siderable period. The advantage derived from mechanical stoking 
een does not arise merely from its being more economical 

ut also from the fact that combustion takes place in a more 
nearly uniform manner than when coal is introduced at intervals, 
the fiame retaining its character in consequence of the steady 
introduction of bituminous matter from which hydrocarbons are 
distilled off, which burn with a more or less luminous flame. 

To pass from the consideration of methods in use to that of 
methods potentially of far higher efficiency than any of the purely 
thermal processes now at our disposal, we can at present only look 
forward to the direct conversion of the energy latent in fuel into 
electrical energy. To say that this is impossible would be absurd ; 
but it is useless to exaggerate the difficulties. Hydrogen can be 
burnt electrically in the Grove gas battery, but there is no 
economical process of preparing hydrogen. No one has yet suc- 
ceeded in making a satisfactory voltaic battery with carbon ; and 
before coal is burnt electrically it will certainly be necessary to 
make it a conductor of electricity. 

I have drawn attention to the complexity of the issues involved 
in the proper use of fuel in order that it may be clear that, if we 
are to advance and effect the economies which we are morally 
bound to aim at introducing with the least possible delay, a more 
philosophical treatment must be secured for the subject. We 
need both to dispel public ignorance and to excite public interest 
in such matters, This can only be done by the schools. 

The engineer is slowly being led to realise that chemistry is the 
most fund tal of all sci and that unless he has acquired 
some mastery of its principles, he cannot understand the nature 
of the materials he employs nor the changes to which they are 
subject under the conditions of practice. 

But in the works the engineer must remain an engineer ; his 
mental attitude can never be that of the trained chemist—in all 
operations involving the occurrence of chemical changes the 
chemist must be at his side; otherwise the work can only be 








conducted in an empirical and more or less wenemany J manner. 


I believe this to be one of the great lessons to be learnt by English 
manufacturers at the present day. The great success of German 
manufacturers in recent times is far less a consequence of the 
training given in the universities and technical schools than it is 
of the establishment within the works of research laboratories in 
which the problems the industry affords are systematically studied. 
Until the German example is followed, we shall do little to place 
our industries on a scientific basis, as the proper scientific atmo- 
sphere and spirit must be lacking in the works, and the oppor- 
tunities which they afford must necessarily remain unheeded and 
unexploited. 

And if the consumption of fuel in our works is to be the subject 
of scientific control in order that economies may be effected, it will 
be necessary to secure the services of a special class of chemists— 
of men gifted with real chemical feeling qualified to study the 
mpscoene which the consumption of fuel affords. Such men must 

properly paid and in every way rank on an equality with 
members of the engineering staff. They should have enough 
knowledge of engineering to be in full sympathy with their engi- 
neering colleagues, who in turn should be sufficiently versed in 
chemistry to appreciate the chemists’ behests. 

The whole subject is of imperial and urgent importance. It is 
imperative that an organised attack should be made without delay 
on the problems which await solution, as so many are concerned 
in effecting improvements likely to conduce to an economical use 
of fuel. Some one must take the lead and I therefore venture to 
bring this appeal before this Institute as the leading body of fuel 
users in our country. As to means, I would suggest that the 
Government be asked to impose a tax for the purpose, say, of one 
shilling on e ery ton of coal raised and of several shillings on 
every ton exported for foreign use ; this would bring home to our 
a the importance of conserving our irreplaceable stores of 

uel, 


Mr. Axel Sahlin said that before venturing to generalise 
facts relating to gas producers he wished to make a reser- 
vation. There were two factors which greatly influenced 
all gas producer results—coal and labour. There was no 
general statement which could not be disproved by a 
single example, and he therefore replied to such objections 
beforehand by the statement that it took the exception 
to establish the rule. The authors had again corroborated 
the results shown in previous papers of the advantage of a 
low temperature of saturation. The demonstration was 
ample, careful, and logical. Early in the winter of 
1906-7 he had shown Professor Bone a producer plant in 
Germany which ran satisfactorily with a blast tempera- 
ture of 45 deg. Cent. without any difficulty, and without the 
plastic slag closing the interstices between the grate bars 
simply because they had no grate. He noted that the 
authors claimed a gasification per square foot of fire sur- 
face of about 351b. of coal per hour. His firm had by 
experience with more than 1000 producers established that 
the rate of gasification in producers with undisturbed fuel 
bed was from 10]b. to 18lb. per hour per square foot of 
fire surface, the most economical rate being in the neigh- 
bourhood of 12 lb. per hoyr, That figure was independent 





of type of producer, provided the blowing equipment was 
efficient. Several designers had invented gener for 
increasing the rate of gasification, the Taylor producer 
being equipped with a rotating grate, and the Talbot 
with an internal cntinaainadiee roma water cooled 
stirrer, while Von Kerperly had adopted a diamond- 
shaped tuyere bolted to a revolving ashpan with scraper. 
Chavanne had recently constructed an oscillating pro- 
ducer bottom which expanded and contracted alternately, 
being cast with spirally placed ridges and offsets. The 
authors indicated that their means of accelerating the 
work of the producer was by manual labour, the 
producer calling for the services of one foreman 
and four gasmen on day shifts, and one foreman and 
three gasmen on night shifts. They pointed out 
that the men entered thoroughly into the spirit 
of the experiments. Such men were difficult to find, and 
herein, it seemed to him, lay the weak point in the 
attempt to apply to practical use the theoretical results 
obtained. At the same time, it should not be overlooked 
that the authors had to use an existing producer almost 
as they found it. His firm were at the present time 
interested in a method of agitating the fire zone, and 
were carrying out experiments in that direction. It 
might not be too early to state that they had been able 
to increase the rate of gasification to 32 1b. per square 
foot of fire surface, and that with one 8ft. producer they 
had treated in one week of twelve shifts of twelve hours 
120 tons of cold steel billets with a fuel consump- 
tion of 116 lb. per ton of steel, and whilst so doing 
the percentage of carbonic acid averaged about 6. The 
excellent results obtained indicated a later dissociation of 
the CO. in the regenerators, where the gas entered at a 
temperature of 500 deg. or 600 deg. Cent. While it was, 
therefore, a question whether it was necessary to run 
the producer on lowest possible CO. when firing regenera- 
tive furnaces, there could be no question of the great 
advantage of a gas for power purposes such as obtained 
by the authors. Here, probably, was the proper field for 
the producer which the authors hoped to evolve. No doubt 
in the future there would be constructed power stations 
at the pithead of every colliery driven by producer gas 
generated from such low valued fuel as could not be 
profitably transported. The gas thus generated would be 
employed in gas engines and used t> generate electric 
current. 

Mr. P. W. Robson, in a written contribution, said that 
the results achieved by the authors should prove of the 
greatest service to those who were studying gas producer 
problems. The important influence which proper steam 
regulation had upon efficiency had long been understood 
by the leading suction plant designers, and a study of 
public results and trials made at Derby in 1906 made it 
evident that the quality of gas produced by such plants 
and the working efficiency were superior to those obtained 
with other producers when the degree of saturation of the 
air passing to the furnace was controlled on sound 
scientific lines. The authors’ contentions were not, 
therefore, novel, although they had an importance which 
was not generally recognised. A comparison was made 
in the paper between the rated capacity of the producer 
used in the experiments and the actual output duty 
obtained. He suggested that the comparison should be 
between the actual duties which could be obtained in 
both cases, the term “rated capacity” being very vague, 
and certainly wide variations might be expected between 
the rated capacity and that which might be found on the 
occasion of careful experiment. Moreover, the question 
of depth of fuel and Teaoes of steam saturation to give 
the best results in ordinary practice would greatly vary 
according to the character of the fuel and the nature of 
the attendance given to the plant. He would also draw 
attention to the low efficiency of the class of producer 
dealt with in the paper when compared with suction gas 
plants. The best efficiency ratio obtained by the authors 
was 73 per cent., while in suction plants the correspond- 
ing figure would be somewhere near 90 per cent. Bitu- 
minous fuel producers were at the — time compara- 
tively costly and cumbersome appliances. The cleaning 
arrangements added to their cost and complication, and 
it was in the elimination of these complications, by the 
introduction of scientific methods of gasmaking, that 
immediate progress in the future would appear to lie. 
There were other, and perhaps more pressing, directions 
than those dealt with in the paper in which research was 
needed. He did not agree with the author that the 
system in which the air blast is induced by a steam jet 
could not be made efficient, as at the present time steam 
and air injectors were commonly designed on the crudest 
possible lines. Experiments which he had cerried out 
went to show that where the injectors themselves were 
designed on sound hydraulic principles the correct pro- 
portions of steam and air passing to the furnace could be 
maintained without the slightest difficulty. The sim- 
plicity which the injector principle afforded was in many 
installations a vital necessity. 

Mr. Lindsay Forster said that he had been devoting 
attention for some time past to the question of working 
the blast at low temperatures with the same ends in view 
as the authors, but he had been also giving attention to 
the use of steam injectors for furnishing the blast. The 
authors expressed the opinion that there could be no 
question as to the superiority of the positive blower as 
compared with the injector. The positive blower was 
undoutedly necessary when large pressures were required, 
but at the same time there was little doubt that the bad 
reputation of the steam jet was due to the way in which 
it was made and used. He had, however, worked injectors 
for over a year with success, having thermometers to 
indicate the temperatures of saturation. He had not been 
able so far to operate below about 52 deg. Cent., but some 
special injectors were now being put in, and it was ex- 
pected that they would cover all requirements. Provided 
that no great pressure of blast was required, and it was not 
usually necessary for furnace work, he was of opinion that 
the steam jet was almost equal to the blower, if equal 
care was bestowed upon the regulation. For the purposes 





of comparison, a producer was fitted with a Roots ¢ 
blower worked by an electric motor, and while using the 
same fuel, and gasifying at the same rate, a Steam-jet 
blower was substituted. The fuel was a low-grade 
unscreened coal, and contained a quantity of dust. With 
a positive blower, and a blast temperature of 55 dey. Cent, 
the CO, was 6.7, the CO 19.8, the H 14, the CH, 2, the 
percentage of combustibles 35.8, and the figure of merit 
86.4. At 60 deg. Cent. the CO, was 7.8, the CO 1s, H 19) 
CH, 2.1, percentage of combustible 82.2, and the figurg 
of merit 36.4. At 52 deg. Cent. the percentage of 
combustibles was 35.7, and the figure of merit 39.1. Hf, 
could not give results with steam jets exactly coniparable 
with those published by the author, because of the 
inferiority of the fuel used by him as compared to that 
used by them, and because they used a superheated blast, 
He was able, however, to give particulars of runs which 
had been made. With a blast temperature varyino 
between 52 deg. Cent. and 56 deg. Cent. the C0, ‘was 
3.97, CO 25.39, H 14.88, CH, 1.5, and percentage of 
combustible 41.79, with an average figure of merit of 
44.62; at 56 deg. Cent. the percentage of combustible 
was 39.4 and the figure of merit 42.4, and at 53 deg, 
Cent. the combustible rose to 45.9 per cent. As com. 
pared with the authors’ results, the variation in combys. 
tibles was about 5 per cent. The figure of merit was 
obtained by doubling the methane and adding the value to 
the percentage of combustible; it was roughly propor. 
tional to the heating value. He believed that the varia. 
tions were entirely due to slight mishandling and neglect, 
The authors preferred to use raw gas for the basic stee] 
furnace, and he would like to ask whether they had tried 
working the central blown producers using the same fuel, 
a suitable rate of gasification, and the same temperature 
of saturation and blast, and whether they would not have 
been able, when conditions were suitable, to get sub. 
stantially the same gas if they had used them with 
injectors. 

Mr. C. Whitfield said that, speaking from personal 
experience of the gas producer during the trials, he could 
say it had worked well. They could not get the same 
gas from an ordinary producer. The coal consumption 
at the furnaces had been much reduced by the use of 
producers. 

Professor Bone, replying on the discussion, said it was 
true Mr. Sahlin had shown him producers in Germany 
which worked at 45 deg., but they were only gasifyin 
from 10 to 12 cwt. per hour, and were working with cold 
blast. In the trials detailed in the paper they were work- 
ing at double that rate of gasification, and with a blast 
heated to 250 deg. Cent. The question of labour had 
nothing to do with the results attained. With reference 
to Mr. Lindsay Forster’s remarks regarding the relative 
efficiency of the steam jet injector and the positive 
blower, Professor Bone said that positive blowing 
enabled the rate of gasification to be checked whatever 
the demands of the furnaces, and if superheat had to be 
considered—and he was a strong believer in it in asso- 
ciation with the gas producer—then positive blowing was 
almost essential. He did not believe that with the 
central blowing producers such good results could be 
obtained. What they advocated was to keep the steam 
saturation temperature as low as possible consistent with 
the avoidance of clinkering troubles, and to use the 
superheated blast with as high a rate of gasification as 
possible. s 

Mr. Wheeler, in a written contribution which he has 
supplied, states that the hurried nature of the proceed- 
ings, while preventing many from entering into the dis- 
cussion, also rendered it impossible to reply adequately to 
such criticism as did arise. In particular, it is desirable 
that the points raised by Mr. Axel Sahlin should receive 
further attention. This gentleman was apparently of the 
opinion that such results as are recorded in the paper 
were only possible by reason of continuous supervision 
and the employment of men specially skilled. No one 
would be more surprised—and delighted—than the mien 
themselves to hear that they were specially skilled; that 
they were good workmen goes without saying—one does 
not employ bad workmen for any length of time, but— 
and this is the point that appeals most to managers— 
they were not paid at skilled workmen’s rates; nor, had 
they demanded such, would there have been any difticulty 
in finding others as adequately to fill their places. As 
regards continuous supervision, there were many things 
to do in the works other than to attend to the gas plant, 
and, after the method of working had been finally esta- 
blished, ten minutes a day was often the maximum 
attention it could receive. The examination of the daily 
records of certain temperatures and pressures at different 
points on the plant gave a sufficient indication of the 
state of efficiency. The whole matter is, however, 
obviously one of arrangement and routine. Mr. Lindsay 
Forster's remarks regarding the relative efficiency of the 
steam-jet injector and the positive blower raise what is 
really only a side issue, but it may be pointed out that 
with a variable load on the producer—on the plant 
described in the paper the load often changed from 
20 cwt. to 380 ewt. for short periods within the space 
of an hour—the proportions of steam and air in the blast 
can be controlled better when a positive blower is used. 

Professor Armstrong said that sufficient attention had 
not been called to the quality of the gas produced in 
Professor Bone’s experiments. The proportion of carbon 
monoxide was very remarkable. 

Sir Hugh Bell, in proposing a vote of thanks to the 
authors, said that he hoped that Professor Armstrong 
would not go away with the idea that there was only a0 
analyst ne not a chemist at iron and steel works, as his 
paper seemed to indicate. Those who were assisting the 
iron and steel maker belonged rather to the class Pro- 
fessor Armstrong wished to see in our works rather than 
to those he appeared to believe were there. 

Mr. R. V. Wheeler then submitted the paper by 
himself and Mr. Alfred Harrison “On the Chemical 
Control of the Basic Open-hearth Process.” Start- 
ing at the outset with the proposition that the 
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inet -hearth process is essentially a chemical 
ocr pon AB indicate how far the chemist can 
Sais " the process, and detail a scheme for the 
complete following of the reactions taking place. The 
yaper is likely to prove of value to steel works chemists. 
te with a few observations about the position of 


s * 
a. hee in steel works which we select for quotation. 


As far as the authors can see, the chemist in iron and steel works 
is too often regarded as merely an ‘‘ analyser,” and in some cases 
no doubt his qualifications only allow of such regard. It should 
be pointed out, however, that the chemist and the analyser are 
two very different persons ; the latter knows only the methods by 
which he determines the percentage of certain constituents, as 
often as not without knowing the reasons for using those methods. 
Doubtless a thorough knowledge of analytical methods, and the 
ability to direct the work of a busy analytical laboratory, are 
essential qua ifications for a steel works chemist, but they are 
by no means the only or even the most important part of his 
mental equipment. It is his chief function to interpret results ; it 
is he alone who can be trusted with the correct interpretation of 
results and the practical carrying out of his deductions. He 
should therefore valued chiefly in his advisory capacity, and 
should be accorded a position and powers commensurate with the 
importance of his functions. _ Y : i 

Half the value of the chemist’s work is lost if he be not supplied 
with such details and information as will enable him to draw the 
correct conclusions from his results ; he should, therefore, be in a 

ition to command such information, or he should work in 
conjunction with and on an equality with the man in command. 
It is for this reason that the authors deplore the tendency, os 
strikingly apparent in steel works, to look to the chemist for 
results of eudeun only, and to assign him a position in every way 
subordinate to that of the engineer or the ‘‘ practical man.” 

The authors contend that a chemist with some training in the 
principles of engineering is a more valuable man in works than 
is an engineer with a smattering of chemistry. The whole prin- 
ciple of his training has = to make him chary of jumping at 
conclusicrs or forming hasty judgments; his experience has 
taught him the value of careful'y considering the theoretical side 
of a process before attempting to put that process into practice, 
and he can be relied upon not tu start on an operaiion until he is 
assured that every detail has been planned. 

From time to time the sentiment has been expressed at the meet- 
ings of the Iron and Steel Institute that science is all very well in 
its way, but that it is the practical man who is the most valuable ; 
and the statement has been made that frequently, where science has 
failed, the practical man has, by a kind of intuitive genius, shown 
the right way. The majority of instances given in support of such 
statements only go to show, however, that the term “‘ practical 
man” hasa very elastic meaning. To the authors it implies a man 
who, without any theoretical study of his business, has yet got the 
practical details of that business at his fingers’ ends ; but surely 
the soundness of his knowledge must depend solely on where he 
has acquired it, and if any deyarture from the methods he has used 
before Is rendered necessary, he will be in difficulties. 

If the foregoing view of the functions of the chemist be 
admitted, it follows that he should be accorded a position of, in 
every respect, equality with the engineer; he should act as the 
colleague, and not the subordinate of the engineer. The best 
results can only accrue when the two are co-operating together as 
equals, with mutual respect and confidence, for the raising of 
the efficiency of works processes and the development of new 
ideas. Under present conditions, however, there too often exists 
a feeling of antagonism between the two. The engineer resents 
any attempt on the part of the chemist to control in practice, 
even where the control is of some essentially chemical operation ; 
the chemist chafes under a feeling of subordination to a person 
‘whose capacity for understanding the work of the laboratory he 
doubts. ; 


Mr. Adolphe Greiner said that it was of great im- 
portance that the steel maker should know what was 
going on in the bath and that the different phases of the melt 
should be carefully followed. He believed in analyses— 
if analyses could be made quickly—and at Seraing they 
had the means of making analyses accurately, simply, 
and quickly. The determination of carbon took about 
ten minutes, sulphur a little more—perhaps twenty 
minutes—and manganese nine to ten minutes, while by 
a new method they could arrive at the phosphorus in less 
than ten minutes. This was very important in the 
manufacture of steel. Mr. Saniter agreed as to the 
value of the chemist in steel works, but he must learn to 
be a practical man. The authors said that the elimina- 
tion of sulphur could not be relied upon, but he noted 
they were using the Saniter process with fluorspar to 
obtain their results. They credited the Talbot 
process with a desulphurising effect, which was 
not claimed by the inventor. The very low loss of 
manganese was probably due to oxidation, but if 
not due to oxidation it did not correspond with the 
elimination of sulphur shown in the steel. Analytical 
methods had been used in the Middlesbrough district for 
the last ten years, and the methods suggested by the 
authors were not the best which could be employed. He 
certainly objected to burning colour carbons in a gas 
flame with the expectation of getting a good result. The 
phosphorus method was discovered many years ago at the 
Clarence Works. 


Professor Carpenter briefly introduced his paper “ On 
the Freezing Point of Iron,” and the remaining papers, 
those by Professor E. D, Campbell “On the Constitution 
of Carbon Steels,” and by Mr. A. Jouve “On the Influence 
of Silicon on the Physical and Chemical Properties of 
Iron” were also submitted. The following are abstracts 
of these papers :— 


Briefly, Professor Carpenter said :— 

lhe object of this paper is to give (1) a résumé of the present 
condition of pyrometric science in so far as it affects the freezing 
point of iron ; (2) a succinct account of the reliable determination 
of the freezing point ; (3) a summary of the results referred to the 
same temperature scale. It will be found that the agreement 
bstween these results warrants the conclusion that the freezing 
point is now known with considerable accuracy. 


The author summarises his remarks as follows :— 


1. In the present state of pyrometric science the freezing point 
of 5 is best defined either on the thermo-electric or the optical 
scale, 

2 The mean value calculated from several closely agreeing 
determinations made under entirely different experimental con- 
ditions by the thermo-electric method is 1505 deg. Cent. on the 
thermo-electric scale. 

3, This corresponds to 1519 deg. Cent. on the optical scale, 
Which is probably the nearest approximation to the true value at 
present available, 

4. The optical determination of the freezing paint by a surface 
radiation method does' not, in its present condition, yield more 
than an ximate. value, which is slightly lower than that 
obtajned by the thermo-electric method, viz., 1505 deg. Cent, 





5. The freezing point is independent of the atmosphere in 
contact with the iron, whether this be oxygen, nitrogen, air, 
carbon monoxide, carbon dioxide, hydrogen, or mixtures of these. 


In Professor Campbell’s paper there is a general review 
of the principal observations that have been made on the 
constitution of carbon steels in recent years, and the 
deductions that have been drawn and have either been 
accepted or are still hypothetical. Interesting passages 
refer to some quite new investigations, and these we 
reprint. 

Any work, even though incomplete, that will add any facts 
which may assist in the interpretation of the changes which take 
place in the conversion of martensite into pearlite should be of 
interest, and for this reason I submit to the Iron and Steel Insti- 
tute the results of some experiments carried on during the present 
year by my assistant, Mr. W. G. Harvey. These experiments 
consisted in the electrolytic recoyery of carbides from two samples 
of a steel, one sample having been converted into troostite, and 
the other into martensite. The steel employed for the work was 
high-grade tool steel, containing 1.17 per cent. of carbon. The 
steel was ci)’ into pieces 10 mm, thick, 20 mm. wide, and 15 cm. 
long. ‘T'weive such pieces were maintained for thirty minutes in 
an electricaily-heated furnace at a temperature of 900 deg. Cent., 
and were then quenched in ice-water, thus retaining them in the 
form of martensite. Six of the pieces were then placed in a porce- 
lain tube passing through an electrically-heated furnace. The 
porcelain tube was then evacuated, and the temperature was 
gradually raised until the thermocouple used for controlling the 
work showed that the temperature of 350 deg. had been reached. 
This temperature was maintained within less than 10 deg. for 
twenty-four hours, when the furnace was allowed to cool and the 
bars removed. Microscopic examination of these reheated bars 
showed them to be mF sgeege typical troostite. As the extreme 
ease with which carbide in the form of martensite is acted upon 
by even dilute acids was well known, the electrolysis was effected 
in a strictly neutral solution of ferrous sulphate. Two bars, to 
which copper wires were soldered, were used as anodes in each of 
three cells connected in series. The cathodes were pieces of flat 
soft steel, and the current was furnished either by a single storage 
battery, or, when more than one was employed, they were con- 
nected in parallel. During the electrolysis a milliammeter was 
kept in the circuit, and a voltmeter was connected between the 
cathode and anode of one of the cells. The electrolyte was 
covered with a layer of paraffin oil about 1 cm. thick, so that the 
electrolyte remained almost perfectly clear throughout the electro- 
lysis, which lasted from eight to fifteen days. With anodes the 
size of those employed, the electrolysis may be kept up for about 
fifty ampére-hours, before the layer of carbide on the anode is so 
thick that there is danger of its scaling off and falling to the bot- 
tom of the cells. 


After electrolysis for 53.04 ampére-hours, the electrodes 
were withdrawn, and after proper preparation the layer 
of carbide was removed by careful scraping. When the 
carbide had been removed, the anodes were rinsed with 
alcohol, dried, and again weighed to determine the loss 
of weight, which in the present case was 176.5 grammes. 
The carbide was then cleaned to remove all trace of im- 
purity, and was finally dried and weighed. 


The carbide so recovered weighed 16.95 grammes. The average 
of duplicate combustions showed it to contain 12.43 per cent. car- 
bon and 51.94 per cent. iren. 16.95 grammes of carbide with 
12.43 per cent. carbon would contain 2.1068 grammes of carbon, 
which is 1.19 per cent. of the anode loss. Since the original steel 
contained 1.17 per cent. carbon, it will be seen that if sufficient 
care is taken in the work all of the carbon, even in hardened steel, 
may be recovered as carbide residue. The further anal sis of the 
carbide showed that it contained in addition to somewhat more 
than 4 per cent. of silica, manganese, phosphorus, and sulphur, 
about 31 per cent. of loosely combined water. The atomic ratio in 
this carbonaceous residue would give an empirical formula very 
nearly Cy)Fey. 13.90 grammes of carbide was similarly recovered 
from troostitic anodes. 

Analysis of the carbide recovered from troostite gave the follow- 
ing results: carbon, 7.55 per cent.; iron, 72.42 per cent.; silicon, 
0.65 per cent.; manganese, 1.01 per cent.; sulphur, 0.71 per cent. ; 
phosphorus, 0.607 per cent.; sulphate, SO,, 189 percent. Most 
of the remaining 15.16 per cent. is combined water. From this 
analysis the atomic ratio of the carbon to the iron is as 1 to 2.059, 
or very nearly corresponding with an empirical formula CFe,,. 


In the course of his paper Mr. A. Jouve said :— 


The author does not propose to study in the present paper the 
roperties conferred on iron and steel by the presence of silicon. 
‘be influences to which he would direct attention in the* first 

instance are those of the modification of the magnetic properties 
and of the chemical properties of iron in relation to its resistance 
to the action of chemical reagents. 

Variation in magnetic properties.—Silicon is a metalloid which is 
in no way magnetic—that is to say, the field of an electro-magnet 
exerts no influence, and therefore exerts no attraction, on pure 
silicon. On the other hand, iron constitutes the typical magnetic 
metal. It appeared to the author that it would be of interest to 
ascertain if the variation of magnetic attraction was in simple pro- 
portion to the percentages of iron and silicon, or whether there 
were any modifications in the resuitant of this electric pheno- 
menon. 

If iron, alloyed with varying proportions of silicon, is subjected 
to the influence of an electro-magnet excited by a curreut of 
constant intensity, the attractive power of the latter diminishes 
proportionally with the increase in the percentage of silicon in 
the alloy until the ratio of 20 per cent. of silicon, corresponding to 
the composition Fe,Si, is reached, when there is a sudden inflesion 
in the curve. Beyond this point the magnetic susceptibility again 
decreases regularly until FeSi (33.33 per cent. Si) is reached, when 
another break occurs, and subsequently the same thing happens 
at FeSi, (50 per cent. Si) Except at these three points, the 
magnetic susceptibility decreases proportionally to the increase 
of silicon, from 100 for pure iron to 0 for pure silicon. 

For the three compounds Fe.Si, FeSi, and FeSi,, the curve 
undergoes three distinct inflexions, as stated, and it is a re- 
markable thing that it undergoes no, other modifications than 
these. It would therefore appear established beyond doubt that 
no other definite compounds of silicon and of iron exist other than 
Fe.Si, FeSi, and FeSi,.. The results obtained were plotted on a 
curve, which we do not reproduce. 

Variation in chemical properties.—Silicon confers on iron peculiar 
properties which characterise it alone. The most characteristic 
property is the resistance of the iron to acids. The author has 
proved for some time past, and all analytical chemists who have to 
carry out analyses of alloys of iron and silicon have similarly 
established the fact, that these alloys do not dissolve in acids, 
except in hydrofluoric acid, even under special conditions, as in 
the Carius method, which consists of treating them, under pres- 
sure, in nitric acid. ‘Tbe author has often been impressed with 
the interest which would attach to these observations if this 
property could be utilised in the construction of vessels for use 
with acids, The rcsearches detailed below are the result of six 
years’ investigation of the subject. 

Sulphuric acid.—The alteration in the susceptibility of the metal 
to attack by a acid is such that, under proper conditions, 

i 


it is possible directly to concentrate dilute sulphuric acid at 
20 deg. to 25 deg. Baumé to 66 deg. Baumé without changing the 
apparatus, and also without introducing any iron into the acid. 





ven in works where the contact method is employed, and where 
vessels of ordinary cast iron are but little corroded, there is an 


advantage in employing alloys of iron and silicon, owing to the 
great resistance of such alloys, as the life of the apparatus is very 
much lengthened. The tests have been carried out on basins, 
tubes, pipes, tubs, and vats ; some of the results are as follows :— 
First sample: silicon alloy (métillure), hot sulphuric acid (22 deg. 
Baumé) ; loss after two months = 0.06 per cent. Second sample: 
cast iron containing 3 per cent. of silicon ; loss in two hours = 
44.6 per cent. Third sample: ordinary cast iron; loss in two 
hours = 46 per cent. The difference in these results is very 
marked, and it must be added that the alloy employed contained 
only 20.6 per cent. of silicon, while the cast iron contained 3.3 per 
cent, 

Details were also given of some results obtained with nitric, 
hydrochloric and acetic acids. 

_ Various applications.—The alteration in the nature of the metal 
is suca that in, for example, the drainage water from pyritic mines 
and in the bilge of ships, in dealing with which wrought or cast 
iron pipes are rapidly attacked, it has been possible to replace 
them successfully by silicon alloys in the construction of drainage 

um 

4 A series of tables is given showing the results which have been 
derived from tests made from the actual commercial point of view, 
and the conclusion arrived at is that in cases where the silicon 
added to the iron attains a sufficiently high percentage, (1) the 
magnetic properties diminish, and (2) the resistance to the action 
of acids increases with the proportion of silicon. In the first 
instance they become nil, and in the second it becomes almost 
negligible. 

There was no discussion on any of them. 

Mr. A. Lamberton moved, and Mr. J. M. Gledhill 
seconded, a vote of thanks to the Reception Committee 
and to those public bodies which had taken part in the 
reception and entertainment of the Institute. 

The resolution was carried by acclamation. 

The members were entertained to luncheon at the 
Town Hall by invitation of the Cleveland Institution of 
Engineers. 

The Chairman of that Institution, Mr. C. H. Ridsdale, pro- 
posed the toast of the “ Iron and Steel Institute,” and in re- 
sponse Sir Hugh Bell said he had had occasion to look for- 
ward to periods of varying prosperity in the iron and steel 
trades, and he believed that a far greater development stood . 
in front of them than any that had gone before. Iron was 
going more and more to enter into the texture of modern 
life. He had seen the great Cleveland district reach its pre- 
sent remarkable position, and some might believe that the 
development of Cleveland had attained a maximum. 
That was far from being his belief. The one mistake 
they had often made was not to place that confidence in 
the district which they ought. He hoped-they would not 
make that mistake again. 

In the afternoon there was a visit to the works of Sir 
B. Samuelson and Company, Limited, where in connection 
with the blastfurnace is the generating plant of the Cleve- 
landand Durham Electric Power Company, exhaust steam 
being utilised in low-pressure turbines, and surplus high- 
pressure steam in a high-pressure turbine. There were 
also visits to the works of William Whitwell and Co., 
Limited, Richardsons, Westgarth and Co., Limited, where 
some large plants for Barrow and Coltness are going 
through the shops, and the Darlington Forge Company, 
Limited, the latter visit being largely attended. 

At the conclusion of these visits a large number of 
members, on the invitation of the President and Lady 
Bell, attended a garden party at Rounton Grange, the 
guests being conveyed from Trenholme Bar Station 
to Rounton by a specially organised service of motor 
char-d-bancs. Beautifully fine weather favoured the 
party, which was much enjoyed. 

On Friday Oct. 2nd, the concluding day of the meeting, a 
large party, which included Sir Hugh Bell, Sir William 
White, and Sir Robert Ropner, paid a visit of inspection 
to the river Tees, being entertained at luncheon at the 
Fifth Bury Lighthouse by the Tees Conservancy Com- 
missioners. The visit afforded an admirable opportunity 
of noting the great strides made in improving the naviga- 
tion of the Tees during recent years and the work in 
connection with land reclamation. 

Another party made a visit to the North-East Coast 
electric power stations, members being entertained at 
luncheon at Newcastle by the Reception Committee. 
Visits were also arranged to the shipyards of Messrs. R. 
Craggs and Sons, where several ships on the Isherwood 
system have been laid down; Sir Raylton Dixon and Co., 
Limited, and the marine engineering works of Blair and 
Co., Limited. 





Mr. Tom Westgarth has supplied the following adden- 
dum to the discussion on Mr. Merz’s paper as to the 
relative cost of a central power station using waste gases 
with boilers and steam turbines and with gas engines :— 
Assuming the waste gases from patent coke ovens used 
under water-tube boilers in conjunction with high-class 
steam turbines, as at the Weardale Station of the Cleve- 
land and South Durham Power Company, and presuming 
that the cost of the gas is 1d. per 1000 cubic feet, the 
cost per Board of Trade unit of current, after making 
due allowance for interest on capital, depreciation, repairs, 
wages, stores, &c., would be .2d. With the above given 
price of gas, if the power be developed by gas engines, 
the cost would be the same, namely, .2d. per kilowatt- 
hour, but the output from a given quantity of gas would 
be double. If the cost of the gas was increased beyond 
1d. per 1000 cubic feet, the comparison would be sitill 
more in favour of the gas engines, as, for example, if the 
price of gas is 2d. per 1000 cubic feet the cost of current 
would be :—With boilers and steam turbines, .28d. per 
B.T.U., and with gas engines .24d., and still the output 
would be double from the gas engines, as they only use 
half the quantity of gas per Board of Trade unit. 





From the returns compiled by Lloyd’s Register of 
Shipping it appears that, excluding warships, there were 319 
vessels of 733,378 tons gross under construction in the United 
Kingdom at the close of the quarter ended 30th September, 1908. 
The tonnage now under construction is nearly 66,0v0 tons less 
than that which was in hand at the end of last quarter, and about 
347,000 tons less than that building twelve months ago, and is the 





lowest total reeorded in the society’s returns since 1896, 
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MANCHESTER ELECTRICAL EXHIBITION. 
No, IV.* 

We have already referred to the fact that a sub-station 
has been erected in the Exhibition for supplying light 
and power, and we have described the general character 
of this notable exhibit. In our Supplement we now give 


| these machines have a tendency to hunt, spark, and 

occasionally flash over at the brushes. We have watched 

with interest the behaviour of the 50-cycle rotary con- 
| verter, which is in operation at the Exhibition, and we 
| have not as yet been able to detect any of these defects, 
| although we have not had an opportunity of seeing how 
| it behaves on a short circuit. We are, moreover, told that 


compensates for the lagging currents due to other 
apparatus in the circuit, and the power factor of the 
system is thus raised. Rotary converters, as a rule, do 
not run for long underloaded, and it is therefore seldom 
that such machines have the effect of lowering the power 
| factor. They can, in fact, be made to work at unity power 
| factor at any given load. It is evident, however, that in 


an illustration of the sub-station, and in view of the | the defects just referred to are not to be found in any of | cases where a very wide voltage variation is required this 
interesting machines it contains we propose to add some- | the 50-cycle rotary converters working in other places. | system of varying the field strength becomes impracticable, 











Fig. 22—700 KILOWATT ROTARY CONVERTER 


Several means have been devised for obtaining a wide 
voltage variation with a rotary converter, and among thege 
the system of providing an alternating-current series 
booster has been adopted. The machine at the Exhibj. 
tion, Fig. 22, is provided with one of these boosters, and con. 
sidering that it is of only recent years that the booster 
system has been adopted, the exhibit is one of great 
interest. The booster is really a little polyphase alter. 
uator, having the same number of poles as the rotary, 
It is mounted on the shaft of the main machine, and 
the alternating current windings of the booster are in 
series with the transformers and the rotary element of 
| the converter. Thus by strengthening the field of the 
booster, the direct current voltage can be varied over a 
range which would not be practicable by altering the tield 
strength of the rotary. By reversing the direction of the 
field of this booster its alternating current volts can be 
made to oppose those due to the transformers, and in 
this way the direct current volts can be lowered without 
weakening the field of the rotary converter, and so 
causing it todraw alagging current. Thus it will be seen 
by this method of regulation a considerable voltage 
variation can be obtained without lowering the power 
factor, for this can be adjusted by means of the 
converter field. An illustration of the rotary show. 
ing the alternating current booster, is given in I'ig. 22 
[he efficiencies of this machine at various loads 
were given in our previous article on the sub-station. 
For starting the machine a small induction motor is 
provided on one end of the shaft, the induction motor 
having a slightly less number of poles than the converter 
itself,so that when it is switched in the machine is brought 
up to a speed a little above synchronous speed, and the slip 
of the induction motor is then increased by the direct cur. 
rent field of the converter, and when synchronous speed is 
attained the machine is put into parallel on the alter- 
nating current side. The rotary has ten poles, and since 
it works on a 50-cycle circuit it runs at a speed of 600 
revolutions per minute. It is capable of developing 700 
kilowatts, and at the Exhibition is running at a pressure 
| of 420 volts on the direct-current side, which is the 


what to our previous description. The sub-station is of | It is true that some of the early machines were not so | pressure across the outer bus bars of the three-wire 


particular interest because it contains three distinct types 
of converting machinery, viz., a rotary converter, an 
induction motor generator, and a motor converter, which 
latter, as is well known, is the most modern form of 
machine of the three. The rotary converter, which is a 
six-phase machine, was built by the Westinghouse 
Company, the induction motor generator by the General 
Electric Company, and the motor converter by Bruce, 
Peebles and Co. Much discussion has taken place from 
time to time with reference to the relative merits of 








satisfactory, but electrical designers, like other sections | 
of the engineering community, have not failed to make | 


good use of the knowledge gained by early experiences. 
It is a well known fact that no form of converting 
machine has yet been invented to give a higher efticiency 
than the rotary converter, and this is a fact that no 
builder of other types of machines has ever attempted to 
dispute. Various means have been devised to regulate 
the voltage of rotary converters, and the most common of 
these is to provide a compound winding, and so to vary 


To avoid hunting the machine is fitted with 
heavy amortisseurs. Westinghouse oil-cooled trans- 
formers are used with this machine. The primaries are 
supplied with current at a pressure of 6500 volts, and the 
secondaries are double star connected. The neutral point 
is tapped for balancing on the three-wire system on the 
direct current side. 

The General Electric Company's induction motor 
generator is also an interesting machine, and although 
such machines have been in existence for a considerable 


system. 











ce ee 











Fig. 23—HIGH-TENSION SWITCHBOA 


these three types of machines, and the fact of examples 


RD Fig. 


the field strength. At light loads the machine draws a | 


24—LOW-TENSION SWITCHBOARD 


period the one exhibited has several noteworthy features. 


of all three being exhibited together and in operation | lagging current, and at times of heavy loads the current | It is capable of developing 500 kilowatts, and it runs at 


gives an opportunity for observing the behaviour of each 
particular class of machine. 
rotary converters are unsuitable for operation on 50-cycle 


circuits, and in spite of the fact that machines of this | heavy loads, and the direct-current voltage can be made | sembles the latest type of motor converter. 


class have been running on 50-cycle circuits in various 
parts of this country and in America for some consider- | 
able time, one often has the idea thrust upon him that 


* No. IIL. appeared October 9th 





leads with respect tothe impressed E.M.F. Thus, if there | 


circuit, the pressure is raised at the slip rings at times of | 


to remain steady, or it can even be increased to com- 

nsate for the drop in the mains. The leading current 
which the rotary converter draws at times of heavy loads 
is generally more beneficial than otherwise, because it | 


a speed of 490 revolutions per minute. There is no 


It has been argued that is sufficient reactance in the transformer and rotary | centre bearing between the alternating current rotor and 


the direct current armature, and in this respect it re- 
It is a three- 
phase machine, and the full pressure, viz., 6500 volts, is 
applied direct to the stator windings, It has a wound 
rotor, and is run up on the alternating current side in the 
usual manner. The balancing on the direct current side 
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arried out by means of choking coils below the floor 
level, which are connected to four slip rings on the shaft. 
These in turn are connected to points on the armature, 
as is now very commonly done. Another particularly 
interest feature about the machine is that it is fitted 
with Hoffmann ball bearings. The use of ball bearings 
for this class of work has recently received considerable 
attention, and it is interesting to find an example of their 
use in this capacity. The machine on the stand runs 
remarkably well in every respect. 

Lastly, we come to the Peebles-La Cour motor 
converter. This type of machine, as is well known, is the 
latest development in electrical converting machinery, 
and of recent years it has gained considerable promi- 
nence. The motor converter, as those who are familiar 
with it know, in so far as its mechanical construction is 
concerned, resembles a motor generator ; for it consists of 
an alternating and continuous-current machine rigidly 
coupled and arranged with two or three bearings, 
according to individual circumstances. The machine at 
the Exhibition has only two bearings, and the direct- 
current field frame is provided with commutating poles. 
The rotor windings of the induction motor, and the 
armature winding of the rotary, are connected in parallel. 
In many instances the induction motor and rotary 
converter have the same number of poles, although 
this is not absolutely necessary. Assuming the two 
machines to have the same number of poles, and that 
the rotor and armature are running at a speed 
corresponding to half the primary frequency, or with 
50 per cent. slip, the action can easily be understood. 

Under these conditions the revolving field induced in 
the rotor, by the primary element rotates, relatively to the 
rotor at a speed corresponding to half the frequency of 
the supply circuit, and it thus induces in the rotor winding 
a series of E.M.F.’s which have also half the frequency 
of the supply circuit. Now, the number of poles of the 
zontinuous-current machine is so arranged that the fre- 
quency of the currents induced in the armature windings 
at the given speed is the same as the frequency of the 
rotor currents. Thus it is possible to connect the rotor 
and armature windings together when their E.M.F.’s are 
equal and in phase, and when this is done the speed 
remains constant and the two machines connected in 
tandem behave as a single synchronous machine. By 
this arrangement the power is transmitted through the 
induction motor element of the machine partly mechani- 
cally and partly electrically to the converter element. 
As the motor and converter are connected in concatena- 
tion, the synchronous speed is divided, so to speak, 
between these two elements in the ratio of the number 
of poles of the converter element to the total number of 
poles of both alternating and continuous-current elements. 
It follows, therefore, that the actual shaft speed must be 
that corresponding to thesynchronous speed of the sum 
of the number of poles on both machines, and is, 
therefore, much lower than the speed of an ordinary 
rotary converter designed for the same periodicity. This 
fact is very noticeable at the Exhibition. By reason 
of the continuous-current armature of the motor con- 
verter operating partly as a rotary converter armature and 
partly as the armature of a continuous-current gene- 
rator, the C?R loss in the armature and the field loss due 
to armature reaction have values lying between the corre- 
sponding losses in a rotary converter and ina continuous- 
current generator. In consequence of this the efficiencies 
are somewhat higher than that for the generator of the 
same capacity in a motor generator set, and lower than 
for a rotary converter. As in the case of the motor 
generator, the high pressure is applied direct to the 
stator windings, and unless the alternating voltage is 
abnormally high this is the usual practice, and trans- 
formers are thus dispensed with. The starting and 
running up of the motor and converter from the high- 
tension side is a very simple matter. 

At starting the alternating current at supply voltage is 
connected direct to the alternating current stator, and 
induces currents in the phase windings of the rotor. 
The rotor is provided with a twelve-phase winding, but 
at first only three of the twelve phases are utilised, and 
these three windings are connected through slip rings and 
an external resistance to a neutral point. The external 
resistance is non-inductive, and is gradually cut out as 
the speed of the machine increases. The other ends of 
these three-phase windings, like those of all the other 
windings, are permanently connected through the shaft to 
points on the converter-armature winding. Itis, of course, 
understood that the converter is on open. circuit at the time 
of starting, and that the machine starts up as an ordi- 
nary polyphase induction motor. Meantime the con- 
tinuous-current end is building up its field. The regulating 
handle of the resistance in the rotor-circuit is then 
adjusted, and at the instant when a voltmeter connected 
across this resistance is at or very near the zero position all 
the starting ends of the twelve phases on the rotor are joined 
together by moving a handle near the slip rings, when the 
machine is ready for taking up load on the direct-current 
side. The machine at the Exhibition is capable of develop- 
ing 600 kilowatts, and it runs at a speed of 375 revolutions 
per minute. For balancing purposes on the direct-current 
side, a connection is taken from the star point of the 
rotor windings. 

There is only one thing to be regretted about the sub- 
station, and that is, it is a pity that all the machines could 
not have been pees. for the same speeds, for then 
visitors would have had a better opportunity of judging 
the relative amount of space required for each set. 

_ The switchboards which have been erected for use 
in connection with the sub-station are worthy of descrip- 
tion. The high-tension switchboard is shown in Fig. 23 
and the low-tension board in Fig. 24. Both boards were 
constructed by Ferranti, Limited. They are fypical 
examples of the latest design of switch gear for controlling 
converting machinery taking a three-phase supply at 
6500 volts and delivering direct current at 400 to 500 volts. 
The extra high-tension switch gear is of the compart- 
mental design, consisting as it does of vertical columns of 


Ocr. 16, 1908 


is € 








reinforced concrete cubicles, in which the details of 
the high-tension gear are situated and isolated from 
each other. The compartments are closed in front 
by jin. planished steel sheets, and at the back by 
iron doors. The switches are operated by handles ; 
thus the whole arrangement is eminently safe’ against 
accidents of all kinds. This switchboard consists 
of two feeder panels, one motor converter panel, 
one rotary converter panel, one motor generator panel, 
and a transformer panel. All the switches are of the 
automatic oil break type, those on the feeder panel being 
fitted with no voltage release attachments, while the con- 
verter and transformer switches operate in conjunction 
with time limit relays. The latter switches are also pro- 
vided with additional contacts, so that the high-tension 
circuit of the converter is initially closed through a water 
resistance for the purpose of preventing sudden high 
potential strains upon the windings of the machinery at 
the instant of closing the circuit. Provision is made for 


) entirely cutting off any panel from the bus bars. 


The low-tension board—as will be seen from the 
illustration—is of the flat-back panel type, and on it are 
mounted some fine examples of circuit breakers, switches, 
fuses, &c , all of which are of Ferranti’s manufacture. 

Next to the sub-stations the firm of Ferranti Limited 
has a stand on which are to be found many of its manu- 
factures. The various classes of meters manufactured 
by the firm are shown, including house service meters for 
alternating and direct-current switchboard meters, two- 
rate meters, three-phase meters, prepayment meters, kc. 
Among other instruments shown on the stand there are 
power factor indicators, indicating wattmeters, frequency 
indicators, relays, and leakage indicators. Various 
sizes and types of starters for direct-current motors 
are on view. Component details of these starters are 
displayed, illustrating the fundamental principles involved. 
These starters are claimed to be practically indestruct- 
ible, having no wire coils or spirals to short-circuit and 
burn out. Electrically. and mechanically - operated 
switches may be seen in operation on this stand. 
Another exhibit is a low-tension power switchboard which 
the firm has built for its own power station at the works 
at Hollinwood. 

The Electric and Ordnance Accessories Company, 
Limited, is showing many of its specialities, and among 
these we have the “ Ordnance” fan. The special feature 
of this fan is the peculiar scoop-shaped blades, as shown 
in Fig. 25. This design is claimed to be capable of giving 
a higher efficiency than the blades of other centrifugal 
fans when discharging air under pressures of from lin. to 
4in. water gauge. The reason for this superiority, the 
makers state, is that the corrugations or scoops of the 
blades prevent the back slip of the air between the 
blades when working against pressure. Several other 
important advantages are also claimed for this type of 
fan. Another exhibit under the heading of fans to be 
found on this stand is the propeller fan, which has been 
designed for removing impure air, smoke, steam, or acid 
fumes from workshops, kc. The blades of these fans 
are made of mild steel,and have been shaped with the 
view of giving the maximum propulsion with a minimum 
of “slip,” and they are mounted on a hub of very small 
diameter. This fan is shown in Fig. 26. A number of 





Fig. 25—THE ‘‘ORDNANCE” FAN 


direct-current motors specially designed for working 
under severe conditions is also shown. They are built in 
accordance with up-to-date practice in every respect. In all 
the machines, we are told, it has been a prominent object 
to reduce heating. A large range of controllers for shunt, 
series, and compound wound motors is shown, and those 
designed for tramway work and crane work are particu- 
larly noteworthy exhibits. For use in mines and other 
places where dampness and a gaseous atmosphere are 
present a special oil-immersed controller is shown by the 
company. The whole of the current-carrying parts of 
this controller are immersed in a non-conducting and 
spark-preventing oil. In addition to the exhibits referred 
to, there is a good display of the company’s motor 
starters and enclosed switches. The usual types of starter 
are shown, and these are manufactured for pressures up 
to 600 volts. They are fitted with no-voltage release 
bobbins, or with no voltages and overload release gear, 
and they are supplied either open, semi-enclosed, or 
totally enclosed. Starters are also exhibited by the com- 
pany for use in dangerous places, such as in gaseous 
mines, these starters being entirely water-tight, gas-tight, 
and fire-proof. Besides the ordinary standard type of 
motor starters, a special fool-proof type is exhibited, 
known as the “Autograd” starter. It is specially 
designed for use in places where those skilled in 
starting of electric motors are not always present. 
This starter is fitted with a self - accelerating 
gear, by means of which the motor can only be 
started in the proper manner even when unskilled 
men perform the operation. The operator simply makes 
one simple movement and the starter does the rest. 
Useful iron-clad combined quick-break lever switches and 


fuses, enclosed in water-tight and fireproof cast iron cases, 
suitable for circuits up to 500 ‘oh, constitute other 
exhibits. All is contained under one cover, thus effecting 
a gain both in space and cost of cable. Combinations 
consisting of one of the starters above referred to and 
iron-clad switches mounted on two iron straps, drilled for 
fastening to the wall or other support, are on view. The 
company’s alternating and direcé-current “Cee Bee” 
circuit breakers are also notable exhibits, and the same 
may be said of the “ Victor” enclosed and flame arc 
lamps. An exhibit on the stand which is of particular 





Fig. 26—-IMPURE AIR PROPELLER FAN 
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interest to motorists is the “ Warner” autometer, which 
is a combined speed indicator and distance recorder for 
use on motor cars, trains, and tramcars. The instrument 
is illustrated in Fig. 27. Its action is dependent upon a 
revolving circular magnet. The tendency of the magnet 
when revolving is to rotate the dial. This rotation of the 
dial is in proportion to the speed of the magnet. A hair 
spring acts as a drag on the dial, and always has a 
tendency to bring it back tothe zero point. The strength 





Fig. 27—THE ‘‘ WARNER” AUTOMETER 


of this hair spring increases directly in proportion to the 
angle of displacement or turning of the dial, with the 
result that the indicating dial is divided into equal divisions. 
A section of the instrument is shown in Fig. 28. C is 
the magnet, D the field ring, F a steel pivot, G an alu- 
minium dial, J a sapphire hole jewel, and K a sapphire 
cup jewel. The firm guarantees that the magnet will not 
lose one-half of 1 per cent. of its magnetism within a 
period of ten years. 











Fig. 28—THE ‘‘WARNER"” AUTOMETER 


A fine collection of motors is shown on the stand of 
J. P. Hall and Co., Limited. There is a continuous cur- 
rent motor on view capable of developing 150 horse-power. 
It is designed for a 220-volt circuit, and to run at a speed 
of 400 revolutions per minute. The case is split in the 
centre so that the top half may be lifted. It is fitted 
with the firm’s special type of parallel brush holder, and 
the machine represents thoroughly up-to-date practice in 





every respect. Near to this motor there is an armature 
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for a 300-kilowatt continuous currentdynamo. The com- 
mutator of this armature has a substantial appearance, 
and the general design throughout gives one the impres- 
sion that it has been constructed on sound engineering 
lines. There is also a 50 horse-power continuous current 
crane motor, and a 20 horse-power motor fitted with a 
new magnetic brake. These brakesare specially designed 
for use with the hoisting motors of electric cranes and 
hoists, and they are also used on shipyard bending rolls, 
and for similar purposes where sudden stopping or revers- 
ing the direction of rotation is necessary. The brake 
will be understood by reference to the sectional drawing 
—Fig.29. It is of the electro-magnetic type. The magnet 
coil is contained in a circular cast iron box fitted to the 
back end plate of the motor. Several metal discs 
are mounted on a sleeve keyed to the motor shaft; the 
discs being secured to the sleeve by feather keys, so that 
they are free to move laterally. Between each pair of these 
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Fig. 29-20 H.P. MOTOR 


revolving dises there is a stationary cast iron plate loosely | 


carried on four studs projecting from the motor end plates. 
The revolving and stationary dises are separated by 
fibre friction plates. The magnet coil is connected in 
series with the motor armature circuit, and when the 
current is cut off the discs are pressed together by means 
of four spiral springs, so that the armature is made to 
revolve. When the current is passing the brake magnet 
is excited, and attracts one of the stationary discs, and in 
so doing removes the pressure of the spring from the 
others, so that the discs keyed to the armature shaft are 
free to revolve. On the same stand there are two ring- 
spinning frames, which are driven by one of the firm’s 
squirrel cage induction motors. The motor, which is 
capable of developing 15 horse-power, is placed between 
the two frames, and it is coupled to them through the 








Fig. 30—CONTACT PLUG FOR LABORATORIES 


medium of two Hele-Shaw clutches. The motor is first 
started up separately, so that no great starting torque is 
demanded, and the frames are then gradually brought up 
to speed by means of a special form of gear, which 
actuates the clutches. In addition the firm is showing a 
number of photographs of motors, dynamos, &c., which 
have been manufactured by them and supplied to various 
places throughout the world. 

Among the exhibits on the stand of G. A. Steinthal and 
Boydell, Limited, there is a new contact plug which is 
superior in many respects to the forms of contact plugs 
which have hitherto been employed for making contact 
between two metal contacts. In continuous-current 
central stations, for example, where plug switchboards 
are in use, it has been customary to use screwed or tight- 
fitting cone plugs. The new plug shown on the stand 
of Steinthal and Boydell has been designed to over- 
come the troubles which are sometimes experienced with 
these plugs, such as the trouble which may arise from 
wear, and in the case of the screwed plug the unpleasant 
occurrence which has sometimes been experienced with 
the threads stripping. Fig. 30 shows one type of plug as 
used in laboratories and test rooms, &c., where rapid 
connections frequently have to be made. This plug is 
intended for making contact with bars mounted 


| vessel. 
| illustrated in Fig. 82. 


on the front of a slate panel, the current being carried 
away by means of a flexible lead attached to the 
end of the handle nearest to this bar. The special 
feature about the plug is that the metal part which 
fits into the hole in the bar is composed of a split 
tube, which, when inserted into the hole in the bus 
bar, is expanded by means of a screw and two small 
cones fitting inside the plug. All that is necessary for 
tightening when the plug has been inserted into the bar 
is to turn the handle two or three times when the metal 
part of the plug is expanded, and efficient contact is so 
made. Fig. 31 shows the plug as used in a central station 
switchboard ; for example, where there are horizontal bus 
bars at the back of the switchboard, and vertical bars on 
the front. The principle of each type of plug shown is 
the same. Itis claimed that these plugs cannot work 
loose, and that grinding the plugs into the holes is 
unnecessary. 
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WITH MAGNETIC BRAKE 


Possibly no Electrical Exhibition has ever existed 
where a better show of switch gear was to be found than 
the display which is now to be seen at Manchester. The 
quantity of switch gear exhibited is enormous, and 
practically all the leading firms making a speciality of 
this class of werk are represented. The exhibits of this 
kind, moreover, represent thoroughly up-to-date practice, 
and the designs in many instances are decidedly 
ingenious, and they are worthy of much praise. 

On the long list of firms exhibiting switch gear, we 
have the Adams Manufacturing Company. This firm is 
showing controllers for textile machinery, wood-working 
machinery, machine tools, cranes, capstans, hoists, lifts, 
pumps, printing presses, haulage gears, winches, air com- 
pressors, hydraulic accumulators, rolling mills, and other 
steel machinery, organ blowers, and, in fact, almost every 
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Fig. 3I—-CONTACT PLUG FOR CENTRAL STATIONS 


conceivabie duty that can be electrically performed. 
Space forbids us dealing with all of this company’s exhibits 
here, and we must therefore confine our remarks to 
those which appeal to us as being of particular interest. 
There is a model hydraulic accumulator which is 
electrically driven and automatically controlled by the 
accumulator itself turning a tappet switch at the top and 
the bottom of its stroke, sothat the motor stops when 
the container is full, and starts again when it has fallen 
to the lowest position, the services of an attendant being 
thus entirely dispensed with. The controlling apparatus 
is remarkably simple, comprising only a tappet or float 
switch, a self-acting motor starter, and a magnetically 
operated switch. A similar apparatus is also exhibited 
for controlling a “Gwynne” motor driven pump, which 
is shown delivering water into an elevated tank, from 
which—when the tank is full—it flows back into a lower 
The arrangement of the parts is diagrammatically 
This shows how country houses, 
&¢., may be provided with water. Another exhibit worthy 
of mention is a controller for large rotary printing presses 
as used in newspaper establishments. This controller is 
shown in Fig. 83. The controller is claimed to be 
capable of doing everything that is necessary in 
the working of these machines, the speeds which it 


‘is capable of giving ranging from maximum speeds 


down to about 5 per cent. of the maximum, and for all 
these speeds only one handle has to be operated. 

The rapidity with which new regulations are complied 

| with is shown by the exhibition of alternating current 
motor, rotor starters with automatic no-volt and overload 

|release. One type exhibited on the stand is shown in 
Fig. 34. That the automatic control of electric motors is 

not confined to direct-current machines is evident from 
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Fig. 32—-PUMP MOTOR REGULATOR 








the illustration shown in Fig. 35, which shows another 
interesting exhibit on the stand. With this an oil 
immersed solenoid-operated double-pole main switch is 
provided for the stator circuit, and electrically interlocked 
with this is a commutator switch for regulating the 
resistance in the rotor circuit. To move this switch over 


Fig. 33—CONTROLLER FOR ROTARY PRESS 


its steps an air or hydraulic cylinder is employed, the 
valves of which are automatically controlled by a solenoid. 
The interlock prevents the stator switch being closed 
without the starting resistance being in the rotor circuit. 
For alternating current motors that can be started by 
connecting them directly to the supply without the use of 


Fig. 34—NO-VOLT AND OVERLOAD RELEASE 


a starting resistance, a solenoid-controlled oil immersed 
main switch as shown in Fig. 86 is exhibited. 

To meet the requirements of variable speed motors, the 
firm is exhibiting combined starting and field regulating 
switches. In these there are not only the usual number 
of armature starting contacts, but also a large number 





of field regulating steps, while a mechanical interlock pre- 
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possibility of any regulating resistance being 
j circuit during the period of starting. These 
‘ombined starters and regulators are shown with the 
= 1a] automatic releases, aud for cases where it is neces- 
— types are exhibited in which speed regulation is 
effected bv resistance in series with the armature, either 
vith or without the accompaniment of field regulation. 
In all these types the whole range of regulation is secured 
by the use of only one handle: For reversing variable speed 
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Fig. 35-ALTERNATING CURRENT MOTOR CONTROLLER 


motors such as are often directly connected to machine 
tools, and other reversible machines requiring great speed 
variation, a reversible combined starting and speed 
regulating switch is shown. This type of switch is illus- 
trated in Fig. 37. It can be attached to a splined shaft, 
and thus operated by a handle which may be moved to 
any position. For use in factories where electrical hands 
are not employed a fool-proof and practically indestructible 
starting switch is shown, which is entirely iron-clad. Fan 








Fig. 36 SOLENOID-CONTROLLED MAIN SWITCH 


controllers are exhibited which are very compact and 
neat. In addition field regulators are on view having 
many contacts, which are said to combine cool 
running with durability. We also have examples of push- 
button control for all kinds of machines, from printing 
presses to passenger lifts, a very heavy current mag- 
netically operated contactor switch, master controllers 
for machines absorbing large amounts of power, and not 
least interesting is the automatic starting switch, patented 
by Mr. Frank Broadbent. Lastly, there is a good display 





Fig. 37-COMBINED STARTING AND REGULATING SWITCH 


of the ordinary manually-operated switches, with all kinds 
of safety features, including iron covers to prevent damage 
from shock and water, explosion, and so forth. During 
the last few days an ingenious sign controller - has 
appeared on the stand, for automatically lighting lamps 
of different colours for advertising signs. No motor is 
used in connection with this controller, and it is remata- 
ably simple in every respect. 


special magnetic blow-out contact. 














Fig. 38—WALL SWITCH 


this way it is claimed a very intense field is created at 
the moment of breaking. These switches are compact, 
and they are particularly suitable for use in places 
where it is essential that there should be only a small 
projection from the wall, as will readily be seen from the 
illustration Fig. 38, which shows a switch of this type. 
The firm’s ratchet type of motor starters are also on 
view, and a specimen of one of these switches is shown 
in Fig. 39. These starting switches are made in sizes 
ranging from 5 to 150 horse-power. A noteworthy feature 


Messrs. Bray, Markham and Reiss, Limited. The chief | One form consists of a high resistance non-corrodible 
points of interest about the double-pole switches made by | wire wound on an enamelled steel tube. 
this firm are the balanced toggle mechanism and the | split along its axis, and is first coated with an enamel 
The design is such 
that the blow-out coil is only in circuit for a very short 
time at the period of breaking or making contact, which 
allows of the wire of which the blow-out coil is com- 
posed to be worked at a very high current density. In 


The tube is 


| which is unaffected by high temperature, and 

afterwards with another coat which melts at a 
lower temperature. The tube is slightly compressed 
during winding in order to keep the wire taut. Suffi- 
cient current is then passed through the wire to heat it 
to a bright red. This softens the top layer of enamel, and 
allows the wire to sink into it, thus forming for itself a 
groove to prevent adjacent turns short-circuiting. The 
enamel is tested to a pressure of 500 volts. The tube itself 
is also insulated from earth with porcelain bushes. The 
| peculiar construction of these tubes is claimed to have 
special advantages for starting switches, as the metal of 
the tube absorbs the heat during the period of starting, 
and it is afterwards gradually dissipated by radiation. 
We are told that it has been found from experiment that 
a wire of a given section has a greater capacity for a 
given rise of temperature with these special resistance 
units than with ordinary helical coils and with air 
ventilation. 

Another form of resistance unit exhibited on the stand 
is in the form of a punched wrought iron grid, as shown 
in Fig. 40. These wrought iron grids have been intro- 
duced to alleviate the troubles due to breakage which are 
said sometimes to occur with cast iron and malleable 
cast iron grids. Another advantage claimed for these 
grids is that they can be made up in almost any size, 
and tapping points brought out at any position, which, it 
is pointed out, is not possible with cast iron grids unless 
an enormous variety of standard patterns is stocked. 
The grids are punched in 6ft. lengths, 6in. wide, and in 
various thicknesses. They can be punched in any metal, 
and we are told that they have been used where accurate 
calibrated resistances are required, as, for example, for 
diverters, alternator field regulators, and the like, either 
in German silver or Eureka sheet. When used in con- 
junction with controllers they are punched out of mild 
steel sheet, which is copper plated. 

Specimens are shown of the various types of switch 
gear which the firm has brought out to comply with the 
latest Admiralty specifications, and many of these are 
extremely ingenious. These specifications prohibit the 
use of slate or marble, and practically allow nothing but 
mica for insulating purposes. The special starters shown 











about them is that they are provided with a ratchet 
slow-motion device, which enables the switch arm quickly 
to travel from one contact to another, thus elimin- 
ating sparking. At the same time, however, owing 
to the ratchet, it is not possible for the operator 
to move the switch handle over the whole range of con- 
tacts too quickly, and so cause an abnormal current to 
flow through the motor. Moreover, the starting handle 
cannot remain on any other contact but the last 
one, and in this way the risks of burning out the 
starter are eliminated. To protect the metal con- 


Fig. 39—-RATCHET TYPE MOTOR STARTER 


on the stand which have been made for Admiralty pur- 
poses consist of a double pole overload circuit breaker, 
| interlocked with the starting switch, and so arranged 
that the movement of the hand wheel in one direction first 
closes the breaker and then cuts out the starting resistance. 
The breaker can be tripped at any time during the period of 
starting or afterwards, and cannot be held in a closed 
position against an excess of current. An Admiralty 
starter is shown in Fig. 41. The firm’s new three-phase 
auto-transformer, which is also shown on the stand, is an 
exhibit particularly worthy of mention by reason of the 




















tacts renewable carbon buttons are provided, and the 
circuit is first made through these buttons. Over-load 
and no-load release gear is fitted to these starters when 
specified. By means of an ingenious device the no-load 
and over-load release bobbins are caused to remain opera- 
tive during the starting period. Ordinary motor starters, 
with a spring on the contact arm, are also exhibited. 
These are made in sizes up to 15 horse-power. The 





An excellent display of switch gear is being shown by 


firm’s special forms of resistance units are also on view. 


Fig. 40—-GRID RESISTANCE 


novel features which it possesses. It is shown in Fig. 42 
| The three cores are clamped between two rings formed of 
| soft iron strip wound to a suitable thickness. The con- 
| struction is remarkably simple, and provides easy access 
| to the tapping points on the coils. The transformer cores 
are: held in a light framework, on the top of which is 
| mounted a circular switch resembling that of a drum 
controller. This form of switch is extremely compact, 
and permits of being easily worked either through a 
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cover or in a box, where the whole may be immersed in 
oil if required. Several varieties of shunt regulators are 
also exhibited. Two sizes of the firm’s solenoid switches 
are exhibited, viz., a 50 ampére and 100 ampére switch. 
The contact brush is of laminated phosphor bronze held 
on an arm, which is pivoted at one end. A break takes 
place on one contact only, which is fitted with a magnetic 
blow-out. The point of this design is that owing to a 
pivoted arm at one end, the full weight does not have to be 
be lifted by the core, consequently a very much smaller 
coil can be used than would otherwise be possible. The 
fitting of a magnetic blow-out still further reduces the 
brake necessary. Probably one of the most interesting 
exhibits on this stand is the firm’s new automatic starter 
It is a combination of a small motor with worm gear and 
crank, operating what is practically one of the firm’s 
ratchet type starters, with slight modifications. The 
margin of power in the motor is large, and it is shunt 
wound. In consequence of the motor being shunt- wound 
the speed at which the resistance is cut out is constant. 
A solenoid is provided in series with the motor, so that 
when the relay circuit is closed the motor is started and 
the solenoid allows two pawls to engage in the teeth 
of the ratchet. The motor itselfis automatically switched 
off when the starting arm reaches the full-on position, 
though the solenoid itself remaims closed. Directly the 
circuit of the latter is broken the retaining pawl is knocked 
out of gear and the arm returned to the off position. 
The apparatus on the large stand of Electromotors, 
Limited, Openshaw, affords an excellent demonstration 
of the facility with which electrical energy can be utilised 
for driving almost every possible type of machinery. To 
illustrate the application of electrical driving to textile 
machinery two of Stubbs’ quick- traverse winding frames for 
winding cotton and other yarns may be seen working under 
ordinary normal conditions, each machine being directly 
operated and controlled by means of a } horse-power electric 
motor. This firm is standardising motors fitted with an 
enclosed worm-reducing gear. One such combination of 
3 horse-power is specially adapted for the driving of 
economisers, mechanical stokers, or slow-speed shafting. 
The worm gear has ball thrust bearings and phosphor 
bronze wheel rim, reducing the speed of rotation from 
1100 to 50 revolutions per minute, the motor and worm 
gear being mounted together on a strong bed-plate. 
Another interpole motor of 4} horse-power is used 
in connection with lift gear, the drive being again 
taken through worm and worm wheel. A special form 
of automatic brake situated between the motor and the 
worm gearing is capable of bringing the lift to rest imme- 
diately the current is cut off. Such an equipment 
is suitable for passenger, goods, or service systems lifts, 
and can be supplied with one of the three following 
systems of control:—Hand rope; ordinary push button 
operated by an attendant; or push button without 
attendant. A petrol engine and dynamo set suitable for 
private house lighting by means of a battery and low 
voltage metallic filament lamps, and a 3-kilowatt steam 
dynamo have features of special interest for users of small 
self-contained power sets. The engine of the steam 
dynamo—Fig. 43—has a cylinder 4tin. by 4in., and gives 
off its full power at 410 revolutions per minute. The 
engine is of the open high-speed type, and is direct coupled 
to a compound wound dynamo on a common bed-plate. 
It has a piston valve. These sets are standardised from 
1 to 30 kilowatts for various steam pressures, and are 
well adapted for pilot sets in textile mills and large fac- 
tories. Fig. 45 shows a 5 to 10 horse-power main drum 
colliery haulage gear shown by Electromotors, Limited. 
The hoist frame is built up of steel plates and angles, and 


sizes of their vertical high-speed steam engines. 
are of two classes, namely, single-crank single-cylinder 
and two crank compound. The engine illustrated in Fig. 
44 is of the opposite crank enclosed type with partially 














Fig. 41—ADMIRALTY TYPE STARTER 


superposed high-pressure cylinder. The makers claim 
that it is specially suited for the use of superheated 
steam on account of the high-pressure piston-rod passing 
down through a long gun-metal lined trunk, so that the 
steam heated portion of the rod does not come into the 

















Fig. 42—THREE PHASE AUTO-TRANSFORMER 


packing space. The special features of this engine, 
which has cylinders 6}in. and 10in. diameter by 6in. 
stroke, and is capable of developing 70 brake horse-power 
at 600 revolutions per minute, with a steam}pressure of 


These | 





matic expansion governor. With regard to the frame, this ig 
designed so that the base forms an oil trough. Large open. 
ings are arranged in the ends of the standard above the 
crank shaft, which are closed by flanges attached to the 
main bearing caps, and when these are removed the shaft 
can be easily withdrawn through the opening at either end 
The fly-wheel is secured by means of a solid flange 
coupling with spigot and bolts of marine crank shaft type 
This facilitates removal and refixing. An unusually large 
circular opening is provided in the front. This is bored with 
a stepped seat and fitted with a light steel plate door. This 
is secured by a T headed bolt, handle and pinching screw 
The piston valves work in separate liners of a nickel] iron 
alloy forced into bored and stepped seats in the cylinders 
These liners are carefully bored out in place. The 
arrangement of the valves in all but the largest sizes jg 
such that there is only one valve spindle stufting-box, and 
that is exposed to receiver steam. The connecting-rods 
are of mild Siemens steel, and the crank shaft jig 
machined out of a solid forging of Siemens acid steel, 
35-37 tons tensile, and 20 per cent. elongation. On one 
end is a solid forged coupling for connection to the 
tly-wheel and armature spindle by spigot and turned stee] 
bolts fitted into rimed hala. For oiling purposes a sight. 
feed lubricator is provided on the high-pressure steam 
chest and extra flushing lubricators on the cylinders and 
valve chests. The crank shaft bearings, big and small 
ends and excentric, have oil supplied to them under 
pressure by means of a valveless oil pump fitted with 
duplicate strainers in the crank chamber. The shaft 
governor is Sissons’ automatic expansion type, entirely 
enclosed in the chamber, and is also lubricated by the 
pressure system. By its means the speed of rotation of 
the crank shaft can be varied while running. 

It is a matter for regret that the makers of textile 
machinery have not availed themselves more generally of 
this exhibition to show their latest improvements. Only 
a few firms show textile machines, and the advantages of 
electric driving are to be seen only as regards individual 
machines. Brown, Boveri and Co., Limited, Caxton House, 
Westminster, show their system of ring spinning with 
continuously varying speed. Two spinning frames made 
by Dobson and Barlow, of Bolton, are shown at work, one 
arranged to spin cotton weft on to thin paper tubes, the 
other to spin cotton weft on centrifugal clutch spindles, 
This system consists in varying the speed of the spinning 
frame so that the tension on the yarn as the latt2r leaves 
the nip of the rollers is maintained constant. It is 
claimed by the inventors that this produces better and 
more uniform spinning, that by maintaining a steady 
tension below that of the maximum attained when run. 
ning at constant speed fewer ends of the thread are 
broken, and that by increasing the speed when spinning 
on the full diameter of the cop—which is necessary to 
keep the tension constant—the average speed is aug- 
mented with an increase in the output amounting to 
15 per cent. The variation of speed is obtained by 
driving the roller shaft of each spinning frame by a 
special single-phase electric motor, the speed of rotation 
of which is automatically controlled through a simple 
mechanism driven by the “heart” shaft. These motors 
are of the commutator type, and the speed variation is 
effected simply by moving the brushes on the commu- 
tator, no resistances or other external devices being em- 
ployed. A further advantage possessed by the motors is 
that they can be run on three-phase current. The auto- 
matic gear is capable of adjustment for different counts, 
and does not prevent the stopping and re-starting of 
the frame by hand. That the claims made for the 
system are based on solid grounds is borne out by the 














Fig. 43—3-KILOWATT STEAM DYNAMO 


has machine cut gearing throughout. A jaw clutch and 
reversing drum controller are provided for releasing the 
barrel, and there is a powerful band brake operated by 
the foot. 

W. Sisson and Co., Limited, Gloucester, show several 




















150 lb. per square inch, are the design of the main frame | 
so as to give easy access to the working parts, the partial 
superposing of the high-pressure cylinder while giving | 
access to the low-pressure cylinder and piston, the | 
arrangement of the piston valves, and the special auto- 


Fig. 44—TWO-CRANK COMPOUND STEAM DYNAMO 


fact that over 800 are in use driving ring spinning and 
ring doubling frames, mostly of English construction. _ 
A ring spinning frame by Brooks and Doxey, Limited, is 
shown on the stand of the British Thomson-Houston Com- 
pany, and is driven by a 74 brake horse-power three-phase 
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irrel ca : 
aim The drive is transmitted through a Whittaker- 


Hall friction clutch and striking gear. The General Electric 
, any, ° 
mag: a one horse-power electric motor through the 


medium of a short belt. The motor runs ata constant speed 
of 1000 revolutions per minute and the loom makes 200 
nicks per minute. To prevent vibration and to maintain 
; uniform tension on the belt the motor is mounted on 
-helical springs. ; 

. Turning for a moment from the operation of textile 
machinery, mention Should not be omitted of the 
Genel I - , Hot 

liohting plant. The introduction of the metallic fila- 
ment lamp has made something approaching a revolution 


in this branch of engineering, owing to the enormous 


Limited, shows a Northrop automatic loom | 


‘al Electric Company’s exhibit of private house | 
| carries all the bearings. 


ge induction motor running at 960 revolutions ing-rod big ends and the valve mechanism, and by remov- | 
| ing covers the tops of the pistons can be cleaned. The | 


latter are also interchangeable. The lubrication is auto- 
matic, the oil being delivered to the different bearings by 
a reciprocating pump driven by the cam shaft and 
enclosed within the crank case. Access to the latter is 


| given by two large inspection doors, The dynamo is 


driven through an Oldham coupling. The connecting- 
rods are steel stampings, 50 tons tensile, and the crank 


| shaft is a solid forging. The cylinders are cast in pairs, 


and the inlet passage has a common central port, while 
the exhausts for each cylinder have individual ports. The 
upper half of the crank case is of aluminium alloy, and 
The bearing caps are held by 
bolts passing through the top flange of the crank case, 
and by this means the downward stresses are transmitted 
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Fig. 45—5 TO 10 H.P.©COLLIERY HAULAGE GEAR 


reduction in the amount of power required for a given 
candle - power. The General Electric Company is 
supplying complete installations embracing a paraftiin 
engine driving a dynamo direct, combined with tanks, 
pipes, shunt regulator, accumulators and switchboard, 
for a sum which would have been considered absurd 
only a year or two ago. 

In connection with self-contained lighting sets, the 
exhibit of Messrs. Charles Price and Son, of Broadheath, 
is one which will well repay inspection. The engine has 
features of its own, gives the impression of experience on 
the part of the designer, and the workmanship is 
obviously good. The set consists of a Lancashire Dynamo 
Company's dynamo of 220 volts, 60 ampéres, driven by a 
four-cylinder oi] engine 4in. diameter by 5in. stroke, and 
giving 23 brake horse-power at a normal speed of 
1000 revolutions per minute. Our illustrations—Figs. 46 
and 47—represent a general view of the set and a 














Fig. 46—23 B.H.P. COMBINED ENGINE AND DYNAMO 


sectional elevation of the engine respectively. The whole 
is mounted on a substantial bed-plate, and after being 
started on petrol the engine may be operated on paraffin. 
Ignition is effected by a Simms-Bosch low-tension 
magneto apparatus, the tappets being operated by 
accessible mechanism which permits of easy adjustment. 
This is shown in the illustrations. In addition to the 
magneto ignition provision is also made for a supple- 
mentary ignition by synchronised high-tension accumu- 
lator system. The valves are all on one side, and 
the cams are solid © .'.: the shaft, which is case-hardened, 
as is also the whole of the valve mechanism. The cam | 
shaft can be withdrawn easily, and is driven by a spiral 
gear as follows :—Between the wheel on the crank shaft 
and that on the cam shaft is fixed a transverse gear shaft 
driving, at one end the magneto and at the other the 
governor, which is coupled direct to the throttle, and 
cuts off between 1000 and 1100 revolutions. Adjustment for | 
Wear is provided on the crank shaft bearings, the connect- 





to the main frame of the crank case. A modified form of 
the engine is made for marine purposes. 

The firm of John Shaw and Sons, Limited, Huddersfield, 
has a good display of valves and fittings. The Shaw 
patented parallel slide valve, of which a sketch is given 
herewith—Fig. 48—is of simple construction, and gives a 
straight full passage equal to the area of the pipes. As 
will be observed the discs are pressed against their seats 
by the wedge D operating on the ball bearings C, which 
are fixed to the centre of the discs, thus giving an equal 
pressure on both faces. The ball bearings C, plates E, 
and wedge D, are made of hard metal toavoid wear. The 
special packing ring F on the spindle forms a steam-tight 
joint when the valve is open, apart from the packing in 
the stuffing-box. 

Mr. S. N. Brayshaw, Mulberry-street, Hulme, has an in- 
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this passes into the upper space, which becomes a bright 
red colour. The air is supplied to the burner ab a pres- 


| sure of 1lb. per square inch, and is led into an air 


chamber provided with a safety valve. Thence it passes 
into a mixing chamber. The illustration—Fig. 49—shows 
the quadrant taps by means of which the separate sup- 
plies of gas and air may be regulated. The proportions 


| of the gas and air apertures have been carefully cal- 


culated, the amounts of both constituents being regulated 
to give the highest economy. In order to diffuse the heat 
to the best advantage, the burner is set at an angle 
pointing downwards into the furnace, so that the flame 
first impinges on the floor and then spreads out. The 
furnace is also made for heating by an oil burner, the fuel 
being fed under pressure to the burner. This arrange- 
ment has the advantage of not requiring any fixed 
connections. No compressed air is required, the pressure 
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Fig. 48—PARALLEL SLIDE VALVE 

from the oil tank being sufficient. In operating either 
type of furnace the cutter or tool to be hardened is first 
heated throughout in the top chamber, which is at a 
bright red heat. It is then transferred to the lower 
chamber, in which it is frequently moved about and turned 
over until the desired high temperature is reached. Then, 
after thorough soaking, the tool is transferred to a salt bath 
furnace maintained at about 1274 deg. Fah., and in this 
the tool is stirred vigorously until it cools from the white 
heat to a dull red colour. When the tool has been cooled 
to the temperature of the “melt” it is taken out and is 
cooled off in the air. The furnaces built by Mr. Brayshaw 
were originally designed by him for his own use in 
hardening milling cutters. They were so successful in 


| their operation that they were afterwards placed on the 


market. 
The machine tool makers exhibiting include Wm. 
Asquith, Limited, Halifax; Bateman’s Machine Tool 
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Fig. 47—23 B.H.P. COMBINED ENGINE AND DYNAMO 


teresting stand devoted to appliances for hardening and ; Company, Limited, Leeds ; G. Birch and Co., Limited, 


tempering steel. 


These include salt bath furnaces with | Manchester; C. W. Burton Griffiths and Co., London; 


Féry pyrometers and recorders, and heated by gas and oil | Cunliffe and Croom, Limited, Manchester; Ludw. Loewe 
fuels. A twin-chambered furnace for treating high-speed | and Co., Limited, London; Luke and Spencer, Limited, 


steel and heated by coal gas is shown in operation. 


The | Broadheath; Mayer and Schmidt, Offenbach-on- Main; 


two chambers are placed one above the other ; the bottom | Exors. of Jas. Mills, Limited, Stockport; J. W. Perkin, 
chamber is slightly the larger, because it is maintained | Leeds; Oliver Machinery Company, Limited, Man- 
at the higher temperature, and extra space is allowed to | chester; F. Pearn and Co., Limited, Manchester; C. Red- 
heat the tools without bringing them into direct contact | man and Sons, Halifax; J. Rhodes and Sons, Limited, 
with the flame. It has also a larger doorway to facilitate Wakefield; G. Richards and Co., Limited, Manchester ; 


the entry of articles quietly. It is claimed that with the 


J. Stirk and Sons, Halifax ; H. Wallwork and Co., Limited, 


burners supplied a temperature of about 2550 deg. Fah.can | Manchester ; and H. W. Ward and Co., Birmingham. 


be maintained in the bottom chamber. The spare heat for | 


Wm. Asquith, Limited, exhibit a 6ft. central thrust radial 
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drilling machine, two 3ft. 6in. radial drilling machines, a 
rigid vertical drilling machine, and a 6in. slotting macbine. 
One of the engravings in the Supplement represents the 
6ft. radial drilling machine. The spindle slide is of an 
improved type, with durable wearing surfaces easily 
and rapidly adjusted. The spindle is of high carbon 
steel with central thrust bearing, is balanced and 
adjustable by steel rack and pinion. The thrust is 
taken by ball bearings. The spindle slide has double gear 
fitted, which is instantly engaged or disengaged by a lever at 
the front without stopping the machine. A clutch 
motion is also fitted on the spindle slide, which allows 
the spindle to be stopped, started, or reversed for 
tapping, studding, &c. The spindle has a variable self- 
acting speed motion by means of gears, and there is a fine 
hand adjustment for the feed. In addition, there is a 
powerful friction feed with instant engaging and dis- 
engaging gear. An automatic trip motion to the feed 
enables varying depths to be drilled, and there is a safety 
stop for preventing over-traverse. The arm is of a new 
form, and strong enough to resist all twisting stresses 
it should be called upon to meet. The portion in which 
the spindle slides is of box girder type, well ribbed. A fine 
radius motion allows the arm to be accurately adjusted 
from the workman’s position by a graduated slide. This 
can be thrown out of gear when desired. By the use 
of a tie rod the machine can be converted into a rigid 
vertical boring machine. The arm can be raised or 
lowered by power, and the lowering can be done at a 
higher speed than the raising. A large diameter sleeve 
is fitted to the standard and carriesthearm. The sleeve is 
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Fig. 49—TEMPERING FURNACE 


carried upon ball and roller bearings and can be moved easily 
by hand. The construction of the standard is clear from the 
engraving. The gear-box enables a wide range of changes 
of cutting speed, which are doubled by the double gear 
on the spindle. The gear wheels work in an oil bath, and 
are all machine cut. The minimum radius of the spindle 
is 2ft. 2in.; the height of work admitted, maximum 6ft., 
minimum 3ft. 3in.; and the diameter of spindle at the 
bearing 3in. The arm is adjustable vertically through a 
space of 2ft. Yin. 

Another engraving in the Supplement represents a 
vertical drilling machine by the same makers, in the 
design of which rigidity and freedom from deflection of 
the frame and table have been successfully attained. 
Feed gears are provided to enable the self-acting feed 
motions to the spindle to be instantly varied while 
running. A reversing motion for tapping and studding is 
controlled by a special lever motion, the same lever 
stopping or starting the spindle for changing the tools. 
The head which carries the spindle is very stiff, and has a 
Jarge bearing on the standard to which it is fitted. It can 
be securely locked, and can be raised vertically, but has no 
radial adjustment. The lever motion controlling the 
starting, reversing, and stopping of the spindle, and also 
the raising and lowering of the head, is carried on the 
latter. The standard is of strong section, and is in one 
piece down to the foundation plate, to which it is firmly 
bolted. The arm on which the table is secured is capable 
of radial adjustment by a hand-wheel worm and worm 
wheel. The table can be swung clear of the base to 
admit of large objects, and has a trough round the 
periphery to catch the lubricants. The gear is mounted 
on the base-plate, and gives a wide range of speeds to the 
spindle. The gear wheels are of steel, machine cut, and 
are well lubricated. They are controlled by the levers 
shown. 

A gear hobbing machine exhibited by Henry 
Wallwork and Company, Limited, Manchester, has some 
special features. The machine is illustrated in the 
Supplement. It is driven throughout by worm gear 
a ball thrust collars fitting in oil-tight cases inside the 
rame. 


lis the arrangement of the controlling levers, which are 
placed in a convenient position on one panel. The 
removal and replacement of this panel, which opens to 
view the whole of the driving and feed mechanism, is 
easily performed. By means of the hand wheel shown 
either the saddle or table can be controlled. Both, how- 
ever, cannot be moved together, nor is it possible for two 
motions to be brought into gear simultaneously. One 
hand lever controls the positive power feed of the saddle 
for cutting, and a quick return by friction clutch, the 
power feed being thrown out of gear by a tappet rod with 
an adjustable collar. A second lever actuates the feed 
of the table in either direction, this being disengaged by 
a tappet rod on the table carriage, provided with a 
micrometer to gauge the depth of tooth to ;gy,in. A 
third and Jast lever controls the feed. Three rates of 
feed are provided, which are independent of the size of 
the wheel or the number of teeth to be cut. They 
will advance the cutter gyin, goin. or gin. per 
revolution of the object. In this feed no loose 
change wheels are used. The machine is made 
either to be operated by a three-speed cone pulley 
or by electric motor direct. The tool exhibited is operated 
in the latter method. The bed forms a receptacle for the 
cuttings, lubricant and pump. The head is strong, and 
provided with a rule to facilitate the movement of the 
saddle to any desired height. The saddle carrying the 
swivel head and cutter has a long bearing surface on a 
narrow guide, to which it can be locked in any position. 
The swivel head will revolve through a complete circle, 
and may be locked in any position, the degrees of angu- 
larity being shown on a vernier scale. 

This firm also shows a worm wheel generating machine, 
and specimens of worm wheels of various sizes. 

Alfred Herbert, Limited, Coventry, have an attractive 
stand containing several of their well-known machine 
tools, which are shown in motion. These include the No. 2 
hexagon turret lathe, driven by a belt from a motor placed 
on the floor. This machine is fitted with the Herbert 
roller steady turning tool, which renders the production 
of work from bar steel more expeditious. The lathe will 
admit bars up to 2}in. diameter. Thereis also an automatic 
turning machine, which is a development of the automatic 
| screw machine, and is suitable for finishing castings and 
| forgings in quantities. It is fitted with a self-selecting feed 
| motion, and is automatic in all movements except the 
jactual chucking of the work. A further exhibit is a 
sensitive drill with ball bearings. The highest spindle speed 
obtainable is 2050 revolutions per minute, and at this 
speed a }in. drill may be driven through lin. cast iron in 
1} sec. This is also driven by a motor. The No. 6 
horizontal milling machine—see the Supplement—is of 
the 1908 pattern, and embodies all the latest ideas. It 

















Fig. 50—SIGHT FEED LUBRICATOR 


has two ratios of double gearing, whereby the power 
delivered to the machine by the belt has been increased. 
This addition has been found necessary in order to get 
the best results from high-speed cutters. The spindle has 
also been increased in size. The dial feed motion is 
already familiar to most of our readers, and enables the 
exact feed in inches of table travel per minute to be 
obtained by rotating a hand wheel. This system is 
simple, and avoids the necessity of calculating in fractions 
of an inch per revolution of spindle. 

Most manufacturing establishments of any size recog- 
nise the necessitv of some mechanical device for recording 
the time of arrival and departure of their workpeople. 
The “Dey” time register has been before the public for 
some time, and records the times of arriva] and departure 
by means of weekly combined time and wages sheet, 
giving the number of the men in their numerical order, 
with the whole of their ingoings and outgoings for the 
week on a line opposite their numbers, with extension 
columns for writing in the total number of hours worked, 
rate, amount of pay, &c. These sheets are afterwards 
filed in a cover and form a complete record of time and 
wages, involving a minimum of clerical labour. The 
latest improvement in the Dey machine is a duplex 
ribbon attachment, which automatically prints the times 
of late comers in red ink, ordinary time being printed in 
blue. In this way the wages clerk can see at a glance 
irregular time. Such machines are made in four sizes, 
namely, for 50, 100,150, and 200 hands. For cost keeping 
an additional attachment is provided whereby the time 
spent by workpeople on different pieces of work can be 
recorded. 





Alexander Wright and Co., Limited, Westminster, have 


One of the principal features of this machine/on view photometers, calorimeters, pressure gauges, 





recording thermometers, and Simmance and Abady’s (0, 
recorder, by means of which owners of steam plants os 
enabled to keep complete records of the manner in which 
their stokers are performing their duties, or, in other 
words, are able to see whether the correct percentage of 
COx is being obtained in the chimney gases. 

No subject is of greater importance to the designer anq 
builder of steam engines than that of lubrication; with 
increasing pressures, higher speeds, and superheated steam 
the problems accompanying the design of etticient 
lubrication systems have been rendered more dificult, 
Robert Wood and Co., Limited, Chancery-lane, Bolton 
are exhibiting a special sight-feed system in which prac. 
tically any necessary pressure of feed can be obtained 
and delivered into the cylinder on the admission line of 
the diagram. The apparatus is shown in Figs. 50 and 51, 
and consists of two chambers connected by a glass cylinder, 
In the top chamber a horizontal suction and force pump 
is fitted, and this pump is caused to reciprocate at any 
desired speed by means of the rods and levers shown, 
The pump draws the drops of oil through the sight-feed 
glasses, which are filled with water, and also force the 
drops along piping into the cylinder. The suction stroke 
takes place in the space B—Fig. 51—above the glass sight 
tube, and the vacuum then created in this space causes 
the oil to rise through the nozzles C into the barrels of 
the pump. The return stroke of the pump ram shuts the 
suction valve and prevents back pressure on the glass or 
tank. All the working parts are easy of access, and the 
quantity of oil delivered is regulated by adjusting the 
length of the rod, and thus the movement of the ram, 


Fig. 5I—-SIGHT FEED LUBRICATOR 


It will be seen that there are no ratchets, neither are 
there any glands to keep tight. A further advantage 
claimed for the appliance is that no oil is admitted into 
the cylinder while the exhaust valves are open. 

James Howden ard Co., Limited, Glasgow, are repre- 
sented by two high-speed engines ; the smaller of the two 
is of the double-acting two-crank compound pattern, 
having cylinders side by side, and a piston valve driven 
by a single excentric in between. This gives about 
60 brake horse-power with steam at 120-160 lb. per 
square inch, condensing or non-condensing, at a speed of 
600 to 650 revolutions per minute. The cylinders are 6in. 
and 93in. diameter by 44in. stroke. The triple-expansion 
engine has cylinders 8}in., l4in., and 2lin. diameter by 
8hin. stroke and piston valves. Itis rated at 250 brake 
horse-power at a speed of 450 revolutions. Forced lubri- 
cation is fitted throughout, and accessibility has been 
carefully studied, notwithstanding that all the working 
parts are enclosed. There are no external steam pipes. 
Between the high-pressure and intermediate-pressure 
cylinders an expansion joint is provided to allow of 
expansion, but the cylinders are securely stayed together. 
The governor is of the centrifugal pattern, and is carried 
on the crank shaft. It actuates a double-beat throttle 
valve, and in order to prevent friction between the valve 
rod and the guide packing is dispensed with. The engine 
has long connecting-rods and flat guides, and the crossheads 
can be removed and adjusted without drawing the pistons- 
The oil pressure can be regulated by means of a relief 
valve, while, to prevent the accumulation of dangerous 
vapour from the oil gauze ventilators are fitted. Explo- 
sions have been known to occur where such preventive 
measures have not been taken owing to workmen taking 
a naked light into the crank chamber. The piston-rods 
are of high carbon steel, and the crossheads, excentrics, 
or bearing caps, and low-pressure pistons are of cast 
steel. The high-pressure and _ intermediate-pressure 
cylinders are fitted with liners and steam jacketed, the 
intermediate-pressure jacket acting as a reheater of the 
steam on its way from the intermediate-pressure to the 
low-pressure cylinder. McPhail and Simpson, Limited, 
Wakefield, show a downtake superheater complete. 
This has a dished box header jin. thick of Siemens- 
Martin steel. The exhibit also includes tube plates and 
solid drawn steel headers and tubes in various stages of 
manufacture. Quite interesting features bearing upon 
the behaviour of metals under high temperatures are the 
specimens of tubes which have been in continuous work 
in a Babcock boiler for ten years. The tubes are seen to 
be quite sound, with no perceptible deterioration due to 
their long use in the high temperature, the steam passing 
from them at 700 deg. Fah. Diagrams of various designs 
of this firm’s superheaters, both flue fired and indepen- 
dently fired, are shown. 
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RAILWAY MATTERS. 


DuRING the pastseven years only one passenger has been 
killed owing to accidents to passenger trains on the railways of 
of New South Wales. The total number of passengers carried 
during that period was 258,620,836. The non-fatal accidents have 
‘ncreased, but they are generally trivial, and 92 per cent. are said 
to be due to the carelessness of the persons injured. 


Ow Monday the Lancashire and Yorkshire Railway 
Company commenced to run its trains upon a time table which 
has been revised since the October issue was made. Over one 
hundred week-day trains have been stopped, in addition to many 
motor trains previonsly engaged on local services. ‘Twelve Sunday 
trains also have been knocked off. The officials of the company 
<tte that the changes are due to the cotton trade lockout and to 
trade depression. 

Tae directors of the Illinois Central Railroad have 
employed experts to report on the proposal to electrify its Chicago 
terminus, the agitation against smoke being a prime moving cause. 
‘he suburban line is elevated north of Grand Crossing ; the Jake is 
-onvenient for the supply of water for condensing engines and coal 
is cheap. The Railroad Gazette yey out that the express train 
schedule in suburban service would be greatly improved, while in 
the case of local trains noise and cinders would be eliminated, and 
there would be a saving over steam locomotives in all suburban 


t 





business, 

Tux British Consul at Jeddah states that the Hejaz 
Railway, which was recently opened, has already much affected 
the northward shipping interest ; about 15,000 pilgrims are said 
to have gone home this year by rail. If the Medina-Mecca Railway 
is made, as is expected, 7/4 Rahigh—a village with a good harbour 
about 70 miles north of Jeddah—.Jeddah will suffer seriously and 
Kabigh will rise. In any case, the Medina-Mecca Railway will 
cause a great diminution of import of food-stuff for camels, but 
this does not concern British India. Materials, &c., for the con- 
struction are ordered in Constantinople by the Central Commission 
there. 

\VHILE an empty passenger train was being drawn past 
the Manors Station, Newcastle, on Sunday morning, to the sheds 
at Walker, a carriage in the middle swung round on the poiats and 
caught the railing of a ventilating shaft. The engine and forepart 
of the train were diverted to the Tynemouth branch, the rear 
portion remaining on the main line. Thederailed carriage, a long 
corridor coach of 30 tons, was drawn bodily on the end of the island 
platform at the Manors. The carriage dragged the ventilating shaft 
along the platform, the end of which was demolished. Coping 
stones were torn from their places and the track ploughed up for 
a hundred yards, the rails being wrenched away. 


Tur steam tram service which is carried on by the 
Societh Veneta in connection with the steamer toand from Venice 
and Fusina will soon be transformed into an electric one. The 
total length of the line is about 21 miles, all on the high roads. 
The average speed will be about 18 miles per hour. The current, 
which will be of a tension of 6000 volts, 25 periods, is to be produced 
by three powerful turbo-alternators. The current is to be 
transformed into a continuous one, at a tension of 300 volts, for 
illuninating purposes. The energy is delivered to the conductors 
by pantograph bow trolleys, two bows being employed for each 
motor vehicle, one for the low and the other for the high-pressure 
conductor, 


Ir is stated that considerable attention is being paid to 
petrol-electric lo.omotives abroad, particularly in America. This 
method has many advantages. The engine operates «quite 
independently of propulsion, and as it drives a dynamo its speed is 
constant and -its-load-uniform. The actual propulsion is effected 
by electric motors, and all asles of the vehicles can be driven, while 
it is qnite possible to provide current for propelling motors on 
attached trailer vehicles. One or two productions of this class intro- 
duced in the United States are ambitious machines. In one case 
snch a car is used by an electric railway for intermediate goods 
traffic, as it can be run whether current is available or nov. Jn 
other cases they are large rail motor cars for passenger traffic on 
branch lines, 


AccorpinG to the Railway Club Journal there are still 
traces of an old tramroad, or ‘‘ granite railway,” which was formerly 
used to convey granite from the Hey Tor Quarries, on Dartmoor, 
down to the sea. The line, about 5 miles in length, started from 
the Hey Tor, and reached Teigngrace by a somewhat circuitous 
route. In order to get the granite to the sea coast a canal was 
constructed from near where ‘eigngrace station now stands, to the 
river Teign, near Newton Abbot. The canal, like the tramroad, 
has been out of use for many years, but distinct traces of both 
still remain. The tramway track was formed of granite blocks, 
made smooth on the upper surface and having flanges on the 
inner side, and the wagons having ordinary flat wheels were 
hauled along this track by horses. 


THE locomotive dep6ts and the repair shops in the 
Venice station are to be abolished, and the area occupied by them 
will be used to facilitate the passenger service. A project has 
recently been approved to widen the head of the bridge on the 
lagoon in order to increase the tracks from two to six. The 
expenditure has been estimated at about 2,000,000 lire (£80,000). 
‘Two new tracks are to be constructed from Mestre to the bridge, 
in order to separate the goods trains from the passenger trains. 
The expenditure will be about 1,000,000 lire (£40,000). Plans are 
being considered for widening the whole bridge, in order that one 
or possibly two more tracks may be laid down on it. The loco- 
motive depéts and the repair shops will be removed to Mestre, 
where a wet dock will also be excavated for the discharge of coals 
for the use of the railways. 


A LINE that has great possibilities will shortly be 
opened in South Yorkshire. it runs through a district in which 
several collieries are being sunk, and the mineral traffic is likely 
to be very heavy, facilities for carrying passengers being also 
afforded. Coal will be sent along from the prolific Dinnington 
Colliery, and the Maltby Collieries and others in the vicinity will 
also use it. The new railway, which is 154 miles in extent, is 
jointly owned by the Midland, North-Eastern, Great Central, 
Great Northern, and | ancashire and Yorkshire Companies, and is 
known as the South Yorkshire Joint Railway. The route is from 
Laughton-en-le- Morthen, by Maltby, Tickhill, Black Carr, Cantley, 
and Bentley, to a junction with the Great Central Company's 
Doueaster and Thorne Railway at Kirk Sandal. The new railway 
is also linked up to the Great Central and Midland Joint Railway 
from Shireoaks to Laughton, a full connection having been 
established between Kirk Sandal and Sheffield vi@ Doncaster. 


Accorpine to Elektrotechnik und Maschinenbau, the 
conversion of the Berlin Stadtbahn to electric traction will be 
commenced shortly. The total cost of electrification is estimated 
at 180 million marks—approximately £9,000,000. The Elektyo- 
‘hnischer Anzeiger states that the plans for the electrification have 
been drawn up entirely by the Berlin railway authorities, with the 
exception of the cost estimates, for which the assistance of the 
large electrical firms was allowed. Two new pairs of rails are to 
be laid adjacent to the existing double track, and on each of the 
two tracks for the one direction a two-minute service will be run ; 
this gives a one-minute service in either direction, which is three 
times as good as the present service. The total length of single 
track to be electrified amounts to over 300 miles, including the 
Stadt and Ringbahn and the suburban railways. It is proposed 
to connect the Potsdam and Stettin stations on the suburban rail- 
ways by an underground line. An increase in the tariff to help 
to cover the expenditure is expected. 








NOTES AND MEMORANDA. 


THE private use of small petrol and electrical launches 
is daily increasing in Italy. Most of them are of - Italian 
manufacture. No motor launches have so far been adopted for 
public service, except two by the post-office, which are employed 
for the conveyance of the mails. 


Caucrum chloride has been used to a slight extent in the 
United States for the purpose of laying dust, and when properly 
applied is said to have proved successful. The amount of salt and 
number of applications required to keep down the dust 
satisfactorily for a season varies greatly with local conditions, but 
the exercise of a little judgment makes it possible to obtain good 
results with a minimum expense. 


A PETROL engine of unusual lightness, according to 
The Engineering Record, has recently been built in America for 
airship purposes, the complete engine, a five cylinder 36 horse- 
power motor, weighing but 2.7 lb. per horse-power of its capacity. 
It utilises the Adams-Farwell revolving-cylinder gyroscopic motor 
construction, the five cylinders revolving around a single-throw 
crank-shaft, which renders a fly-wheel unnecessary, and so facili- 
tates the cooling of the cylinders that air-cooling flanges are said 
to be unnecessary. 


TuE Roosevelt dam, when completed, will be by far the 
largest artificial lake in the world. At present an Indian reservoir, 
which is filled only once in twenty years or so, is the largest, with 
a capacity of 950,000 acre-feet. Then comes the Assfian reservoir, 
on the Nile, which, as now constructed, holds 900,000 acre-feet. 
When completed, the Roosevelt dam, now being built by the 
United States Reclamation Service, on Salt River, in Arizona, will 
impound 1,300,000 acre-feet of water, and thus will hold the record 
of being the largest artificial reservoir in the world until the com- 
pletion of the Engle dam, 


Corunpvum and its modification, emery, furnish the best 
natural abrasive known, except diamond, the use of which is 
limited by its high price, and the purer forms of corundum make 
an abrasive material which is probably the equal of any of the 
artificial abrasives. The abrasive quality of emery is determined 
by the quantity of the iron ore—magnetite or hematite—mechanic- 
ally mixed with the corundum, being better as the percentage of 
iron is smaller. The production of these minerals in the United 
States is limited by the scarcity of the supply and by competition 
with Canadian corundum, Asia Minor emery, and artificial 
abrasives, 

Resource is being had in Sweden to peat as a fuel, and 
numerous indeed are the inventions in the peat powder and peat 
briquette lines. Economically eombustible peat, it is calculated, 
can be delivered at Swedish railway stations at about 9 kr. (10s.) 
per ton, and during recent years the railways have been making 
many trials with British coal, Swedish coal and peat, separately 
and mixed, with a view to ascertaining the most economical form 
of fuel. Sweden is said to possess the largest supply of peat in 
the world of any country except Russia. A recent estimate is that 
there are about 4,000,000 hectares of peat-with an average depth 
of 2 metres, giving thus about 2000 tons per hectare, or a gross 
amount of 8,000,000,000 tons. 


THE most difficult ores to handle by concentration are 
those of a complex nature, having a combination of several 
minerals in the form of sulphides, associated with a gangue of 
quartz, spar, barytes and garnet, and also carbonates and silicates 
free from sulphides. Great advance is continually being made 
in the art of ore dressing, especially in successful concentration, 
and the heavy loss formerly occasioned by reason of sliming of 
ore is no longer the serious factor in up-to-date mills where 
improved appliances and new processes have been devised. On 
the usual run of ores, the average saving by concentration may be 
taken as follows :—Copper, from 70 to 90 per cent.; tin, from 75 
to 95 per cent.; zinc, from 60 to 90 per cent.; lead, from 90 to 95 
per cent, 


Ix order to provide for the constantly increasing traffic 
at Otaru, the harbour is to be greatly improved, and when the 
works are completed, it will be one of the most convenient in Japan 
for handling cargoes. The scheme comprises the building of a 
second breakwater running out from the southern end to meet the 
present breakwater and leaving only a narrow entrance in the 
centre. This will make the harbour perfectly safe at all times of 
the year, and in all conditions of weather. It will be able to 
accommodate 120,000 tons of shipping at once, and the depth of 
water will be from 5 to 8 fathoms. The whole foreshore is to be 
reclaimed to the extent of 209,000 tsubo—about 170 acres—at a 
cost of £62,662. It has been decided to build three piers, and four 
more have been proposed. The cost of the three piers is estimated 
at £47,787- 


A Gas engine was worked for the first time with pro- 
ducer gas in 1879. The calorific power of producer gas is the 
same now as then, but less gas is now consumed per horse-power, 
owing to improvements made in the engines. For heating 
purposes in small burners, or in blowpipes, pressure gas is better, 
and an engine worked by suction gas develops a rather lower 
maximum power than with pressure gas. In considering the two 
types of plant for engine work, the general conclusions are that a 
suction plant costs less and occupies less ground space, but the 
gas made in it is not so strong as in the older form of pressure 
plant, and in some cases this is important. The fuel consumption 
per horse-power hour and the labour required are the same in both 
types of plant, provided the steam required for the pressure gas is 
raised without an independent boiler. 


Tuer statement is constantly met that forests are very 
efficacious in the protection of river banks from undermining and 
steep slopes from sliding. The exact reverse is the case. As every 
river engineer knows, nothing is more disastrous to a river bank 
on an alluvial stream than heavy trees. This is due partly to the 
great weight, but in large part to the swaying effect of the wind 
and the enormous leverage of the long trunks, which pry up the 
ground and facilitate the tendency to undermining. One of the 
regular policies of river control is to cut down these trees for a 
distance back from the edge of the bank wherever complications 
with private ownership do not prevent. Snags and driftwood in 
the channels have always been among the most serious obstacles 
to navigation on streams flowing between forest-covered banks. 
Likewise where railway or highway grading cuts the skin of un- 
stable mountain slopes, the presence of large trees immediately 
above tends powerfully to loosen the ground and cause it to slide ; 
and in such cases it is necessary to cut down the timber. 


ExPERIMENTS by the Forest Service at its timber 
testing station at Yale University show that green wood does not 
shrink at all in drying until the amount of moisture in it has been 
reduced to about one-third of the dry weight of the wood. From 
this point on to the absolutely dry condition, the shrinkage in the 
area of cross-section of the wood is directly proportional to the 
amount of moisture removed. The shrinkage of wood in a direc- 
tion parallel to the grain is very small; so small in comparison 
with the shrinkage at right angles to the grain, that in computing 
the total shrinkage in volume, the longitudinal shrinkage may be 
neglected entirely. The volumetric shrinkage varies with differ- 
ent woods, being about 26 per cent. of the dry volume for the 
species of eucalyptus known as blue gum, and only about 7 per 
cent. for red cedar. For hickory the shrinkage is about 20 per 
cent. of the dry volume, and for long-leaf pine about 15 per cent. 
In the usual air-dry condition, from 12 to 15 per cent. of moisture 
still remains in the wood, so that the shrinkage from the green 
condition to the air-dry condition is only a trifle over half of that 
from the green to the absolutely dry state, 








MISCELLANEA. 


Tue foundation stones of two new laboratories which 
are being added to the Dundee University College were laid by 
Lady Marjorie Sinclair on the 10th inst. One is a physics labora- 
tory provided by Mr. Andrew Carnegie, at a cost of £12,500 ; the 
other an electrical engineering laboratory, which has cost £4000, 
the gift of the sisters of the late Dean of Guild Peters. 


Tue British Consul at Venice states that since his 
last report the development of hydro-electric plants for the supply 
and transmission of power for lighting, industrial, and traction pur- 
poses has continued on a vast scale and in all directions in the 
Venetian provinces. There appears to be evidence that the hydro- 
electric power is destined in future to produce extraordinary 
results, and it may in the long run cause a great diminution in 
coal a into Italy, although so far nothing of the kind has 
occurred, 


A DEPUTATION of French working men is visiting this 
country under official direction this week. It has been. organised 
by the French Government in co-operation with the Board of 
Trade, and is the first deputation of its kind to see the country 
under official egis. The first day of the visit was spent in London, 
where a tour of the chief trade union offices was made. This was 
followed by a call at the House of Commons. The provincial tour 
was commenced yesterday. Sheffield, Leeds, Manchester, Liver- 
pool, Birmingham, Leicester, Newcastle, Edinburgh and Glasgow 
will be visited. The whole tour is expected to last about a 
fortnight. 


A NEw project is said to have been submitted to the 
Provincial Deputation of Italy by the engineers Moschini, Bullo, 
and Salvotti for excavating a navigable canal between Chiuggia 
and the Po, while the plan of the Commission presided over by the. 
Deputy Romanin Jacur has for its basis the improvement and 
organisation of the existing waterways, Brondolo, Brenta, Valle 
a’ Adige, Cavanella di Po. The new canal would have to start 
from the basin between Chioggia and Sottomarina, to be joined to 
the Po and Ca Pasta. This route would be 900m. (984 yards) 
longer than that contemplated by the other plan, but the e«pen- 
diture has been estimated to be about 4,500,000 lire (£180,000), 
against 6,500,000 lire (£260,000). 

Tue introduction of Japanese hand looms into China is 
giving rise to an industry that promises to increase the importa- 
tions of foreign yarn: These Japanese machines, which work 
many times quicker than the old-fashioned Chinese looms, are 
made of wood, and are of sufficiently simple construction to be 
copied by the natives. They cost about 34s. each, and will turn 
out 10 to 20 yards of cloth per diem, at a cost of 11d. cash a yard for 
labour. At present there are three factories engaged in this 
industry in Chao-Chow Fu and neighbourhood, and one at Cheng- 
Hai. There are also a good many at Hing-Ning, at which cloth is 
manufactured by these new looms. The dimensions of the cloth 
are 18in. by 10 yards, the cost per piece ranging from 2s. to 
3s. 6d. 

Accorpi1NnG to Electrical Engineering, an electric ferry 
boat has been put into service on the Rhine this year to provide 
a regular service between Godesberg and Niederdollendorf. It is 
said to be the first of its type to be employed on this river, and is 
the largest electrically-propelled boat in use on any German waters. 
The boat is licensed to carry 645 persons, and there is sufficient 
free space on the wooden fore-deck to accommodate four com- 
pletely harnessed vehicles. The following are the leading dimen- 
sions of the boat, which draws about 2ft. 9}in. of water: - Length 
between perpendiculars, 98ft. 5in.; greatest breadth, 26ft. 3in.; 
height to main iron deck, 6ft. 2fin.; length of free deck, 49ft. 24in. ; 
breadth of deck, 31ft. 2in.; and height to top of wooden deck, 
7ft. 64in. 


RecenTLy, at Woolston Works,,the turbine torpedo 
torpedo boat No. 31, which has been built and engined throughout 
by John I. Thornyeroft and Co., Limited, was launched. No. 31 
is generally on the same lines as the previous vessels built by this 
company, which were originally known as coastal destroyers. 
The displacement of this new boat is approximately 278 tons, or 
about 60 tons more than for the first boats of this class, while the 
horse-power is only increased by approximately 250. The speed 
is 26 knots. The armament to be carried will consist of two 
12-pounder guns and two 18in. torpedo tubes. No. 31 will 
proceed on its trials shortly, and the sister vessel, No. 32, will 
probably be launched from Messrs, Thornycroft’s yard in the 
course of a month or so. 


Tue first International Road Congress convened under 
the auspices of the French Ministry of Public Works, for the 
purpose of obtaining an exchange of views on the part of the 
most competent authorities in different countries concerning the 
best means of adapting roads to the conditions of modern traffic, 
was opened on Monday at the Sorbonne by M. Bartbou, Minister 
of Public Works. The response to the invitation of the French 
Government exceeded all expectations, applications for seats at 
the Congress numbering over 2250, of which 300 were from Great 
Britain. Twenty-nine Governments are officially represented by 
some eighty experts in roadmaking from different parts of the 
United Kingdom, and numerous authorities in the motoring 
industry were also present. 


THE activity of the Russians in sky-sailing has been 
overlooked of late. It is reported that a large sum of money has 
been contributed toward the construction in the military balloon- 
ing park, between St. Petersburg and Tzarskoe Selo, of a machine 
designed by a man named Tatarinoff, who thinks he has discovered 
the secret of aérial navigation. The Government are extending 
more discreet support to airship enthusiasts, for next year they 
will hold a competition of heavier-than-air machines, and give 
50,000 roubles as a prize. Meanwhile, the first Russian aéro club 
has been opened at Odessa. The Government are paying this 
Odessa a#ro club an annual subsidy of 5000 roubles on condition 
that, in case of war, all the club’s flying machines will be placed at 
the disposal of the Government. 


Recentty the Committee of the Metropolitan Water 
Board reported that the clerk had sent a letter to the Central 
(Unemployed) Body, in which he stated that in the course of a 
few weeks the Board would commence the construction of a new 
reservoir at Island Barn, Molesey, at a cost of £152,000, and 
there were also a considerable number of extensions of mains 
required, most of which had already been sanctioned, and would 
be put in hand at the earliest opportunity. All the foregoing 
works, which would be carried out through the medium of con- 
tractors, would result in the employment of unskilled labour, and 
every effort would be made to expedite their commencement, 
where they had not been already started, in order to co-operate 
with the desire of the Central Body to meet the exigencies of the 
coming winter. 


Ar different times Chinese officials have been sent to 
Hainan Island to investigate the practicability of bringing out tim- 
ber from the interior. Valuable woods, such as mahogany, rose- 
wood, both red and white cedar, a very beautiful wood resembling 
maple, and several tougher kinds of timber not unlike oak and 
ash, are known to exist on the island. It is reported that there 
are also forests of timber suitable for railway sleepers. But as 
the inland watercourses are shallow and at certain times of the 
year dry, and as there are no roads in the country, it is to all 
intents and purposes impossible to bring heavy timber out to the 
coast through the dense vegetation that covers mountains, slopes 
and valleys for miles. The problem of transport is one that has to 
be solved before there can be any chance of the virgin forests 
yielding up their wealth, 
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MANCHESTER EXHIBITION. 
For the convenience of exhibitors and visitors to the Manchester 
hrhintion we have opened a Branch Editorial Office at Stand 


* * 


No. 68. Editorial Representatives will be found there daily, and 
wil attend to all matters connected with the Exhibition, Whe 
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‘or insertion in this column, must in all cases be accom: ied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice cam be of communications which do not comply with these 
instructions, 

De All letters intended for insertion in Tux EnGinegr, or tontaining 
questions, should be accompanied by the name and address of the writer, 
not ily for publication, but as a proof of good faith. No notice 
whatever cam be taken of anonymous communications, 

REPLIES. 


BussLes.—You will find many articles about air lift pumps in back 
numbers of Tu# ENGINEER.. See particularly the report of Mr. Maxwell's 
paper to the British Association of Waterworks Engineers in our issue 
Sn 14th, 1903. It gives much of the information for which you 
ask. 

W. H.—Under the circumstances, perhaps your best course would be to 
get into a works where they do not take premiums, and study at evening 
classes. By that means you would save both time and money. Civil 
engineering means a further training in an engineer’s office, for which a 
premium 18 usually paid, before you can ider your education com- 
plete. But you might drop a good deal of the mechanical training if 
you intend doing only civil work. 

CouLLier.—The multiplier you require to convert calories to thermal units 
is 3.96832 and the reciprocal is 0.251996. Care must be taken to take 
into account the relation of the weights in making the conversion, or 
errors may be made, Thus 1 calorie per kilogramme is only 1.8 times 
greater than 1 B.Th.U. per pound, since the calorie is considered in 
connection with a weight equal to 2.2 Ib., and conversely, 1 B.1h.U. per 
pound is equal to 0.555 calories per kilogramme. 














MEETINGS NEXT WEEK. 





INSTITUTE OF MARINE ENGINEERS.—Monday, October 19th, at 8 p.m., at 
58, Romford-road, Stratford, E. Paper, *‘ Timber used in Marine Instal- 
lations for the Carriage of Refrigerated Cargoes,” by Mr. C. M. B. Dyer. 

Tue Junior INstirution or Enoingers.—Monday, October 19th, at 
7 p.m., at the Royal United Service Institution, Whitehall. Annual 
general meeting, followed by annual general meeting of the Benevolent 
Fund. At &p.m., paper, ‘‘Some Notes on Hydraulic Plate-cutting and 
Riveting Machines,” by Norman 8. Trustrum. 

PuysicaL Sociery or Lonpox.—Friday, October 23rd, at 3.30 p.m., at the 
National Physical Laboratory, Bushy House, Teddington, by kind invita- 
tion of Dr. R. T. Glazebrook, F.R.S., Director of the Laboratory. It is 
proposed to show a series of demonstrations of work in progress in the 
Laboratory. Trains from: Waterloo, 2.20, 2.36, 2.40 p.m. 








DEATHS. 





On the 9th inst., at 161, Gloucester-terrace, HENRY 
Colonel Royai (late Madras) Engineers (retired), aged 72. 

On the 14th inst., at Southport, Sir WinuiaM Pouuitt, D.L., V.D., J.P., 
High Sheriff of Cheshire, of Fernlea, Bowden, aged 66 years. 

On the 14th inst., after a short illness, Samurt Groree Homrray, Senior 
Manager of the Engine Works Department of Sir W. G. Armstrong, Whit- 
worth and Co,, Limited. 
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The Problem of Gas Propulsion. 


THE performance of the old gunboat Rattler, 
which has lately attracted so much attention by 
reason of her system of propulsion with suction 
gas engines in place of her original steam machinery, 
provides considerable food for thought and specu- 
lation as to-the lines on which gas-driven vessels 
will develop. That gas power will eventually 
become a definite integral part of marine engineer- 
ing no one, except possibly the most hardened cynic, 
doubts. The one fact that the gas engine has an 
economy which the steam engine, after nearly a 
century’s improvement, cannot hope to realise is 
sufficient warrant for this assumption without 
reference to the other apparent advantages, such as 
reduction of space, weight, and quantity of fuel 
carried, all of which are of the utmost importance 
in ship design. But in painting these advantages in 
glowing colours the enthusiast is apt to lose. sight 
of, or, at least, to slur over the limitations of the 
gas engine and producer as at present constructed, 
and by so doing renders a disservice to the cause of 
progress. While we may be quite certain that gas 
power will play an important part in marine engine 
development, we may be equally certain that the 
process will be slow and tedious. Evolution and 
not revolution is the keynote of this as of- most 
other engineering problems, and the idea of very 
large war or merchant ships propelled by internal 
combustion engines of many thousand horse-power 
as an immediate possibility is a dream and ‘nothing 
more. ' 
In power installations ashore the demand _ for 
larger units is progressing at a greater rate than the 
present rate of increase of size in gas engines, and 
the latter is making a gallant but essentially a stern 
chase after its rival. At sea the demand for higher 
powers is increasing still more rapidly. The adapta- 
tion of the gas-engine to marine work is scarcely 
begun, and while the successive increases ‘in size in 
steam machinery is rendered comparatively easy. by 
reason of accumulated experience, in the case of the 
gas engine a number of formidable difficulties have 
to be faced without any guidance from the past. 
These difficulties may be classified under two heads, 
mechanical and therm4él, and they may overlap and 
react one on the other. As regards the mechanical 
features, a first essential is that the engine must be 


started in either direction with a facility com- 
parable to that of our present marine steam 
engines. So long as the powers are small, revers- 
ing by means of a reversing propeller or clutch 
and gearing can be accepted as a compromise, 
but this evasion of the problem becomes imprac- 
ticable at such moderate outputs as, say, three or 
four hundred -horse-power. It may be that the 
solution of the problem of a reversing engine is not 
so very difficult, but so far as we are aware the 
largest size of marine engine which has satisfac- 
torily been made reversible is of 80 B.H.P., and 
though it is quite possible that an extension to 
higher powers could be made, much experiment in 
detail and extended trial at sea to secure and to de- 
monstrate reliability in working would undoubtedly 
be necessary. Another mechanical problem is to be 
found in the type of engine. The vertical gas 
engine on shore has presented many difficulties, 
some anticipated and some unexpected, which only 
now we are beginning to understand and overcome, 
and while this type is to be preferred where space 
is a consideration, it is generally thought that on 
shere the horizontal type, while avoiding the 
peculiar difficulties of the vertical, is more acces- 
sible. The conditions under which this accessi- 
bility is obtained on shore are, however, very dif- 
ferent from those on board ship. The arrangement, 
which is almost. universal in horizontal gas engines, 
is: for the exhaust valve to be placed at the bottom 
of ‘the cylinder end, with the valve spindle point- 
ing downwards and the distance from the centre 
line of the. crank shaft to the lowest point of the 
exhaust valve gear is considerable. This arrange- 
ment could not be applied on board a ship, for, apart 
from the undesirability of having an important 
part of the working mechanism down in the bilge, 
it would in most cases be impossible to raise the 
centre line of the shaft sufficiently. The horizontal 
marine steam engines of the past were not so 
accessible as the vertical type which succeeded 
them, and they offered other disadvantages, notably 
in respect to ventilation. This was always difficult 
satisfactorily to arrange, as the radiating surfaces 
were low down with the working platforms above 
them, and the introduction of cool air to displace 
the hot impure air was from the nature of the case 
never efficient. This consideration applies with 
even greater force to the horizontal gas engine 
where, owing to the poisonous nature of the gas, 
efficient ventilation is an absolute necessity, and it 
would appear that for this reason alone a vertical 
type is essential for marine purposes, but much more 
experience is necessary with the vertical engine on 
shore before it can with reasonable certainty of 
success be applied to marine use in large units. 


Many of the difficulties connected with gas 
engines are known to be a function of the size 
of the cylinder; below a certain diameter. they do 
not exist, but they increase in magnitude and 
importance as~ this diameter is exceeded, and 
this feature, which is now universally recognised 
has led many competent engineers to the view that 
it is better to accept an increase in the number of 
cylinders and limit their diameter rather than to 
court the troubles which lurk hidden in the larger 
sizes. How far this view will influenca the develop- 
ment of the marine engine remains to be seen, and 
though the mind turns rather naturally against the 
idea of multiplicity of parts, we may in time get 
used to it, and contemplate quite calmly an arrange- 
ment with twenty or more cylinders on one shaft. 
Mr. Yarrow has shown that with petrol engines a 
boat can be successfully run with twenty cylinders, 
though not all on one shaft, and our submarine 
boats from the A to C classes, inclusive, have sixteen 
cylinders capable of developing an aggregate of about 
800 brake horse-power. Apart from the objection 
of multiplicity of parts, an increase of the number 
of cylinders has many advantages. The variation 
of turning moment is considerable in an engine 
having, say, four cylinders, and a ftly-wheel is 
necessary to ensure steady running. Further, with 
a gas engine the mean pressure cannot be :1educed 
to any great extent without danger of mis-fires, 
owing to the mixture being too weak, hence large 
variation in speed is out of the question with few 
cylinders. To meet the requirements of a marine 
gas engine which shall compare favourably —in 
control with our present steam engines, it would 
appear to. be necessary to have a_ sufficient 
number of cylinders so that reduction in speed 
may be first obtained to a certain extent by reducing 
the strength of the mixture, and afterwards 
by cutting out one or more cylinders; . but 
the number of cylinders left in action at the slowest 
speed which may he required must be sufficient. to 
give a reasonably uniform turning moment. Weight 
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cylinders. This may appear paradoxical, but the 
reason is that the smaller the diameter of the 
cylinder the higher the speed of revolution at which 
the engine can be run. It is not always remem- 
bered, when reference is made to the extreme 
lightness which is obtained per horse-power in 
petrol engines, that this is not because they are 
internal combustion engines, but on account of 
their extremely high speed of revolution. At the 
other end of the scale the large slow-running gas 
engines, using blast furnace or producer gas, where 
the mean pressure per square inch in the cylinders 
is not sensibly different from that obtained in petro! 
engines, the weight per horse-power is enormous. 
For the purpose of warships, where weight and 
space occupied are primary considerations, a large 
number of cylinders appears inevitable. 

We have indicated some of the mechanical pro- 
blems which await solution before the marine gas 
engine becomes a fazt accompli; the thermal pro- 
blems are not less difficult. Under this head may 
be included the design and working of the gas 
producers. Any marine engineer who has inspected 
a shore installation of a gas plant designed for 
bituminous coal will at once realise that the very 
large space occupied by the apparatus for purifying 
the gas makes the adoption of such a plant im- 
possible on board ship. With anthracite or coke 
the gas plant does not occupy excessive space, but 
probably no shipowner or naval authority would 
consent to be tied down to these fuels, especially in 
view of their limited supply as compared with 
steam coal. What is required is a gas producer 
which, without bulky or elaborate cleaning apparatus, 
can produce a gas satisfactory for the purpose from 
ordinary steam coal. 

Enough has been said to indicate roughly the 
nature and extent of the problem which has to be 
faced in designing a marine gas plant of high 
power. Collectively, the difficulties, with our 
present experience are formidable, but individually 
they should all be overcome by ordinary engineering 
skill and patient experiment. A celebrated American 
writer has observed that all our knowledge is an 
extension of the arithmetical formula 2 + 2 = 4, 
and this remark exactly fits our question. When 
the various factors of the gas engine problem are 
more completely understood there will be little 
difficulty in adding them together. Meanwhile, 
W. Beardmore and Co., who engined the Rattler 
with suction gas engines, are to be congratulated, 
for though the published accounts of the results 
would seem to indicate that there are several points 
which require further attention—notably the revers- 
ing—the experiment marks a distinct step forward 
in the path of progress. 


Dry Air in the Blast Furnace. 


THE use of dry air in the blast furnace, as 
patented by Mr. Gayley, has been described and 
discussed in the United States, this country, Ger- 
many—everywhere, indeed, that pig iron is made. 
All the latest information concerning it has been 
published in THE ENGINEER from time to time as 
it has reached us. We refer to it again now 
because it apparently presents some curious and 
interesting problems which no one seems to be able to 
solve. Another attempt has recently been put for- 
ward, and to this we wish to direct the attention of 
our readers. 

At the Chattanooga meeting of the American 
Institute of Mining Engineers held in the first week 
of the present month a paper was read on “ The 
Gayley Drv Blast at the Warwick Furnaces, Potts- 
town, P.A.,” by Mr. Edward Cook, one of the 
managers. This paper contains a great deal of 
ioteresting and suggestive information. Before 
dealing with it, it is expedient to say a few words 
concerning blast furnace practice. The theory of 
the blast furnace has received much attention, and 
it is supposed that nothing remains to be learned 
concerning it. This, however, is clearly enough a 
mistake. Thus, for example, the influence of 
weather on the quality of the iron made is fully 
recognised. But we have never yet seen an 
approach to a generally accepted and complete 
explanation of the reason why, for example, when 
the wind is one-quarter white iron is made and in 
another quarter grey iron. Let it be kept in mind 
that there are plenty of explanations; it is not of 
that we complain, but rather that there are far too 
many. It has long been known that the amount of 
moisture in the air has an effect on the working 
of a furnace. The complete explanation of the 
reason why has yet to be formulated. The truth is 
that the practical working of a blast furnace is a 
singularly delicate operation, depending for success 
not only on several factors which are quite well 





understood, but on the interaction of those factors 
which are not understood at all—that is to say, in 
the sense that intended results can always be 
secured. We learn from Mr. Cook that much 
attenticn had been paid at the Warwick furnaces to 
the effect of “ aqueous vapour” on the output, both 
as regards quality and quantity. He told his 
hearers that it had been found impossible to make 
a satisfactory percentage of high silicon foundry 
iron in summer, even on a large fuel consumption, 
and for some years the endeavour had been made 
so to arrange the sales that during July and August 
only a small percentage of the iron produced would 
be required to carry more than 2 per cent. silicon. 
A larger furnace, running on basic iron, year after 
year, produced in February a tonnage 20 per cent. 
higher than in August on a much lower fuel con- 
sumption, while, at the same time, the summer 
months were marked by scaffolding, tuyeres 
closed by slips, and other irregularities, constituting 
serious additional business losses. These things 
strongly disposed the managers to try the Gayley 
system. 

Before going further it is necessary to call atten- 
tion to the words aqueous vapour, which we 
have put in quotation marks above. It appears to 
us that the presence of aqueous vapour is incom- 
patible with the working conditions. This is the 
crux of the whole problem. If the few grains of 
water in a cubic foot of air were blown directly into 
a furnace, we could understand that a cooling effect 
might be produced ; but it would be a mere trifle 
when compared with the quantity of fuel being 
burned in an hour, a minute, or a day. But the 
aqueous vapour suspended in the air has to pass 
through a stove where the air is raised to a tem- 
perature of at least 1200 deg. Fah., probably much 
more. Water could not exist as such in this stove. 
It would be converted into superheated steam to the 
last drop. The most that the dry air process in this 
direction can do is to reduce the minute quantity of 
superheated steam already going into the furnace 
until it becomes almost a vanishing quantity. 
What effect can a few cubic feet of highly super- 
heated steam have on the chemical changes and 
heat transfers going on inside the furnace? Ther- 
modynamically it does not appear that it can have 
anything more than an utterly insignificant effect. 
But that there is an effect produced by drying the 
blast, and that an important effect, seems to be 
beyond dispute. The temperature of the furnace 
is very largely increased, no one knows why. The 
most convincing explanation to our mind is that the 
engines working on cold air can send a greater 
weight per stroke into the furnace than would be 
possible if they worked on warm air; but this 
explanation has, we understand, been rejected by 
Mr. Gayley. The reasons why the process is 
successful given by Mr. Cook take entirely different 
ground. He does not make any attempt to explain 
the rise in temperature, and he gives an hypothesis 
which, he says “ satisfies us.” We give it in his 
own words because we fail fully to understand them. 
“Of all the heat value of coke that goes into a fur- 
nace,” he writes, “ only about one-fourth is avail- 
able for heating the hearth, about one-half is 
sensible heat inthe gas, about one-quarter reduces 
the ore, some is required to carburise the iron. 
Now the hearth is the only limit, the only place 
where the ordinary furnace requires more heat. It 
was estimated for years that dry blast would save 
only 3 per cent. of coke, but the fact was neglected 
that this 3 per cent. of the total fuel would be 
saved to the hearth alone, and that this would 
amount to four times as much—that is, 12 per cent. 
of the heat of the hearth—and as the hearth is the 
only weak place, the efficiency of the furnace would 
be increased 12 per cent. The dry blast decreases 
the duty of the hearth 12 per cent., and allows the 
resultant heat to be utilised upon increased quanti- 
ties of iron and slag.’”’ Therefore the furnace will 
carry a heavier burthen. 

Here we must leave this section of the paper, and 
turn to the results obtained by putting dry blast on 
to the smaller of two furnaces, as recorded by Mr. 
Cook, they appear to have been disastrous at first. 
Nothing but trouble followed. The inside of the 
furnace was almost worn out before the experiment 
was tried. Scaffolding took place; the contents of 
the furnace ran together so that the blast could not 
get through the tuyeres even when the pillar rose 
to 25 lb. per square inch, and the blowing engines 
were pulled up. The trouble was ultimately got 
over by augmenting the burthen. Then No. 1 fur- 
nace was relined, and Mr. Cook gives a detailed 
account of its working, and is quite satisfied now 
with the result. According to English notions the 
plant is over-driven, the output being as much as 
1700 tons of iron per week. Yere and 





there in the course of the {paper we come 
upon statements which go to support our view 
that the gain is due to the greater density of 
the blast and not tothe reduction in moisture 
that is to say, the output of the blowing enging j, 
increased. Thus we read: “ The revolutions of the 
engine were reduced 10 per cent. and the burthey 
increased 5 per cent.;” and again :—" The dry 
blast plant is about 150ft. from the No. 1 blowing 
engine, and the pipe is not protected from the sun, 
The temperature of the air arriving at the engine 
varies about 15 degrees in summer, between day 
and night. This makes a difference of, roughly, 
5 per cent. in the volume of air that the blowing 
engine delivers. The effect upon the furnace ig to 
make her drive about 5 per cent. faster at night,” 
This appears to be fairly conclusive proof of the 
accuracy of the views which we have always held 
about the Gayley process, namely, either there js 
some factor in the chemistry of the blast furnace 
not understood—which is quite possible—or else 
the presence or absence of a small quantity of 
superheated steam can have no material etiect on 
the output of a furnace either in quantity or quality, 
By cooling the air admitted to a blowing tub the 
weight of air which a given plant can deliver per 
minute to the stoves and thence to the furnace may 
be largely augmented. It is this augmentation in the 
weight of air delivered that mainly accounts for the 
faster working of the furnace. The fact that a 
distinct saving in the quantity of coke required to 
make a ton of pig iron is much diminished remains 
to be explained. It is probable that with a higher 
temperature there is a more energetic chemical 
action, and, according to Mr. Cook, there is also a 
better distribution of the heat in the furnace. We 
have nothing whatever to urge against the Gayle, 
process; but it would be comforting if a satisfactory 
explanation of its theory and practice, which would 
be generally acceptable and accepted, could be 
advanced by dispassionate man whose authority, 
both as a chemist and an ironmaker, would be 
universally recognised. At present the practical 
advantage of it can only be explained by saying that 
it standardises the condition as far as humidity is 
concerned of the blast. Uncertain atmospheric 
irregularities are removed, and the furnace works 
under constant and invariable conditions. Hence 
much of the improvement. 


Turbines and Propellers. 


‘WE said last week that Mr. Denny’s address to 
the Institute of Marine Engineers contained so 
much that was of interest that we should return to 
its consideration. It must be kept in mind that 
little is thoroughly known about turbines and pro- 
pellers outside a narrow circle. It is recognised 
generally that Mr. Parsons never supplies any 
information of particular value. For this silence he 
has no doubt valid reasons. All the 
engineering world is desirous to arrive at facts. 
Mr. Denny speaks as a man in authority: he 
knows what he is talking about; his words are in 
a corresponding degree useful. He has not hesitated. 
to put ceitain aspects of the whole case before his 
hearers in a way which has not been done before. 
“The turbine is still in its infancy, and this question 
of the propeller for turbine engines is one which 
perplexes everyone who has studied the matter.” 
He does not suggest that any help is to be 
found in mathematical investigations. The only 
plan, the only practical remedy “seems to 
be to peg away at trials, obtain all possible 
data, and tabulate and analyse such data carefully 
for future use; by this means in time there will be 
obtained the power of arriving at the best possible 
results under any given conditions with at least 
some fair degree of accuracy.” No advice could 
be better. It is a delightful thing to find the 
existence of defects and ignorance thus freely 
admitted. The ultimate ruin of new inventions or 
new application of old inventions can in no way 
more certainly be brought about than by claiming 
finality for them. Injudicious advocates have been 
infuriated by the expression of a doubt that the 
Parsons, or, indeed, any turbine, was not just the 
best possible machine for driving propellers. 
Possibly Mr. Denny will excite the anger of these 
gentlemen. We fancy that will not afflict him. 

There are various causes of inefficiency in the 
turbine proper. One is the friction of the steam; 
another the failure of the blades to take out the 
kinetic energy of the moving steam as completely 
as theory dictates. This may be termed without 
much inaccuracy as loss of thermodynamic effici- 
ency. The other is quite different in character. It 
is leakage pure and simple, and gives one of the 
principal reasons why turbines should run at a high 
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number of revolutions, which must not be con- 
founded with a high blade speed. The greater the 
number of revolutions the less will be the leakage 
waste. Mr. Denny said that if we take the cases of 
two vessels, one with a speed of 22 knots and the 
other with a speed of 12 knots, the power—10,000 
horses—being the same in both ships, and designed 
the propellers in each case on the usual basis for 
turbine-driven vessels, and made the turbines to 
correspond, in the case of the 22-knot vessel we 
should have propellers about 5ft. diameter running 
at nearly 700 revolutions, and in the 12-knot vessel 
the corresponding figures will be 13ft. diameter and 
110 revolutions. Turbines corresponding to these 
revolutions will have such clearances that in the 
case of the slow-running vessel the clearance will 
be about five times as great as in the quick-running 
vessel. ° This clearance and its consequent leakage 
ig the eause of want of economy in turbines of 
vessels running at slow speeds. A high blade in 
proportion to the diameter of the rotor, which is 
not udmissible in such vessels, seems to be essential 
to economical working of turbines.”’ 

The predicament of the designer is very simple ; 
it is none the less a predicament. The efficiency of 
the turbine becomes greater and greater as the num- 
ber of revolutions augments. But the efficiency of 
the propeller is diminished as the number of revolu- 
tions per minute increases. The question to be 
settled is the point where the efficiency curves cross 
each other. Tne diameter of the propellers must 
diminish as their velocity increases. Mr. Denny 
points out that the combination of the propeller 
and the turbine cannot for the reasons stated give 
a satisfactory return in slow-speed ships. It is 
open to question, however, if his reasoning is quite 
complete; nothing is said about pitch. The 
22-knot vessel referred to above will have a pro- 
peller 5ft. in diameter, making 700 revolutions per 
minute, while the 12-knot boat will have propellers 
13ft. in diameter, making 110 revolutions. We are 
unable to see why the latter figure should be 
imperative. It is clear that it is quite possible to 
drive the 22-knot boat at 12 knots by running her 
turbines slower. We shall not attempt to say what 
the number of revolutions answering to this speed 
would be. That is a problem which only direct 
experiment can settle. Let us suppose, however, 
that 350 revolutions of the 45ft. screws would 


good of marine work or not we are not in a position 
to say; we have no reason to say the contrary, 
save one. Engines for the mercantile marine have 
been for many years “ built by the mile and cut off 
by the yard’’—that is to say, designs are stereo- 
typed, and the cost of manufacture has in this 
way been brought down very low. It is far too soon 
to attempt to follow at sea with turbines the 
example thus set. Each must be for some time to 
come more rather than less an experiment. But 
we are by no means of one mind with those who 
hold that the turbine will never be used in low- 
speed merchant steamers. The prices of turbines 
will in due course fall, so that first cost will not 
stand in the shipowners’ way, even if it does so now. 
It will probably be found that a medium course 
between Mr. Denny’s 45ft. and 13ft. propellers can 
be followed. There remains the question of break- 
downs. It is pointed out that even very bad 
smashes can be repaired when they occur with 
reciprocating engines, but that a general stripping of 
blades in a turbine is an irreparable disaster. We 
do not attach much weight to this argument. It 
seems to us that the chances of breakdown must, 
after all, be less than they are with engines which 
can race in a heavy sea; and, with care in the 
| making and the working, the failure of a marine 
|turbine ought to be a strictly exceptional event. 
; That very strong arguments can be brought to bear 
| by the opponents of the turbine for the mercantile 
marine is certain; but it is not certain that those 
arguments will possess any force next year. Tur- 
bine finality is not yet in sight. 





Corrosion. 


MANY readers will remember that some months 
ago Professor Cushman brought forward a new 
theory of the corrosion of metals, which may be 
briefly described as the electrolytic or ion theory, to 
distinguish it from the more familiar chemical 
theories. It is almost impossible to describe 
his theory briefly, but the following quotation 
from a recent paper presented by him to the 
American Society for testing materials contains the 
| fundamental idea :—‘‘ When a strip of ordinary 
| steel is wetted with pure water, iron ions under the 
| pressure of solution tension pass into solution, but, 
'owing to the uneven electrical condition of the 





suffice. Under the circumstances the efficiency of surface, local couples are formed, and the solution 
the propellers would probably be augmented in the | jg stimulated at the positive poles, whilst it is resisted 


sense that the slip would be greatly diminished. 
The efficiency of the turbine would certainly be 
much smaller; but this would be mainly the result 
of the fact that the machine would be too large. It 
seems to be conceivable that a satisfactory result 
might still be secured with propellers only 5ft. in 
diameter and 350 revolutions, even in a 10 or 12- 
knot ship, provided the turbine was carefully pro- 
portioned for the work it was intended to perform. 
It would be difficult to prove that a 5ft. propeller 
must be not only unavoidably too small for a slow 
speed ship, but so much too small that if must end 
in failure. If the small diameter propeller is 
admissible, then it is clear that there may be a 
future for the turbine even in the tramp steamer. 
At all events, it remains to be proved that 5ft. 
screws cannot be worked with economy at 10 or 12 
knots. We cannot call to mind any case in which 
a proper experiment on a suitable scale has been 
carried out to settle the point. Perhaps some of 
our readers can furnish information. [Be this as it 
may, it seems to be certain that a very fair result 
in the way of economy can be got from a turbine 
making 300 to 400 revolutions per minute. It 
hehoves those who have unlimited faith in the 
turbine to try what can be done with small diameter 
fast running screws in slow and heavy ships. This 
is the factor on which the future of the marine 
turbine very largely depends. 

On one point Mr. Denny very wisely insists. It 
has always been a mistake to estimate the efficiency 
of a marine engine in terms of coal per horse-power 
per hour. The shipowner uses a quite different 
standard. He estimates results by the weight of 
coal required to move a ton of cargo a mile at a 
commercially satisfactory speed. Mr. Denny 
warned his hearers that, whatever may be the case 
with piston engines, “coal consumed. per shaft 
horse-power is not a measure of efficiency in the 
case of turbine-driven yessels; the only basis is coal 
consumed in relation to the speed of the vessel, 
as is, indeed, the case with ordinary engines.” 
There is, moreover, another factor to be considered, 
namely, first cost. Now, at present prices, so far 
as electric work is concerned, turbines, with all 
their condensing plant complete, can be had for less 
money than piston engines of equally high-class 


at the negatives. If no oxygen is present, however, 
equilibrium is established by the formation of an 
electrical double layer before any visible damage is 
done. Once admit molecular oxygen to 
the system, however, and the condition of affairs 
changes. -As is well known, molecular or atmo- 
spheric oxygen has the power of oxidising ferrous 
ions to the ferric condition, which results in the 
precipitation by hydrolysis of the insoluble hydrated 
ferric oxide which is called rust. oh ae 

This is, as briefly as it may be given, Professor 
Cushman’s theory in his own words. It falls into 
line with many recent theories about many phe- 
nomena which we used to regard as simply 
chemical, in invoking the assistance of electricity 
as well. In that it may be right. It is possible, 
and even probable, that no chemical action takes 
place without electrical changes of some kind also 
occurring. We are not sure, however, that there 
may not be a danger of missing the obvious by con- 
centrating attention on the obscure. The theory 
Professor Cushman offers is elaborate and elegant, 
but it takes us little if any further than the faith 
in which we were brought up, viz., that rusting was 
caused by the free oxygen and carbonic acid gas in 
the water acting on the iron. Neither does it 
provide us with a single suggestion as to the means 
of preventing corrosion which we had not known 
before. Professor Cushman turns old knowledge— 
some of which he admits is quite new to him—to 
advantage for the elucidation of his theory, but his 
suggestions as to means of preventing corrosion when 
they are new are quite impracticable, and when 
they are practicable they are not new. Thus, for 
example, he hints at the desirability of polishing 
the water surfaces of steam generators, and advo- 
cates the reduction of such “impurities” as 
manganese in steel exposed to moisture. We need 
scarcely remark that manganese is added because it 
is necessary, and that if it were omitted it would have 
to be replaced by some other ingredient which might 
be equally injurious. We may, however, recall that 
the effect of manganese on the corrosibility of steel 
has long been under observation ; indeed, the effect 
upon the rata of corrosion that is caused by the 
different ingredients in steel is quite well recognised, 
and our author is mistaken in stating that the 


lytic effects on the active surfaces of the various 
industrial methods has not received the attention 
that the problem demands. We are willing to 
admit that the experiments on the rate of corrosion 
of steels with different analyses have not always 
been carried out as thoroughly as could be desired, 
but they certainly have not escaped the attention 
of such public bodies as the Alloys Research Com- 
mittee, and private investigators have devoted much 
attention to the matter. In all cases it is quite 
recognised that galvanic action is excited whenever 
different metallic substances are present together 
in an active medium, and we need scarcely remind 
Professor Cushman that the use of zinc in marine 
boilers, condensers, &c., for the purpose of prevent- 
ing electrolytic corrosion due to impurities, &c., is 
very ancient. Observers: may have regarded corro- 
sion mainly from the chemical point of view, but 
the influence of electricity has not escaped them, 
and it is hardly necessary to “urge upon metallur- 
gists the prime importance of studying the effects 
of the usual metallic impurities which accompany 
nearly all forms of merchantable iron and steel.”’ 

However, we will not quarrel with anyone who is 
endeavouring, or any method that is used, to solve 
a very difficult problem. The more work that is 
done upon it, the more likely are we to arrive at a 
conclusion, and possibly discover some better 
methods of preventing corrosion than any at 
present in use, or some alloy less subject to it than 
any we yet know. Professor Cushman’s theory is 
up-to-date; in its use of “ions” it falls in with 
present-day philosophy, which requires the intro- 
duction of electricity into nearly all phenomena, but 
it certainly has not yet been discussed and explored 
in all its aspects, nor made to square with all the 
problems of corrosion, and it appears altogether to 
overlook the fact, which may surely be regarded as 
established, that corrosion does not take place if 
free carbonic acid gas is not present. 








FRENCH PURCHASE OF THE WRIGHT 
AEROPLANE. 
(By our Paris Correspondent.) 

Arter being put through exhaustive tests the Wilbur 
Wright flying machine has been purchased by the French 
syndicate, of which the well-known financier and metal- 
lurgist, M. Lazare Weiler, is the leading member, and the 
fact of this acquisition would seem to imply that the 
mechanically-propelled aéroplane must be regarded as a 
practical machine. Mr. Wilbur Wright went to France 
with the intention ‘of fulfilling certain conditions which 
were imposed by the syndicate, that is tosay, he was to fiy 
50 kiloms. on three successive days, carrying with him a 
passenger or his equivalent in deadweight, and the pur- 
chase money of £20,000 would only be paid in the event 
of the same performance not being accomplished by 
French experimenters within a period of six months. As 
a matter of fact, Wilbur Wright has so far exceeded the 
expectations of the syndicate that only a part of the 
official tests were gone through as a matter of form. 

The most remarkable thing about Mr. Wright's experi- 
ments is that the flights must be seen to be believed. 
The singular facility with which the machine soars and 
obeys the controlling levers and rights itself in the wind 
stifles criticism, even among such authorities as Major 
Baden-Powell, who, after taking a flight on the machine, 
declared that English people would open their eyes if they 
only knew what was meant by the experiments at Le 
Mans. Frequent comparisons are made between the 
American and the French aéroplanes under the impression 
that as the principle is the same there is no reason why 
the French experimenters should not do as well as Wilbur 
Wright, but, as a matter of fact, the principle, or rather 
the principles, are entirely different, to such an extent, 
indeed, that if the American is right, as may be assumed 
by his success, the French must be wrong. The French 
experimenters have taken the original bi-plane attached 
to acellular rear plane, and have fitted the lightest engines 
they could obtain for driving propellers at high speed. 
They have invented nothing, and have only improved to 
a limited extent. The brothers Wright have practically 
invented everything in their machine. Starting with 
gliding flights close upon ten years ago they have cur- 
tailed and pruned and modified the original unwieldy 
planes until they settled upon a scientific design, which 
is the outcome of incessant experiment rather than of 
calculation. They adapted their stabilisator planes to 
which any inclination can be given by a lever, and they 
discovered the value of terminating rigid planes by 
flexible surfaces. 

It has often been remarked that the brothers Wright 
should have special credit for their invention since they 
were unable to procure suitable engines,and had to make 
everything themselves. It is probable that had the engines 
been available they would not have used them, for the 
brothers Wright have designed everything to fulfil certain 
precise conditions, and they built their engine to their 
own ideas. The French were struck with the weight of 
the engine, and were inclined to commiserate with the 
Americans for being obliged to use a comparatively heavy 
and slow running motor, which upset all their precon- 
ceived notions of the necessity of extreme lightness in 
aéroplane construction. Again, the large slow-running 
propeller appeared to be an anomaly, requiring as it did 
a special arrangement of dropped weights and rails to 











design and workmanship. Whether this holds 





tendency of metallic impurities to produce electro- 
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rent anomalies, however, are the"result of careful experi- 
ment. Mr. Wright has a ready answer for every objec- 
tion, and he considers that the big propeller running at 
400 to 600 revolutions a minute is alone suitable for 
aéroplanes. With their small and rapidly revolving pro- 
pellers the French aéroplanes travel faster along the 
ground than when in the air, that is to say, as soon as 
they leave the ground the speed falls. The big slow- 
running propeller, on the other hand, does not allow of 
the machine travelling along the ground fast enough to 
rise, but when in the air the speed is very much greater. 
In a word, the big propeller is more efficient for driving 
the machine through the air. The question of weight is 
also a matter to which undue importance has been given 
in the past, the trials at Le Mans having proved that 
weight has a decidedly steadying influence upon the 
machine. After some months of experimental work, 
during which time Mr. Wright gradually increased the 
length of his flights and had to repeatedly take down his 
engine before he could get it to run satisfactorily, he 
geared up his propeller with a view of taking passengers. 
He has taken passengers on twenty-five occasions, among 
them being three ladies, and two of those who accom- 
panied him—M. Léon Bollée and Mr. Frank Butler— 
certainly weighed close upon sixteen stone each. This 
margin of weight disposes of any criticism that the aéro- 
plane cannot fly for many hours through the impossibility 
of carrying sufficient fuel. 

Having so frequently accomplished informally what 
was required by the contract, M. Lazare Weiler dis- 
pensed with the three official tests, but on Saturday he 
convened the members of the Commission to one test, 
when special trains took a large company from Paris to 
Le Mans, where a crowd of 20,000 people assembled to 
witness the performance. Mr. Wright took as passenger 
M. Painlevé, member of the Institute, but while the 
machine was shooting forward along the rails, M. Pain- 
levé put his hand up to his hat,and in doing so caught 
the wire which cut out the ignition. The engine stopped, 
and the machine skidded along the ground. Some slight 
damage was done, and it was not until half-past five 
that a fresh start was made, when the machine soared 
aloft and was steered an elliptical course in the gathering 
twilight. Acetylene lamps were lighted to guide the aéro- 
plane, which came down at 6.20, after covering 60 miles in 
1h.9 min. Hadit not been for the darkness, the quantity 
of petrol carried would have enabled Mr. Wright to con- 
tinue for another two hours. This experiment concluded 
the tests, and Mr. Wright is to receive £10,000, and a 
similar sum as soon as he has trained three men to take 
entire charge of the machines. Contrary to what has 
been asserted, there is no special skill required in piloting 
the Wright aéroplane, and M. Léon Bollée stated, after 
his flight, that he was prepared to pilot the machine with- 
out any other knowledge than what he had gained by 
watching Mr. Wright. Despite these successes, one fact 
remains, that the flights have been almost invariably 
carried out in the early morning or late afternoon, when there 
is usually little or no wind, and thus we are still in the dark 
as to what the machine will do in a really strong breeze. 
It has manceuvred in moderate breezes, and has at times 
been caught by gusts of wind, when it has canted over 
and was immediately righted by the stabilisator, but until 
further demonstrations are made, the aéroplane must still 
be considered as a fair-weather machine, unless pilots can 
develop an instinct in manipulating the stabilisator. It 
is understood that a large number of Wright machines are 
to be manufactured by the French syndicate, but whether 
they are intended for military purposes, or are to be put 
on the market as commercial articles, it is impossible yet 
to say. 








MOTOR OMNIBUS TRAFFIC. 


THE days of horsed omnibuses in the metropolis are 
gradually being shortened, although it is still too early 
to say that they are coming to an end. On the other 
hand, the fate of horsed tramcars has been definitely 
decided, and their existence will finally terminate in 
London on the completion of the work of converting the 
tramways to electric traction in the course of the next 
few years. It is shown by statistics that since 1902, 
when the first motor omnibuses were placed in the 
London service, the number of horsed omnibuses has 
steadily declined, whereas mechanically-propelled vehicles 
of this type have increased since the year 1903. A note- 
worthy feature in this connection is represented by the 
numerical variations in the different methods of hand- 
ling passenger traffic on the street level. Thus, whilst 
the horsed omnibuses withd:awn in the past five years 
have been replaced by a slightly larger number of 
motor omnibuses, the electric tramcars introduced have 
been considerably more numerous than the horsed tram- 
cars which have been removed from the service to make 
room for the modern system. We thus have not only an 
important augmentation in the number of electric tram- 
cars as compared with several years ago, but the cars 
also have a far greater capacity for the accommodation of 
passengers. In point of fact, 739 horsed tramcars 
disappeared from metropolitan thoroughfares in the four 
years ended with 1907, and 1192 electric tramcars have 
been added, this making an accretion of 453 cars. This 
circumstance in itself largely explains why the suburban 
railways and the omnibuses have lost millions of passen- 
gers in the past few years, and extensions of the tram- 
ways will probably cause further diversion of the local 
traffic in the future. At the same time it does not seem 
to be a very prudent policy to continue the diver-ion of 
traffic from the railways for the simple purpose of placing 
more tramcars on the streets,as every addition adds to 
the existing congestion of traffic on the surface, and does 
not facilitate rapid transit. It is, indeed, possible to fore- 
see that with a material extension of the general traffic, 
simultaneously with a development of the tramways, 
even the present tramcar speeds will be difficult to 
maintain in the course of the next decade. 


The reason whythe horsed omnibus is only being 
gradually eliminated lies in the fact that the motor 
omnibuses have hitherto yielded unfavourable financial 
results, and have yet to prove that they can be made 
commercially successful. Many years ago, on the com- 
mencement of the suburban railways in London, it was 
predicted that the doom of the horsed vehicle had 
been pronounced. At a subsequent date, namely, 
when tramways were first constructed in the metro- 
polis, about twenty-five or thirty years ago, the 
fate of the horsed omnibus was again declared to 
have been settled, but these predictions proved to be 
fallacious, especially as they left out of consideration all 
possibilities in relation to an enormous expansion in 
the passenger traflic throughout the area of London. 
Nevertheless the advent of electric tramways has com- 
pletely altered the situation of affairs by rendering it 
impossible for the horsed omnibuses to compete with 
the tramears, and with the introduction of the self-pro- 
pelled omnibuses the scope of the horsed vehicles has 
become narrowed, and will probably become further 
restricted on the number of the class of mechanically- 
driven omnibus being largely increased. The motor 
omnibus, which was designed for the purpose of rivalling 
electric tramcars, was brought forward in London prior 
to the conversion of the first section of the County 
Council tramways, there having been twenty-nine 
vehicles Jicensed in 1902, whereas the Westminster- 
Tooting tramways were electrically equipped and started 
in May, 1903. The motor omnibus of 1902 and that of 
1908, except in external appearance, differ materially 
from one another. Not the least significant of the various 
causes which have combined to bring into existence the 
self-propelled omnibus as it exists to-day lies in the 
action of the company promoters of a few years ago. 
They introduced a large number of vehicles or chassis 
from abroad, and almost flooded the streets with vehicles 
unsuitable for the purpose, but from the painful experience 
gained by the companies, most of which have come to an 
end, has been evulved the motor omnibuses of to-day, 
which carry about 200,000,000 passengers per annum, 
and have consequently become an important factor in the 
transport of passengers throughout the area of greater 
London. 

The motor omnibuses plying for traffic in the streets of 
London at present also owe a great deal to the action of 
the police authorities whose regulations, although they 
have provel somewhat irksome to makers of motor 
vehicles, have tended towards the production of improved 
vehicles. During 1907 the number of mechanically pro- 
pelled omnibuses licensed amounted to 1205, as compared 
with 783 in the preceding year, and the rejections com- 
prised 297 and 193 in the same years respectively. At 
the same time the latter vehicles were either subsequently 
licensed, or could have been if alterations had been made. 
The increase in the rejections, according to the report of 
the Commissioner of Police for 1907, was caused by the 
owners not having, in overhauling the vehicles, carried 
out the work in a satisfactory manner. A high standard 
is insisted upon, and no vehicle is licensed unless it 
fully conforms to the requirements when presented for 
licensing. The inspection and supervision of the motor 
omnibuses by the police are apparently undertaken in a very 
thorough manner. Thus in 1907, the vehicles reported unfit 
were seven times greater than the total number licensed, 
showing that many of them were reported on several 
occasions. The principal defects related to being unduly 
noisy, the dropping of oil or grease from parts, defective 
brakes, and defects in steering gear. On the other hand, 
the number reported for similar faults in 1906 was only 
five times the total of vehicles licensed. The engineering 
staffs of the companies have made efforts to produce a 
quieter and more trustworthy type of vehicle by making 
alterations to the machinery, and although these are only 
in the nature of experiments, it is anticipated, the report 
states, that good results will follow. It does not appear 
that the police authorities have yet been approached with 
a view to the introduction of smaller and lighter motor 
omnibuses than those which are already in existence. 
The latter do not, of course, represent the final stage in 
the construction of this class of vehicle, and it is therefore 
reasonable to assume that as competition between the 
principal companies has been brought to a close by the 
amalgamation of interests, the dominating company will 
endeavour to make a commercial success of the present 
vehicles before deciding the question of the advisability of 
making any fresh departure. 








THE CLYDE AND NAVAL WORK. 


THROUGH the special prominence into which the Fairfield- 
built protected cruiser Indomitable was brought by her fine 
performances while crossing the Atlantic with Royalty on 
board, public interest in her sister ship, the Inflexible, built 
at the Clydebank establishment of John Brown and Co., 
has been increased. This vessel left the Clyde on 
12th inst. and is about to enter upon her official series of 
speed and other trials in Southern waters. On September 11th 
she was taken up the Clyde to Govan and docked in the 
largest of the Clyde Trust graving docks there. During her 
stay in the dock for hull-cleaning and official examination 
she was naturally an object of much interest to the 
public. She left the dock in the last week of September 
and proceeded to the Tail of the Bank, where she was 
joined by an advance party of 80 men from Chatham, and 
on October Ist by her full crew of 350 men. Subsequently, 
on several separate days, she proceeded down the Firth on 
builders’ trials, preliminary to the more exacting official tests 
upon which she is now about to enter. Her departure from 
the Clyde throws into even stronger relief than before the 
poverty of the stocks and fitting-out basins of the establish- 
ments where naval work is usually a feature, and gives a 
keener edge to the anticipation of Clydeside contractors and 
workers over the forthcoming new naval work. 

The last of the four torpedo boats which were ordered by 
the Admiralty from William Denny and Brothers, Dum- 





barton, last year was launched in the latter end of September, 





and:another of the group ‘‘ No. 19’”’ was under trials on’ the 
Firth on several days last week. These vessels are of 250 
tons displacement, and are fitted with turbines of the Parsong 
type by Denny and Oo., the associated engineering firm. The 
vessels have been specially arranged to burn oil fuel in their 
boilers. Their designed speed is 30 knots, and two of the 
four have been for some little time past included in the Navy 
having in every respect fulfilled the conditions as to speed. 
fuel consumption, and their ability to maintain a given speed 
for long distances at sea. 

Naval work—although none of it is for our own Admiralty 
—is a strong feature at present in the shipyard of 
Yarrow and Co. at Scotstoun, which is, indeed, one of the 
very few busy establishments on the Clyde. Of the ten 
torpedo-boat destroyers which the firm is building for the 
Brazilian Government the Para—the first vessel launched 
from the new yard—ran preliminary trials on the Firth early 
in September. Another of the batch of ten destroyers—the 
Piauhy—was launched on September 7th, and has since been 
put through preliminary trials. The presence of these 
vessels in the covered-in tidal basin of the firm and of the 
line of building stocks, all occupied, forms a bright spot in 
an otherwise depressing prospect. The Yarrow firm, it js 
understood, has work sufficient to last for the better purt of 
two years. 

The recent pronouncement of the First Lord of the 
Admiralty that it is the intention of the Admiralty to give 
out without delay all the protected cruisers and destroyers of 
the new programme to private tender created feelings of 
pleasurable anticipation in industrial and trade circles in 
Glasgow and the Clyde district. Mr. McKenna is to deliver 
this evening—Friday, the 16th inst.—a lecture on ‘ The 
British Navy,’’ in Glasgow, and during the day, at his 
desire, it is intended that he should be taken for a sail down 
the Clyde, in order to bring the shipyards under view, 
Ordinarily, the visitor doing this has his ears assailed 
by a not unmusical hum and rattle, but the present 
state of industrial depression has transformed the usually 
busy shipyards into forsaken-looking areas where bare poles 
and silence reign supreme, It is hoped the visit of inspection 
may stir the First Lord into even more decisive action. 

All the Clyde shipbuilding firms on the Admiralty list who 
specialise in torpedo craft—the Yarrow firm, it is believed, 
excepted—sent in tenders for a share of the fleet of fourteen 
torpedo-boat destroyers to be given out at this time. Thee 
are :—John Brown and Co., Clydebank; Wm. Denny and 
Brothers, Dumbarton ; Wm. Beardmore and Co., Dalmuir : 
the Fairfield Company, Govan ; and the London and Glasgow 
Company, Govan. High hopes are entertained that at least 
a fair share of the contracts for these 27-knot, coal-burning 
craft will find its way to the Clyde. Tenders for the con- 
struction of the five ‘‘ improved ’’ Boadicea cruisers have 
been invited from six Clyde firms, viz.:—The London and 
Glasgow Company, the Fairfield Company, John Brown 
and Co., William Beardmore and Co., William Denny and 
Brothers, and Scott’s Shipbuilding and Engineering Com- 
pany, Greenock. Offers have to be lodged with the Admiralty 
by November 9th, and it is believed that all the firms named 
are tendering for the new protected cruisers. They are to be 
propelled by four screws driven by turbines of 22,000 aggregate 
horse-power. Steam will be generated in water-tube boilers 
of the Yarrow type. 








FORTHCOMING MEETINGS. 
No. JI,” 


THE Manchester Section of the Institution of Electrical 
Engineers have a good programme for this session. The 
meetings will be held in the Physical Laboratory of the 
University of Manchester. The session will be opened by the 
Chairman’s address, Mr. M. Walker, M.I.E.E., occupying 
that position this year. On November 23rd Mr. M. Klos, 
Dr. Eng., will give a paper on ‘‘ Practical Considerations in 
the Selection of Turbo-alternators.’’ A joint paper by Mr. 
R. G. Cunliffe, M.Se., and J. G. Cunliffe, M.Sc., will be 
given on November 17th, the subject chosen being ‘‘ Vaga- 
bond Currents,’’ On December Ist Mr. Cramp, M.I.E.E., 
will deal with the subject of ‘‘ The Electrical Discharge and 
the Manufacture of Nitrogen Compounds.’’ For the last 
paper this year Mr. A. P. M. Fleming, A.M.I.E.E., and Mr. 
K. M. Faye-Hansen, A.M.I.E.E., will discuss ‘‘ Some 
Theoretical and Practical Considerations with regard to 
Transformers.’’ The meetings will be resumed on the 14th 
January, when Mr. M. Walker, M.I.E.E., will give a paper 
on ‘‘The Improvement of Power Factor in Alternating- 
current Systems.’’ On January 26th Dr. E. Rosenberg, 
M.I.E.E., will deal with ‘‘ Parallel Operation of Alter- 
nators; ’’ and on February 9th Dr. W. E. Rhodes, 
M.I.E.E., will give a paper on ‘‘An Elementary Treat- 
ment of Some Alternating-current Problems.’’ ‘‘ Load 
Equalisers’’ is the subject chosen by Mr. J. S. Peck, 
M.I.E.E., for his paper to be given February 23rd. The 
annual dinner is to take place on February 26th. On March 
9th Mr. C. E. Douglas, A.M.I.E.E., will give a paper on 
‘* Large Gas Engines for Electrical Driving.’?’ On March 
23rd the annual general meeting will be held, and on the 
same day Professor K. Rutherford will deliver a lecture, the 
title of which has not yet been announced. 

Two meetings of the Birmingham Association of Mechanical 
Engineers have already been held, and the next one will take 
place on October 22nd, when Mr. T. Meacock will read a 
paper on ‘‘ Continental Practice of Steam Engineering.’’ An 
ordinary monthly meeting will take place on November 7th, 
when Mr, R. C. Ablett, B.Sc., Assoc. M. Inst. C.E., will read 
a paper on ‘‘ Electrically-driven Rolling Mills.’’ The annual 
meeting will be held on December 5th. The paper to be given 
at the extra meeting to be held on December 17th has not 
yet been arranged. On January 2nd the president will give 
his inaugural address. On February 6th Mr. F. Somers will 
give a paper on ‘‘ The Effect that the Workmen’s Environ- 
ment has upon them and their Work,’’ which will be illus- 
trated by lantern slides taken in Germany and England. On 
Saturday, February 13th, the annual dinner will be held. 
At the monthly meeting on March 6th Mr. F. Suffietd will 
discuss ‘‘ The Design and Arrangement of Factory Buildings.”’ 
At the extra meeting on the 20th of that month Mr. Baker, 
general manager of the Corporation’s tramways, will deal 
with ‘‘ Municipal Tramways.’’ The last paper given in the 
syllabus which we have before us will be read by Mr. A. 
Hudson, and the subject he has chosen is ‘‘ The Metallography 
of Steel.’’ The half-yearly meeting will be held on Saturday, 
May 1st. 
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H.M.S. GLADIATOR IN PORTSMOUTH HARBOUR 








H.M.S. GLADIATOR. 





five months’ continuous work the efforts of the 
Liverpool Salvage Association to raise H.M.S, Gladiator 
have been crowned with success. On Saturday morning, the 
3rd inst., the cruiser was refloated and towed safely from 
Yarmouth in the Isle of Wight to Portsmouth Harbour. It 
will be remembered that on the afternoon of Saturday, April 
25th, the American liner St. Paul rammed the Gladiator 
amidships off the Isle of Wight. The Gladiator took 
a list and drifted, or was blown nearly to Black Rock 
Buoy, 400 yards from the shore, where she took ground and 
heeled right over on her ¢tarboard side, and laid on her beam 
ends. The cruiser was terribly damaged, as will be seen 
‘rom the engraving which we give of her, taken almost 
mmediately the vessel had been placed in the dry dock. 

From time to time we have reported the progress of the 
salvage operations, and no doubt our readers are now 
familiar with the modus operandi adopted by the Salvage 
Association under the direction of their able superintendent, 
Captain Young. 

Throughout Friday night, the 2nd inst., pumping was 
continued, with the result that the ship was dry fore and aft 
by Saturday morning. A_ specially made collision mat 
was then placed over the large fracture on the starboard 
side, where a large air cylinder was lowered and made fast 
to the cruiser. A dangerous list to starboard was thus 
effectively dealt with, and at daylight on Saturday it could 
be seen that the vessel was again on an even keel. Her 
increased buoyancy was also very marked. The forward guns 
on each side were visible for the first time since the vessel 
was wrecked, and the upper deck was several feet above the 
water-line. The hawsers and lines which had been holding 
the ship in position were released as the tide rose, and the 
Liverpool salvage steamer Ranger took up a position on the 
starboard side, and the steamer Enterprise and a lighter 
were moored on the port side. By means of wire hawsers 
the Gladiator was made fast to these vessels, with the object 
of keeping her steady when towing began. 

The cruiser was tirst towed at the bows and then at the 
stern. Four tugs were requisitioned—the Beaulieu, Blazer, 
Hector, and Harmony. There was a favouring flood time, 
and the Gladiator proceeded along the Solent towards Ports- 
mouth at about five knots. The four tugs were hauling at 
her bows, with the salvage steamers and air cylinders on 
cither side to keep the vessel steady. 

What will be the ultimate fate of the vessel it is as yet 
impossible to say. A careful examination will be made, and 
if the vessel is found to be worth repairing, no doubt this 
will be done. The salvage expenses have been enormous, 
and there are many who believe that it is useless wasting any 
more money on such a ship. The Gladiator is a second-class 
protected cruiser of 5750 tons displacement, and was built at 
Portsmouth in 1898. She hasa length of 320ft., beam 574ft., 
irda maximum draught of 24ft. Her best recent mean 
speed in heavy weather, the trial lasting for eight hours, was 
{9 knots. She carried ten 6in. guns, eight 12-pounders, 
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three 3-pounders, and two Maxim guns, and had three torpedo 
tubes, two submerged, and one at the stern above the 
water-line, 
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REINFORCED CONCRETE RAILWAY SLEEPERS. 


VARIOUS types of railway sleepers have been invented from 
time to time to substitute the commonly employed wooden 
sleepers. The latest invention of this kind which has been 
brought to our notice is a reinforced concrete railway sleeper 
which has been patented by Mr. Maurice Brukner, of Hun- 
gary, who is represented in this country by Mr. L. Fellerman, 
of 35, Norfolk-street, Strand, W.C. Sleepers constructed of 
reinforced concrete are already known, but it is claimed that 
this particular type possesses advantages which have not 
hitherto been attained, At the same time we are told their 
cost, taking all things into consideration, does not prohibit 
their use for general railway work. 

The construction of these sleepers can readily be followed 
from the accompanying drawings. It will be observed that 
the sleeper has an approximately trapeziform cross section, 
the lower width being about three times as great as the upper 
width, this form having been adopted with the object of 
obtaining a large supporting surface with relatively small 
weight. To ensure secure bedding of the sleeper the under 
side is made slightly concave. In the concrete sleeper, and 
as near as possible to the upper and under surfaces, thin iron 
rods are embedded in the longitudinal direction of the sleeper, 
whilst in the middle part there is no iron. The upper and 
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“Section on Line Y.Y._ 
CONCRETE SLEEPER 





lower groups of the rods are each arranged in two layers. At 
the lower surface about twice as many iron rods are embedded 
as in the upper part. For securing the rail bolts or screws, 
wooden wedges are used, which have the shape of truncated 
pyramids, and they are so inserted in the sleeper that their 
smaller end is turned upwards, so that during the tightening 
of the rail the wedges are also pressed against the sleepers so 
as not only to secure the rail screws in the wedges, but also 
tightly to fasten the wedges in the concrete body. 

It will be noticed from the engravings that the upper part of 
the sleeper where the wedges are fixed is made broader than the 
rest of the sleeper, but this part is not broader than the 
lower surface of the sleeper. Only two wooden wedges 
are required, one of these being placed to one side of the rail 
and the other to the other side. Moreover, the wedges are 
so displaced from one another in the longitudinal direction of 
the rail that for the upper smaller surface of the sleeper the 








width of the material remains practically the same throughout, 
and no dangerous cross section is formed. It will be observed 
from the section on, the line X X and from that on the line 
Y Y that the iron bars running in the longitudinal direction 
are divided into three groups, two of which surround the 
wooden wedges on the outside, while the third group passes 
between the wooden wedges in such a manner that the rods 
| substantially pass through the middle of the strip of concrete 
left between the two wedges. 

These sleepers are said to be very easily constructed. The 
longitudinal bars are so fastened together at given points by 
means of the wire binder A that a strong framework is con- 
structed. At the fastening points of the rails in the frame- 
work thus constructed perpendicular short iron rods B are 
inserted which serve on the one hand for stiffening, and on 
the other for fastening the wire network C and D which is 
provided at these points in the upper and the under surfaces 
of the sleeper ; these pieces of wire netting are provided with 
openings corresponding to the wooden wedges. The wedges 
are held in their places by means of the stirrups E bent in 
the shape shown, and they are hung by their hooked ends on 
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CONCRETE SLEEPER—SECTION 


to two of the iron bars. We are informed that tests have 
shown that these sleepers resist a pressure of from 75 to 80 
tons. Among a number of other advantages claimed for 
these sleepers, perhaps the most important is their durability, 
it being claimed, in fact, that the life amounts to several 
generations. Should it become necessary to renew a wooden 
plug, it is said that the work can be carried out with the 
greatest ease. Since the wood is specially treated, however, 
| and as it is not exposed to atmospheric influences, it is said 
that this is very rarely necessary. With the use of concrete 
sleepers the risk of fire on the track is obviously eliminated 
so far as the sleepers are concerned. Frost, ice and the 
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freezing of the ballast are said not to have the slighest 
injurious effect on these sleepers. The weight of each sleeper 
is approximately 60 1b., and by reason of this weight it is 
claimed that from 60 to 70 per cent. of the ballast is saved. 








THE RAILWAY ACCIDENT IN BERLIN. 


IN our issue of the 2nd inst. we referred briefly to the 





recent accident on the Berlin Overhead and Underground 


ie) 


the three forks must necessarily cross each other. At these 
crossing points it would have been quite impossible to run 
the trains at the same short intervals—three minutes—as on 
the other sections of the railway, since the necessary block- 
ings at the crossing places cause considerable loss of time, 
and, moreover, in spite of the most perfect safety appliances 
it would be attended with great danger in working. In view 
of this, the one line of rails was raised up over the other at 
each of the three crossings, so that the trains on both of them 
could pass without interfering with each other. The 
differences in height between the two lines required for the 
passage of the trains was provided by the gradual ascent of 
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The structure of the overhead railway proper at the three 
| sides of the triangle consists of stone viaducts, on which the 
| arches at the crossings are built in iron, which lends itself 

better to the construction of openings for the passage of the 
| lower trains. At the place where the accident took place 
| there was a bridge over a street 82ft. wide. A general sketch 
| of this bridge and the railway crossing is given in Fig. 1, 
| Figs, 4 and 5 are sections on the lines a-b, c-d respectively in 
| Fig. 1. These show the directions in which the trains run, 

The different lines are in each case designated by the letters 

a, b,c,d respectively. Line ais that for trains travelling 

between Warschauer Bridge and Pctsdam-square ; line b for 
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Fig. 2—PLAN OF TRIANGULAR CROSSING 


Railway. Some particulars of the three-cornered crossing 
where it occurred, which possesses some peculiar features, may 
be of interest to our readers. 

The Berlin Electric Overhead and Underground Railway 
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Fig. 4-SECTION AT a, b 


at present consists of a line running from east to west from 


the Warschauer Bridge to the Zoological Gardens and | triangle lies on the average about 30m. above this zero level, | 


Charlottenburg, with a branch leading first to the Potsdam 
Station and then further into the heart of the city. To 
avoid the necessity of changing, the main line trains are run 
on to the branch line and vice versd. The passing from one 
system to the other is effected by the triangular system of 
rails shown in Figs. 2 and 3. 


the one and descent of the other on inclines, the directions 
of the rise and fall of which are shown in Fig. 3. The 
figures given in the latter represent the vertical ordinates in 
metres of the curve formed by the tops of the rails measured 
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Fig. 3—TRIANGULAR CROSSING 


those between Warschauer Bridge and the Zoological Garden 
line c for those between Potsdam-square and Warschaue: 
Bridge ; and line d for those between the Zoological Gardens 
and Warschauer Bridge. A train on line d, which had left 
the Zoological Gardens and was making for the Warschauer 
Bridge, ran at full speed into the flank of the train onc, 
which had just left the Potsdam Station and was proceeding 
in the same direction. The motor carriage of the train on 
line d was then pushed over the parapet by the impact. 





FAILURE AT Crty-ROAD ELECTRICITY STATION. We have receive: 
from Mr, H. B. Renwick, general manager and secretary of thie 
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from the zero level of Berlin. The ground under the rail 
| so that the upper edges of the rails are from 11 m. to 18 m. 
| above the ground. The arrangement of the structure of the 
| rail-triangle was attended with great difficulty, since, together 
| with its three branches, it had to be carried over the 
| Dresden Goods Station, the Ring Railway, the Potsdam 
| Outer Station, and the main and local lines running into the 


5—SECTION AT c,d 


| County of London Electric Supply Company, Limited, the follow- 
ing note as to the failure at the company’s City-road station on the 
evening of the 9th inst. :—‘‘ The operating engineer was in the act of 
synchronising a 400-kilowatt motor generator, when an are occurred 
| on the switchboard. Immediately following this, a short-circuit 

occurred on the main panel of the 1500-kilowatt turbo alternator, 
| resulting in a section of the switchboard being completely burnt 

out, but the remaining portion of the switchboard was not injured, 
| and we had therefore no difficulty in resuming the supply by at 


The tracks being double, the inner lines of rails at each of | Potsdam Station, as well as several public approach roads. | once starting up a reserve turbine set of 2500 kilowatts. 
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THREE-THROW DRY VACUUM PUMPS. 


SoME three-throw dry vacuum pumps, which are claimed 
by their makers to give results which are not equalled by any 
) r vacuum pump having automatic valves, have recently 


~ constructed by Messrs. F, W. Brackett and Co., of | 
Hythe Bridge Ironworks, Colchester. They are illustrated in 
the accompanying engravings. They have single-acting 
cylinders, 9fin. diameter by 94in. stroke, and displace 128 
“ibic feet per minute at a speed of 115 revolutions. We are 
rr ae that on test at the makers’ works these pumps gave 
on a closed pipe a final absolute pressure of 0.35in. of 

















DRY VACUUM PUMP 


mercury, Which, on the day on which the test was made, 
represented a vacuum of over 30in. of mercury. 

The pump cylinders are of cast iron, and they are provided 
with cast iron trunk type pistons, the latter being fitted with 
lap-jointed Ramsbottom rings. At the top end of the 
cylinder is the firm’s special ‘‘oil seal,’’ which consists of a 
recess fed by oil from the lubricators, the top end of the 
piston being turned down so as to form a shoulder. The 
result of this is that the oil is carried up out of the seal on 
the shoulder of the rising piston, and by this means is 
retained for a considerable time in the seal chamber before 
passing out of the cylinder. 

The oil from the crank pins, which is supplied by sight 
feed lubricators to centrifugal oilers, is caught by the splash- 
guards and fed to the piston oil seals, in addition to the 
supply from the sight feed lubricators fitted for lubricating 
the pistons. The oil, after having done its work on the 
pistons, passes through the deliyery valves, sealing and lubri- 


THE NEW PATENT ACT. 


IT is interesting to notice that the Board of Trade have 
| already been called upon to exercise the powers conferred 
upon them by § 38 of the Patents Act, 1907. They have 
appointed a well-known King’s Counsel to determine whether 
certain licences ought to be terminated, and if so, upon what 
| terms. The parties to the arbitration are Messrs, Rams- 

bottom, of Norwich, and the United Shoe Machinery Com- 
pany, Limited. It may be of interest to remind our readers 
of the provisions of this important section. It makes it 
unlawful to restrict the purchaser or licensee of a patented 
article in the use of that article by imposing terms to the 
effect that he must not use it in connection with certain 
specified articles, or that he must buy certain articles from 
the patentee. Thus the patentee of a particular kind of gear 
wheel cannot grant a licence for the use of it on the condition 
that itis not used in connection with Brown’smachine or that 
it is used with Jones’ machine, or on the condition that the 
licensee buys certain other goods from the patentee. 

This provision does not, however, apply if it be shown that 
the licensee had an option to purchase or take a free licence 
for a reasonable sum, or if the contract enables him to termi- 
nate his liability to observe the covenant by notice, subject 
to the payment of a sum to be determined by arbitration. 
Although this part of the section does not in terms apply to 
existing contracts, if is nevertheless provided, by another 
sub-section, that any such contract made before the passing 
of the Act and containing any condition which would by 
virtue of this section have been null and void, may be deter- 
mined by either party on giving three months’ notice in 
writing to the other party, but where any such notice is 
given the party giving the notice shall be liable to pay such 
compensation as, failing agreement, may be awarded by an 
arbitrator appointed by the Board of Trade. It is probably 
under this section that an arbitration is about to take place. 











LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





GLASS MODEL EXPERIMENTS ON WATER HAMMER. 


Sir,—In commenting on the Stanton steam pipe explosion, you 
refer to my glass model experiments on water hammer as being 
qualitative and not quantitative experiments, and then draw the 
conclusion that the above-mentioned explosion is at present inex- 
plicable, and as I hold different views on both subjects I hope 
you will allow me to state them. My model experiments were 
first made in 1901 before the Manchester Literary and Philo- 
sophical Society--Vol. xlvi., No. 3—and for fear of shattering 
the ‘glass tubes, all the connections were made of india-rubber, 
which provided the necessary elasticity. I did, however, burst 
one tube after having covered it up with cloth, and explained how 
the minimum pressure produced by the water hammer could be 
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DRY VACUUM PUMP 


cating them, this having the effect of making them work very | 


easily and at a low temperature, The valves and seats are 
0! phosphor bronze, set flush in the heads, and are guarded 
80 as to prevent any part getting into the cylinders in the 
event of breakage. 
lubrication. 

The pumps have been designed for continuous working, 
night and day; over long periods, and were made to the order 


of the Ore Concentration Company (1905), Limited, their | 


destination being the Sulitelma Mine in Norway. We under- 


stand that this firm has been making pumps of this type for | 


several years, and with their duplex 6in. and 6in. by Gin. 
pump of the same type they can, so they inform us, obtain 


an absolute pressure on a closed pipe of only 0.4in. of mercury. | 








EGMORE STATION, MADRAS.—With reference to the illustrated 


article which appeared in our last issue on this important terminus | 
which has been recently opened by the South Indian | 


building, 
Railway Company, we understand that the whole of the steel and 
ironwork forming the station roof, the total weight amounting to 
1150 tons, was constructed at the Bristol works of John Lysaght, 
Limited, under the supervision of the railway company’s consult- 
ing engineers, the late Sir George Bruce and Mr. Robert White. 


The main bearings have continuous ring | 


calculated. The plug of water was 6in. long, and the length it 
| would have to travel with a vacuum on one side and atmospheric 
| pressure on the other was 2ft.. and as the modulus of compressi- 
bility of water is about 320,0001b. per square inch, and as the 

velocity of pressure waves in water is 4700ft. per second, it can 
| easily be shown that the pressure produced by a sudden stoppage 
of the plug of water would be 64001b. per square inch.- Of 
course, before this pressure is reached the glass tube will have 
exploded. 

The pressure produced in the case of a water hammer is 
approximately 


P = 800 a/ P Lf pounds per square inch. 


| Here p is the difference of pressure on either side of the plug of 
water, in pounds per square inch ; V, is the volume of the vacuum, 
and V, is the volume of the moving plug of water. 

Now, in the case of the Stanton explosion the boiler pressure 
was 1601b. or 1751b. absolute, and the water hammer pressure 
| would be about 10,6001b. if the vacuum and water volumes were 
| equal, and a pressure capable of bursting the valve, say 1000 Ib. 
| per square inch, would be produced even if the vacuum space 
was one-hundredth of the volume of the moving column of 
water. Now, in spite of the evidence given at the trial as to 
certain cocks being open, there can be little doubt but that 
the lower bend of the 4in. pipe and the length to the engine, 
| say 15ft. long, was full of water, and if, probably due to a 
| slow discharge through the lower drain cock, water was being 
j} let out until steam had access to this lower pipe, slight 





disturbances would be created in the water, and that might easily 
lead to a drop of water in the vertical or horizontal pipes near the 
engine. Now, even if this drop was only a slight one, say ljin., 
the temporary local vacuum thus created, a mere vacuum bubble, 
combined with the 160 lb. of steam pressure, would, as already 
explained, suffice to produce a water hammer blow of 1000 lb. per 
square inch, and that would suffice to produce the explosion. You 
will thus see that although my glass model experiments are neces- 
sarily qualitative, and will have to remain so, the mathematical 
considerations on which they are based permit of quantitative 
estimates being made. For fear of complicating the question, I 
have not dealt with the elasticity of the metal in the steam pipes, 
and I will here only mention that this elasticity materially reduces 
the water hammer pressure, but not sufficiently to obviate 
explosions. 

As regards the Stanton explosion, I am unable, in the absence of 
detailed information, to understand why it should have been 
assumed that the 4in. pipe had been entirely drained and that the 
6in. pipe had not been entirely drained. If there was water in the 
6in. pipe it could only be swept towards the engine if steam had 
suddenly been drawn towards it, but there is no published evidence 
that the engine stop valve was suddenly opened, and there is 
every reason to believe that it would not have been opened at the 
time of the explosion. I therefore prefer to assume that any 
water which may have existed in the 6in. pipe did not cause the 
explosion, but seeing that the 4in. pipe is arranged exactly like my 
glass models, and that if I were asi-ed to produce a water hammer 
explosion on a Jarge scale I would copy the 4in. pipe arrangement 
at Stanton. 7.e., a long horizontal pipe with a drain tap and with 
two vertical pipes, one at either end, it is quite obvious that the 
explosion was due to no other cause than this bend. When such 
bends are fitted, and, unfortunately, there are sadly too many to 
be found in this country, it is beyond doubt that if they are 
allowed to fill with water it is an exceedingly risky operation to 
remove it, and opening the drain tap must inevitably produce 
water hammer. Such pipes should be provided with automatic 
draining arrangements, so that they are always dry, or, if acci- 
dentally allowed to become full of water, this should only be 
drawn off after the steam supply has been shut off and all pressure 
removed. C. E. STROMEYER. 

Manchester, October 13th. 


PROFIT-SHARING. 


Sir,—In discussing Sir Christopher Furness’ scheme in the 
current number of THE ENGINEER, you remark ‘that when Sir 
George Livesey started a similar plan at the South Metropolitan 
Gas Company, he was forced to take the heroic method of dis- 
charging all his union men.” Will you allow me to say that this 
is a grave error; not a single union man was discharged by the 
company, but some 2000 discharged themselves by handing in a 
week’s notice, which was a very different matter. 

CHARLES CARPENTER, Chief Engineer. 

South Metropolitan Gas Company, 

London, 8.E., October 13th. 





STEAM AND AIR HAMMERS. 


Sir,—May we be allowed to call your attention to a small mis 
print in a letter of ours which you publish in this week's issue on 
page 373, column 2, line 37 / 

Our typewritten manuscript reads ‘‘ B.H.P. per 1d.,” meaning 
B.H.P. per penny. The words are used as a quotation from the 
heading of a column in the letter of Mr. Scott-King upon which 
we are commenting. 

This has, unfortunately, been printed as ‘‘ B.H.P. per lb.” As 
there does occur six lines lower down in Mr. Scott-King’s letter a 
heading ‘‘ Lbs. (coal) burnt per I H.P.,” it might appear from our 
letter as printed that we were referring to those figures. 

Manchester, October 14th. B. AND S. MASSEY. 








MANCHESTER ASSOCIATION OF ENGINEERS.—The opening meeting 
of the new discussion session of the above society was held at the 
Grand Hotel, Manchester, on Saturday last. The members first 
assembled at tea, and afterwards, under the chairmanship of their 
president, Mr. George Hughes, listened to a discussion of some of 
the features of the engineering section of the Franco-British 
Exhibition, and the Electrical Exhibition which is now being held 
in Manchester. With two exceptions the remarks of the speakers 
were of a rather partisan character. The first communication was 
read by Mr. S. L_ Pearce, the electrical engineer to the 
Manchester Corporation, who pointed out in a concise and 
interesting manner the principal features of the Electrical 
Echibition. Mr. Walthew followed with some remarks comparing 
the principal features of the four-cylinder vertical Crossley engine 
with the Westinghouse new tandem type vertical gas engines. 
Mr. Bridge described the modern processes and appliances for the 
manufacture of india-rubber. Mr. Charles Day communicated a 
brief description of the Diesel engine, shown at Manchester by 
Mirrlees, Bickerton and Day. Mr. Cooke criticised the electrical 
driving of textile machinery from the financial point of view, and 
Mr. E. P. Hetherington spoke about current practice in machine 
tool design as exemplified at Shepherd’s Bush and Manchester. 
He criticised the claims of some makers of high-speed machinery 
with regard to cutting speeds, and particularly certain milling 
machines whose cutting speeds were so high that it is, he said, 
impossible to obtain a satisfactory surface. 


NEW DREDGER FOR NEW ZEALAND.—There was launched from 
the works of William Simons and Co., Limited, Kenfrew, on 
September 30th, the Mawhera, one of their latest type of twin- 
screw stern-well combined bucket, suction, and discharging 
dredgers. The vessel, which has been built to the order of the 
Harbour Board of Greymouth, New Zealand, was launched with 
all its machinery on board complete ready for work. The hull 
and machinery have been built to Lloyd’s highest class, and the 
bucket and pump-dredging outfit embodies all the most modern 
improvements. The vessel is also supplied with all the appli- 
ances necessary for reclaiming land. The bucket ladder is so 
arranged that the bucket can dredge close up to quay walls, and 
also cut out the dredger’s own flotation. The discharging pump 
is arranged to receive and deliver through a long length cf float 
ing and shore pipes, the material dredged by the suction pump or 
by the buckets. The propelling power of the vessel cons'stsof two sets 
of triple-expansion surface-condensing engines, each driving its own 
propeller. Steam is supplied by two steel boilers constructed to 
Lloyd’s and Board of Trade requirements for a working pressure 
of 160 1b. The engine-room auxiliary outfit includes independent 
automatic feed pumps, bilge pumps, service pumps, circulating 
pumps, condenser, feed heater, and filter. The propelling 
engines are also arranged for driving the bucket chain at two dif- 
ferent speeds, and the suction pump and discharging pump, 
either in conjunction with the buckets or separately. The dredging 
machinery is of very massive design for dealing with hard mate- 
rial, and all parts of the gearing and bucket chain are of special 
hard and durable steel, so as to reduce wear and tear to a mini- 
mum. Independent steam hoist gears are provided both for 
ladder and suction pipe. The mooring winches at the bow and stern 
are of exceptional strength. The dredger, which was named 
Mawhera by Miss Williemina Brown, of Kilrene, youngest daughter 
of Mr. William Brown, chairman of William Brown and (o., 
Limited, has been constructed under the supervision of Mr. Harry 
Raymond, inspecting engineer to the Greymouth Harbour Board, 





New Zealand. 
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THE HEATING AND VENTILATING OF 
MACHINE SHOPS. 


ONE of the most satisfactory methods of heating work- 
shops, as is well known, is by means of the air-blast system, 
in which the air is drawn from the outside atmosphere by 
mechanical means, warmed in its passage over heated sur- 
faces, and ‘then forced into the building and distributed 
through the various departments. To raise the temperature 
of the air either steam or direct-fired air heaters may be 


Fresh Airiotets 


the building into two parts, the Sirocco air heater has been 
erected. As will be seen from the illustration—Fig. 5—the 
heater has been entirely bricked in, leaving the front with 
the furnace door exposed to the opening. By this arrange- 
ment not only are the fresh air inlets cut off from the factory, 
but it is also said to be impossible for the dust or ashes caused 
by the stoking of the furnace or the clearing of the ashpit to 
enter the air supply ducts and, by means of these, pass into 
| the shops. The heater chamber, which is entirely lined with 
white glazed tiles, has two fresh air inlets communicating 
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Fig. i-WORKSHOPS OF THE SOUTH METROPOLITAN GAS COMPANY 


employed, the choice being governed by the conditions and 
circumstances of each case. 

The two heating plants described in the following article 
have been erected by Davidson and Co., Limited, of Sirocco 
Engineering Works, Belfast, and afford examples of the 
direct air-heated and steam air-heated systems. The first 
which we shall deal with is erected at the works of the South 
Metropolitan Gas Company, Old Kent-road, S.E. This is 
an example of a heating plant put in after the building has 
been completed. The second plant, which is at the factory 
of a large engineering firm in Germany, differs from the 
other plant, in that the air is heated by steam, and that 
the heating equipment forms part of the original design of 
the building. The makers point out that the success of a 
direct air-heated system must necessarily depend upon 
the efficiency of the heater, or, in other words, upon 
the proportion of the total heat units contained in the 
fuel which the heater is capable of conveying to the 
air supply. If a current of air be passed over a hot 
furnace, it will absorb a certain amount of heat by 
coming in contact with the hot surfaces, but if the heater 
be badly designed, the difference between the number of 
heat units generated by the fuel and those actually con- 
tained in the air leaving the heater will be found to be very 
great. In the Davidson apparatus, in order to reduce this 
difference to a minimum, the flue gases are led through 
channels having large heating and cooling surfaces exposed 
to the furnace gases and to the current of air to be heated, in 
order that the gases may give off as much of their heat as 
possible before entering the chimney. Care, of course, has 
to be taken that this application of the heat in the flue gases 












































Fig. 2—HEATING PLANT 


is not carried to excess, since by prolonging the distance 
between the furnace and the chimney, and thereby interpos- 
ing a great deal of resistance to the passage of the gases, the 
furnace draught would ultimately be destroyed. 

In the Sirocco apparatus which is used in the plant of the 
South Metropolitan Gas Company, the heater consists of a 
central furnace from the back of which the products of com- 
bustion pass into smoke-boxes to the right and left. From 
these they are drawn through a series of horizontal tubes 
placed on either side of the furnace, to the front of the heater, 
and thence through another series of tubes to the back and 
into the chimney. The tubes are spaced several inches apart 
so that a current of air can easily pass over them. They are 
made perfectly air-tight, so that the flue gases cannot in any 
way come into contact with the air passing round the 
exterior of the tubes. Weare informed that, notwithstand- 
ing the long distance the gases have to travel before reaching 
the chimney, the draught in the furnace is always good, no 
matter what the atmospheric conditions may be. In 
addition to the large air-heating area of the tubes the furnace 
shell and smoke-boxes are provided with large air-heating 
surfaces, with the result that the makers claim that about 
80 to 85 per cent. of the heat units generated by the fuel are 
usefully applied in warming the air. 

The building of the South Metropolitan Gas Company | 
which is warmed consists of one single storey, which is 
about 400ft. long by 50ft. wide, with three bays. The height | 
is 11ft. to the eaves of the roof, which is of the saw-tooth | 
type, with north lights. A gangway, wide enough for carts 
to back into, divides the building into two parts, the left-hand 
portion being used for testing pipes by hydraulic pressure, brass | 
finishing, lamp repairs, painting, &c., while the right-hand | 
section is devoted to gas stoves, which are here repaired and | 
overhauled. In front of this part of the building is a pro- | 
jecting bay of three storeys, used as an enamelling shop and | 
for stores. Fig. 1 gives a plan and section of the building. 
At the back of the above-mentioned opening, which divides | 


| formed that the shops are thoroughly warm. 
| during this winter, when the thermometer outside was 


with the outside atmosphere. In front of these are two coke 
screens, over which water is constantly allowed to drip from 
perforated pipes; the air in passing over these screens is 
consequently both filtered and humidified. The Sirocco 
centrifugal fan, which is connected to the right-hand side 
of the heater casing, is situated in a separate and adjoining 
room. It is 40ft. in diameter, and is driven by a belt 
from horizontal gas engine. The positions of the 
fresh inlets, coke screens, stove, engine, &c., are 


a 
air 
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Ls 
three storeys, the large shop thus constituting a central well 
The workshops on the ground floor are 17ft. high ae 
those on the first and second floor are 16ft. and Lift high 
respectively, all being about 41ft. wide. Particular atte 
tion has been paid to lighting, there being no less re 
28,500 square. feet of glass. Cellars have been built cai 
the greater part of the building, which, owing to the natn 
of the soil, had to be erected on piles. A plan of the build, 
ing is given in Fig. 3, and a view showing part of the exterior, 
which also shows the fresh-air inlet, is given in Fig. 7, The 
entire heating and ventilating plant of this building 
was designed and supplied by White, Child and Bently, 
Limited, the continental representatives of Davidson and Oo’ 
Limited, of Belfast. The following data formed the basis 
upon which the sizes of the heating plant and duct work were 
calculated :—The average temperature in the underground 
portion of the building was to be maintained at 55 deg. Fah 
and that of the other parts of the building at 60 deg. Fah, 
with the outside temperature at 5 deg. Fah. It was decided 
that the plant should be capable of supplying 55,000 British 
thermal units per minute, with a steam consumption not ex. 
ceeding 2600 lb. per hour, and an outside temperature of 
5 deg. Fah. The average winter temperature of the neigh. 
bourhood being about 14 deg. Fah., the foregoing figures 
provided a good working margin. 

The heating plant is erected in the cellar, the fresh air 
being drawn from the outside atmosphere tlrough the build. 
ing shown in Fig. 7. The air is filtered nen through 
a horizontal coke screen, which is 8in. thick and has ps 
area of 172 square feet. This method of filtering has the 





advantage of being simple, the screen being easy to clean, as 
well as cheap to erect, while its upkeep is said to he a 
negligible quantity. The main plenum duct, which 
measures about 7ft. by 6ft., is provided at the point where it 
communicates with the heating chamber with two swing 
doors, by means of which the quantity of air admitted canbe 
regulated. When these doors are closed, the air supply is 
drawn from the building itself, which is provided with a 
system of exhaust ducts communicating with the heater 
chamber. The advantage of such an arrangement is that it 





allows the air in the building to be re-circulated, and makes 


Fig. 3-A GERMAN ENGINEERING WORKS 


plan, which also shows the 
general arrangement of the ducts which convey the 
hot air through the shops. The distribution of the warm 
air is effected by means of circular galvanised steel ducts 
arranged overhead. 
duct, rectangular in shape, which extends about 25ft. beyond 
the fan discharge, and is at right angles to the branch ducts. 
It will be seen from the plan that each half of the factory is 


clearly shown on the 


provided with three branch ducts which pass down their | 


entire length. The ducts are tapered, and they are provided 


They communicate with a short main | 


| diameter. 


with outlets turned towards the ground, and alternately | 


arranged on either side. Each of the six ducts is fitted with 


a regulating valve, enabling the volume of air, and, conse- | 


quently, the temperature in the shops to be varied according 
to requirements. No extraction fans are used, the air passing 
out of the building through ventilators or any other available 
opening. The illustration Fig. 6 gives a view of the stove 
shop, showing the air ducts with the outlets referred to. 

The plant was designed to give 25,000 cubic feet of air 
per minute, representing three complete changes of the 
total cubic contents of the building per hour, and to main- 
tain a temperature of 60deg. Fah. in the shops. 
we are informed, accomplished this without difficulty. At 
a trial carried out with the outside temperature below 
freezing point, the shop became uncomfortably hot after a 
few hours’ run at full load. Under ordinary conditions, 
the plant is started up about three-quarters of an hour 
before the workers come in, and by that time, we are in- 


registering 32 deg. F'ah., the average temperature throughout 


It has, | 


On a cold day | 


the shops was about 55deg., which is found to be quite | 


warm enough for buildings of this character. The fire on 
this occasion was only moderate, and the regulating valves 
in the branch ducts half closed. The temperature of the air 
at the fan discharge was 88 deg. Fah. On opening the 


| valves to their full extent, so as to admit the full volume of 


air, the temperature in the building rose to 60 deg. Fah. 
within a very short time. Coke is the chief fuel used, 
although a certain quantity of shop rubbish is mixed with it. 

The building in Germany in which the second plant already 
referred to is erected covers some 40,000 square feet. It 
comprises a large central -machine shop, measuring about 
118ft. by 66ft. by 35ft. high. Grouped round this shop there 
is a series of smaller workrooms, which form a building of 


| 


it possible for the temperature to be raised to the proper 
degree in a very short time after the plant has been started 
up in the morning. Both the exhaust ducts and the plenum 
ducts are also shown in the plan. 

The heating plant proper, as shown in Fig. 2, consists of two 
cylindrical steam heaters. The air passes through a series of tubes 
set in a cylindrical shell, into which the steam is admitted at 
the top. Each heater measures 6ft.7in. in length by 5ft. 3in. 
in diameter, and contains 121 tubes, of about 34in. in 
The shells are capable of withstanding a maxi 





Fig. 4—HEATER 


mum pressure of 1181b. per square inch. In Fig. 2 the 
heaters are seen from the air inlet side, while Fig. 4 shows # 
side view. At the further end each heater is connected to a 
Sirocco centrifugal fan by means of a conical casing, the apex 
of which is attached to the suction inlet of the fan. This 
casing, as will be seen from Fig. 4, is provided with a swing 
door, by means of which each heater can be cut out entirely and 
the temperature of the air supply to the building regulated 
by admitting more or less cold air as required. The Sirocco 
fans, which are of the standard type manufactured by 
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Fig. 7—FRESH AIR INLET 


Davidson and Co., Limited, are 40in. in diameter, and have an 
aggregate capacity of 70,000 cubic feet per minute against 2in. 
water gauge. When the air is being re-circulated through 
the building, they put through a volume of 56,000 cubic feet 
per minute. The total power required to operate the fans is 
30 horse-power. The fan shafts are carried through the wall, 
the pulleys thus being in a different room to the fans them- 
selves. 

Electric motors are employed for supplying the power, and 
drive the fans through the medium of a belt. The motors 
are direct-current, high-speed machines, and they work on a 
500-volt circuit. They have a speed regulation of 75 per 
cent., and are each capable of developing 25 horse-power, and 
therefore there is a surplus of power to fall back upon should 
it be eventually decided to increase the volume of air beyond 
the specified quantity. 

The control of the entire heating plant has been centralised 
in one room, which is adjacent to the heater chamber, 
enabling the engineer to regulate the apparatus without 
being exposed to the draught of the cold incoming air. He 
can not only adjust from one point all the valves regulating 
the fresh air supply, but he can also control the motors and 


the steam supply to the heaters. The steam is taken direct | 


from the boiler-house of the works, the main being provided 
with a cut-off valve at this point as well as with a safety 
valve set to blow off at a pressure of 118]lb. The various 
admission valves for the heating plant are all systematically 


arranged in the above-mentioned control room, and comprise | 
a valve for the condensing pump and one for each of the two | 


heaters. A pressure gauge is also provided. Under ordinary 
working conditions the condensed steam is delivered back to 
the power house by means of an automatic feed pump capable 
of working against a pressure of 1761b., and having a capacity 
of 530 gallons per hour. There are also three steam traps, 
which can be put into action should the pump fail. 


In this | 


case the water flows into a feed water tank which is situated | 


beneath the boiler-house. 

The distribution of the warm air is effected in the following 
manner :—Kach fan is arranged to deliver air to one-half the 
building, but provision has been made for a single fan to deal 
with the entire building if required, the volume of air, of 


course, being correspondingly reduced. For this purpose a | 


duct has been provided, which passes beneath the two fans 
and connects the air supply systems of each half of the build- 
ing. By a system of valves, the fan which is out of action 


can be cut off, while the other is made to discharge its air | 


into acommon duct communicating with both sides of the 
building. The main plenum ducts are situated beneath 
the cellar floor, and are provided with vertical branch ducts, 
which deliver the air into the central machine shop and the 
other parts of the building. In the former these branch 
ducts are fixed to the main pillars and enclosed in cement, 


which gives them a neat appearance, and also prevents a | 


certain amount of radiation. In the general view of the 





machine shop—Fig. 8—the inlet openings can be clearly 
seen. Each vertical duct is provided with a valve, which is 
placed in the cellar. The entire cost of this heating plant 
was about £4000, while the yearly running cost, including 
depreciation, amounts to £600. 

Both plants can, of course, be used in the summer time for 
ventilating purposes, the heaters being in this case cut out of 
action. 








A YEAR'S MINES’ DRAINAGE WORK. 


IMPRESSIVE evidence of the good work which pumping 
machinery is able to achieve when set to work to clear water- 
logged coal-bearing strata is afforded by the annual reports, 
now before us, of the South Staffordshire Mines Drainage 
Commissioners. How colliery owners would have got on 
without the assistance of the Commissioners’ pumps during 
the exceptionally wet year that has been experienced it is 
indeed difficult to say; one thing. however, is certain, 
namely, that had it not been for the hydraulic engineering 
operations of that body, a large proportion of the Midland 
coal which has been raised during the past twelve months 
could not have been obtained at all; and the South Stafford- 
shire district depends largely upon its coal for the welfare of 
its iron and steel, engineering and general metallurgical 
industries. The report of the general manager—Mr. Edmund 
Howl—shows, with regard to general drainage, that the 
mineral assessed for general drainage rates for the year 
ending 3lst December, 1907, included in the annual accounts, 
has been 2,631,235 tons, which represents a revenue of 





£10,963 9s. 7d. This, it is satisfactory to note, is an increase | 


in output of 127,044 tons, or the equivalent of £529 7s. It 
will be seen, therefore, that the assessable output is gradually 
increasing, which is an all-important matter from the point 
of view of the Commission’s success. The outlay upon 


maintenance of works and steam and electrical pumping has | 


been £2167 2s. 8d., as against £1554 6s. 4d. last year. 
addition to this, £434 13 10d. has been spent upon new 
surface drainage works and placed to the debit of capital 
account. The total amount spent on new surface drainage 
works and charged to capital account since the year 1898 is 
£13,891 6s. This, for the most part, is useful reproductive 


In | 


expenditure, since the more efficient the surface works are | 
the less freely does water find its way to deep workings, and | 
the less strain therefore is thrown on the deep pumping | 


operations, 
financial position, interest to the extent of £2995 4s. 4d. on 


The Commissioners are coping steadily with the | 


loans having been duly paid, whilst £3721 8s. has also been | 


paid during the year as repayment of principal. 

With regard to the Tipton district mines drainage, the 
great difficulties which the Commissioners have had to face 
in the way of an increase of water are shown by Mr. Howl’s 
report, in his further capacity as engineer of the Tipton 





Fig. 8—-MACHINE SHOP 


district. The rainfall from the ist July, 1907, to the 
30th June, 1908, has been 30.23in., as compared with 27.26in. 
last year. The volume of water dealt with by the Com- 
missioners during the year has been the enormous amount 
of nearly 17 million tons, against 15 million tons last year, The 
pumping, instead of decreasing as the summer advanced, 
reached the extraordinary total of 114 million gallons per day 
in the month of July, which is higher than any previous 
month since the great rainfall of 1904. This is partly 
accounted for by some of the engines dealing with ‘‘ pound ”’ 
and partly by a heavy thunderstorm on May 3rd, which, 
coming as it did when the ground was saturated with heavy 
previous downpours, caused the streams to overflow on to 
low-lying areas and thence into the mines. These conditions, 
combined with an increased cost of fuel for working the 
engines, have resulted in the cost of pumping having risen to 
£14,871, or an increase of £1762. At the nearest point to the 
Tipton district boundary, the water in the Oldbury district 
stands at 235ft. Gin. from the surface, having risen lft. 6in. 
during the year. We gather further from this report that 
during the year the mineral raised in the Tipton district has 
been 514,864 tons, against 516,825 tons last year, whilst 
the total water raised has been as follows :—Commissioners’ 
engines and tanks, 16,812,630 tons; private pumps and 
steam pumps supplied by the Commissioners, 2,932,775 tons ; 
private tanks, 1,303,415 tons ; making the very considerable 
total of 21,048,820 tons of water. This shows that as many 
as 41 tons of water have been raised in the district for every 
ton of mineral. Evidently Midland colliery proprietors are 
finding in the water a strong and untiring foe, in their 
contest with which they require all the assistance that 
modern hydraulic engineering and liberal financial conditions 
can afford them. 

With reference to the Tipton district engineering scheme 
good headway is being made. During the year ending 
June 30th, 1908, two Mond gas-driven pumping engines have 
begun to work, namely, the Gospel Oak engine and the Crown 
Meadow engine. Each plant consists of a 100 brake horse- 
power gas engine, connected through rope drive and gearing 
on to a top-and-bottom lift, 14in. diameter, 5ft. stroke, 
capable of raising about 550,000 gallons per day from a depth 
of 570ft. At Crown Meadow the shaft was found to be in a 
very bad state and had practically to be re-made. From the time 
the engine began to pump up to April 28th, 1908, it ran 
at eight strokes per minute to keep the bottom clear for 
sinkers’ work, but on that date the sinkers were driven out 
by an increase of water and the engine has been dealing with 
** pound ’’ ever since. 

At Deepfields new engine, the work of taking down the 
lift and cleansing and repairing the shaft, while pumping 
the pound of water, has been heavy and tedious. The new 
mine coal was reached in the middle of February, and the 
bottom coal during September. At Herbert's Park 
engine, on the 21st December, 1907, the 24}in. lift was finally 
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lowered to a point below the bottom coal, and on the 
18th February, 1908, it was permanently fixed there. This 
lowering isa highly creditable piece of work, having been 
accomplished while the engine has been doing its own pumping 
of nearly two million gallons a day. Three new Lancashire 
boilers, 30ft. by 8ft., have been fixed at the Bradley pumping 
engine, to work at a pressure of 150 Ib. to the square inch ; 
and new high-pressure cylinders, valve boxes, and piston-rods 
have been delivered at the Bradley and Moat engines ready 
for fixing. To assist the further progress of this highly 
useful Tipton engineering scheme, arrangements have this 
week been made for obtaining a further advance of £2000, 
being the fourteenth instalment under the mortgage for 
£100,000, dated 22nd June, 1895, and bringing the total 
advance under the Tipton district new loan up to £85,000. 
Excellent work has been accomplished during the year in 
connection with the surface works, for which the engineer is 
Mr. E. B. Marten, andalso in connection with the Old Hill 
district, for which the engineer is Mr. B. Collis. 
Altogether the South Staffordshire Mines Drainage Com- 
missioners, since modernising their plant, are making good 
headway, and are deserving of much support and encourage- 
ment in their difficult and tedious, but absolutely necessary, 
work, 








DOCKYARD NOTES. 


IN addition to being fitted with two big tripod masts 
instead of one, ships of the Bellerophon class are to have a 
special tower built between the two after turrets, where the 
Dreadnought carries her main mast. This tower will be 
somewhat on the lines of the American skeleton mast, or like 
a miniature Eiffel Tower. 


ACCORDING to the Rivista Marittima, a recent speed trial 
of some of the French Mediterranean fleet ships resulted as 
follows :— 

Knots. 

Patrie .. 

Democratie .. 

Republique . . 

Suffren .. 

Bouvet .. RO pa 
The course was Ajaccio to Toulon, a distance of 160 miles 
odd. The Patrieand Democratie both did very well therefore, 
and the performance of the Republique is very useful. The 
conspicuous failure of the other two ships is remarkable, and 
suggests that they must be in as bad a state of repair as are 
certain ships in the British Navy. 


TARGET practice results for the same squadron at an 
average range of 5000 yards were :— 
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Jules Ferry .. 

Victor Hugo .. 

Bouvet se 
Jaureguiberry 
Suffren .. 

Patrie 

St. Louis. . 
Democratie .. 
Justice .. .. 
Charlemagne 

Gaulois .. 

LS eee 
Republique .. .. .. 


making an average of 20 per 
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cent. for the fleet. 
IN torpedo the Republique came first, with 3 in 6 minutes ; 


the Patrie and Democratie next, with 3in7 minutes. These 
results are hardly what may be described as ‘‘ excellent.’’ 


THE current armament for the new German ships is as 
follows :—Nassau type, twelve 1lin., twelve 6.7in., thirteen 
24-pounders, six 18:n. torpedo tubes. Cruiser ‘‘F’’ has this 
week risen to a similar armament. 


THE Bellona, the first of the new Boadiceas, will be of 
3404 tons, against 3353 for the Boadicea. She is to be given 
a trifle more beam and a little more horse-power ; otherwise 
there will be no difference. 








ELECTRIFICATION OF PARIS SUBURBAN 
LINES 


° 


THE Paris suburban traffic on the Ouest Railway has been 
growing so considerably of late years that at times the 
company is unable to cope with it satisfactorily, and last 
winter the service was so frequently interrupted that the 
suburban dwellers rose up in their wrath and tried to set fire 
to the St. Lazare Station. The directors of the Ouest Company 
declared that they were in no way responsible for the irregular 
service, since they had long been applying for powers to lay 
down lines to be worked electrically between Paris and St. 
Germain and Argenteuil. Having now been authorised by 
Parliament to take over the Ouest Railway, the State finds 
that there is no longer any necessity for procrastination, and 
the project for the electrification of the suburban lines is 
likely to be begun at an early date. This scheme will be 
carried out in conjunction with the two new lines that are 
being laid down between Paris and Bécon-les-Bruyéres. At 
St. Lazare the suburban terminus will be on a level with the 
Cours du Havre and consequently underneath the main 
platforms. There will be six tracks, and the platforms will 
be 180 metres long. The lines will continue to run under- 
ground from the terminus until-they reach the new station 
to be built at Batignolles, and between Asniéres and Bécon 
they will join the new lines now under construction. Thence 
they will pass under the main lines to Garenne, where a 
junction will be made with the existing line to St. Germain. 
Between Asniéres and Argenteuil the lines will be completely 
modified and a second viaduct constructed across the Seine. 
The rolling stock will consist of vehicles 20 metres long. 
With normal traffic each motor vehicle will have a trailing 
coach, but when the traffic is exceptionally heavy arrange- 
ments will be provided for making up trains of six or eight 
coaches. The service will consist of twelve to twenty trains 
an houraccording tothetraffic. High tension tri-phasecurrent 
will be supplied from a central generating station to trans- 
forming stations along the lines, whence continuous current 
will be distributed at 600 to 650 volts, the contact being by a 
third rail. It is estimated that the total cost of electrifying 
the lines to 8t. Germain and Argenteuil will be 55,000,000f., 
excluding the cost of the central generating station, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
A Steady Tone. 

A STEADY tone characterises this market. A fairly good 

2 of busi was secured at the quarterly meeting last 
week for the furnaces and mills and forges, and these are now 
more i employed, whilst the outlook is correspondingly 
improved. At the same time, there is ample room for further 
improvement, for trade cannot be reported active. It is hoped 
that the incipient betterment will gradually strengthen. 





Pig Iron. 

Cold blast pig iron is quoted 110s.; best all-mine, 80s. to 
85s.; part-mine, 49s. to 50s.; and cinder forge, 46s. Some good 
orders have recently been booked, and several producers can see 
their way ahead satisfactorily, although others are less fortunately 
placed. The break up of the German Syndicate, and the con- 
sequent lowering of continental iron and steel prices, is regarded 
with some apprehension, as being likely to lead to increased 
competition both in iron and in steel. 


Finished Iron. 

Manufactured iron r much the same in price as at 
date of last report. The new orders booked have been very 
welcome, and will a.ord more employment than for some time 
past. Marked bars continue £8, galvanised corrugated sheets 
£12 10s., and unmarked bars £6 2s. 6d. to £6 7s. 6d. Galvanised 
corrugated sheets were exported during the first nine months of 
this year to the amount of 282,287 tons, or a reduction of 82,055 
tons; the value being £3,938,082, which was a decrease of 
£1,427,564. The shipments to India, Australia, the Argentine, 
and several other markets were below those of a year ago. With 
reference to the month of September, the shipments were 30,275 
tons, of the value of £420,968, this being a decrease in quantity 
of 2790 tons and in value of £70,048. e chief market for the 
month was India, which showed a slight improvement, second 
place being occupied by Australia, which also purchased more 
freely than a year ago. The third best customer was ths Argen- 
tine Republic, that market, howeyer, being considerably below 
last year. Business with British South Africa was about station- 
ary. A considerable increase is noticeable in trade with Japan. 


Steel: Alleged Arrangement with America. 


In the steel trade the report is repeated that 56,000 tons 
of steel sheet bars have been ordered from the United States Steel 
Corporation for shipment to this country. It is now stated that 
an arrangement has been come to by which English makers agree 
to continue to buy American stee!, on the condition that the 
Americans refrain from sending their galvanised sheets into British 
colonies. Bessemer sheet bars are quoted locally £4 12s. 6d. to 
£4 15s., and Siemens £4 15s. Structural steel is somewhat im- 
proved. Joists are quoted £5 lds. to £6 5s.; boiler plates, £7 ; 
girder plates, £6 to £6 2s. 6d.; and angles, £5 15s. to £5 17s. 6d. 





Solihull Sewerage Scheme. 

A Local Government Board inquiry has been held into an 
application by the Solihull District Council for powers to borrow 
£40,050 for works of sewerage and sewage disposal in the Shirley 
and Blossomfield districts. £37,015 is, it is stated, to be spent on 
works, and £3015 on the purchase of land. 


Mining Engineers and Breathing Apparatus, 

The forty-first annual meeting of the South Staffordshire 
and Warwickshire Institute of Mining Engineers was held at the 
Birmingham University on the 11th inst., when Mr. Alexander 
Smith presided. The Council’s report showed that the member- 
ship totalled 161. During the year an honour had been conferred 
upon the Institution by the appointment of Professor Redmayne, 
one of its past presidents, to the position of Chief Inspector of 
Mines. The accident at Hamstead had again raised the question 
of life-saving apparatus, and a Committee was being appointed to 
consider the matter thoroughly. The report of the scrutineers 
showed that Mr. A. W. Grazebrook (Himley) had been elected 
president of the Institute, and Mr. Hugh Johnstone (H.M. 
Inspector of Mines) vice-president. A vote of thanks was accorded 
the retiring president. In acknowledging the compliment, 
Mr. Alexander Smith expressed satisfaction that the members of 
the Institute were alive to the necessity of establishing a rescue 
station in the district equipped with breathing apparatus. He 
would not claim that such a provision would do everything that 
was desired, but he was positive it was a step in the right direc- 
tion, and he was anxious to see such a provision in the 
district. He desired the provision to be made voluntarily, and 
before it was forced upon them by the Home-office. Not only 
Government inspectors, but the leading members of the 
mining profession were convinced that the establishment of 
rescue stations was a wise and proper precaution. Mr. 
Grazebrook, in his presidential address, said he must confess that 
the public appeared to have been carried away with an 
exaggerated ian of the benefit that was likely to result from the 
establishment of central rescue stations in the various coalfields. 
There was a tendency to feel that with a rescue corps on the 
ground all would be safe. Yet they read that had there been a 
rescue corps available at the Washington Glebe pit explosion in 
February last they could have been of no service. The same 
remark applied, in his opinion, at any rate, to the Hamstead 
disaster. He hoped soon to be in a better position to judge of 
their usefulness and reliability from personal experience, for they 
had two sets of Draeger apparatus at Hamstead, one of which had 
been kindly presented to the colliery by Mr. E. C. Meysey- 
Thompson, and they would soon start training their men to use 
them. 











NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


MANCHESTER, Wednesday. 


Pig Iron Dull. 

THERE was a good attendance on the Manchester Iron 
’Change on Tuesday, but complaints of dull trade were to be found 
on all hands, particularly in pig iron. There was not perhaps 
much change in Lincolnshire or Derbyshire, although for firm 
orders, current prices would have been ‘‘ shadad ” to some extent. 
There was no change to report in Staffordshire, whose representa- 
tives appeared to take a rather gloomy view of the situation, but 
Middlesbrough has suffered severely through the drop at the close 
of Jast week in ‘‘warrant” iron. It is only fair to say, however, 
that makers do not follow the reduction, and refuse to book orders 
under 6d. to 1s. per ton more. Scotch is rather uncertain. The 
Glengarnock representative on ’Change quoted 61s., delivered 
Manchester, but there were offers at fally 1s, 6d. per ton under 
this figure. Gartsherrie showed little change, but Eglinton ruled 
lower. There was very little business reported in either East or 
West Coast hematite. The last named was fully 6d. per ton lower. 
There was little or no change to note in East Coast. Forge iron 
shared the prevailing dulness, and was quoted about Is. per ton 
lower on the weck. 


Finished Iron and Steel. 
The recent briskness-in steel is quietening down, although 





makers’ agents hope that the position will be maintained. 





Copper, &c. 


A dull inquiry for manufactured at late 
lead : Steady and ptt ecg English tin ingots : "nal 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 53s.; Sta’ i 
52s, 6d. to 588. ; Derbyshire, 53s, ; Northamptonshire sevice 
to 54s.; Middlesbrough, open brands, 58s. 10d. to 598. 4d. Scotch, 
Gartsherrie, 61s. to 61s. 6d.; Glengarnock, 59s. to 60s.: Eglin. 
ton, 58s, 6d.; Dalmellington, 58s. 6d. to 59s, delivered Man. 
chester ; West Coast hematite, 59s. 6d. to 60s.; East Coast ditto. 
57s. 6d. to 58s., both f.o.t, Delivered Heysham: Gartsherric’ 
59s. to 59s. 6d.; Glengarnock, 57s, to 58s.; Eglinton, 5s, 64. 

ton, 56s. 6d. to 57s. Delivered Preston: Gartsherric’ 

; 6d.; Glengarnock, 58s. to 59s.; Eglinton, 57s. 6q,: 
Dalmellington, 57s. 6d. to 588, Finished iron: Bars, £6 10s; 
hoops, £7 12s. 6d.; sheets, £7 15s. to £8. Steel: Bars, £6 5s. to 
£6 7s. 6d.; Lancashire hoo £7 5s.; Staffordshire ditto 
£6 17s. 6d. to £7; sheets, £7 . to £8; boiler plates 
£7 7s. 6d.; plates for tank, girder, and bridge work, £6 5g, 
to £6 7s. 6d.; lish billets, £4 12s. 6d. to £4 15s.; foreign 
ditto, £4 5s, to £410s. Copper : Sheets, £73 ; tough ingot, £63 1 
to £64 ; best selected, £63 10s. to £64 per ton ; copper tubes, {d, : 
brass tubes, 7}d.; condenser, 8}d.; rolled brass, 6 .; brass wire. 
64d.; brass turning rods, 64d.; yellow metal, 64d. per lb. Sheet 
song £16 5s. to £16 15s. per ton. English tin ingots, £13] 
per ton. 


The Lancashire Coal Trade. } 

; There was a gene attendance on the Coal Exchange, but 
business was slow. There was great firmness in house coal, but in 
other respects, especially slack, prices favoured buyers. Shipping 
trade was slow, present business centering in the execution of old 


contracts. Meant quotations are well maintained. 


Sheet 





BaRROW-IN-FURNESS, Thursday, 
Hematites. 

The trade being done in hematite iron is small in bulk, and 
the prospective demand does not give much hope of a better state of 
things in the near future. Makers are not in possession of many 
orders, but they are able to sell practically all the iron they are 
smelting. There has, however, been an increase in warrant stocks 
this week for the first time for four months. Warrant stocks now 
stand at 6000 tons. Makers hold about 25,000 tons of iron in 
stock, which is, of course, a very low average. The chances are 
that a better demand for iron will spring up on the part of steel 
makers, and with a view of ting that d d another furnace 
has been put in blast this week. There are now twenty-three 
furnaces making iron in’the district. The demand for iron on 
foreign, colonial, and continental account is meagre, and from a 
continental point of view it is probable that next to no business 
will come to hand for some time yet. Prices are easy in tone. 
Mixed Bessemer numbers are at 60s. 6d. per ton net f.o.b., but 
sales are noted at a shade below this nominalquotation. Warrant 
iron sellers are at 59s. 74d. net cash, but transactions in warrant 
iron are very few in number, and represent but a small bulk of 
metal. Some business is reported in special hematite iron, but 
the trade being done is not nearly so large as it was some time ago. 
ae popoia is in better demand and a furnace is being put in 
blast to augment the output of this class of metal. Orders for 
ferro-manganese are coming to hand to a moderateextent. Scrap 
iron is in slow sale. Charcoal iron is in fair request. Iron ore is 
very quiet, and the trade is mostly confined to native classes, the 
imports of foreign ores being very small. Good average native 
sorts are at 10s. 6d. net at mines, 





Steel. 

At Workington the steel mills are all employed, and there 
is a better state of things there than for some time past, but the 
position at Barrow remains the same. There is, however, some 
hope that the works will resume operations before the end of the 
year. The demand for all classes of steel, however, both on home 
and foreign account, is small, and there are no large specifications 
in the market at present. Prices are low, and generally speaking 
will not yield a profit to the maker, but they are not low enough 
to induce buyers to give out large contracts. 


Shipbuilding and Engineering. 

The shipbuilding trade isin a weak position, as orders 
are not coming in as quickly as the work in hand is being turned 
out. There are some prospective orders in the market, however, 
and builders are tendering for Admiralty and other work now on 
offer. Engineers are hoping to get some gun-mounting orders. 


A New Bridge. 

The new bascule bridge, built to the design of the late 
Sir Benjamin Baker, to carry the railway and cart road over the 
Buccleuch e-way at Barrow has been opened for traffic this 
week. It has a single leaf, and is raised by means of hydraulic 
machinery. The opening span is 100ft. wide. The old bridge, 
which has been in service for over thirty years, is now being 
demolished, and afterwards the work of widening the e-way 
from 80ft. to 100ft. will be proceeded with, with the hope of com- 
pleting the job at the end of this year. 


Shipping and Coal. 

The shipping trade shows no improvement. The exports 
of iron and press from West Coast ports last week amounted to 
9152 tons, as compared with 12,630 in the corresponding week of 
last year, a decrease of 3478 tons, For the year to date the ship- 
ments aggregate at 377,753 tons, as against 684,031 tons in the corre- 
sponding period of last year, a decrease of 306,278 tons. Coal is 
in small demand, but a fuller sale of coke is reported. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The Hull Coal Trade. 

THE weight of coal forwarded to Hull during September 
amounted to 497,824 tons, a total which ccmpares with 576,960 
tons for September of last year. For the nine completed months 
the weight was 4,500,576 tons, as compared with 4,830,672 tons for 
the corresponding period of last year. The heaviest tonnage was 
sent by Denaby and Cadeby Main, with 49,024 tons for the month, 
and 408,600 tons for the nine months. These figures compare with 
76,304 tons for September of 1907, and 498,064 tons for the corre- 
sponding nine months of that year. Aldwarke Main comes second 
with 32,688 tons for last month, and 228,856 tons for thenine months, 
compared with 28,792 tons and 175,560 tons for the corresponding 
periods of 1907. A number of South Yorkshire collieries exhibit 
considerable increases as compared with last year’s business at the 
same period. In some instances a decrease is shown. 

The Export Business. : 

The exports of coal from Hull during September reached 
300,625 tons, about 55,000 tons decrease on the month ; for the 
nine months, 2,198,207 tons, a total which is short of last year's 
trading at the corresponding period by about 270,000 tons. The 
coastwise trade has fees Be , for the completed period of the 

ear, by some 39,000 tons compared with a year ago. In exports 
orth Russia tops the list of foreign markets with a total of 
108,735 tons for the nionth and 543,418 tons for the nine months, 
compared with 64,099 tons and 341,128 tons for the similar periods 
of 1907. Germany is: second :with-54,947 ‘tons, compared - with: 
62,587 tons for September-of.last year; for the nine mopths, 
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351,404 tons, compared with 350,973 tons for the nine months of 
last year. Sweden takes third place with 36,832 tons for the 
month and 307,163 tons for the nine months, compared 
with 35,376 tons and 263,125 tons for the respective periods of last 
year. Holland shows a —_— decrease both on the month and on 
the nine months, viz., 25,255 tons, compared with 100,794 tons, and 
285,647 tons, compared with 614,440 tons. France shows a slight 
advance on the month—to 16,580 tons from 16,387 tons—and a 
considerable decrease on the nine months, to 166,339 tons from 
208,100 tons. Decreases are also shown by Belgium both on the 
month and the nine months. Denmark has advanced on the month 
to 9695 tons from 9119 tons, and on the nine months to 94,692 
tons from 46,979 tons. Italy took 8024 tons last month, against 
58] tons for September of last year; for the completed period, 
62,151 tons, against 130,182 tons. Another market which increased 
largely on the month was Egypt—to 15,024 tons from 10,464 tons ; 
but decreased considerably on the nine months—to 85,436 tons 
from 121,580 tons. 


Hous, Small Coal, and Coke. 

Quotations for domestic fuel may be quoted as before— 
Barnsley ‘‘softs,” 11s. 6d. to 12s. 6d. og ton ; secondary sorts, 
10s. to lls. per ton. he continued mild weather operates against 
any general advance. In small coal the South Yorkshire district 
is now being somewhat affected by the dearth of orders from 
Lancashire, owing to the cotton trade dispute; and, more par- 
ticularly, coal for spot sales is being parted with at 4s, 6d. to 
js. per ton. Contracts are not being made at these figures. 
Purchases are restricted to immediate requirements. ‘The con- 
dition of the coke market is unchanged, best washed making 
10s, 9d. to 1ls. per ton, and unwashed 10s, 3d. to 10s. 9d. 
per ton. 


The Iron Market. 


: Official quotations for hematites remain unaltered. West 
Coust, 68s. to 70s. per ton ; East Coast, 63s. to 65s. per ton—in 
both cases net, delivered in Sheffield or Rotherham. Makers are 


not pressing sales, and buyers are not eager to purchase. The 
Lincolnshire Ironmasters’ Association met last Friday, but no 
alteration was made in official quotations, which continue, net and 
delivered in Sheffield or Rotherham, as follows :—Lincolnshire, 
No, 3 foundry, 49s. ad ton ; No, 4 foundry, 48s. per ton ; No. 4 
forge, 47s. per ton ; No. 5 forge, mottled and white, 47s. per ton ; 
basic, 48s. per ton. Lincolnshire pig ironmakers are stil] asking 
2s, a ton more than their official prices, being fully sold forward. 
Very litt'e business is done, buyers adhering to the waiting 
policy to which reference was made last week. Business is being 
done in Derbyshire iron at 50s. per toa for No, 3 foundry, and 49s, 
per ton for No, 4 forge. 


Bars, Sheets, and Billets. 

The South Yorkshire Bar Iron Association at their 
recent meeting did not alter quotations, Bar iron, £6 10s. per 
ton ; sheets, £8 to £8 10s. per ton ; Bessemer billets, £7 per ton ; 
Siemens ditto, £7 10s. per ton. 


The Heavy Industries. 

Since last week we understand that inquiries are out to 
private yards for the construction of cruisers under this year’s 
Admiralty programme. These are in addition to the inquiries 
for torpedo-boat destroyers referred to previously, which have 
been out for several weeks. Business in railway material is 
reported to be only quiet, but tramway specialities in points, 
crossings, wheels, axles, &c., is providing a fair amount of work, 
though, of course, makers could easily do with a good deal more. 
Considerably more inquiries are being received in respect of 
marine work, consequent on the improved industrial atmosphere 
on the East Coast. These inquiries at present, however, appear 
to be only for estimating purposes, to at oa shipowners to place 
orders, Although these inquiries have not yet crystallised in 
orders, it is hoped that some business may result later on. 


The Lighter Trades. 


A fairly satisfactory amount of business is reported in the 
manufacture of steel parts of agricultural machinery and 
implements, machine knives, &c. Russia is a good customer in 
beader plates, reaper sections, and similar parts of agricultural 
producticns. More activity is also being evidenced in the silver 
and electro-plate branches. We cannot hear of any improvement 
in the general cutlery manufacture, either on home or foreign 
account. The recent official return of cutlery exports shows 
another decrease, the value last month having been £54,537, com- 
pared with £66,547 for September of last year. For the nine 
months the cutlery exports reached a total of £460,274, against 
£567,632 in 1907. 


Miners’ Wages: Advance to be Asked for. 

‘The Executive Committee of the Yorkshire Miners’ Asso- 
ciation met at Barnsley on the 12th inst., when it was agreed to 
make further application for an advance of 5 per cent., the secre- 
tary, Mr. J. Wadsworth, being instructed to forward the applica- 
tion to Mr. T. Ashton in order that it may be brought before the 
Coal Conciliation Board. 


The New Master Cutler. 

On Tuesday last Mr. Douglas Vickers, J.P., a director of 
Messrs. Vickers, Sons and Maxim, Limited, River Don Works, 
Sheffield, was formally installed Master of the Cutlers’ Company 
of Hallamshire. The members of the ancient Company assembled 
in the Court House, Sheffield, where the installation took place 
according to the time-honoured ceremonial. The Master Cutler’s 
father, Col. T. E. Vickers, C.B., was Master Cutler in 1872. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 

BusINESS is disappointing both in extent and character, 
and the revival which every one last month expected was close at 
hand seems to be as far off as ever. The recent expectations have 
not been fulfilled, and demand is as slack as ever, while prices, 
which promised to rise steadily, have dropped back, so that No. 3 
Cleveland iron, which in the latter part of last month went up to 
52s, 9d. per ton, has dropped this week to 49s, 6d., losing 1s. in 
the last week. The price is back to what it was last May, which 
is very poor after the anticipations of last month. Doubt- 
less the revival would have gone on if there had not arisen the 
political complications in South-East Europe ; that upset all calcu- 
lations, and on the top of them there is the disorganisation in 
Germany due to the probable termination of the pig iron syndi- 
cates at the end of the year, which means keener competition than 
ever, and still lower prices. ‘Thus traders will not buy at present, 
and the markets are dull, and in a state quite different from what 
was looked for, with market stocks increasing and exports falling 
off. No. 1 is at 52s., No. 4 foundry at 48s. 6d., No, 4 forge at 
47s, 6d., and mottled and white at 47s, 


Hematite Pig Iron. 
The producers of East Coast hematite pig iron are 
generally well situated, and neither foreign political matters nor 
German syndicate troubles affect them. ey sold heavily last 


month, and for the present are practically independent of the 
market, while the improvement in the steel trade leads them to 
expect that the brisker demand and increased consumption of 
hematite pig iron will be kept up. Makers are thus in no hurry to 


the orders are to be executed next year than they will accept for 
prompt or early delivery. For mixed numbers 57s. per ton will be 
taken for prompt delivery, and 57s, 6d. for delivery up to the end 
of the quarter, but 60s. is the figure for delivery over the first 
three months of 1909. The fact that inquiries and orders for 
hematite iron are few just now is not disquieting, for makers have 
so many contracts booked that they can well afford to wait, and, 
besides, it could not be expected that the pressure to buy could 
long be kept as keen as it was last month. ith better prospects 
in the steel trade, it is generally expected that prices of hematite 
iron will continue to advance, and there is no speculative business 
to interfere with legitimate trade, for not a ton of hematite pig 
iron is now to be found in the public store. Rubio ore is firm in 
price, 16s, per ton, delivered at wharfs in Tees, being the general 
quotation. Ironmasters, as a rule, have arranged for supplies to 
carry them on for the next three or four months, and some firms 
have considerable stocks at their works. 


Pig Iron Stocks. 

It would almost seem that Cleveland ironmasters are in 
advance of the requirements of the market, seeing that they have 
restarted several furnaces, and now the stock of Cleveland pig 
iron in Connal’s public store is increasing almost every day. Of 
course, when the additional furnaces were blown in a revival 
seemed to be setting in, but this has been checked by the state of 
affairs which has since developed in South-east Europe, and 
people are not so sure of better trade and higher prices as they 
were. The increasing stock rather tends to weaken the market. 
With the winter season ahead ironmasters were very sanguine 
when last month they added eight to the number of furnaces in 
blast. Some addition to their stocks during the next few months 
can hardly be avoided. The stock of Cleveland iron in Connal’s 
store has risen to 79,788 tons, as compared with 73,848 tons at the 
end of last month. The minimum stock reported since 1900 was 
47,949 tons on July Ist, so that there has been a substantial 
addition in the last three months, and it is becoming more 
tolerable for the speculators in warrants to operate. 


Pig Iron Exports. 

October is almost invariably a month of extensive ship- 
ments of pig iron, because consumers abroad are preparing for the 
winter by laying in stocks, and the tenth month of the year is 
generally not much short of the best. That is not so this year ; 
indeed, October is turning out to be almost the slackest shipping 
period of the twelve months, In a large measure this is due to 
the state of affairs in Germany, where trade has been greatly 
disorganised by the course of events in connection with the ;ig 
iron syndicates. Consumers are waiting, because they believe that 
at the termination of these organisations with the end of the year 
prices will fall materially, and competition become extraordinarily 

een. Thus people put off buying wherever it is possible. The 
total shipments of pig iron this month from the Cleveland district 
to Wednesday night only reached 46,090 tons, as compared with 
43,605 tons last month ; 72,495 tons in October, 1907 ; and 55,730 
tons in October, 1906, all to 14th. 


Trade of Middlesbrough. 

The return of the Middlesbrough Chamber of Commerce 
for the third quarter of the year shows anything but a satisfactory 
state of affairs. The exports of pig iron during the three months 
only reached 283,486 tons, whereas, in the corresponding quarter 
of last year, they were 394,255 tons, and the nine months’ ship- 
ments have been no more than 914,745 tons, against 1,250,498 tons 
in the same period of 1907. The value of Middlesbrough’s exports 
oversea last quarter was only £1,900,526, that being £439,415 less 
than in the third quarter of 1907, and the value for the nine 
months was £6,053,737, or £1,248,953 less than in the correspond- 
ing period of 1907, a fall approaching 20 per cent. The output of 
pig iron was reduced, yet the stock in the public store increased 
25,498 tons during the quarter. Out of 81 furnaces built at 
Middlesbrough 56 were in operation at the close of the quarter, or 
five fewer than at September 30th last year. The output of pig 
iron during the quarter was estimated at 555,000 tons, or 35,000 
tons less than in the corresponding three months of last year. 
The imports of iron ore were 449,091 tons, against 515,725 tons in 
the third quarter of 1907, and for the nine months the quantity 
was 1,305,503 tons, as compared with 1,479,928 tons in the corre- 
sponding period of 1907, the quantity this year being the smallest 
since 1904. There were increased exports of coal, salt, chemicals, 
and manufactured slag, but the tonnage of vessels launched at 
Middlesbrough yards this year has not been half of that reported 
last year. 


Manufactured Iron and Steel. 


The disturbed political atmosphere has checked the 
improvement that was appearing in several branches of the 
finished iron and steel industries of this district, and though there 
are a good number of inquiries made, they lead to very little actual 
business. The advance of 5s. per ton made last week by the iron 
bar and angle producers has been against business. The steel 
plate makers have not followed the example ; they met at New- 
castle a few days ago and agreed not to alter prices, though in 
other districts manufacturers have raised their quotations, and are 
now asking higher rates than are quoted by firms in this North- 
East Coast. Steel ship plates are at £6, steel ship angles at 
£5 12s. 6d. packing iron and steel £5 10s., all less 24 per cent. 
f.o.t. Iron ship plates were advanced a few weeks ago to 
£6 7s. 6d., less 2} per cent. f.o.t., and are kept at that. Some 
very heavy orders for steel rails are reported to be in the market 
both for home and export delivery, and the outlook for the makers 
engaged in this business is very good. In one case tenders are 
asked for as great a quantity as 78,000 tons. Rails are not likely 
to be any lower in price, and money is cheap, the situation being 
favourable for proceeding with railway eaterprises. At home the 
railway men are to give their answer by Friday of next week. The 
dispute at the Kilton Ironstone Mines has been settled, and the 
mines, which have been idle for nine weeks, will be reopened next 
week. The men at first rejected a settlement by arbitration, but 
eventually the dispute has been adjusted by that means, and the 
arbitrators have determined the rates to be paid. The wages of 
the men at the North-Eastern Steel Works, Middlesbrough, are 
regulated by sliding scale based upon the price of steel rails 
realised by the firms. The accountant’s certificate shows that the 
wages for the next three months will be reduced eleven per cent. 
As an outcome of the settlement of the strikes at the shipyards on 
the North-East Coast, an agreement has now been signed which it 
is hoped will prevent all strikes in future. The —— which 
was drafted by a joint committee, provides procedure for deali 
with all shipyard and ship ar cig disputes in the area cove 
by the federation, and lays down that there shall be no stoppage 
of work until the means of settling disputes provided by it have 
been exhausted. 


Coal and Coke. 

Business is slack —indeed, much less active than usual 
at this season of the year, when there should be very large 
deliveries, especially of steam coal for export. Companies are 
buying pretty freely for renewals ; they usually purchase at this 
time of the year, and by securing their rails now they will get 
them at what is generally believed to be the bottom. 


Engineering and Shipbuilding. 

At the engineering establish ts | is becoming 
rather more favourable, and the same may be said of the shipyards. 
More men are being taken on, and the old orders are keeping the 
works fairly well employed, though there are still numbers of the 
men idle who were concerned in the late strike, and must remain 
so until new work is forthcoming in greater bulk. Shipbuilders 








sell iron for forward delivery, and ask considerably more where 


report more inquiries, but the owners are not disposed to give 





any higher prices for new vessels than have lately ruled. As little 
as £5 per ton is reported to have been quoted for a new tramp 
steamer, and undoubtedly there is keen competition for work. 
The fact that the steel plate manufacturers of the North-East 
Coast have decided not to raise their prices will make it easier for 
the shipbuilders. 


Wages Matters. 

Following the reduction of 14 per cent. last week in the 
wages of the blast furnacemen of the north-east of England, the 
Cleveland Mineowners’ Association have claimed a reduction of 
1,35 per cent. in the wages of ironstone miners, and the consumers 
are s!ow about buying for winter, and some of the collieries are 
very irregularly employed. Best steam coals have been reduced 
to 12s, 3d. per ton f.o.b., and seconds to 10s. 6d., while smalls 
range from 4s. 6d. to 6s. 3d. Best gas coals can be got at 10s. 9d. 
f.o.b., and seconds at 10s. Coking coal has dropped to 9s. 6d. 
and in some cases 9s., and bunkers can readily be got at 9s. 3d. 
Foundry coke ranges from 17s. 6d. to 18s. f.o.b., but furnace coke 
is somewhat weaker — and sellers will readily take 15s. 9d. 
per ton delivered Middlesbrough, or equal thereto. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The General Trade Outlook. 

THERE is littie or no improvement in the general condi- 
tion of trade in Scotland since last report. Thecoal trade is really the 
only industry in which there is anything like activity, and this is due 
to heavy exports, which are of doubtful continuance, at least at 
present high prices, There is great depression in the building 
trades, and this has now affected the granite, stone and slate 
quarries, in connection with which whole communities, which have 
never formerly known what it is to be in want, have been 
deprived, temporarily at least, of their means of subsistence. 
Foreign competition, in granite and slate especially, is now so 
severe that it is difficult to maintain former connections, even in 
the best of times; but now work has been stopped almost 
altogether at places like Creetoun, in Wigtown Bay, and at the 
famous West Highland slate quarries. The recent improved 
weather has come too late in most districts to effect any material 
improvement on agricultural prospects. 


The Glasgow Pig Iron Market. 

The warrant market has suffered in sympathy with the 
different Exchanges from the crisis in the East, and it has shown 
much less buoyancy on receipt of more favourable news than have 
the stock markets. Business has been done in Cleveland warrants 
from 50s. 3d. to 49s. 84d. cash, at 50s. 10d. to 49s. 8d. one month, 
and 50s. 9d. to 49s. yd. three months. Transactions have also 
been noted at 50s. 84d. for delivery in twenty-nine days, 50s. 7d. 
sixteen days, 50s. 3d. eighteen days, and 4%s, 10d. twenty-five 
days. 


Scotch Makers* Iron. 

There are 76 furnaces in blast in Scotland, compared with 
75 last week and 86 at this time last year. Orders in hand are re- 
ported to be sufficient to carry away the current output for some 
time ; but the market has been decidedly quieter for new business, 
and in the last day or two there has been a slightly easier 
tendency in prices. Monkland, No. 1, is quoted at Glasgow 
57s. 6d.; No. 3, 55s. 6d.; Carnbroe, No. 1, 58s. 6d.; No. 3, 56s.; 
Clyde, No. 1, 62s.; No. 3, 57s.; Gartsherrie, No. 1, 62s. 6d.; No. 3, 
57s. 6d.; Summerlee, No. 1, 63s.; No. 3, 58s.; Calder, No. 1, 64s.; 
No. 3, 59s.; Langloan, No. 1, 68s.; No. 3, 63s.; Coltness, No.1, 
89s.; No. 3, 6ls. 6d.; Glengarnock, at Ardrossan, No. 1, 63s.; 
No. 3, 58s.; Eglinton, at Ardrossan or Troon, No. 1, 57s. 6d.; 
No. 3, 55s.; Dalmellington, at Ayr, No. 1, 60s.; No. 3, 55s.; 
Shotts, at Leith, No. 1, 63s.; No. 3, 58s.; Carron, at Grange- 
mouth, No. 1, 65s.; No. 3, 59s. per ton. 


Hematite Pig Iron. 

There has lately been a considerable improvement in the 
ore imports into the Clyde, and a few days ago there were no 
fewer than seven steamers discharging ore cargoes in Glasgow 
harbour. The imports of iron ore at Glasgow in the past week 
amounted to 16,220 tons, bringing up the total arrivals since the 
beginning of the year to 719,880 tons, compared with 818,150 tons 
in the corresponding period of last year. The market for 
hematite pig iron is quiet and somewhat easier, prices being 6d. 
lower. Merchants now quote 59s. 6d. per ton for delivery at the 
West of Scotland steel works. 


Pig Iron Exports and Imports. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 5745 tons, against 6920 in the corresponding 
week of 1907. To Canada 350 tons were dispatched, United 
States 50, South America 220, India 205, Australia 225, France 40, 
Germany 280, Holland 85, Belgium 25, Spain and Portugal 260, 
China and Japan 330, other countries 561, the coastwise shipments 
being 3114 tons, compared with 4090 in the corresponding week of 
last year. The arrivals of Cleveland pig iron at Grangemouth in 
the past week amounted to 15,934 tons, being 2805 tons more than 
in the corresponding week of 1907. 


Finished Iron and Steel. 

Business in finished iron and steel has been quiet, the new 
work coming to hand being limited, so that it is ditticuls to keep 
the works in regular operation. Steel makers are looking for- 
ward to an extending business in shipbuilding material, but so 
far specifications have not come forward so freely as could be 
desired. Considerable quantities of manufactured goods are 
being exported under old engagements. 


The Coal Trade. 

The coal trade is not quite so strong as in some preceding 
weeks. Shipments are down fully 34,000 tons, compared with the 
quantity despatched in the preceding week, but 8700 better than 
in the corresponding week of last year. It is alleged that ship- 
ments at some of the ports, notably Grangemouth, have been 
kept back considerably by a lack of wagons and haulage power. 
Be this as it may, shippers are complaining of the high prices, 
and it seems not unlikely that business may be adversely affected 
if some modifications are not obtained. House coal for home use 
has been selling slowly, owing to fine weather, and supplies for 
manufacturing purposes are becoming abundant, and have easier 
tendency in price. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
State of the Coal Trade. 

SoME degree of anxiety is being shown at the ports on 
account of the condition of trade ; and the usual accompaniments 
of a slackness in the incoming of tonnage and an easiness in 
prices are apparent. In many parts of the district men have been 
discharged, aud one or two collieries have been closed. The impor- 
tant strike at Llanbradach, affecting over 1200 men, continues, and 
in many large collieries, such as the Windsor—one of the Ocean 
collieries—Garth and Oakwood, of the Elders Navigation, men are 
under notice. In addition to these, and a long list might be given, 
it is estimated that about-15,000 are working out notices in the 
anthracite collieries, Considering the slackness of trade it is 4 
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subject of surprise that quotations have not fallen much more 
seriously. The fact that they have not, and that leading coal- 
owners hold to the opinion that a change for the better will 
take piace this month, and refuse to quote lower, strengthens the 
position. 

Latest Quotations, Cardiff. 

For spot and prompt shipment demand is unusually slow, 
but for ag Ey my sellers are quoting firmly. Best steam coal, 
lis. to 15s. 3d.; best seconds, 14s. to 14s, 6d.; ordinary seconds, 
13s. 3d. to 13s. 9d.; best drys, 15s, to 15s. 6d.; ordinary, 13s. to 
13s. 3d.; best washed nuts, 12s. to 12s, 6d.; seconds, 10s. 6d. to 
10s. 9d.; best washed peas, 10s, 9d. to 11s. 3d.; seconds, 9s. 3d. to 
9s. 6d.; very best smalls, 7s. 3d. to 7s. 6d.; best ordinaries, 
6s. to 6s. 3d.; and 6s. 3d. to 6s. 9d.; other smalls, including drys, 
5s. 3d. to 5s. 6d.; one quotation, 5s. 9d.; best Monmouthshire 
black vein, 13s. 6d. to 13s. 9d.; ordinary Western Valleys, 12s. 9d. 
to 13s. 3d.; best Eastern Valleys, 12s. 3d. to 12s. 6d.; seconds, 
lls. 3d. to 11s. 6d. Bituminous coal: Very best households, 
17s. 6d. to 18s. 6d.; best ordinaries, 14s. 6d. to l6s.; No. 3 
Rhondda, 17s. 3d. to 17s. 9d.; brush, 14s. to 14s. 6d.; smalls, 
9s, 6d. to 10s.; No. 2 Rhondda, 10s. 6d. to lls.; through, 8s. 6d. 
to 9s.; smalls, 6s. 3d. to 6s. 6d. Patent fuel, 15s. 3d. to 15s. 6d. 
Coke: Furnace, 15s, 3d. to 16s.; foundry, 17s. to 20s.; special 
foundry, 23s. to 25s. Pitwood, 20s. to 20s. 6d. 


Anthracite. 

Tone described in Swansea as firm and healthy. Swansea 
Valley coal strong ; red in good request ; cobbles improved de- 
mand ; French and German nuts scarce ; quotations improving. 
Best large hand-picked, 24s. 6d. to 25s. net ; seconds, 22s, to 23s. 
net.; big vein, : 6d. to 21s. 6d., less 24; red vein, 14s. to 
lds. 6d., less 2. Machine-made cobbles, 22s. to 22s. 6d. net; 
Paris nuts, 25s. to 25s. 6d. net; French nuts, same; German, 
25s. 6d. to 26s. net; beans, 19s. 6d. to 20s. net ; machine- 
made large peas, 14s. 6d. to 15s. net; fine peas, 9s, 9d. 
to 10s. net; rubbly culm, 4s. 6d., less 24; duff, 2s. 6d. to 3s. 
Swansea also quotes :—Best steam, 16s. to 16s. 6d.; seconds, 
14s. 6d. to 15s. 6d.; bunkers, 9s. 6d. to 10s. ; small, 7s. 6d. to 8s ; 
all less 24.. Bituminous No. 3, 16s to 16s. 6d.; through, 14s. 6d. 
to 1l5s.; small, 10s. 9d. to 1ls.; patent fuel, 13s. 6d. to 14s.; all 
less 2} cash 30 days. 


New Collieries and Developments. 

In contrast to the sale and closure of collieries, there are 
some instances of better augury. The Bonymaen Colliery has 
been acquired by Mr. J. Clement and is expected to develop the 
lower measures. Messrs. Baldwin, of Swansea, are making arraoge- 
ments for a mineral tract which will require 800 to 900 men. At 
the Whitworth the German colliery is making a slow but certain 
progress, and at the Duffryn Rhondda a colliery equipment is 
going on which will deal with 1000 tonsaday In the anthracite 
district there has been a heavy shipment to the German and the 
Swedish markets. 


Iron and Steel. 

One better sign than has been afforded lately was given 
last week by the import of larger quantities of iron ore. Ebbw 
Vale received 3300 tons from Bilbao in one cargo, and 3400 tons in 
another, and 2200 in a third. Pyle and Blaina imported 3800 
tons from Porman and 2500 from Bombay, Guest a large cargo 
from Santander, and Blaenavon 2900 tons from Spain. A cargo of 
steel slabs came from Oporto to Newport this week. Some of the 
large Bessemer works are engaged on colonial orders for heavy 
rails, and Dowlais, in addition, are turning out steel sleepers for 
Eastern destinations. In the Swansea district the re-start 
of the blast furnace at the Messrs. Baldwins, Landore, has 
been a welcome fact and given consideratle satisfaction, 
having been out for over eight months. It is now in full work. 
Last week Swansea imported 1100 tons of pig iron, 1229 tons 
scrap steel, and 322 tons steel billets. Latest quotations, Swansea: 
Hematite pig, mixed numbers, 59s. 7d.; Middlesbrough, 49s. 104d. ; 
Seotch, 56s. 3d.; Welsh hematite, 62s. 6d. to 63s 6d.d.d. No 
quotation heavy or light rails. Siemens steel bars, £4 8s. 9d. to 
£410s.; Bessemer, the same ; iron ore, Cardiff or Newport, Mon., 
l4s, 9d. to 15s, 3d., on basis of 50 per cent. iron. 


Tin-plate. 

The tin-plate trade continues in a prosperous state in all 
districts. A good deal of animation exists at Swansea, 91,629 
boxes having been received from the works last week, but the ship- 
ments were limited to 33,486 boxes, and stocks now have been 
increased to 164,769 boxes. At Llanelly it is stated that tin-plates 
are rather quiet, but that most of the local works are so well 
booked with orders that a substantial winter trade is assured. In 
the Monmouthshire, Gloucestershire, and Glamorgan works busi- 
ness is satisfactory, and at St. David’s Works, Loughor, there is 
to be a marked increase, and several additional mills are to be 
constructed. At the Swansea Harbour meeting the prospects of 
the trade were regarded as most hopeful, and an improved ship- 
ment certain. Latest Swansea quotations: Ordinary Bessemer 
primes, 12s. 14d. to 12s. 3d.; Siemens, same; ternes, 22s. 3d.; 
C A. roofing sheets, £8 5s. to £8 10s per ton; big sheets for gal- 
vanising, £8 7s. 6d. to £8 12s. 6d.; finished black plates, £8 10s.; 
galvanised sheets, 24g., £12 10s; block tin, £132 5s. Other 
quotations, Swansea: — Copper, £59 l6s., £60 13s. 9d. three 
months ; lead, £13 15s.; spelter, £19 15s ; silver, 23}$d. per oz. 


Swansea Valley Industries. 

A gratifying amount of business is at present the charac- 
teristic of the port, and of the industries of the Valley. Bars are 
in fair demand, and the steel make normal. Copper works are all 
busy, and good business was done last week. Sulphuric acid fac- 
tories are brisk. In the engineering departments good work is on 
hand. Kirby and Rees are very busy on girders, &c., for 
bridges. The moulders, after thirteen weeks’ strike at Landore, 
are expected to resume work this week, but all will not be em- 
ployed until sufficient orders are in hand. 


Iron and Steel Shipments of 1908. 

It is very likely that the year’s return will show a marked 
falling off. September month showed 4747 tons from Cardiff and 
1769 Newport. February was the largest month from Cardiff — 
7832 tons. 


The Recklessness of Colliers. 

Repeated instances of grave recklessness with colliers are 
always accompaniments of good times. Probably as more de- 
pressed times are now beginning these also will lessen. Last week 
at Whitworth Colliery, Tredegar, a collier was detected with 
matches in his pocket. In the colliery 450 men were employed 
with locked safety lamps. He was fined at the police-court this 
week 20s. and 20s, costs. 


Swansea Shipments. 


Last week’s returns show 16 per cent. increase in exports 
and imports, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
Languid Trade in Rheinland-Westphalia. 

THERE is not much change in the iron and steel industries 
of the district. Quietness, and in some departments absolute life- 
lessness, continue to be reported. In the pig iron trade very 
little buying is going on, and the manufacturing branches are in 
no better condition; employment in many instances shows a 
decrease compared with last month. Ata general meeting of the 





Siegerland Iron Ore Convention, which took place on October Ist, 
account was given of the production of iron ore during the last 
months. In July 185,815 t. iron ore were produced, and in 
August output was 127,586 t. iron ore. Deliveries in July were 
115,181 t., and in August 103,351 t. In July, 1907, 180,916 t., and 
in August, 1907, 187,501 t. were produced, while shipments 
were 285,187 t. in July, and 188,729t. in August. This shows 
that while last year’s deliveries were higher than output, and 
stocks decreased, this year rather heavy lots had to be stored, in 
spite of considerable reductions in output. To judge from recently 
given figures the sales of the German Steel Convention in Sep- 
tember show an increase for semi-finished steel. Sectional iron, 
as well as railway material show a decrease. There is next to 
no business being done in girders, and the bar trade has been as 
lifeless as before, the very slight improvement noticed at the end 
of last month having been of a passing nature. Hoops remain in 
moderately good demand. For sheets rather more inquiry was 
noticeable from abroad, but an advance in prices is out of the 
question for the present. The administration of the Dillingen 
lronworks resolved upon considerable extensions of their armour- 
plate mills, at an expenditure of one million marks. 


The Silesian Iron Market. 
During this week and the last a moderately good business 
has been done in iron and steel, although forward sales continue 
rather an exception. 


Coal and Coke in Germany. 

Demand continues regular, for house as well as for engine 
fuel, the last named sort being specially well inquired for in 
Silesia ; the cokeries of the district are well occupied on orders for 
Austria-Hungary and Russia, while local demand is rather lower 
than usual. 


Quiet Trade in Austria-Hungary. 

There has only been a very moderate amount of fresh 
work received at the various mills and foundries, the want of 
enterprising spirit being rather pronounced. Bars show a falling 
off in demand, and in plates and girders very little is being done 
at present. Fortunately, the import from Germany has decreased 
considerably of late. The business in pit coal, as well as in brown 
coal, has been very lively during the week. Coke has also been in 
better request than previously. 


No Change in Belgium. 

Business, generally, has been quiet, but steady during 
the last two weeks. Here and there a little more life was 
reported, and business transactions in iron and steel were 
just a trifle less limited than formerly ; inquiries, too, are increas- 
ing, but the business actually put through is for immediate con- 
sumption only, and orders generally are small. Producers have 
not been able to realise better prices ; only in exceptional cases 
have bars been sold at £4 15s. p.t. for export. Girders are 
nominally quoted £5 4s. for export, while for inland demand 
Rails fetch £5 10s. for export, and 145f. 
to 150f. p.t. for home consumption. Plates are fluctuating, at 
least where inland orders are in question; 140f. is the price 
officially quoted, while very often only 137.50f. p.t. is accepted. 
Foreign demand is moderately good, and quotations have been 
well maintained at £5 7s. to £5 8s. p.t., f.o.b. Antwerp. Semi- 
finished steel continues firm at 97f. p.t. for raw bars, 105f. p.t. for 
steel billets, and 112f. p.t. for plates; rods are being sold at 
£5 5s, p.t. for export. The Belgian coal industry is in a some- 
what uncertain condition. The final decision of the State Railway 
Administration regarding the supplies in coal is awaited with 
much interest. In spite of reductions agreed to by the Belgian 
pits, English offers are lower still, and so, if the State Railways 
gave their decision after the rules generally prevailing at tender- 
ings, the total amount of orders would be given to English firms 
The Borinage district would suffer most keenly by such measures, 
for at some pits of the district the working hours have already 
been considerably reduced because stocks are rising alarmingly ; 
at some pits they amount to 10,000 t. to 12,000t., chiefly small 
coal. 


157 50f. p.t. are given. 








AMERICAN NOTES. 
(From our own Correspondent. ) 
NEw YorRK, October 7th. 

AMERICAN rail makers saw two good rail orders slip through 
their fingers last week—one for 28,000 tons, which was taken by 
the Algoma Steel Company, Canada, and one for 16,000 tons, 
taken by the Dominion Iron and Steel Company. The bounty 
paid by the Canadian Government saved the business to Canada. 
There are other large orders in sight, both at home and abroad. 
The car builders placed orders for 6000 cars, which will send 
orders to market this week for 30,000 tons material. It is the 
intention of several systems to place orders this autumn for rolling 
stock. An indication of returning activity is seen in the increased 
activity of the tube mills. The National Tube Company is now 
working to 70 per cent. of capacity, and will probably increase 
each week. The railroad builders, who have had a large amount 
of bridgework pigeon-holed since last October, are becoming 
interested in the possibilities of a 10 per cent. advance in struc- 
tural steel which, it is rumoured, may be made after election. 
Everybody knows the present low prices will not be continued 
after the first good pretext is presented to make an advance, 
This interest is seen in the inquiries which went a few days ago 
from this city to Pittsburg for 20,000 tons for early delivery and 
inquiries from Chicago for 80,000 tons. The sheet and tin-plate 
industry, after a few weeks of activity, is again relapsing into 
dulness. The pig iron situation does not improve. The shading 
of prices continues, This is scarcely to be wondered at in the 
presence of so much idle capacity. Consumers of copper are 
making inquiries as to the best possible terms. Large blocks of 
electrolytic were offered abroad this week. Stocks are in excess 
of demand. Exports for past week, 4035 tons. Consuming de- 
mand is on the increase, but with available production and anxiety 
to sell there is not much prospect of firmer prices. Arrivals of 
tin-plate for week ending yeaah 26th, 16,435 boxes here, 296 
at Philadelphia. Stocks of tin are low, and buyers are buying 
from hand to mouth. Price, 294 cents spot. 








NEW VIEWS ON HEAT. 


SOMEWHAT novel views upon the mechanical equivalent of heat 
were expressed by the new president of the Staffordshire Iron and 
Steel Institute in his presidential address to that body at Dudley, 
on Saturday last, October 10th. The new president is Mr. William 
James Foster, who is connected with the blast furnaces of Messrs, 
T. and I. Bradley, of Darlaston, and whose improvements in 
tuyeres are well known in all iron-making districts. Upon blast 
furnace practice Mr. Foster is an authority. He stated that pro- 
pably the most important question confronting members of the 
iron and engineering trades at the present time was the mechani- 
cal equivalent of heat, for without a knowledge of this factor we 
could not test the efficiency of our power plants with any degree 
of accuracy. The first law of thermo-dynamics might be briefly 
stated as follows:—Heat and mechanical energy are mutually con- 
vertible, and heat requires for its production, or ara by its 
disappearance, mechanical energy in proportion of 772 foot-pounds 
per unit of heat. While this law was approximately true with 
regard to certain matter, it was quite obvious that where there 
were mised elements or compounds in the gaseous, liquid, and 
solid forms, having different specific heats and varying physical 
i sett a rise or fall of temperature within certain limits could 

so arranged that the efficiency would not be in the ratio men- 





tioned above. It was clear, therefore, that to test satisfactorily 
the efficiency of an engine working under these conditions, or the 
efficiency of the blast furnace or other furnace, it was necessary 
thorough!y to understand the properties of all the matter employed 
and of the various chemical and ro rowers brought into 
operation through a given range of temperature. Having done 
this, it was possible, with some degree of accuracy, to arrive at 
the facts of the case. The second law of thermo-dynamics— 
which was considered of equal importance with the first—might be 
thus enunciated :—It is impossible to transform any part of the 
heat of a body into mechanical work except by allowing heat to 

from that body to another at a lower temperature. If this 
ean universally accepted, as —— by, and as inevitable 
from, the foregoing, as he had himself been taught to believe, he 
could only say that the law was by no means complete, and was 
undoubtedly in need of modification. Mr. Foster, in the further 
course of his address, alluded to the insufficiency of the kinetic 
theory, which ‘‘supp ses that the molecules of any gaseous matter 
are at all times flying about, bombarding in every direction ; and 
when allowed to pass into the cylinder of our engines, the actual 
bombardment on the piston, &c., is only attributed to the usefu| 
work, and so it is suggested that each molecule contains energy in 
proportion te the actual amount of heat it contains.” We had 
really to consider not so much the measure of heat units as the rise 
or fall in temperature pure and simple, through the practical range 
of variation at our disposal. He declared himself to be a strong 
believer in the existence of perpetual motion and perpetual energy, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. MoncrigrF P, Forp, of 2, Mulberry-street, Hulme, 
Manchester, asks us to state that he has resigned his position as 
managing director of the Brooke Tool Manufacturing Company, 
Limited, and is now with Mr. S. N. Brayshaw, of Manchester, ~ 

WE are asked to state that Messrs. Thomas Larmuth and Co., 
of Todleben Ironworks, Salford, have registered their business 
asa private limited company under the title of Thomas Larmuth 
and Co., Limited, with head offices at the works as stated above. 








Contracts.—The Empire Roller Bearings Company, Limited, 
has received an order for 1216 wheels and roller bearings complete 
for India, and amongst other contracts it has recently secured 
orders for roller bearings for the Ordnance Department and the 
Admiralty. Kynoch Limited have secured a contract for the 
supply of a pumping plant to the Dawley District Council. The 
plant consists of two sets of Kynoch gas engines and suction gas 
plants and Mather and Platt turbine pumps. 

NEW PaTENT ACT AND UNEMPLOYMENT.—In view of the effect 
of the new Patents Act in causing foreign inventions to be worked 
and manufactured in this country, it has been suggested to the 
Finance Committee of the Glasgow Corporation that while Glasgow 
is one of the best centres for a great many industries, this is not 
appreciated to any extent by foreign manufacturers. If only half 
of the 70,000 foreign patents were required to be worked in this 
country, and if Glasgow were only to receive 2 per cent. of the 
number, and, further, if each case gave work to 26 persons, 
the result would give employment to 18,000 hands. A special 
sub-committee has been appointed to deal with the suggestion, 
and it is understood they contemplate preparing a pamphlet, 
printed in several languages, emphasising the advantages of Glasgow 
as an industrial centre. 

ENGINEERING GOLFING SocteTy.—The autumn meeting of this 
society wax held on Saturday, the 10th inst., and was in every 
way asuccess, In the morning there was an 18-hole medal round, 
which resulted as follows:—First division, handicaps 11 and 
under: Mr. 8. Price Williams, 86 less 7 = 79; and Mr. Hastings 
Squire, 87 less 2 = 85. As no member could take two first prizes, 
Mr. Price Williams, whose 86 was also the best scratch score, 
elected to take the prize for this and the second prize in the medal 
round. Mr. Hastings Squire therefore took the first prize. In 
the second division, handicaps of 12 and under, Mr. E. G. Coker, 
with 111 less 20 = 91, took first prize, and Mr. G. B. Williams, 
with 106 less 14, second prize. In the afternoon there was a four- 
some competition against Bogey. In this Mr. G. Waterhouse and 
S. Price Williams (3) tied with Messrs, R. W. and R. Hammond 
(6), with 2 down. On the tie being played off on a subsequent 
date the Messrs. Hammond won by 3 up and 2 to play. 

New P. anp O. Liners aT GREENOCK.—The largest steamship 
yet built at Greenock was launched on the 10th inst. from the 
yard of Messrs. Caird and Co, This was the twin-screw steamer 
Malwa, of 11,500 tons, built for the mail and passenger service of 
the Peninsular and Oriental —_- Her dimensions are: 
Length, 560ft.; breadth, 61ft.; and depth to spar deck, 38ft. 3in. 
She is fitted with excellent accommodation for 400 first and 200 
second-class passengers, and with refrigerating machinery and 
insulated cargo holds for the Australian’ trade. Quadruple- 
expansion engines will be fitted by the builders, capable of pro- 
paling the vessel at a high rate of speed, and for steering the 
vessel and working cargo hydraulic gear of the most up-to-date 
character for rapidity and silence in operation will be provided. A 
sister ship, the Mantua, is still on Messrs, Caird and Co.’s stocks, 
and nearing the launching stage. When these two vessels and a 
third and similar ship—the Morea, launched in August by Bar- 
clay, Curle and Co., Whiteinch, and now undergoing her outfit— 
are completed, the fleet of the P. and 0. — will aggregate 
close on 415,000 tons, being the most costly single fleet under British 
ownership. 

ScrEW PROPULSION IN SHALLOW Rivers.—There has recently 
been built and tried for speed on the Clyde a steam pilot launch 
of very light draught, a feature of which is the tunnel principle 
of construction at the stern, whereby, with the propeller working 
in solid water, within the tunnel, propulsive efficiency is secured 
under conditions of the very lightest draught. By means of this 
arrangement it is possible to use screw-propelled vessels in shallow 
rivers where, under ordinary circumstances, only side or stern- 
wheel steamers would be satisfactory. Although somewhat novel 
to Clyde shipbuilding practice, this feature has been introduced in 
a number of vessels by other firms throughout the kingdom— 
notably Yarrow and Co. at Poplar—now of Scotstoun on the Clyde. 
The little vessel is named the Chin, and has been constructed for 
the Irrawaddy Flotilla Company, Limited, Burmah, by whom she 
will be employed on the Chindwia River for laying mark buoys. 
The Chindwin—a tributary of the Irrawaddy—is in the dry 
season cumbered with many shoals, rendering navigation very 
difficult, hence the need for the little craft. The hull, of gal- 
vanised iron, was built by the Ardrossan Shipbuilding Company, 
Limited, Ardrossan, the machinery being supplied by Messrs. 
McKie and Baxter, Govan. The mean draught of the launch on 
trial was 2lin., and the engine was kept running continuously at 
370 revolutions, the speed attained being fully two miles per hour 
above the speed specified. While the Chin is probably the 
first launch of this type built and tried on the Clyde, vessels in 
which the tunnel principle is a feature will in all likelihood become 
more common. Included in the work at present under way in 
Messrs. Yarrow’s new yard are four vessels, all to be propelled by 
twin-screws working in stern tunnels. One of the vessels is a 
shallow draught gunboat 120ft. in length for the Portuguese 
Government. Another is a shallow draught steamer for service in 
the river Magdalena in South America, and still another for navi- 
ating the upper reaches of one of the rivers in New Zealand. 
There is also a set of twin-screw machinery for a shallow draught 
steamer being built by Messrs. Rennie, London, for the Tigres 
and Euphrates Navigation Company. The tunnels in which the 
propellers of these vessels are worked will be fitted with Yarrow’s 
patent hinged flap aft, the whole arrangement securing the 
maximum efficiency under all conditions of draught, 
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CATALOGUES. 

J, BAGSHAW AND Sons, Limited, Batley.—A price list has been 
received from this firm which deals with wrought iron pulleys, 
also cast iron pulleys for rope and belt driving. 

Scorr ELECTRICAL CoMPANY, 58, Nassau-street, Newark, N.J., 
U.S.A.—This is a little pamphlet containing illustrations and 
particulars relating to the Scott flaming arc lamps. These lamps 
have several special features, and they are claimed to be the 
simplest and most effective illuminating device ever produced. 

JouN RoGERSON AND Co., Limited, Walsingham, Durham. — 
This is a neat little pamphlet dealing with Rogerson’s steering 
It gives drawings and particulars of various types of steer- 
ars as manufactured by the company, and the class of ship 
h each kind of gear is recommended is stated in every 


gear. 
ing ge 
for whic 
case. 

WILLIAM BEARDMORE AND Co, Limited, Naval Construction 
Works, Dalmuir, N.B. - This is an interesting little pamphlet deal- 
ing with Peck oilengines, These engines use ordinary paraffin or 
petroleum, and they are claimed to be particularly suitable for 
marine propu!sion, electric lighting, and air compression, as well 
as for general power purposes, 

NgETTLEFOLD AND Sons, Limited, 54, High Holborn, London, 
W.C,—A neat little booklet has reached us from this firm dealing 
with the ‘‘ Schroeder” ratchet spannerand box-spanner sets. The 
booklet contains some good illustrations, with the aid of which the 
principle and advantage of spanners of this type can easily be seen. 
Prices and other particulars are given. 

MILTON AND Co., 66, Victoria-street, Westminster, 8. W.—This 
catalogue gives particulars and illustrations of Macfarlane and 
Reid’s patented self-oiling blocks and sheaves. It deals with 
purchase blocks for wire and manilla rope, open-frame cargo or 
lead blocks for gin. or jin. chain, malleable-frame cargo blocks, 
cargo or lead blocks for wire rope, snatch blocks, and coal and 
rubbish gins. Various parts and fittings for these blocks are also 
illustrated. 

BARLOW AND CHIDLAW, Limited, Pendleton Gear Works, Man- 
chester.—Price List No. 6 apes full particulars concerning the 
cutting of spur, bevel, spiral, internal, worm, and noiseless gears 
of all kinds; racks, case-hardening, sand blasting, and grinding. 
Judging from a large-size view of the firm’s works, the gear- 
cutting shop is well up to date in respect of its machine tools. 
The case-hardening plant includes a furnace equipped with pyro- 
metric apparatus, 

Tue A. E.G. ELECTRICAL COMPANY, Caxton House, Westminster. 

Three lists have reached us from this company. One deals with 
continuous-eurrent ceiling fans, another with electric ceiling fans 
for continuous and alternating current, and the third with resist 
ances for intermittent service controllers. The latter contains 
some useful information pertaining to the resistances with which 
it deals, and a number of tables is included giving prices and 
other particulars as required by buyers. 


RoLunG Lirt BrripGEs.—We have received from the Scherzer 
Rolling Lift Bridge Company, of Monadnock Block, Chicago, a 
well arranged book explaining the salient teatures of the Scherzer 
bridge. Many examples of bridges built on this system are 
illustrated, and at the end of the book several drawings are given 
on Indian paper. In the letterpress there is a short discussion on 
the relative advantages of the different types of ‘movable 
bridges, and the advantages claimed for the Scherzer system are 
enumerated. 

THe HEATLY-GRESHAM ENGINEERING COMPANY, 1 imited, 
Gresham Ironworks, Letchworth.—We have received copies of 
catalogues B and E from this company. The former has reference 
to complete electric lighting plants, comprising oil engines direct- 
coupled to continuous current dynamos, Switchboards and 
batteries are also dealt with. Catalogue E gives illustrations and 
descriptions of the company’s ‘ Rational” patented oil engines, 
some of which are direct-coupled to dynamos, while others are 
shown driving various other classes of machines, such as 
pumps, &c. 

IRA MILLER AND Co., 92 and 94, Paul-street, Finsbury, E.C.— 
This is an extensive and well-bound catalogue containing nearly 
450 pages illustrating and describing machinery and tools for the 
engineering and mechanical trades, including power transmission 
appliances, factory and mill supplies, sheet metal working plant, 
contractors’ stores, val:e cocks, boiler mountings, pipe fittings, 
bolts and nuts, &c &c. An extensive index is provided at the 
beginning of the catalogue, enabling the user readily to find 
any specific article from the many appliances with which the 
catalogue deals, 

JOHNSON AND PHILLIPS, Limited, Charlton, Kent.—Two newly 
published price lists have reached us from this company. One 
deals with continuous current motors and starters, and gives 
prices for protected, ventilated, and enclosed type motors, either 
series, shunt or compound wound for 100, 220, and 440 volts, and the 
list also gives prices ard armatures, Shippiny specifications are also 
given for each size of motor. The other is a price list dealing 
with the various materials required by electrical contractors and 
engineers who have to handle cables. Both lists are coded, 
enabling firms abroad to order goods by cable. 


GEIPEL AND LANGE, 72A, St. Thomas’-street, S.E.—A catalogue 
te hand from this firm deals wih Benedict nickel seamless 
tubing. We are informed that an improved method of manufac- 
ture has now been adopted for this tubing, and in consequence of 
this the colour has been improved, it having the appearance of 
best silver plating when polished, and at the same time, owing to 
the fall in the cost of metals, the price has been reduced about 
20 per cent. The tubing is said to be especially useful for high- 
class plumbing work, since it will stand continual rubbing and 
polishing, always presenting the same bright silvery appearance, 
whilst it is also suitable for condenser tubes, cooling apparatus for 
breweries, &c. It is claimed that it is not subject to electrolytic 
action and corrosion in the same way as brass tubes. 


J. H. Ho~mgs anD Co., Portland-road, Newcastle-upon-Tyne.— 
Two lists have reached us from this company. One deals with 
electric light fittings which have been designed almost entirely to 
meet the requirements on board all classes of ships, in workshops, 
factories, &c. The other list deals with ‘‘ Holmes-Clayton ” alter- 
nating-current motors. It deals with two and three-phase motors 
of the ‘“‘squirrel-cage” or “‘slip-ring” types. Illustrations of 
these motors are included, and there is a number of tables giving 
the horse-powers, speeds, number of poles, voltages, periodicities, 
&c, At the end of the list a 350 brake horse-power ‘‘ Holmes- 
Clayton ” three-phase slip-ring alternating-current motor is illus- 
trated coupled to a Worthington centrifugal pump, capable of 
delivering 150,000 gallons per hour against 300ft. head. The 
—— of the complete set are—iength 12ft. 7in., and height 
oft. 

JOHN MusGRAVE AND Sons, Limited, Globe Ironworks, Bolton. 
—A new catalogue has reached us from this firm which deals with 
the Zoelly steam turbine. The catalogue is an exceptionally 
interesting publication, and it contains a number of illustrations 
showing turbines complete, and also the various parts. A concise 
descripti'n of the lly steam turbine is given, and its 
advantages are also clearly set forth. Other sections of the cata- 
logue deal with dimensions and consumptions of high-pressure 
turbines, exhaust-steam turbines, steam consumptions of exhaust 
turb‘nes, and mixed-pressure turbines. In addition, the catalogue 
contains a number of useful tables relating to the properties of 
steam, thermal properties of metals, and the specific gravity and 
weights of metals. At the end of the catalogue there is a 
standard table of electrical conductors, a standard wire-gauge 
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STEAM GENERATORS. 
9496. May 1st, 1908.—IMPROVEMENTS IN OR RELATING TO STEAM 


GENERATOR SETTINGS, by Emile Nicolas Josef Germean, of 
Jumet, Belgium, and Albert Nicolas Ghislain Bouton, of 39, 
Rue du President, Iscelles, Bruxelles. 

The boiler is surmounted by an arch or arches } ) which with 
lower arches or series of plates a a furm chambers ¢ d surrounding 
the upper portion ¢ of the generator, situated above the normal 
water level. These chambers are closed on all sides except 
between the plates a, through which they communicate with the 
outer heating flues f and g, and it is the essence of this invention 
that they do not communicate directly with the chimney or other 
draught producing device, the air or the gases contained in them 
being heated —~ by contact with the gases circulating in the 
ordinary flues fg, but no gases participating in the circulation 
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pass through the said chambers. The heat developed in the heat- 
ing chamber is, therefore, limited to that which can be produced 
by contact. The openings are made in such manner, that in prac- 
tice the chambers ¢ d should be heated to a temperature of from 
200 to 300 deg. Cent. The chambers cd thus constitute super- 
































table, fuse tables, and tables of weights and measures, &c 





heating chambers having a heat which completely dries the steam 
in the upper portion of the steam space ¢ of the generator. The 
realisation of the desired temperature depends to a large extent 
on general conditions which necessarily vary with different plants. 
Under the action of movements due to the expansion or contrac- 
tion of the shell of the boiler, the arch }) is raised or lowered on 
its joint of sand. In that way, the formation of cracks in the 
arch is precluded, and the heat chambers ¢d retain the desired 
heat. — September 23rd, 1908. 


11,006. May 21st, 1908.—IMPROVEMENTS IN PRESSURE-REDUCING 
VaLvEs, by William Glass Wrench, of 27, Oswald-street, 
Glasgow. 

A pressure-reducing valve constructed in accordance with the 
invention is shown in the accompanying engravings in longitudinal 
vertical section and in plan. As shown, the casing A of the valve 
is of globular formation, being cast or formed in two hollow semi- 
spheres joined together at the middle by flanges A1, between which 
is secured an annular disc or ring B having formed on it a seat B! 
for the valve C. The fluid inlet A? is formed in one of the semi- 
spheres and the outlet A* in the other, and the two body parts are 
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capable of being slewed round on the valve seat-ring at any rela- 
tive angle to each other limited by the number or spacing of the 
bolts. The valve C is of larger area than either the admission or 
outlet orifices, so as to obviate undue lift at any pressure, and it 
is pressed towards its seat by a spindle D whose lower end fits 
loosely in a socket on the upper side of the valve and whose upper 
end, extending through a plate packing gland E in the crown of 
the globular casing on the reduced pressure side, is acted on by a 
spring F adjusted to suit any required pressure by ascrew G fitted 









escape or relief valve J is also provided, having its seat in the 
crown of the casing A, and is held down by a spring K similarly 
adjustable by a screw L fitted in the crosshead, which thus does 
duty for both springs. A connection M is also provided to a pres- 
sure gauge M! to indicate the reduced working pressure. The 
outlet orifice of the apparatus is made much larger than the inlet, 
and any tendency to excess of pressure as recorded by the gauge 
and partially controlled by the setting of the auxiliary escape or 
relief valve J instantly acts on the crown of the main internal 
valve C and assists the external spring F to close it towards its seat 
B! against the higher inlet pressure.—September 23rd, 1908. 


TURBINE MACHINERY. 


January Ist, 1908—IMPROVEMENTS IN AND RELATING TO 
E.astic FLUID TURBINES, by Robert Ford Courtenay Keats, 
of 9, Granger-street, Fratton, Portsmouth. 

This invention relates to a steam turbi::e especially suitable for 
driving fans. The turbine comprises a shaft or spindle to which is 
fixed a wheel having V-shaped agree or teeth, arranged pre- 
ferably around its periphery. is wheel is arranged to revolve 
inside a casing, which has es so arranged as to turn the flow 
of steam on to the teeth or projections before mentioned in such a 
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manner as to cause the wheel to revolve. The turbine is con- 
nected at A and B to a pipe which is conveying steam, the 
direction of the flow of the steam being from A to B. The turbine 
thus becomes a part of the steam pipe, and the velocity of the 
steam travelling from A to B, acting on the vanes, causes the 
wheel to revolve. The inventor claims:—An impulse whee) re- 
volving in a casing, fitted to, and becoming part of a steam pipe, 
the projections on the said wheel being acted upon by the velocity 
of steam travelling through the pipe, the flow of steam being 
suitably directed by means of the nozzle and an adjustable block.— 
September 23rd, 1908. 


GAS PRODUCERS. 


25,896. November 23rd, 1907.—AN ImpRovED Suction Gas Pro- 
DUCER, by David Lewis and Myddleton Briggs, of the Lewis 
Gas Engine and Gas Producer Company, of Caedelyn Lianelly. 

According to this invention a cast iron combination bed-plate is 

employed, which is so designed as to carry the complete plant 

including the generator, scrubber, hand fan, piping and other 
parts, thereby obviating risks of broken pipes, joints, &c. The 
ashpit water pan ) and the scrubber base pan c rest upon circular 
faces on the bed-plate a and carry respectively an ashpit ringd anda 
scrubber base ring e, which rings carry respectively the generator 
shell and scrubber shell. All of the foregoing are bolted together 
by bolts or pins placed in equally spaced holes, the object of which 
is to allow the ashpit door / and the scrubber door /, situated in 
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their respective rings, to be placed in as many different positions 
as there are holes in the circular faces of the bed-plate without 
interfering with the position of the bed-plate or the generator 
shell and scrubber shell. The vaporiser j is secured to the ashpit 
water pan and the scrubber base pan, and is heated by the passage 
of the gases on their way to the scrubber by a pipe arranged as 
usual between the generator and scrubber and by a suitable 
tubular connection leading from the pipe through the bed-plate 
and scrubber base ring. The necessary water for raising steam in 
the vaporiser is maintained at a constant level by the waste 
water in the scrubber seals m, and suitable connection between 
such seals and the vaporiser. The main features of the new con- 
struction will be gathered from the accompanying engravings 
Figs. 1, 2 and 3.—September 23rd, 1908. 


SHIPS AND BOATS. 


2046. January 29th, 1908.—IMPROVEMENTS RELATING TO MEANS 
FOR DAMPING-THE ROLLING OF SHips, by Henry Alexander 
Mavor and Mavor and Coulson, Limited, both of 47, Broad- 
street, Mile End, Glasgow. 

The invention relates to means of damping the rolling of ships, 

embodying a weight the tendency of which is to remain stationary 

as the ship rolls, and adapted to offer resistance to such rolling. 

According to the present invention, in lieu of relying upon friction 

between the weight and the liquid to dissipate energy due to 

rolling movement, the weight is arranged in a powerful magnetic 
field produced, for example, by an electro-magnet or electro- 





in a crosshead H secured by two pillars I on the casing A. An 


magnets moving with the vessel, so that relative movement 
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between the magnetic field and the weight sets up eddy currents 
in the latter, which are wasteful of ene: As shown in the 
engraving, the mass in which the indu currents are to be 
generated is constituted by an armature a secured to the axle b of 
one pair of carrying wheels¢ for a carriage d which traverses a 
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———TFranaverse Section of Ship — 


path in the form of an are formed by the guide rails «. The 
electro-magnet j is mounted upon the carriage ¢, and has four 
poles surrounding the armature a, so that as the wheels ¢ rotate, 
the armature a rotates in the magnetic field due to the magnet /, 
and the desired retardation of the vehicle produced. g is a tank 
for ballast.—September 23rd, 1908. 


PUMPING AND BLOWING MACHINERY. 


21,6444. September 30th, 1907.—IMPROVEMENTS IN AND RELAT- 
inc TO Arr Pumps, by Charles Vernon Boys, F.R.S., of 66, 
Victoria-street, Westminster. 

The invention. relates to improvements in air pumps of the 
rolling-ring variety, but double acting. Fig. 1 is a longitudinal 
section of a pump made according to this invention. Fig. 2 is a 
corresponding view of a — in which the cylinder and piston 
are made of a cast or moulded material such as reinforced cement. 
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Fig.2. 


The inventor claims:—An air pump in which a ring of elastic 
material rolls between the surfaces of a piston and a cylinder, and 
is set true at each end of each stroke by flanges, and in which both 
piston and cylinder are made of a length less than that of the 
stroke. The second claim reads :—‘“‘In an air pump according to 
Claim I. making the rolling ring of elastic glue or equivalent tire- 
filling material.” —September 23rd, 1908. 


DYNAMOS AND MOTORS. 


21,073. September 3rd, 1907.—IMPROVEMENTS IN AND RELATING 
to WINDINGS OF DYNAMO ELFCTRIC MACHINES, by Siemens 
Brothers Dynamo Works, Limited, of York Mansion, York- 
streei, Westminster, 8.W., and Max Kloss, of Woodland 
View, Rowley Park, Stafford. 

This invention relates to windings which can be distributed in 
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the slots on the iron core of an electrical machine, and in which 
the overhung or end portions do not cross one another diagonally 


according to the well-known construction of drum armatures for 
direct current dynamos, It consists of complete former wound 
coils having one or more turns per coil, and all the coils are 
embedded in slots at equal radial distances from the centre of the 
machine, The overhung portions may, however, be bent upwards 
or downwards or remain at the same distance from the centre as 
the embedded portions, according to requirements. Such windings 
are called ‘‘spiral windings.” Fig. 1 shows a plan, Fig. 2a per- 
spective view of a part of sucha spiral winding having one turn 
per coil. In both figures T are the teeth of an armature and C! to 
C* are four coils whose ends ¢ can be connected up to form one 
group of coils, as shown by way of example by the dotted lines in 
Fig. 1. It can easily be seen that the par C! and C2, for instance, 
have pitches different from each other by one tooth pitch, also the 
coils & and C8, and so on. Two coils, therefore, whose limbs are 
situated in the same slot on one side, are taken through different 
slots on the other side. It also can be seen that all coils numbered 
with odd numbers C! C* are situated in the right-hand of the 
slots and all coils with even numbers C? C4 in the left-hand parts. 
Fig. 2 shows also the shape of the slot openings. The opening 
occupies about one-half of one slot width, and in the figure is 
arranged at the right-hand side. In this case all the coils with 
even number C? C4 are brought in through the opening and shifted 
to the left. Then all coils with odd numbers C! C* are slipped in, 
and finally the slot is closed by a key in the usual manner,— 
September 23rd, 1908. 


MISCELLANEOUS. 


20,616. September 17th, 1907.—IMPROVEMENTS IN APPARATUS 
FOR REGULATING THE FLOw or Liquips, by John Lawrence 
Hopeson, 8, Gloucester-place, Greenwich. 

The apparatus is designed to contro] the maximim discharge 
from a tank. The liquid flows into a regulating chamber under a 
variable head. The apparatus, which is placed in the regulating 
chamber, prevents the level in that chamber ever rising above a 
given height by throttling the inflow whenever it exceeds a certain 
rate. The maximum discharge thus takes place under a constant 
head. The apparatus consists of a frame rotating on a bearing 
placed above the highest level in the regulating chamber, to which 
are attached a device for throttling the inflow, an arrangement 
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for operating the throttling device consisting of specially-shaped 
floats and suitable adjusting weights. The float is so shaped that 
when the maximum discharge level is reached in the regulating 
chamber the couple about the bearing due to the buoyancy of the 
portions immersed is approximately balanced by the couple due to 
the weight of the whole rotating part in every position the frame 
may take up. At this level the frame and its attachments will 
therefore be in equilibrium in any position. A very slight rise 
above this level causes the frame to rotate and throttle the inflow, 
which can thus never exceed a certain maximum.—September 23rd, 


26,711. December 3rd, 1907.—IMPROVED SPANNER FOR INSU- 
LATORS, by Henry Otto Klauser, of 116, High Holborn, 
London, W.C. 

The present invention relates to a spanner for insulators, by 
means of which insulators are screwed on or unscrewed without 
being burst. In the accompanying engraving is shown a con- 
structional form of the present invention, Fig. 1 is a side view, 


Fi 


Connecting 
Piece 


Fig. 2 is a plan, and Fig. 3 shows the spanner in use.” The spanner 
consists of a lever to which is hinged one end of a steel band. 
The other end of this band is connected to the lever by a connect- 
ing piece. When the spanner is required for use, the band is 
placed around the insulator, the lever is pushed down, drawi 
the connecting piece with it, and thus tightening the steel band 
around the insulator.—September 23rd, 1908. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


898,512. Process oF WorKING ExpuLosive Enaines, K. E. 
Schreber, Greifswald, Germany.—Filed November 27th, 1903. 





There are two claims. The second runs as foll »ws :—Cooling 
the explosive charge of an internal-combustion engine to increase 





the capabilities of compression thereof, which consists in injecting 
a — li_uid directly into the working cylinder of an engine at 
8 point during the compression of the charge when the tempera. 
ture of the latter has n raised by the heat incident to saiq 
compression to a temperature equal to the boiling point of the 














cooling liquid, and then gradually injecting such cooling liquid 
during the further compression of the charge so that the heat 
produced by the compression during a part of the increase jn 
ae shall suffice to evaporate the cooling liquid injected 
uring the same time, said evaporation serving to reduce the 
temperature of the charge. 
898,505. Pneumatic Hammer, 7. C. Prouty, Aurora, 1//,, 
assignor to T. C, Prouty Company, Limited, Albion, Mich, « 
Corporation of Michigan.—Filed December 21st, 1905, 








This invention consists in the provision of ports and passages as 
shown, by which the pressures are equalised at opposite sides of 
the piston at the end of each stroke. There are eleven claims. ., 


898 541. PACKING FOR PISTON VALVES AND Pistons, J. 7. Wilson, 
Jersey Shore, Pa.—Filed March 3rd, 1906. 
The thing patented is a packing for piston valves and pistons 


comprising a wide ring, two expansible shap rings, means for 

introducing live steam beneath the snap rings, and means for 

holding in parallel positions the inner portions or edges of the 
snap rings. There are fifteen claims, 

898,770. MeTHop or Propucine INGoTs FREE FROM BLOW-HOLEs, 
W. F. M. McCarty, Pleasantville, N.Y., assignor af one- 
fourth to G. O. Eaton, one-fourth to T. M. Acken, and one- 
thirtieth to A. J. Guttman, New York, N.Y. Miled 
July 12th, 1907. 

The invention is for a method of producing ingots free from blow- 
holes, which consists in eliminating occluded or otherwise held 








gases from molten metal by treating the metal, while still in the 
same molten state, with superheated steam and vacuum, with- 
drawing said metal into a mould by and under the action of a 
vacuum, and permitting said metal to sct or harden under 
diminished atmospheric pressire. There are six claims. 








Tue Government of India will shortly publish the text 
of the Bill to amend the Inventions and Designs Act, which was 
referred to at the last Budget debate. 
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causes a piston to work by cam action in the inner por-| often be gained by keeping the rooms at ~a lower 
THE FIRST INTERNATIONAL CONGRESS tion, which is fixed in space by its weight, and is sus- | temperature than they attain naturally, not only from the 


ON COLD. 
t International Congress on Cold was opened at 
Paris on October 5th with an attendance 
Over forty countries were repre- 


Tar Firs 
the Sorbonne in 
of nearly 4000 persons. _ 
mostly by official delegates, and the members 


sented, 7 . * 
ao d over all the various branches of science, industry, 
and trade which have any connection with cold. For 


enience the Congress met in six sections and over 
sada sub-sections dealing with the various aspects of 
the question. : 

The section more particularly devoted to the attainment 
of low temperatures started with communications by 
several well-known physicists. Professor H. K. Onnes 
wave accounts of his recent work on the liquefaction of 
hydrogen and helium at Leiden, and showed diagrams 
and photographs of the admirably designed apparatus 
with which he had been able to achieve his results. His 
hydrogen apparatus is so efficient that he is able to pro- 
duce about 4 litres of liquid hydrogen an hour, and it is 
hoped that this will be sufficient to enable him to con- 
dense liquid helium continuously in subsequent experi- 
ments. For the famous experiment of July last, 
in which liquid helium were seen for the first time 
and 60 ¢.c. were under observation for two hours, 70 litres 
of liquid air had been made the day before and over 
90 litres of liquid hydrogen on the same day. 

Professor Mathias read a paper on the conclusions to 
be drawn from his density determinations in the neigh- 
bourhood of the critical point, and explained that the 
various substances could be placed in groups in which 
the law of corresponding states held very well, but that 
there were discrepancies between one group and the 
next. Professor Onnes, commenting on this, said he 
thought that the existing divergences in the law of 
corresponding states would be explained by a real com- 
pressibility in the molecules themselves. Quite recently 
M. J. Becquerel took advantage of the cryogenic labora- 
tory at Leiden to make investigations on the absorption 
and the magneto-optic properties of salts of the rare 
earths at the temperature of liquid hydrogen. Some of 
his results were communicated to the Congress, and showed 
the extreme scientific importance of these very low 
temperature investigations. Various resolutions were 
passed by the section as recommendations to the per- 
manent bureau which has been formed. Among these 
may be mentioned the desirability of co-ordinating and 
systematising scientific investigation at low tempera- 
tures by subsidising existing centres and physicists 
engaged there on special work. Also that there should 
be systematic technical instruction in the scientific and 
technical schools on matters which relate more particu- 
larly to these special questions. It was further suggested 
that the various Governments should cumbine to construct 
and install at some cryogenic laboratory a large electro- 
magnet without iron, which would allow many problems 
to be attacked which are at present nearly impossible. 
Liquid air is now an article of industry, and is made at 
Paris by two methods which are alike in principle, but 
differ in certain important details. The older, the Linde 
method, uses pressures of about 70 kilos. per square centi- 
metre, and a combination of the Joule- Kelvin effect and the 
regenerative principle to continually reduce the tempera- 
ture of the circulating air until liquid is obtained. Mr. J. 
Claude, who read a paper on his process, which has been 
in use some time, only requires about 20 kilogs. pressure, and 
cools the air by causing it to do external work in addi- 
tion. Both the Linde and Claude apparatus are used at 
the present time for the purpose of obtaining oxygen from 
the atmosphere. Liquid air being a mixture of liquid 
oxygen boiling at — 183deg. Cent. and liquid nitrogen 
boiling at — 194 deg: Cent., becomes continually richer in 
oxygen as it boils. Ifthe gases are led through a rectify- 
ing column, nearly pure oxygen can be obtained. By 
means of an ingenious subsidiary rectification Mr. Claude 
is able to obtain nearly pure nitrogen as well, and if this 
should become industrially important for chemical manu- 
facture in the future, the cost price of oxygen would be 
very much reduced. 

At the present time liquid air has not many important 
applications other than this, but it has been successfully 
tried as a means of drying air by freezing out the 
moisture, and it is becoming gradually recognised that it 
is a most convenient and efficient refrigerating agent, 
especially as it introduces no foreign substances which 
can harm the articles which have to be cooled. 

For the mechanical production of cold from about 
— 18 deg. Cent. up to a few degrees below the atmospheric 
in tropical countries there are three main types of 
machine, all of which received more or less notice. Air 
machines depend upon the cooling produced by causing 
the air to do external work. They were formerly largely 
employed on ships, but are now being rapidly superseded, 
as are also the absorption machines, using a gas such as 
ammonia, which has an enormous affinity for water. At 
the present time the vapour-compression type, in which 
methyl chloride, ammonia, sulphur dioxide, or carbon 
dioxide is the working vapour, is used almost exclusively. 
Usually these machines consist of a compressor, serving 
to compress the vapour at the atmospheric or at con- 
venient water temperature to a liquid, and the expansion 
portion consists of thin walled tubes in which there is a 
heat exchange between the evaporating liquid and the 
brine or air used to circulate round or through the 
refrigerating chambers. Various modifications of 

these details, both for stationary use or for ship and 
rail car service were described, but no special points of 
interest were raised, excepting perhaps the installation 
on & wagon of a methyl chloride compressor and circu- 
lating system, the cooling of the expanded gas being 
assisted by a radiator of the motor car type fixed under- 
neath the wagon. This was said to require no attention. 
A new feature was introduced by the description by the 
Abbé Audiffren of a rotary compressor invented by M. 
Singriin, The essential feature is that the rotary motion 


pene so that it hangs freely surrounded by oil. The 
iquefied gas—SO.—is delivered through the hollow shaft 
into a drum rotating in the liquid to be cooled and evapo- 
rates there. By this means a very simple apparatus is 
obtained, which is completely sealed and avoids all 
troubles of stufting-box or taps and joints to get out of 
order or leak. It was stated that a + horse-power machine 
could furnish 5 kilogs. of ice per hour, but no means were 
given of verifying this assertion or figures to establish 
it. There is no doubt that small machines of this 
type, and driven by an electric or gas motor, are much 
needed, and if a really satisfactury one could be found a 
great advance could be made in the use of refrigeration 
among small producers and users who now have to depend 
entirely upon ice for any refrigeration which they may 
need, and even this is not always obtainable sufficiently 
pure. 

An improvement in the construction of the usual 
type was described by Mr. G. Voorhees as a multiple- 
effect compressor. It is known that the indicator diagram 
for a simple compressor is very nearly a right-angled 
triangle with a slight flattening at the broad end and a 
very sharp peak. By arranging connections and ports 
so that the gas in the cylinder is compressed by the entry 
of gas from another circuit at a higher suction pressure, 
the inventor is enabled to increase the work which the 
same cylinder can do. In the resulting diagram the wide 
part is increased proportionately and the peak is broad- 
ened. This system can be used to advantage wherever 
refrigeration is, or can be done at two different pressures 
resulting in two different planes of temperature. The 
application of this principle does not stop at only two 
steps; there is no theoretical limit, but no doubt the 
mechanical difficulties of accurately adjusting so many 
ports and valves would be very great. In a test of a 
Hercules compressor fitted with this addition, the back 
pressures were zero and 7 |b., and the condenser pressure 
147 lb. It was found that the increase in capacity was 
89 per cent., and the refrigeration was produced with a 
saving of power of 32 per cent. 

To get the best results out of any refrigerating plant it 
is essential that the loss of cold should be as small as 
possible. Hence the studv of the construction of the cold 
store is one of considerable importance. It is, however, 
very difficult at the present time to make any accurate 
estimates of the loss of cold through any given set of 
non-conducting surfaces, owing to the great want of 
knowledge of*the coefficients of conduction and their rela- 
tion to the physical condition of the materials. M. 
Desvignes gave a description of the method and apparatus 
with which he has determined the conductivities of a 
large number of substances used in practice, and for many 
of which no data existed. He employed Lodge’s modifi- 
cation of the bar method, the substance to be investigated 
being in the form of a thin plate about 1 cm. thick held 
between bars of a material of which the conductivity is 
known. Some objection was raised by various members 
to the employment of such figures for calculations con- 
cerned with thicknesses of several decimetres and 
often of a metre. There seemed to be some dis- 
belief in the generally assumed proportionality between 
resistance and thickness, which -was to some extent 
founded upon the want of conformity of different 
series of data. Some light was thrown on this difficulty 
by Mr. G. Voorhees, who explained that there was 
a leakage effect which took some days to reach a 
practically final state. In some of his own experiments 
quite six days had to elapse before this state was reached, 
but then he had always found a strict proportionality. 

A most comprehensive recommendation was then passed 
with reference to the determination of nearly all the 
physical constants of the materials under question; 
enough to keep a large body of investigators active for 
many years. 

Another subject which caused a lengthy discussion 

was that of the thermal units to be used in the refri- 
gerating industry; most of those proposed are already 
accepted by all people who use the C.G.S. system, but a 
suggestion was made for the stereotyping of these for 
practical use in those countries where quaint and 
antiquated systems. still flourish, such as Russia, Great 
Britain, and America. The negative calorie, called the 
“ frigorie,” seemed to be treated as a quantity of a new 
kind endowed with special qualities, and the power of a 
refrigerating machine appeared to be considered as 
something different from the power of any other machine. 
Professor Onnes brought some thermodynamic reasoning 
into the discussion, and proposed that the unit of entropy 
should be called the “Carnot,” after the well-known 
exponent of the theory of heat engines. “Finally, it was 
decided to leave the settlement of these questions to the 
International Commission. It is to be hoped and, as 
this Commission will contain several eminent experts in 
thermodynamics, it is extremely probable that as few 
new definitions will be introduced as possible. With a 
few exceptions those now in use in physics cover the 
whole ground, and have an accepted nomenclaiure which 
is practically international. 
Professor von Linde gave an address on the use of 
refrigeration in dwelling-houses and factories, and 
pointed out the extremely important changes which 
could be introduced by its use. Where only a few 
degrees of cooling are required the old simple plan of 
water evaporation is very efficacious, but then the 
humidity is always very nearly upto the state of saturation. 
Where this is not permissible cooling is usually obtained 
by leading air through ice, as in large public buildings at 
Vienna and elsewhere. Such a method is also possible in 
cold stores, where all the rooms can be kept at the same 
temperature, where this need not be too low, and where, 
moreover, the air from one compartment is not likely to 
spoil articles in another by giving them a spurious flavour. 
Where this is not the case, or a lower temperature is 
required, then a circulation of brine must be resorted to. 








In many manufactures considerable advantage would 


obvious advantage of more healthy conditions for the 
workers, but also because the resulting articles are better. 

Ice is now used to a very considerable extent for cool- 
ing, and its manufacture is a large and important industry. 
It is‘usual to make two qualities, one for alimentary 
purposes, and the other only to be used industrially. It 
is, of course, essential that the water used for the former 
should be as pure as possible; also it is usually desirable 
that the ice should be clear, and this is attained by the 
plate system, or in the block system, where the water is 
continually stirred during cooling. There is not now a 
sufficient distinction between ice for food or industrial 
purposes, and it was proposed that the latter should be 
made clearly distinguishable by means of some character- 
istic odouror taste. The need for this is perhaps becoming 
less important in many cases, as the advantages of cooled 
chambers, even on a small scale, is becoming recognised, 
and the use of cooled circulations of brine or air in place 
of direct contact with ice. 

Many interesting communications were made on the 
storage and transport of large quantities of fruit and meat 
with almost perfect certainty under modern conditions. 
In America the cars are nearly all ice-cooled, the charge 
lasting about twenty-four hours. At various points along 
the route there are ice-making plants, which are fitted 
with hoists, crushers, and shoots, worked mostly by elec- 
tricity, so that the cars can be re-charged in two or three 
minutes. 

Ice cars in the United States are mostly fitted with 
receptacles at the sides, whereas the French, Russian, 
and Italian cars appear more frequently to have the ice 
boxes at the top. Under this, but with a space for air, 
are hung tanks to catch the condensation, the parts over 
the space between the tanks being slightly arched so 
that any water condensing there would run away to one 
side or the other and fall into the tanks. 

The Russian report on these cars was very complete, 
recommending the ice-cooled car as the most economical 
at present, but giving in addition new types depending 
on cooling with ammonia absorption machines and by 
water evaporation. This latter form only reduced the 
temperature to about 25 deg. Cent., but appeared to be 
very inexpensive, and to be sufficient for fruit and some 
other articles. 

One of the main difficulties appears to be a want of 
agreement as to the correct conditions, not only tempera- 
ture, under which meat and other perishable articles 
should be stored. In the case of meat the position was 
defined to some extent by recommendations for the con- 
struction of abattoirs, which it was desired should be 
considered by the Bureau. In these the temperature 
limits were zero and 4 deg. Cent., and the maximum 
humidity permissible 75 per cent. With regard to this 
latter factor there seems to be even more uncertainty 
than with the temperature, partly on account of the want 
of a simple and easily used method for measuring its 
value, independent of the temperature. It is, however, 
particularly important that the humidity should be regu- 
lated, as it has a very great influence on the result. 

With these rather indefinite conditions it is not easy 
to construct suitable storage for any particular case 
except by the principle of trial and error. However, 
in view of the obviously very different conditions which 
are required, it would seem that for general purposes, 
whether for ships or rail transit, those storage arrange- 
ments will be most useful which are capable of adjust- 
ment, to some extent at any rate. This does not apply 
to a constant and continuous traffic like that of 
oranges across America, where the same conditions are 
exactly repeated. For this reason the use of liquid air 
may be an extremely convenient solution of the transit 
question, especially for moderate journeys and with 
express service, where weight and space are both im- 
portant. At present liquid air is too expensive, but 
there is nothing to prevent its production being very 
cheap if only the demand is large and constant enough. 
Its great advantage is that it not only cools the air of 
the refrigerator, but naturally renews it as it evaporates, 
and the amount of cooling and renewal can be regulated 
to a nicety with modern methods of preservation, which 
reduce undesired evaporation to a minimum. 

Besides the uses of refrigeration for storage and trans- 
port of perishable articles, principally for food purposes, 
it is now employed as a necessary part of many manu- 
facturing processes, and its use is growing. In the brew- 
ing industry its use is well known, and it is now being 
largely introduced in wine manufacture. It seems that 
when the fermentation is controlled better results are 
obtained, the wine is clearer, is more aged, and has a 
better bouquet. Besides, refrigeration takes the place of 
fortifying or controlling the fermentation by means of 
sulphur dioxide. 

The same advantage is obtained in the production of 
dairy products; not only can milk be kept, but the result- 
ing cheese and butter are better and of a more constant 
quality when the temperature is controlled by suitable 
refrigeration. Here ice cooling is usually all that is neces- 
sary, but it is preferable to cool the room, or at least the 
air, rather than to add ice. 

It has been known for some time, and is the subject of 
at least one patent, that the use of really dry air is 
advantageous in blast furnaces for the manufacture of 
pig iron. 

A communication on his process was made by Mr. 
James Gayley. The first installation was at Pittsburg, 
and the results were extremely satisfactory. There is an 
increased output and a saving of fuel, but the hypotheses 
put forward do not appear to explain the result. A 
number of other processes were enumerated by Dr. 
Bondouard, but it seems that on the whole Gayley’s is the 
most successful. At present the metallurgists have not 
stated the problem sufficiently definitely for it to be possible 
to fix the best refrigerating method. 

In the paraffin industry, and in many other chemical 
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or crystallisation, the use of refrigeration is highly 
beneficial. It is now very largely used on Austrian and 
Roumanian oil fields, as in many cases better results 
appear to be obtained by freezing out stearine and paraffin 
wax than by distilling the lighter components away from 
them. 

On the whole, the first International Congress on Cold 
did excellent work, and the International Bureau is 
started and will be formed of properly appointed delegates 
who will find plenty of work to their hands before the 
next Congress at Vienna in 1910, 








TUBBING FOR MODERN COLLIERIES. 
By J. S. Barnes, A.M.LE.E. 


TuHE amount of capital invested in plant, sinking, and 
various works at a modern colliery is very great in com- 
parison with the amount required twenty or thirty years 
ago. The output of minerals requires to be a maximum 
in a minimum of time from any one shaft, so that the mine 
may refund the principal with a remunerative interest 
in a reasonable time. This increased output necessitates 
larger diameter shafts, and in many instances the minerals 
have to be won from greater depths. The design and 
construction of tubbing to meet the above requirements 
involves many problems that heretofore were not con- 
sidered other than in an empirical manner. The formule 
used in the past for computing the strength of tubbing, if 
applied to the present requirements, would give very 
inaccurate results, and in many cases would involve 
failure of the tubbing. Even to-day there appears to be 
no scientific basis of formula for this peculiar structure 
that has been properly expounded, and the engineer who 
is designing the tubbing structure is confronted with 
many complexities in endeavouring to reconcile scientific 
reasoning with practical requirements. 

The first questions that the engineer has invariably to 
settle are the number of segments of tubbing per com- 
plete ring, the thickness of metal, the depth of a ring of 
tubbing, the number of ribs and brackets per segment, 
the method that shall be employed for jointing, the are 
length per segment, the length of tubbing column to 
be built upon one crib bed, &c. These, together with 
many other important items, are complex to treat, as will 
be shown below in this article. 

The tubbing column exerts a vertical load, which 
decreases in magnitude by an equal amount from the 
tubbing crib bed, upwards to the next crib bed above, or 
from the first crib bed nearest the surface, to the top of 
the tubbing column. 

The water behind the tubbing exerts a thrust, due to 
the head of water, and produces horizontal radial stresses 
on the tubbing, the amount of such stress being equal to 
the water column, and it decreases in equal increments 
from the bottom crib bed upwards to the next crib bed 
above; it also gives continuous increments equal to the 
whole tubbing column, provided the water head is not 
intercepted by impervious strata, or provided the surface 
datum of the water source is not higher than the top of 
the tubbing column. 

In both cases last named, the horizontal thrust due to 
the water may not coincide with the theoretical 
calculated head, owing to the length of the tubbing 
column, 

Again, it may be greater when the datum of water is 
higher than the tubbing, and also less when the strata 
have impervious beds. 

Thus it will be evident that the horizontal radial stress 
can only be based on the theoretical quantity due to the 
head of water, and equal to the length of the tubbing 
column, when designing the structure as a whole. 

The exact radial horizontal stress per unit area on the 
tubbing can be accurately ascertained after the latter is 
completely sealed, by inserting a pressure gauge in any 
one segment plug hole, but unfortunately this test can 
only be made after the design and construction and 
erection of the tubbing, and hence is of no value to the 
designing engineer from a constructive point of view. 
The horizontal radial thrust acts at 90 deg. to the 
vertical load due to the weight of the tubbing. For these 
two loads a resultant stress can be determined, which is 
rarely ever mentioned or taken account of in any calcula- 
tions made in the past. The vertical stress is a comparatively 
simple calculation when the tubbing shell only is con- 
sidered; but all the ribs, brackets, and flanges require to 
be allowed for to find the total vertical load, and this 
ean only be done from the drawing of the proposed 
design. 

The ribs and brackets certainly add to the stiffness 
of the tubbing, but in some instances in the design of 
tubbing known to the writer brackets and ribs have 
been omitted. The flanges are a necessity, for making 
the joints of the various segments and rings water- 
tight, but with respect to the brackets and ribs, there 
appears to be some doubt amongst some of our most 
eminent mining engineers as to whether or not these add 
to the strength of the tubbing; and from a thorough 
scientific investigation by the writer as set out later on 
in this article, it will be readily seen that the strength 
of the tubbing is not increased by the introduction of 
these ribs and brackets. 

The method of making the joints, whether bolted or 
pitch pine wedges and sheeting, will considerably affect 
the distribution of the stress, and in the case of the latter 
method the stress may exceed the theoretical tubbing 
column water head pressure ; also there is an uncertain 
stress produced hy the uneven wedging of the joints. The 
reactions set up by the latter, and also the unknown 
stress set up by the tightening of the hard wood packing 
blocks behind the tubbing, certainly prevent a uniform 
stress in any particular section due to the above causes. 
When the space behind the tubbing is filled with concrete, 
and made solid to the strata, the tubbing column will be 
practically self-supporting with respect to the vertical 
load and movement due to the friction set up by the 
contact of concrete on these surfaces. If the first few 





rings of tubbing directly above any crib bed have con- 
crete and grout filled in behind them, then the latter 
should be allowed to stand at least twenty-four hours 
before any more rings of tubbing are fixed. The only 
objection to this is the loss of time, but this would be 
amply repaid by the knowledge of ensured safety and the 
accomplishment of the strongest possible job. This 
method of applying the concrete has been employed at 
one modern colliery where the writer was employed, and 
the chief advantages that accrue therefrom are that the 
hard wood wedge knogs can be dispensed with, and con- 
sequently equal reactions are produced at the joints, 
because the segments are free to move circumferentially 
and vertically when wedging the joints, and also because 
the weight of the tubbing column will not be all taken 
by the crib beds, as the greater portion of the vertical 
load will be sustained by the adhesive properties and 
friction due to the effect named above. Let us take 
the vertical load due to the tubbing column shell, as 
varying in equal increments from one crib bed to another, 
or to the top of the tubbing column. 
Let a = a unit strip of tubbing shell, width in inches. 
= a unit strip of tubbing shell, depth in inches. 
¢t =a unit strip of tubbing shell, thickness in 
inches. 
w = the unit weight of cast iron, say, .25 1b. on 
cubic inch. 
* = the unit weight of water, say, .03607 per cubic 
inch. 
V =the vertical, and H = the horizontal stress. 
l = the length of tubbing column. 
Therefere V = wltaandH=cla. 
V_wlta_wt 25¢ _ 6.93 


e H = = (1) 


.03607 I 
and consequently, if we include the ribs, brackets and 
flanges, and concrete, we get :— 

7 _ total weight of tubbing column per unit strip 

H total radial thrust of water column per unit strip 
aud thus we see that at any depth from the surface the 
vertical and horizontal pressures vary. 

Therefore, it will be noted that the ratio between the 
vertical and horizontal stress at any given section of the 
tubbing depends on the ratio between the total vertical 
weight of the tubbing per unit strip and the horizontal 
radial thrust due to the head of water acting on unit area. 

The sum of the horizontal and vertical joints, if of 
appreciable thickness for accurate investigation, should 
be noted. 

Let » = the number of horizontal joints ; 

p = the thickness of one joint ; 

*.np = the amount to complete the tubbing colurnn 
length. 

The weight of the flanges, ribs, and brackets, and in the 
case of tubbing having concrete filled in between the 
brackets and ribs, should be taken account of for the 
above ratio, which considerabiy increases the amount of 
the vertical load. 

The value for the total horizontal radial thrust due to 
the water head can be ascertained for any shaft by taking 
the surface exposed by the tubbing to the water, and by 
taking the external tubbing shell surface, or the concrete 
in the case of filled-up concrete segments, which readily 
gives the horizontal area exposed to the water. The ribs 
and brackets have a different horizontal radial thrust on 
them from what is on the shell of the tubbing, due to 
their being at a greater radii in the case of wedged jointed 
tubbing, but the difference is so small as to be inappreci- 
able, and therefore may be neglected in the calculations. 

By neglecting the unknown reactive stresses set up 
when wedging, or bolting together the joints in the 
tubbing, the vertical load due to the weight of the tubbing 
may be principally considered as acting on the horizontal 
bed joints, and the amount of this surface is taken to 
be the one on which the pitch pine or lead sheeting or 
other jointing material makes contact. 

Let d the internal diameter of the tubbing flanges. 

D » external a a 
p », joint material thickness. 
n », number of segments per ring of tubbing. 
h » vertical length segments a,, ,, 
A » area of any one horizontal 
exposed to V. 
a = the area of any one vertical exposed to re- 
actions X. 
A, = the area of any one horizontal bed joint 
exposed to water. 
a, = the area of any one vertical bed joint exposed 
to water. 
mean diameter of joint surface. 
circumference. 
breadth of joint. 
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equation 

PD! 7 = C = horizontal joint mean length 

( a 2 

Ava Db. = onset exposed to V 
A, = Dr p exposed to water 
a = hnb exposed to reactions X 

= hnp exposed to water. 

A D6 _ Dir 


a hnb 
and Be 5 BP 
a hnp 
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n : 
From the above it is quite evident that to obtain equal 
areas on the vertical and horizontal bed joints that are 
exposed to the vertical load and radial reactive thrusts, 
hand » mu3t be computed to satisfy these conditions, 
and then the ring of tubbing will have an arc length per 
segment different from the depth per segment, so as to 
give a uniform stress equal in magnitudecn the horizontal 
and vertical joints. From the formule propounded here 


hn 
_ Dr 


= € 
hn (9) 
hence h= . (10) 
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it is quite evident that the number of segments i 
of ‘shine and the segment depth es lp 
the method used in making the joints, whether by pitch 
| a aati or wedges, or bolted together, or machine 
aced, 

At a certain depth from the top of the tubbing column 
the ratio between the vertical and radial stress will be 
reversed, due to the water head exceeding the weight per 
unit area or strip. 

Since the horizontal bed joints are acted upon by the 
vertical and horizontal radial stress, it appears also to be 
good practice to make the are length equal to the depth 
per segment when the reversed point in the above ratio 
is attained ; also the above ratio points out that it is good 
practice to make the are length 2 to 2.5 times greater 
than the segment depth up to certain limits. 

The writer knew of a case where the arc length per 
segment was practically equal to the depth, and here the 
tubbing would not withstand the stresses brought into 
action ; it repeatedly pushed itself out in radial directions 
from the bed joints, and also cracked and broke in many 
places for the obvious reason that the proper ratio was 
not reached, and it cost thousands of pounds to erect 
and re-design tubbing, having a greater arc length per 
segment than the depth per segment. 

Let r and d = the internal radii and diameter of the 

tubbing shell. 
Rand D = the external radii and diameter of the 
tubbing shell. 
C = the circumference. 
r' and d' = the line of neutral radii and diameter of 
stress. 
n = the number of segments per ring of tubbing, 
L = the are length a segment. 
K = the chord length per segment. 
H = the horizontal radial water thrust per ring of 
tubbing. 
M = the horizontal radial water thrust per segment 
of tubbing. 
X and X' = the reactions at the joints. 
T = the thrust due to water on unit area. 
» = the central angle between two vertical joints 
of one segment in one ring. 


Gand é, = £ 


Bm and Rm = the bending and resisting moments 
E = modulus of elasticity. 
vertical depth of one ring or segment. 
the thickness of tubbing shell. 
area of ribs and brackets. 
coefficient of friction of jointing materials 
= .13 to .25 for metal joints, and .5 to .6 
for pitch pine joints. 
= the thickness of rib and m; = the number of 
ribs per ring. 

Therefore 2 t r = dt =C internal of tubbing shell (11) 
27R=Dr = C external of tubbing shell (12) 
27r,= dit = C to neutral line of stress in 

shell (13) 


27R 277 - ; 
a ee I. depending on the onc 
considered ..... (14 
K = 2rsin 9 = 27, sin 6 = 2 R sin @) (15 
=rsing =r, sing = Rsing a) 
_ 360 360 
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(17) 


(18) 


i (°2" from 14) : 


(19) 
(20) 


= (2rsin@from 15) . 


rsin@+usrcosé@+ 2 sin 9 + u cos 4 - (21) 
2rsin@+2u27 cos 0 | 
= 2 x (sin @ + uw cos 9) 

@ and @, are each equal to one another, also z and 7; are 
each equal to one another for uniform thrusts on all seg- 
ments in one ring. 

os M Ci eT ae 
n 2 (sin @ + yu Cos 8) n2 sin + “C08 9%) (99) 
7D 
= 
n 2 (sin @ + «cos 6) 
a+ah _ Unitstresson vertical joint 
“due to reactions . 


r+ _ 

b Whe 
i = Unit stress on vertical joint due to water 

V _ Unit stress on horizontal joint due to 
D,t6 ~~ ~weight of tubbing column. . . 
T _ Unit stress on horizonal joint due 
Ditagy WOABES 8 iene Mgt es 

Let { = The moment of inertia 

3 
I= os for tubbing shell 

The values relating to the strengths can be now arrived 
at. Since tension and compression for cast iron are not 
equal to cause rupture, itis necessary to utilise the amount 
of metal to the best advantage, so as fully to develop th2 
resistance of the metal which is offered to the stresses 
and reactions, thereby each value shall have its due share 
of the stress, and hence the neutral line will not be at 
the centre of R — r or the thickness of the tubbing shell, 
but at some other distance y from the edge of the tubbing 
shell. This also applies to the ribs, brackets, and flanges. 
Whatever value we assign to the ratio of compressive and 
tensile stresses, within the maximum limit, the neutral 
line will be governed thereby. 

Take fc = To the compressive stress, 

f t = To the tensile stress, 
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| 
ye = To the distance from external shell to| but to withstand the reactive stresses at the joints, which 


neutral line, 


yt i 
neutral line, 
y{ will hereinafter be termed y. 


Pree le se ada n 
Take Fi yt (28) 
andye +yt=R-—r=t .. (29) 
yc _we_ fe . (80 
“R—r ¢ fe+ft ~ baie 
; eC le 31 
Meee them OO 
from which the neutral line can be ascertained for the 


shell. 
° Let YZ, = the rib length from shell at R to rib edge; 


then Z should be substituted for R — r in (80) and (31) 


formula. 


«, [for the ribs and brackets of rectangular section 





n, (t! Z) a6 

= 82 
2 (82) 

he + n, (t# Z3) as 
hence total value for I = oe a (33) 
be = Raw taf! (34) 
ri y 

-. Bmy Ely E 7 ae 

i d = atin 2a A ioctl ee (i: 
eid I ri r ”) 


r,, y, and I are obtained from equations (27), (83), an] (34). 


Let s = the strain, since 


, f Ey Ey 
== % = e< = 
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oa alteration in length i ; 
Strains = ——. - (38) 
original length 
. y2rR , , 
i=? — per complete ring of tubbing . | 
r 
9 (89) 
= y27Tk persegmentoftubbing . . . | 
rin ; 
; ‘ E (R — r) fe E (y f) 
Factor of safety = - i as 0) 
rel n ft+fe rl " 
rk Zr 
Zr 
Let n = the number of ribs or brackets per ring or 
segment. 


b = the thickness, « 
of one rib. 
t2 and a = the altered thickness of tubbing shell spread 


= the width, and / the length 


To the distance from internal shell to area. 


| are considerably greater than the water pressure per unit 
The reactive stress is transmitted to the joints 
| from two segments of an amount equal to one-half of 
|each segment. The breadth or surface of the flanges 
| should be designed to meet the values of X or the reactive 
| stresses, and the various stresses can be considered in 
conjunction with a diagram similar to Fig. 1. For which 
we get the equations— 
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from which the various factors may be determined. 
The tangent lines H H', &c., give the magnitudes of 
the tangential pressures, and T T,, &c., give the normal 
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Fig. 2 


over the area a, then, if we have a ring of tubbing, or a 
segment of tubbing of equal weight, with and without the 
ribs and brackets, we get:— 
nobz2t=at2 
2 - 
and consequently we get a thicker tubbing shell for the 
same weight of metal by an amount #2. The neutral 
radius becomes altered, the vertical stress on unit area 
remains constant. The horizontal radial thrust is 
greater, the bending moment and moment of resistance is 
Increased, the central angle remains unaltered, and 
vonsequently we get a stronger ring of tubbing for a given 
weight of metal, without having the ribs (but the stiffness 
is decreased), and this can be shown to be an increase in | 
strength as high as 50 to 70 per cent. 
P Thus it’ is evident that the tubbing shell should be | 
esigned not just to withstand the normal water pressure, | 





resultant thrusts between the points considered for any 
number of segments » per ring of tubbing; and this 
diagram is worked out for a normal water pressure of 
100 Ib. per square inch, and the number of segments 
shown. 

Drawing—Fig. 2—shows one-half of a complete ring 
of tubbing in the plan, made of cast iron, and having 
14 segments per ring. The are length per segment is 
54.3in. minus the joint thickness. The working strain at 
100 lb. per square inch is .00054in., and the strain that 
would be set up by ultimate stress is .007lin., and .385in. 
alteration, due to maximum stress per segment, would 
cause the tubbing to collapse. The working pressure 
causes the segments to be compressed at the joints tosuch an 
extent that .029in. strain is produced per segment for altera- 
tion of length. All other quantities relating to the above 
| formula, which have been worked out by the writer, would 
be too long a process to embody in this article. Each seg- 


three small plug holes. The crib bed is of box section, 
and sufficiently stiff and strong to support the vertical 
load. The tubbing ring next the crib bed has a greater 
base than the other rings. Pitch pine wedging having 
a taper is shown on the drawing, The line « represents 
the direction of the reactive stress. 

Previous to sending down the tubbing into the pit it 
should be picked all over with a heavy blunt-pointed 
pick, to test it for any sand or blow-holes, flaws, cracks, 
«ce. The tubbing should be placed on a platform to test 
it for curvature, and any irregularities due to warping, 
and then it is good practice after this test to fill up all 
pockets between the ribs with cement or concrete. Fig. 2 
represents the latest modern practice in tubbing construc- 
tion for a large pit, and the details are taken from actual 
tubbing designs got out by the writer, and examples of 
same at work successfully. 

In conclusion, the writer would state that tubbing can 
now be properly designed on scientific lines, whereas 
heretofore it appears that empirical rules and formule 
have been used, and that no sound scientific basis has 
been evident in trying to arrive at the proper solving of 
the problems, and that scientific investigation into this 
subject has not received the attention that such an 
important subject deserved; especially when it is 
remembered that thousands of pounds are spent at some 
collieries in tubbing, and the future life of the mine 
depends thereon to a great extent. 








ASSOCIATION OF ENGINEERS-IN-CHARGE. 


THE opening meeting of the session of the Association of 
Engineers-in-charge was held on Wednesday, the 14th inst., 
at St. Bride’s Institute, when the newly-elected president, 
Mr. J. Swinburne, M. Inst. C.E., F.R.S., delivered his presi- 
dential address, taking for his subject, ‘‘ Smoke.’’ Smoke, be 
said, was popularly supposed to be fine particles of carbon, but 
was more accurately described as tar or pitch. If the pipes 
leading from gas retorts were opened, there issued large 
volumes of dense yellowish smoke, consisting of fine globules 
of liquid tar floating in gas and tar vapour. If these globules 
were left in a hot atmosphere for some time, the volatile 
hydro-carbons evaporated off, leaving tiny globules ofa sort 
of pitch. These particles may get burnt before they are 
reduced to pure carbon, or sometimes a kind of grit is pro- 
duced. 

Another form of smoke is that obtained when a flame is 
allowed to play on a cool surface. This is really floating 
lampblack, which differs a good deal from tar smoke. When 
cold bituminous fuel is thrown on the top of hot carbon 
burning on the fire-bars of a furnace, it is heated from below, 
and the volatile constituents are distilled off. These gases 
coming through the fire are cooled by the green coal, result- 
ing in large volumes of gas, full of tar smoke, being carried 
forward. To burn this smoke the only thing to do is to raise 
the whole of the gas containing tar to such a high temperature 
as toensure complete combustion. It did not appear, at first 
sight, easy to raise the smoke to a high temperature, but it 
was not impossible. The gases from hand-fed fires were 
generally led straight to iron surfaces cooled by the water of 
the boiler, so that the tar had no chance of getting burned. 
If the fire were itself in a fire-brick chamber, and the gases 
had to pass over a reasonable amount of white-hot fire-brick 
before any attempt was made to ab-tract the heat, it is quite 
possible there would be no smoke even with hand stoking. 
He believed the general principle in furnaces of abstrac:ing 
heat from the fire and gases at the earliest possible moment 
was entirely wrong. He suggested that the proper way was 
to leave the gases as long as possible before beginning to cool 
them, and not to heat the boiler shell or tubes by direct action 
of the fire or even by radiation from it. No heat should be 
taken from the fire or from the gases until all the smoke was 
completely burnt. This wou'd involve rather an elaborate 
construction of fire-brick, probably something like a regenera- 
tor, which would get white hot between each stoking. 
Mechanical stoking had the advantage over hand firing 
that it could go on continuously without interfering with the 
draught. In the movable fire-bar system the tar and gases 
get heated to a certain temperature at the front of the fire, 
where they are under a fire-clay arch, but just behind this 
they burn with a large flame. This flame would most likely 
burn the tar completely and give no smoke if it had a chance, 
but it sometimes touches the boiler and causes lampblack 
smoke. 

In the mechanical stoker system, in whicl® the coal is fed 
upwards, the idea was that the tar must pass through a layer 
of white-hot carbon, which would decompose it completely, 
and if there was enough air it would consume the tar. If 
the air was insufficient it would decompose the tar into light 
hydro-carbons or hydrogen and carbon, the carbon being 
deposited on the hot solid surfaces and being burnt sub- 
sequently. One difficulty in this system was that air could 
not be readily admitted through the coal that is being fed. 
He understood, however, that these furnaces worked well. 
The boilermaker seemed to have a fixed idea that the fire 
ought to be inside the boiler, and the water ought to be as 
close to the fire as possible. In reality, the fuel was too 
close to its work. The idea that the best way to heat any- 
thing was to put it right into a flame was very widespread. 
The Bunsen burner, the table and laboratory spirit lamp, ana 
gas stoves were familiar examples. The gas engineer has at 
last found out this simple thing, that the burner must not 
play on the saucepan. The products of incomplete combus- 
tion coming into a room as the result of burners playing on 
lumps of clay or asbestos were far worse than the products 
from the same amount of gas burned by Bunsen or bat’s- 
wing burners. In boilers there is no reason why the furnace 
sheculd not be outside in the form of a fire-brizk struc 
ture in which is allowed ample room for the hydro- 
carbons and air to mix thoroughly, and time for the 
combustion to be complete. In the case of water-tube 
boilers, all] the furnace makers want is enough room below 
them, so that the tubes cannot begin to abstract heat until 
the mixture of the gases and air and the combustion are 
quite complete. 

The subject of domestic fires was then dealt with, the 
speaker mentioning coalite as an obvious cure for smoke, but 
not universally applicable, The latter part of the address 
dealt with the observation of smoke from factory chimneys, 








ment has three ribs vertically and one horizontally, and 





the speaker describing a photographic method he had himself 
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PUMPING ENGINES 


AT KEMPTON PARK STATION 


LILLESHALL COMPANY, LIMITED, OAKENGATES, ENGINEERS 


devised for reducing to a minimum the errors of cbservation 
by different individuals. 

Mr. J.Swinburne was supported on the platform by Mr. W.T. 
Hatch (chairman), Sir Alexander B. Kennedy, Mr. Alexandcr 
Siemens, Capt. Sankey, and others. In proposing a vote of 
thanks to the president, Sir Alexander Kennedy said he had 
found a very excellent smoke preventer was to fix a mirror about 
4ft. by 3ft. in such a position at the end of the boiler-house 


that the stokers could see the chimney top. That was a great 


deterrent, and led to carefulness in stoking. 








NEW PUMPING ENGINES FOR THE METRO- 
POLITAN WATER BOARD. 

WHEN it became necessary for the New River Company to 
place orders for engines for pumping water from the Staines 
aqueduct at Kempton Park toa reservoir at Fortis Green, 
near Muswell Hill, the contract was awarded to the Lilleshall 
Company, Limited, of Oakengates, Shropshire. These en- 
gines, which were subsequently taken over by the Metropoli- 
tan Water Board when it was formed, were designed by 
the New River Company’s engineer, Mr. E. L. Morris, 
M.I. Mech. E., and they were made under the superinten- 
dence of the contractors’ chief mechanical engineer, Mr. J. 
Procter, M.I. Mech. E. There are eight sets of engines 
in all, five of which are at the new pumping station 
at Kempton Park, while the remaining three are at 
the new pumping station at Cricklewood. The en- 


gines at Kempton Park are shown above, and the draw- | 


ings—on pages 425 and 434—give a good idea of the general 
design and the arrangement wishin the pumping station. 
The quantity of water to be raised is 15 million gallons in 
twenty-four hours, and the work is done in three lifts or 
stages. The first lift is performed by two engines, one of 
which is a spare. Each of these engines is capable of raising 
the full quantity of water, viz., 15 million gallons, per twenty- 
four hours, from the Staines aqueduct to the subsiding reser- 
voir at Kempton Park against a head of 32ft. At this point 
the water from this reservoir flows into filter beds by gravita- 
tion. There are three engines for the second lift, two of 
which, when working together, are capable of raising the 
15 million gallons of water in 24 hours, each engine therefore | 
dealing with 73 million galions. The total head in this case 
is 166ft. The third second-lift engine thus serves as a spare. 
These seco:.d-lift engines raise the water from the filter beds 


at Kempton Park to an intercepting reservoir at Cricklewood. | 
As will be observed from the illustration—page 434—the first | 


and second-lift engines are erected in a line with one another 


in the engine-house at Kempton Park. Two of the three 
engines at Cricklewood, where the third lift is performed, are 
together capable of lifting the 15 million gallons of water in 











24 hours, and the third, which is of the same capacity as the 
others, serves as a spare. These engines raise the water from 
the intercepting reservoir tank at Cricklewood into a service 
reservoir at Fortis Green, against a total head of 181ft. The 
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All the engines are of the triple-expansion type. In the 
case of the firsf-lift engines the dimensions of the cylinder 
are 13in., 2lin., and 32in. in diameter, and the stroke is 48in. 
Like the second and third-lift engines they are fitted with 


KEMPTON PARK PUMPING STATION 


following table gives a summary of the working conditions of 

each separate engine :— 
3rd lift. 

-. 7.5 million 

gallons 
164ft. 
17ft. 
181 ft. 

»» 24 per min. 


2nd lift. 
.. 7.5 million 
gallons .. 


85ft. 


1st lift. 
15 million 


Quantity of 
gallons .. 


hours es ware oe 
Dead lift with reservoir ) 

at usual working level f 
Friction head. Ss 
Total head 
Revolutions .. 


water per 24 


166ft. 


Zaft, | ’ 
.» 24 per min. 


. 24 per min. 


| Corliss valves and trip gear worked by excentrics on the crank 
| shaft, the design being such that the trip-gear can be adjusted 


| while the engines are running. The pistons are of the Buck- 


ley type, and the piston-rods for the _first-lift, engines 
|are 3}in. in diameter, and were finished by grinding. 
| The stuffing-boxes are fitted with United Kingdom metallic 
| packing. The crank shafts are built up, the shaft .for evch 
| engine being also divided into two parts, which are coupled 
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ether in 
pe cylinder. 
this fits into 
web, the arra 
inequality = 
jon is clear. 
ee shea being for the second-lift engines. — 
chaft bearings of the first-lift engines are 8in. in diameter and 
or Thos. There are two fly-wheels to each engine. 
In the case of the first-lift engines they are 9ft. 11gin. 
in diameter, and the dimensions of the rims are 12in. 
by giin. Each fly-wheel is lagged with teak on both 
eides between the boss and the rim. All the fly-wheels are 
made in halves and bolted together. Spur teeth are cast 
in the outer edge of one wheel for the wheel of the barring 
engine to work into, and the other fly-wheel has holes cast in 
the rim for barring the engine by hand. A barring engine 
ith two steam cylinders, each having a 7gin, bore and a 7in. 


Gini. is fitted to each engine. The steam cylinders of 


the wear of the main bearings. 
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one of the webs of the crank of the intermediate- | 
One end of the pin is made spherical, and | 
adjustable phosphor bronze bearings in the crank | 
ngement being intended to compensate for any | 
This construc- 
shown in the detail drawings, the crank shaft | 
The crank | 


while the crank pins are 7in. in diameter 


is also fitted to each engine. 


secured with polished steel bands. 


the engines. 
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VERTICAL TRIPLE-EXPANSION PUMPING ENGINES 


the main engines, in the case of all three lifts, are provided 

with receivers, which are superheated with livesteam. One is 

between the high-pressure cylinder and intermediate cylinder, 

and the other is between the intermediate and low-pressure 

cylinders. Surface condensers are employed with all the 

engines, and they are connected to the suction side of the | 
main pumps, the full volume of water passing through the 
condensers outside the tubes. 

There are two air pumps to each engine. A section of one 
of these pumps for the second and third lift-engines is shown 
umong the details. They are of the single-acting type, each, 
in the case of the first-lift engines, having a 64in. bore and a 
{8in. stroke. They are placed one on each side of the main | 
pump body below the low-pressure cylinder, and they are | 
coupled to the crosshead of the pump ram. They are fitted | 
with gun-metal buckets, foot, and head. valves, with india- 
rubber lids. The water from these pumps is discharged into 
oil-separating tanks. 

The main pumps are single-acting, the rams in the first- | 
lift pumps being 84in. in diameter, and the stroke 4ft., as | 
shown in the detailed drawings. The rams are coupled to the | 
crossheads by means of double rods of mild steel, each rod of | 
the first-lift engines being 34in. in diameter. The rods work | 
through guides bolted to the engine bed-plate. The engines | 
are balanced by weighting the rams internally. Details of 
the first, second and third-lift pump valve boxes are given 
with the other detail drawings. 1t will beseen that the valve | 
boxes for the first-lift pumps are rectangular in form. They 
are fitted with hard rubber multiple valves with phosphor 
bronze springs on the back for closing, and they work upon 
gun-metal valve seats. Each valve box in the case of all the 
pumps has an air vessel on the top, and these vessels are 
connected together by pipes, so as to equalise the pressure of 
the water as it is delivered into the main. Each pump is 
fitted with a 4in. dead-weight escape valve. The speed of the | 
water through the pump valves does not exceed 2ft. per 

second, and this applies to all the pumps. 

While the second and third-lift engines are of practically | 
the same design as the first-lift engines, the dimensions are | 
naturally different, by reason of their different duties. The 
internal diameters of the cylinders of the second and third- 
lift engines are 2lin., 34in., 52in., and the length of the | 
stroke is 48in. Sections of the cylinders of these engines are | 
given with the other details. The cylinders are fitted with 
live steam jackets, intermediate receivers, Corliss valve gear 
surface condensers, and double air pumps. Each air pump 
in the case of these engines, as shown in the section, has a 
bore of 10gin., and a stroke of 48in. As in the case of the first- 
lift engines, the pistons are of the Buckley type, and the 


joists. 
| and the general arrangement below the engines is excellent 


escape valve. 
have a large air vessel made of steel plates. 
diameter of these air vessels is 5ft., and they are 20ft. high. 
They are mounted on cast iron bases outside the engine- 
house. The first and second lift pumps are provided with 
two Westinghouse air pumps for charging the air vessels, and 
the third lift pumps are also provided with similar equip- 
ment, 

The pumps belonging to each set of engines are provided 
with platforms made of chequered plates resting upon rolled 
There are also ladders leading to these platforms, 


in every respect ; 3in. pipes are fixed below the engine-house 
floor and connected to the water main with shut-off valves, 
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Drain 


should the specified speed be exceeded. A Harding’s counter 
The steam cylinders, receivers, 
| steam pipes and connections are clothed with asbestos mat- 

tresses and cased in with planished steel sheet, which is 
Platforms of steel 
chequered plates carried by cast iron curbing with polished 
hand-railing and pillars, together with the necessary stairs, 
enables the driver to gain easy access to the various parts of 
The main pumps for both the second and third 
lift engines have rams 24in. in diameter with a 48in. stroke, 
the load being balanced in the same manner as in the first lift 
The rams are coupled to thecrossheads by double 
rods of mild steel each 5in. in diameter, working through 
guides which are fastened to the bed-plate. The pump 
valve boxes for the second and third lift engines, as shown, 
are circular in form, and they are fitted with multiple valves 
similar to those of the first lift engines. Each valve-box has an 
air vessel on the top, and all the boxes areconnected together by 
pipes to equalise the pressure of the water as it is delivered 
into the main, and each pump is fitted with a dead-weight 


Both the second and third lift pumps also 
The internal 


a head of 150ft. Its speed is 80 revolutions per minute. 
The set is arranged to pump either from the second lift 
engine’s suction well or the filter waste main, and to deliver 
the water either inte the service main or into the reser- 
voirs, A 6in. water meter is in circuit with this set of 
pumps. A separate surface condenser is used with this set, 
the air and circulating pumps for which are worked by a 
separate engine within the pumping station. For dismantling 
these engines a two-ton overhead travelling crane is provided. 
Two 10-ton overhead hand-operated travelling cranes have also 
been erected to run the full length of the engine-house at 
Kempton Park, and one similar crane is in use in the engine- 
house at the Cricklewood pumping station. 

The boilers are of the Lancashire type, working at a 
pressure of 160 lb. per square inch. They were made by 
Joseph Adamson and Co., Limited. of Hyde, near Manchester. 
This firm also supplied and fixed the steam, feed, and all pipe 
connections in the boiler-house, as well as the feed pumps, 
tanks, &c. The arrangement of the main steam pipes has 
been well thought out, the arrangement being such that any 
section can be shut off when not required, thus reducing con- 
densation to a minimum, and also enabling repairs to be 
carried out with ease. 

On December 28th, 1906, a test of twelve hours’ duration was 
carried out at Kempton Park on one of the second lift engines 
when some very creditable results were obtained, the steam 
consumption coming out considerably under the guaranteed 
figure. Some particulars of this test, as supplied by the 
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M.R Pump Indicator Card. 


L.P.Pump Indicator Card. 
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PUMP CARDS 


makers, are given in the table below, and some examples of 
the indicator diagrams taken on the engines and pumps are 
also given above. 


Barometer... .. .: .. - 70.4in. 
Vacuum in condenser .. .. .. .. «. . ©8.5in. 
Pressure uf steam at engine stop valve .. - 1 Ob. 
Revolutions perminute .. .. .. .. - 2.9 
Indicated }.0:se-power .. ae” 3&7 
Inuicated pump hoise-power .. .. .. .. .. .. YY 
Pump horse-powe , actual—from displacement and 

head delivered again t .. .. .. .. .. «. «. 3 
H. ad of watec from gauge on main.. .. .. .. .. I187ft. 
Head of water from pump a xs <a, am, ae 
Water from ait puwp discharg-, per hour -- 4133 1b. 
Water from jackets and dra.n, per hour . 462ib. 
Jacket, per cent. of total .. .. .. .. oan - cent. 
rms, ¢ |S 
Steam per puu.p horse-power, actual, per hour .. 13.3 1b. 
Steam per indicated no se-power pe: hour .. .. .. 1191b 
Ste m per pump horse power, aviual, per hour—with 

1, per cent. ail: wed sor moisture... .. .. .. .. 13.11b 
Steam per im icated hors -pow r per hour—with 

15 per cent. allowed for moisture... .. . ~ st eee 
Mechanical efficiency, PP petual ac - e. 89 per cent. 
Mechanical efficiency, P.H.P. incicated 90.2 per cent. 


1.H.P. ; 
Cylinders, 2lin., 34in., and 52in. ciameter by 4ft. stroke. 
Plungers, single-acting, 24in. diameter by 4ft. stroke. 








SULPHUR AND IRoN.—At the meeting of the Staffordshire Iron 
and Steel Institute, on October 17th, Mr. Stead gave the results 
of a number of experiments recently made in his laboratory to 
determiue the relative harmfulness of different sulphur-bearing 
minerals in iron ores. The experiments were made with iron ores 
mixed with iron pyrites, sulphates of limes and sulphate of baryta 
respectively, and then smelted in crucibles. The several mixtures 
were smelted in large plumbago crucibles divided into sections, so 
that comparative smeltings could be done at the same time and 








piston-rods were ground after having been turned. The 
diameter of the piston-rods of these engines is 5in. The 
crank shafts are built up as previously described, and fitted 
with adjustable phosphor bronze bearings in the crank web 
to compensate for wear in the main bearings. The diameter 
of the shaft bearings is 12in., and they are 16in. long. The 
crank pins are 10in. in diameter, and Sin. long. 

As has previously been mentioned, each engine has two 
fly-wheels, the diameter of which, in the éase of the second 
and third lift engines, is 10ft. 1lim., and the dimensions of 
the rims are 12in. by 10in. All the engines are fitted with 


emergency governors, with knock-off gear to stop the engines | is capable of raising 20,000 gallons of water per hour against ' Bambridge and my other assistants,” 


and a 2in. cock is also fitted to charge each pump. 
cocks are fitted for emptying each pump. 

As regards the auxiliaries at the Kempton Park station, 
there is a vertical three-cylinder compound pumping engine, 
with a high-pre-sure cylinder llin. in diameter, and two 

| low-pressure cylinders, each having a diameter of 12in. The 
stroke is 8in. The three rams of the pumps are each Qin. in 
diameter. Steam. for this engine is taken from the auxiliary 
| main at a pressure of 150 lb. per square inch. The exhaust 
| pipe is connected so that it can discharge into an auxiliary 
| cou.denser, or into the waste steam main. This pumping set 





under the same conditions. The various mixtures were placed in 
pockets in the crucibles, which were theu heated for an hour to 


| about 900 deg. Cent., and finally for half an hour to near white- 

ness. 
| and in suisequent trials charcoal powder mixed with starch paste. 
| Mr. Stead summarised his results as follows :—‘‘ In reviewing the 
| work and averaging the results it will be seen that the average of 


The lining of the crucibles was, in the first trial, coke dust, 


No. 1 BO 4 series indicates that 1 per cent. of sulphur in the ore 
in the state of Fe.S — CaSO, and BaS0, leaves sulphur in the pig 
in the following proportions :—Pyrites, 100 sulphur ; calcium 
su phate, 94 sulphur ; barium sulphate, 91 sulphur. These results 
must not be taken as absolutely indisputable, but approximate 
only. They show how readily sulphur in any combination is liable 
to be retained by the iron in the biast furnace. It seemed 
reasonable to believe that the bases calcium and barium associated 
with the sulphur in calcium sulphate and barium sujphate must 
check the sulphur from passing into the iron, but, as a matter of 
fact, their influence in that direction is very feeble. To place ihe 
question absolutely at rest, the comparative smelting should be 
done 1n gas-fired furnaces, and the temperature be controlled by 
pyrometer. This 1 hope to effect before many months have 
passed. I acknowledge with gratitude the assistance of Mr, 
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MANCHESTER ELECTRICAL EXHIBITION. 
No. V.* 

TuE first horizontal Curtis steam turbine built in this 
country is shown on the stand of the British Thomson- 
Houston Company, Limited, Rugby. It is shown coupled 
direct to a two-pole alternating-current generator with 
exciter, which has a capacity of 1000 kilowatts, 2600 volts, 
50 cycles, three-phase, at 3000 revolutions per minute. 
The turbine, which is illustrated in our Supplement and 


in Fig. 52, is designed to work with superheated steam at | 


arrangement of the excitation winding of the alternator | normal working conditions between the 
allows the use of standard exciting voltages, thus, it is | flowing at the points of entry to and exit 


claimed, avoiding difficulties associated with the low 
voltages and very large exciting currents employed in 
some high-speed turbo-alternator sets. The alternator 
is designed for close voltage regulation, and can be rated 
at 1000 kilowatts with an overload capacity of 25 per 
cent. for a period of two hours without excessive rise of 
temperature. The whole plant, we are informed, has 
been built at Rugby, and weighs about 16 tons. 


| 


The | 


floor space occupied from the stop valve to the end of the | 














Fig. 52-1000 KILOWATT STEAM TURBO-ALTERNATOR 


150 1b. pressure per square inch. The casing is divided 
along its horizontal centre line, to give easy access to the 
bucket wheels. 
quality steel. 


from the main shaft. 
the bearings in starting up and to assist in the normal 
distribution of the oil in the bearings. A centrifugal 
governor is provided which is claimed to be capable of 
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MERZ-PRICE BALANCED TRANSFORMERS AT EACH END OF A CABLE 


ONE PHASE ONLY SHOWN FOR SIMPLICITY. 
Diagram.|!. 
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OIAGRAM ®LUSTRATING TWO SUBSTATIONS INTERCONNECTED AND FEO 
FROM A POWER STATION WITH A FAULT ON ONE SECTION. 
Diagram.4 
‘Twe Excineer” 


Fig. 53—DIAGRAM 
controlling the speed within 2 per cent. from no load to 


full load. This isdone bysix nozzles operated by a cam 
shaft through an oil relay worked by the governor. The 


same oil also provides a continuous supply of lubricant | 


to all the bearings. There is also an emergency governor 


of positive action which cuts off the steam supply should | system and the principle on which it operates. 
The | the Merz-Price protective gear has been introduced for 


the speed reach 15 per cent. above the normal. 


The shaft and bucket wheels are of high | 
The bearings are spherically seated, lined | 
with Babbitt metal, and are lubricated by oil under pressure | 
from a small rotary pump driven through worm gearing | 
Oil rings are also fitted to lubricate | 


PROTECTIVE SYSTEM WITH CABLE FAULT EXISTING. 


exciter is 15ft. 2in., and the extreme width is6ft. This is 
equivalent to about 11 k.w. per square foot of floor space. 

The firm of A. Reyrolle and Co., Limited, exhibits 
some notable examples of its latest types of switch gear. 
The iron-clad high-tension switch gear shown on the 
stand constitutes an exceptionally interesting feature. 
In addition, the firm has fitted up an arrangement whereby 
the principle of Merz-Price system of automatic protec- 


| tion for high-tension circuits can be demonstrated to 
visitors in an excellent manner. 


This system while a 


B 
Ve y 


wer which is 
1 t rom the feedey 
link, or piece of apparatus which is protected. The 
relays which are used at each end of the same are thus 
held inoperative so long as normal conditions exist, In 
the event, however, of a fault arising between the points 
of entry and exit, the equilibrium no longer exists, and 
this causes the relays to be instantaneously operated 
These in turn have the effect of opening the main 
switches at the points of entry and exit. 

It is important to observe that the relays can only be 
operated when the conditions of a true fault exist; that 
is to say, when the current enters at one end of a section 
and does not flow through the other end, or when the 


| current flows in at both ends from opposite directions 


and finds an exit other than the correct one. With this 


| . . . . 
| balanced system of protection, it is claimed—and it jg, 
| moreover, obvious from the principle— that any excess of 

current due to an external cause cannot under any cir 


cumstances operate any section which is still in a good 
condition through momentarily carrying an excess current 
caused by the external fault. 

The principle of the system will be understood }\ 
reference to the Diagrams 1 to 6 in Fig. 53. For 
the sake of simplicity the diagrams show the gear applied 
to one phase only, and they show examples of the con 
nections for feeder protection, the direction of the 
current at the instant under consideration in both main 
and pilot cables being indicated by arrows. Diagram 1 
shows the normal conditions in simple form. The line A 
represents a length of feeder cable, and B and C are series 
transformers placed at each end, The secondaries, it 
will be observed, are joined by a pilot wire, and under 
normal conditions —1.e., when equivalent currents are 
passing through the respective primaries — there ix 
equilibrium in the secondary circuit, because the 
voltages of the two transformers are equal and 
opposed to one another. Obviously under these 
conditions no current can flow in the pilot wire, and the 
relays consequently remain stable. In Diagram 2 the 
same arrangement is shown, but a fault now exists. 
Suppose the fault is at E, then an excess current will pass 
through the transformer C into the fault E, and as the 
current is not balanced by that through the series trans- 
former B, the voltage of C exceeds that of B, and, conse- 
quently, the equilibrium in the pilot circuit no longer 
exists. Current will therefore flow, and the relays imme- 
diately come into action. If the feeder forms a section of 
a ring main or is connected in such a way that current 
can be fed into the fault through both series transformers, 
then, as is shown in the diagram, the directions of the 
primaries are in opposition, and this tends to increase the 
momentary current flowing through the pilot and relays. 
In Diagram 3 two sections, A and B, are shown. These 
may form part of a loop or ring main, or they may repre- 
sent duplicate cables. Current in either case is supposed 
to be fed from both ends, and it is also assumed that 
switches are provided at each end of each feeder. Shoulda 
fault occur on section B the relays at each end of this 
section will operate, but although during the momentary 
existence of this fault there may be a very heavy current 
through section A, equilibrium of the pressure will still 
be maintained in the pilot circuit of A, and so the relays 
will only operate on the faulty section, and A still main 
tains the continuity of supply to the immediate sub- 
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OIACRAM TO ILLUSTRATE TWO SECTIONS OF A RING MAIN ONE WITH FAULT 


ONE PHASE ONLY SHOWN FOR SIMPLICITY. 
Diagram.2 


SUBSTATIONS, 





POWER STATION. 
Fr 
DIACRAM ILLUSTRATING FIVE SUBSTATIONS CONNECTED TOCETHER IN THE FORM 
BOTH ENDS 


OF A RING MAIN AND FED FROM 


Diagram.5. 


AND OTHER WITH STRAICHT THROUCH EXCESS CURRENT 


ONE PHASE ONLY SHOWN FOR SIMPLICITY. 
Diagram.3. 


POWER TRANSFORMER. 





DIACRAM ILLUSTRATING PROTECTION OF POWER TRANSFORMER. 
ONE PHASE ONLY SHOWN FOR SIMPLICITY. 
Diagram. G. 


SHOWING THE MERZ-PRICE SYSTEM OF PROTECTION FOR ELECTRIC MAINS 


comparatively new development in the electrical world, , station. Diagram 4 shows a diagram where there are three 


has already gained considerable prominence. 


Properly | sub-stations—D, E, and C—two, D and E being fed from a 


to discuss the many advantages claimed for it with the | power station A with an interconnector B between them. 
space at our disposal would be impossible, and it must | From what has been said, it will be clear that if a fault 


suffice to explain briefly some of the objects of the 
In short, 


same method of building up the bucket wheels is employed | the protection of power transmission systems against 
as in the latest vertical type of Curtis machine. The | faults on mains, &c., and it is claimed to isolate instan- 
alternator has a rotor of novel construction, designed to | taneously a.faulty section, to make the use of ring mains 
supply ample ventilation and to resist the stresses due to | possible, and to allow all copper laid in the ground to be 


centrifugal action. This has been effected without the 
use of fans, wedges, or other detachable parts. The 





* No. IV. appeared October 16th 


used to the best advantage, and when transformers are 
worked in parallel to isolate a faulty transformer from 
the rest without interference with the supply. The theory 
underlying the system is that a balance is created under 





occurs on any one of the mains the faulty connection is 
automatically cut out, and, what is most important to 
observe, the continuity is maintained at both stations. 
It is evident that the system may be extended to other 
sub-stations as at C. In this instance it is assumed 
that an outlying consumer is “ teed off” one of the exist 
ing mains. The series of transformers for the protective 
gear at sub-stations D, E, and C have their secondaries 
coupled in series with the three relays, so that whilst 
this three-way link is in good condition the resultant 
voltage in the relay circuit due to the currents passing 












£ 


Pe 

fi 

@ 
cig 
he 4 
a 
ae 
ene 
ie 

‘ 















Oct. 238, 1908 


THE ENGINEER 





427 








ch any two ends is equivalent in direction, phase, 
yo pe to that of the third end, Equilibrium exists, 
therefore, whilst this section is in good condition, but in 
the event of a fault occurring on it the section would be 
disconnected without interrupting the.supply to the sub- 
stations D and E, Asa further instance, Diagram 5 illus- 
trates five sub-stations connected together by a ring main. 
The system not only makes such a connection feasible, so 
effecting a considerable saving in the cost of main cables, 


operator to come into contact with any of the live parts.|in which™the motor is embodied in the main frame. 
Those contacts which require cleaning can be cleaned while | The whole forms a very neat combination, as will be 


the fixed contacts are alive; the latter contacts practically | observed by reference to the 
never require cleaning, and the design is such that these | two-page Supplement. 


cannot be got at while the switc 


illustration in our 
The motor is wound to give 


is opened out for|14 horse-power at any speed between 500 and 1500 


cleaning. The gear has many special points of interest, | revolutions, and transmits motion to the pinion shaft by 
and it should be examined by all who are associated with | means of a chain, a further reduction of speed being 


high-tension work, and who are able to visit the Exhibi- 


accomplished by gearing at the back of the machine. 


tion. At the Exhibition one of these high-tension panels is | In this manner a total reduction of about 18 to 1 is 




















Fig. 54—IRON-CLAD HIGH-TENSION SWITCH GEAR 


but as every sub-station is fed from two directions, the 
chances of a complete shut down at any sub-station are 
remote. The same general principles of protection 
we applied to static transformers. Fig. 6 illustrates 
diagrammatically one method of connection which has 
been employed. In this instance there would be a switch 
on the primary as well as another on the secondary circuit 
in the same sub-station, and the tripping connections of 
the switches are so arranged that both switches are 

















‘Fig. 55 -HIGH-SPEED SENSITIVE DRILL 


operated simultaneously in the event of a fault occurring 
on the winding or connections of the static transformer. 
Although the system has been primarily developed for use 
In conjunction with the iron-clad extra high-tension 
switches, it is adaptable to any other type of switch gear. 

An example of the iron-clad high-tension switch gear 
already referred to is shown in Fig. 54. It will be 
observed that all live conductors are enclosed in iron 
Chambers, and it is a physical - impossibility for the | 





connected tothe Merz-Price protection gear, and the switch 
is continually being thrown open by it. The 3000 to 
12,000-volt condenser and spark type voltage detector is 
another interesting and, at the same time, extremely 
useful exhibit to be found on the stand. This apparatus 
has been made under the Thornton, Clothier, and Reyrolle 
patents, and consists of a spark gap in series with a con- 
denser. The detector is made in a convenient form for 
use in cellular type and other high-tension switchboards, 
and as the length is considerable, there is no need for 
the operator to go within a dangerous distance of the 
current carrying parts. There is a number of other no 
less interesting exhibits on this stand, including motor 
starters. One of these has all the detail parts mounted 
on a board, and a brief examination of this will make it 
apparent that what was once considered a mere detail in 
connection with an electrical driving scheme has now 
become a most important accessory, and one which calls 
for the best of material and workmanship. Taking the 
starters individually, they mav be classed in two broad 
types, namely, lever type and dcum type. The lever type 
starters have the usual appearance, but, in common 
with all the firm’s motor starters, are fitted with the 
Reyrolle patented “ current-growing” resistance. This 
resistance consists of a special preparation of graphite 
compressed between metal plates and subjected to special 
heat treatment. On passing a current through this 
resistance the ohmic value falls, thus allowing more and 
more current to pass. Thecurrent-growing characteristic 
is due to the material used in construction, but the rate 
of the current growth and the stability of the resistances 
are entirely controlled by the heat and mechanical treat- 
ments during manufacture. 

On the stand of Messrs. C. W. Burton, Griffiths and 
Co., London, are shown several machine tools of modern 
design. The Rice high-speed sensitive drill—Fig. 55— 
embraces two distinctive features. One is the method of 
adjusting the idler pulleys to regulate the tension of the 
belt, and the other is the adoption of roller feathers or 
keys to transmit power from the driving pulley to the 
spindle, while still allowing perfect freedom to the spindle 
to move vertically in its guide. Friction is reduced to a 
minimum by the adoption of ball bearings to all running 
shafts and ball thrust bearings to take the end pressure off 
the spindle. The vendors claim that the resistance is so 
slight that a 1}in. belt will drive a machine having six 
spindles, and drill with any one spindle a jin. hole. The 
same firm is also exhibiting an improved “ Milwaukee ” 
universal milling machine of neat design. It is shown 
in the two-page Supplement, and is made either with the 
power transmitted through a belt direct, as shown, from a 
pulley on the line shaft or an electric motor may be sub- 
stituted for the pulley bracket. The speed changes are 
obtained entirely by gearing enclosed within the frame of 
the machine, which is made oil-tight, the bottom forming 
a reservoir for the lubricant that is pumped to the top 
and distributed to all the gears and bearings, so as to 
keep them flooded. The pump is of simple spur gear 
construction, and supplies a uniform quantity at all times. 
The machine is provided with automatic cross, vertical 
and table feeds, and fixed stops are fitted on all feeds at 
the end of the stroke to prevent over-running. Adjust- 


able stops are also supplied to trip the feed at any point 

| desired. The gear-changing mechanism is such that no 

two gears can be éngaged simultaneously. The feed 

mechanism is driven by a constant speed shaft, and is 
independent of the spindle feeds. 

On the stand of John Stirk and Sons, Limited, Halifax, 


obtained, and this gives a suitable number of strokes per 


























Fig. S6—DOUBLE HELICAL GEAR 


minute. As it is not likely that a shorter stroke than 2in. 
will be used on a 6in. machine, it is claimed that the 
range of speeds provided by the motor is all that will be 
required. The speed regulator is so graduated that the 
operator can see at a glance the correct position of the 
controller arm for the work that the machine is engaged 
on. The machine is made in all sizes up to 30in. stroke. 
The same firm also shows an 8in. high-speed lathe with 
cone-driven head. The headstock and bed form one 
casting, and a friction clutch in the cone, operated by a 
lever, affords an instantaneous release when desired. 
The spindle is bored to take a 3}in. bar, and has a clutch 
at the end for steadying the bar when it comes through 
the headstock. Automatic feeds are engaged and dis- 
engaged by hand wheels on the saddle. 

The Power Plant Company, Limited, West Drayton, 
shows how the transmission of power can be effected 
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Fig. S7—-DOUBLE REDUCTION GEAR 


with increase or decrease of speed by means of double 
helical gearing. 

Gear wheels are exhibited from lin. pitch circle dia- 
meter, ljin. face, jin. pitch up to 72in. pitch circle 
diameter, 12in. face, 1}in. pitch. A set of gears mounted 
on shafts and supported in a frame is shown and is repro- 
duced in Fig. 56, one of the shafts being provided with a 
hand wheel, which enables the gears to be rotated, show- 
ing in an interesting manner the gradual engagement of 
the teeth. The pinion contains five teeth, jin. pitch, 
Yin. face, 1.636in. pitch circle diameter, and the wheel 
50 teeth, jin. pitch, Qin. face, 13.926in. pitch circle 
diameter, making a reduction of 10 to 1. The makers 
state that such a gear, enclosed in an oil bath, will 
transmit 20 horse-power from a motor running at 1000 
revolutions per minute, reducing to 100 revolutions per 
minute, with an efliciency of 94 per cent. The pinion 
resembles in appearance a combined right-hand and left- 
hand worm. Another interesting set isa speed-increasing 
gear in a case, to transmit 70 horse-power from a motor 
running at 750 revolutions per minute to a turbine —. 
running at 1650 revolutions per minute.’ The overall 
height of the case is only 20}in., the pitch circle diameters 
8}in. and 4in. One of the firm’s high-ratio single- 
reduction gears in gear case is connected to a Lancashire 





is to be seen an electrically-operated 6in. slotting machine, 


Dynamo and Motor Company’s continuous-current motor 
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omens 





running at 860 revolutions per minute, reducing to 73 


its small dimensions. 


The bearings which form part of 
the gear case are in accordance with modern practice, 


| . . hd ~ 
| are given in Fig. 58. 


In this apparatus the usual open 
revolutions per minute. This gear is also noteworthy for | train of gear wheels is dispensed with, and the required | M- Inst. C.E, 
| reduction between the speed of the motor and that of the | 
haulage pulley is obtained by machine-cut double helical 


— 


made to the specification of Mr. H. F. Parshall 
Luke and Spencer, Limited, Broadheath, exhibit 


abrasive machines of almost every conceivable type 
. , 


and are of self-oiling type. The firm’s double reduc- | reduction gears enclosed in a cast iron gear-box and run- and for practically every purpose from small bench 


tion gears, containing two sets of double helical wheels, 











ning in oil. The appliance shown is of 15 brake horse- 




















Fig. 58-15 H.P. ENDLESS HAULAGE GEAR 


arranged as shown in section—Fig. 57—are well repre- | power, with 6ft. haulage pulley running at 11 revolutions 


sented. Fig. 57 shows a section of a 


double reduction gear-box. 
pinion B on the high-speed shaft engages with the 


wheel C, which is mounted on an extended boss of the | 


second pinion D. C and D run as one on a fixed 


standard | per minute, and driven by a three-phase motor which 
In this the double helical | makes 480 revolutions per minute, giving a ratio of about 
| 44 to 1. 


The usual foot brake is dispensed with, an elec- 
trical brake of the torque motor type being fitted to the 
coupling between the motor and gearing. The special 














Fig. 59—OIL ENGINE AND 1-KILOWATT DYNAMO 


spindle, which is made hollow and is provided with 
special means of lubrication. The pinion D engages with 
the final wheel FE on the slow-speed shaft. It will be 
seen that the centres for the combinations B C and D E 
are made equal, the high and low-speed shafts being in 


features of this apparatus are :—(1) The space required is 
all on one side of the pulley; (2) the totally enclosed gear 
is silent in operation and unaffected by dust, dirt, or 
moisture ; (3) the control is entirely electrical, enabling 
the gears to be worked from a distance if necessary ; 


tool grinding machines to large motor-driven polishiny 
machinery. Although this firm has adopted a method 
of mounting its abrasive wheels which should be effec. 
tive in preventing their breakage, still the Factory Acts 
require that moving parts of machinery should be pro- 
tected. The speed at which emery wheels revolve is go 
great that guards of considerable strength and adjustable 


| have to be provided. This firm makes two kinds, one, 


the “ hinge ” pattern, consists of two strong wrought iron 
side plates having a series of slots radiating from the 
wheel axis. The slots are provided with suitable adjust 

ing bolts carrying a linked peripheral protector whic); 
closely surrounds the surface of the wheel. These side 
plates are bolted to two wrought iron angle plates, ani 
the whole is supported on brackets attached to the sid: 

of the machine. To adjust the protector it is simply 
necessary to slacken the nuts on the bolts, move the bolis 
inwards and re-tighten at the required diameter. As th; 

diameter of the protective guard becomes reduced it wi! 
assume a zig-zag form, the alternate portions between the 
bolts projecting outwards, thus producing a confined space 
in which any broken piece of the wheel would be en- 
trapped. In the other form of guard the wrought iro: 
side plates have a series of holes drilled in them whic) 
support bolts carrying the chain. To adjust according t. 
the wear of the wheel the bolts are moved into the holes 
nearer the centre, and the slack of the chain is taken wy) 
by a tightening appliance on the end bolts. 

The Heatly Gresham Engineering Company, Limited, 
Letchworth, is making a special feature of electric light 
ing sets, suitable for country houses and hotels. These 
are built in four sizes, 2, 8, 6, and 12 brake horse-power. 
The accompanying illustration, Fig. 59, represents 
the smallest set in which the Rational oil engine drives 
direct a 1 kilowatt 25-40-volt Siemens dynamo. The 
engine is of the horizontal type of very simple design. 
It has one cylinder 4jin. diameter by 44in. stroke, and a 
duplex vaporiser which will answer for utilising petrol or 
parafiin. When starting petrol is used and the exhaust 
gases are passed through a tubular vaporiser to raise the 
temperature sufficiently to convert the paraftin into 
vapour. The paraffin cock is then turned on. The engine 
drives the dynamo through the medium of two coiled 
springs. The lubrication of the engine is simple but 
efficient. It is a combination of the splash and drip 
systems, a quantity of oil being kept in the crank chamber 
and being splashed on to downwardly projecting spikes, 
on the cover, from which it runs on to the big end and 
main crank shaft bearings. The engine is provided with 
high-tension magneto ignition, driven by a chain, and is 
fitted with a centrifugal governor on the exhaust valve 
cam shaft. This governor actuates a throttle valve in 
the mixture pipe. As will be seen from the illustration, 
the makers have aimed at simplicity in the design of the 
engine, so that it can be entrusted to the care of un- 
skilled attendants. The engine speed is 400 revolutions 
per minute. 

The exhibit of the Bristol Company, 23, College-hill, 
London, contains several noteworthy instruments. These 
include a new portable voltmeter weighing altogether 
10 lb. The device with a circular chart Sin. diameter is 
mounted in a wooden case complete with resistance box, 
the construction being on the electric balance principle 
without permanent magnets. The working parts consist 
of two potential coils, one of which is fixed to the back of 
the instrument and the other is movable, being supvorted 
on knife-edge springs. The same firm also exhibits a 
recording thermometer for use up to 800deg. Fah., the 
operation of which is due to the expansion of a liquid 
vapour, or, in the case of the highest temperatures, gas. 
The gas is hermetically sealed under pressure in a bulb 
made of seamless drawn copper tubing, 10in. long and 
3in. diameter. ‘The bulb is connected to the recorder by 
a flexible capillary tube, 25ft. long, thus allowing the 
recording dial to be placed away from the heat. Up to 
800 deg. Fah. the thermometer is being used for recording 
the temperature of superheated steam in central stations. 

















Fig. GO—FOUR-SPINDLE AUTOMATIC 


line. Thewhole runs in oil. A 15 horse-power endless- 
rope haulage gear consists of a Siemens three-phase 
motor, toggle-joint brake operated by a small torque 
motor, D.R. gear, 6ft. “Clip” pulley, and outside bearing. 

Sectional illustrations of this endless haulage gear 


MACHINE 


(4) the guaranteed overall efficiency from motor to pulley 





Fig. GI—FOUR-SPINDLE AUTOMATIC MACHINE 


For such applications the sensitive bulb is either fitted 


is not less than 88 per cent. A good idea of the high | withaunion pipe thread connection or socket fixed in the 
mechanical efficiency of the gear can be obtained | main steam pipe; or a pocket is fixed in the valve chest 
from the fact that the whole can be turned by hand or separator and filled with mercury, into which the 
from the low-speed side. This haulage gear has been | sensitive bulb is placed. Professor Bristol has devised a 
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a 
<i 3000 deg. Fah., one being exhibited with a 
scale of 900 deg. Cent. In the case of these unusually 
high temperatures, the thermo-electric couples are made 
from cheap alloys. One of these instruments is shown in 


operat ion. 


Messrs. H. W. Ward and Co., Birmingham, have on 


electric recording and indicating pyrometer | Messrs. Ward also show the hi 


ing a pinion. 


view the four-spindle automatic machine shown in Figs. | 


g0 and 61. The principal feature of this machine is 
that all the tools operate simultaneously. Instead of the 
tool support revolving in order to bring the tools into 
position in succession, it remains stationary, only moving 














Fig. 62—-AUTOMATIC BAR CHUCK 


longitudinally for feeding the tools up to the work. 
Another feature of the machine is the construction of the 
head and slide in one part, giving permanency of align- 
ment and rigidity. As will be seen, the spindles are 
carried in a revolving cylinder and are made of steel 
hardened and ground, and run in parallel adjustable 
bearings. Arrangements are provided for oiling and 
taking the end thrust. The cut-off and forming slides 
are arranged radially to the spindles, being moved by 
separate cams fitted on the cam drum supported upon 
and surrounding the cylinder which carries the spindles. 
The tool slide is operated by cams fixed on a drum in the 
usual manner, but in order to avoid extra cams a con- 
necting-rod and slotted link motion are fitted, enabling 








Section of High Speed Chuck 
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gh speed automatic bar 
| chuck illustrated in Figs.62 and 63, from which it 
will be seen that the working parts are all enclosed. 
The operations of the clutch are effected by the lever A | siraultaneously from a toothed wheel of large diameter. 
—Fig. 63—which is keyed on to a short shaft carry- 


Blow magnet. 

Ratchet wheel spindle. 
Ratchet wheel. 
Magazine balance weights. 
Magazine. 

. Hinge for magazine. 

- Dashpot link. 

. Controi solenoids. 
Control solenoids, plunger 
m. Rocking lever. 

. Rocking lever, fulcrum. 
o. Dashpot. 

p. Racking solenoids. 

q. Racking armature. 

r. Mereury switch. 

8. Rocking lever link. 

t. Pawl rod. 

u. Intensifier. 


x. Carbon tips and are. 
y. Dust chamber. 
z Removable spianing. 


placed the upper ends of the particular carbons which 
| form the burning pair. Each magazine is provided with 
| this carbon conveyor, and the two chains are worked 


| The pawl engaging with this wheel is pulsated electri- 


1. This gears into a segment of a wheel | cally by a smali magnet in the upper portion of the lamp, 
cut on the inner sleeve B. The latter has two grooves and the circuit is closed by a special form of mercury 

























Fig. 65—THE ORIFLAMME ARC LAMP 


cut spirally, with which engage two white metal keys held 
stationary in the outer covering C. When the inner 
sleeve B is revolved by means of the lever A the angular 
keys give it a lateral movement which is conveyed to the 
sleeve D, on either side of which is a bull race to take the 
thrust. The chuck in the sectional illustration is shown 
closed. When the sleeve D moves forward it releases the 








Fig. 63—HIGH-SPEED AUTOMATIC BAR CHUCK 


the tool slide to travel any desired length with one cam. 
The screwing spindle of the tool head is made to revolve 
at varying speeds by means of a cone of gears, by means 
of which it is possible to speed up the tap and die when 
screwing or tapping a fine thread. The main pulley is 
driven at double the speed of the upper shaft, and all other 
motions are derived from the single pulley. The power 
drive can be disconnected from the cam drum through 
the medium of a folding handle, which, when raised, 

















Fig. G4—DETAILS OF AUTOMATIC BAR CHUCK 


withdraws the friction pulley and enables the machine to 
be set up and the tools to be adjusted. The hole in 
the spindles will pass a lin. bar; the length turned 
is 43in.; the diameter of the holes in the tool slide 
is l}in.; the speed of countershaft 450 revolutions 
per niinute. In our illustrations the machine is shown 
set up for making bicycle bottom bracket axles, 
Which have been turned out at the rate of 38 per hour. 





| to all flame are lamps. 





balls F, thus freeing the sleeve E, so that it may move 
laterally. Then the sleeve E strjkes the adjusting nut G, 
and thus positively releases the pressure on the spring 
collet H. In locking, the reverse action takes place, and 
the balls F are forced down against the fixed point I. 


| The pressure is thus exerted on the sliding sleeve E, 


forcing this back, and so through the screwed cap G, 
forcing the spring collet into its seat and locking on the 
bar. The screwed cap on the front provides means of 
adjustment. As the keys which control the lateral 
movement do not revolve, the amount of wear is greatly 


| reduced. The chuck is easily worked, and gives ample 


freedom when released. Details of the chuck are shown 


| in Fig. 64. 


The Oliver Arc Lamp Company is showing a number of 
its “ Oriflame ” are lamps in operation. It is well known 


| that the drawback with flame are lamps is the rapidity 


with which the carbons are consumed. Inthe “ Oritlamme’”’ 


| lamp made by this company magazines are employed 


which contain a sufficient quantity of carbons to give the 
lamp a burning life of 36 to 40 hours. Magazine arc 
lamps are, of course, by no means new, but this particular 
lamp is claimed to possess special features and note- 
worthy advantages. The magazines hold from six to nine 
pairs of carbons, and they are placed opposite one another 
at an angle so that the two form the letter V, as is common 
Interior views of the lamp are 
given in Fig. 65. The magazine containing the negative 
carbons is fixed, and that containing the positive carbons 
is pivoted at its top end so that it can be swung away 
from the other for the purpose of striking the arc. The 
movements of this striking magazine are controlled by 
differential solenoids. At one side of each magazine is a 
narrow slot, and working against the face of this is an | 
endless chain. of special construction, which passes over | 
toothed wheels pivoted near the ‘top and bottom of the 
magazine. Details of the magazine, are given in Fig. 66. 
The outside face of this chain carries at definite intervals 
a projecting roller which travels down the slot already 
referred to in the side of the magazine. In its path are | 





switch, which is rocked backwards and forwards by the 
controlling solenoid, and also by the armature of the small 
coil just referred to. The mercury is sealed in a glass 
tube from which the air has been exhausted, and two 
small electrodes which close the circuit of the rocking coil 
are sealed into the tube, one on each end. The tilting of 
the tube causes the mercury to close the circuit, thereby 
giving a series of impulses to the pawl, and also to the 
carbon conveying chains. The racking down of the carbons 
goes on at regular intervals, and when a pair is burnt 
out the ends are discharged into the globe and a 
new pair immediately move into position. The changing 
of the carbons, we are told, occupies about 20 seconds, 
during which period the lamp is extinguished. Particular 
attention, so we understand, has been paid to the 
ventilation of the globe, and also to the lamp case. To 
ensure satisfactory burning the gases and vapours pro- 
duced by the arc must ‘be prevented from depositing on 
the globe interior, otherwise much light would be cut off 
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Fig. 67 
Diagram of Connections of 
“Oriflamme” Lamp. 





k. Control solenoids, 
i h. Hinges for magazine. 
Fig. 66 a. Blow magnet. 
Detail of Magazine. p p. Racking solenoids. 


q. Racking armature. 
b. Carbon springs. r. Mercury switch, 
c. Carbon carrying pins. g. Magazine. 


during the later burning hours of the lamp. In this type 
of lamp there is a special chamber provided above the 
intensifier, and between it and the mechanism, and in 
this space the dust and other deposits collect. A 
removable metal spinning, of cone shape, is provided to 
form the chamber, and as the bulk of the deposits settle 
on this they can be easily wiped off. The lamp interior 
is not sealed off from the are gases, but these are said to 
have no effect on the burning or the operation of the 
controlling mechanism. All the parts of the lamp are 
made to gauge, and are therefore interchangeable. Knife 
edges are used as bearings, so that any clogging action of 
the deposits and dust are guarded against. The construc- 
tion also allows of the easy removal of parts. For instance, 
either magazine may be removed by the withdrawal of 
two screws. The dashpot, which is claimed to be the 
only part which requires periodical attention, is provided 
with a heavy bayonet socket for quick removal and 
replacement without taking “off the case of the lamp. 
This lamp is made in three standard sizes for continuous 
current, viz., for 7, 9, and 11 ampéres, and as only 34 volts 
are required across the terminals the watt consumption 
is low. Five lamps may be used in series on 220 volts, 
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so that with 9 ampéres, the usual size recommended for 
street and general lighting, the total watt consumption 
per lamp, including all losses in line resistance, «c., is 
only 360, or just over one-third of a unit, and this con- 
sumption, it is claimed, will give 12,000 mean hemi- 
spherical candle-power. On alternating circuits it is 
usual to run the lamps in single parallel, and these, we 
are told, can be made to consume 220 actual watts only. 
The size generally recommended, however, is the 340-watt 
lamp. The cost of carbons is said to be only about .11d. 
per lamp hour. A diagram of connections of the lamp 
is given in Fig. 67. There are twenty-three of these 
lamps in use for lighting the Exhibition. 

We have already referred to the excellent exhibits 
which are to be found_on the stand of Electromotors 


with the incline to the right-hand ordinate, which gives | weft on to thin paper tubes. This latter fra: 
the required horse-power. Thus, the example in the | is shown in Fig. 70. The special point of this system ¢ f 
diagram is for a three-ton train load at four miles per hour | ring spinning is that instead of the frames being driven pn 
up an incline of 6in. to the yard, the horse-power being | an absolutely steady speed, the speed is constanth 
16. It is advisable to allow 20 to 25 per cent. in power | varying with the rise and fall of the ring rail, so that th 
above this figure for bad places in the rails, tubs coming | tension on the yarn as it leaves the rollers is alwa : 
off the line, and other contingencies. constant. The amount of variation necessary depends - 
Turning now t2 endless rope haulages. The amount | the details of the frame and the yarn being spun. In th 
of material that can be dealt with depends on the | case of the frame shown in the illustration, Fig. 70, NE 
number of tubs—-that is the number of tubs per | spinning American cotton into yarn of counts No. 34’s weft 
minute, multiplied by the capacity of each tub in | the speed of the spindles has to vary from 10,000 to 11,699 
pounds, which equals the pounds per minute. Refer- | revolutions per minute ; which means that the speed of the 
ring to the diagram—I'ig. 68—a horizontal line is | driving shaft and of the motor has to vary from about 
first traced from the pounds per minute to the line | 865 to 1070 revolutions per minute, and it has to vary up 


representing the incline. From this point a vertical line 
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Fig. 68—-POWER CURVES FOR 


Limited, and we have dealt with the main drum haulage 
gear which is shown in operation on this stand. In con- 
nection with the haulage gears manufactured by the firm 
a very useful little pamphlet has been issued which is 
being presented to visitors associated with this class of | 
work. In view of the pamphlet having a direct bearing 
on the exhibits and the valuable matter which it contains, | 
a few particulars concerning its contents are now given. 
The pamphlet, among other things, contains curves which 
enable the power required for main drum and endless 
rope haulages to be 

obtained in a few 


MINE HAULAGE 


is dropped or raised, as the case may be, to its inter- 
section with the length of the road. From this point 
a horizontal line is run to the right-hand ordinate, 
which gives the horse-power of the haulage gear. The 
example indicated represents 500 Ibs. per minute up an 


| incline of Tin. per yard on a rope 1000 yards long, the 


horse-power being 114. In this type of gear it is 


| obviously unnecessary to consider the weight of the trucks 


or the rope, as the outgoing tubs balance the incoming 
ones. 





seconds, and _ these 
curves naturally take 
into account the gra- 
dients and the length 
of the road. The 
curves for use in 
connection with main 
drum haulages are 
shown in Fig. 69, 
and those for endless 
rope haulage in Fig. 
68. Taking the main 
drum haulage first, 
to determine the 
horse-power required 
it is first necessary 
to determine the tons 
per train. 

Tons per train = 
Tons per hour length 
of road in yards 
miles per hour x 700 
to which must be 
added the weight of 
the empty tubs and 











rope to give the total 
load of the train in 
tons. The weights, 
ke. of ropes of 
various sizes are given 


in the table below:— 


Safe working load. 
Special 
improved 
patent 
steel, 
Ton. 
0g 
of 
ee 
Dea ieeor tee A 
, 1: 
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Size in inches. 
Weight Improved 
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steel. 


Circumference. r 
fathom. 
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ot 
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The “safe working load” given above is based on an 
allowance for factor of safety of 10. 

Having obtained this, the diagram, Fig. 69, will give the 
horse-power of the gear. From the total load of the 
train,a horizontal line is traced until it reaches the 
diagonal representing miles per hour. From this point a | 
vertical line is then raised or dropped, as the case may be, 
to the incline in inches per yard of the road. Next a 
horizontal line is traced from the intersection of the above 
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Fig. 7O—-ELECTRICALLY-DRIVEN 


SPINNING FRAME 


As mentioned in our last issue, Brown, Boveri 
and Co., Limited, are exhibiting their system of driv- 
ing ring spinning frames at variablé speed by means 
of a new type of single-phase commutator motor. 
There are two frames on the stand, both made by 
Dobson and Barlow, Limited, of Bolton. Each frame 
is driven by aseparate motor. The frames are of the 
makers’ latest patterns, and they are of standard con- 
struction, and such as could be driven by means of belt 
from shafting. At the Exhibition the fast and loose 
pulleys are dispensed with, and the motor drives direct 
on to the driving or tin roller shaft of the frame through 
one of the firm’s flexible couplings which are always 
used by the firm for this purpose. This flexible coupling 
is of very simple design. It is obviously desirable to use 
a flexible coupling for this purpose, as it allows for any 
variation which may take place in the alignment of 
the motor and frame, and also prevents excessive wear 
on the bearings. 

Both frames are shown in operation. One frame is 
spinning weft yarn on to wooden bobbins, suitable for 
use in the shuttle of a Northrop automatic loom, and 
this frame is actually supplying weft to a loom of this 
type in another part of the Exhibition, and the 
other frame is spinning lighter counts of soft 


‘and down between these limits three or four times 


| alternator. 


per 


400 
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Main Drum Haulage 


Horse Power of Haulage 
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Fig. G8—POWER CURVES FOR MINE HAULAGE 


minute. The amount of this variation and the limits of 
speed have to be altered for every change in the counts of 
the yarn, and hence the motor to be suitable for this duty 
must have a range of speed regulation from about 700 to 
1200 revolutions per minute, and it is, of course, desirable 
that this variation should be obtained without appreciable 
loss in efficiency. 

The motor shown in operation on the stand is a single- 
phase motor, which has been designed to answer these 
requirements, and it is a new development. Its speed 
can be varied at will from standing to its maximum, 
and between the limits mentioned above its efficiency, we 
are given to understand, only varies about 2 per cent., the 
efficiency being at a maximum in the middle of the range. 
It can, moreover, produce sufficient? torque’to accelerate 














Fig. 7I—VARIABLE-SPEED MOTOR 


the frame from its lowest to its highest speed within 
the three to five seconds available for this purpose. 

The construction of this motor is a radical departure 
from the already known forms of commutator motors, 
and although nearly 1000 of these motors have already 
been made to order, this is the first time they have been 
exhibited in England. Their peculiarity is that no starter 
nor any resistances, transformers, or auxiliary windings 
are used either in starting them or for subsequently con- 
trolling the speed, the starting and speed regulation being 
entirely carried out by moving an auxiliary set of brushes 
on the commutator. Fig. 71 shows one of these motors as 
applied to the spinning frames at the Exhibition. Briefly, 
the action of this motor, which is of the repulsion type, is as 
follows :—There is only one winding on the stator, which 
is practically identical to that of an ordinary single-phase 
The armature is somewhat similar to that 
of an ordinary direct-current motor, but it is provided 


| with two sets of brushes. One set is stationary in a fixed 


position relative to the stator poles, and the other set is 
movable and carried on a brush rocker. Each of the 
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rable brushes is electrically connected to one of the 
ary te The current in the armature, which is set 
up by in 
windings © 


between each pair of brushes. As the distance between 


these brushes is varied by the movement of the rocker, | 


between the stator windings and the active 
on the rotor is also varied, causing a correspond- 
ing variation in the currents, and therefore in the repulsive 
torque. It will be noticed from our illustration—Fig.71- 

that the current enters from beneath the motor, and from 
there it is conveyed to a pair of fuses built into the casing. 
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windings 
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and then eee the stator switch. We have carefully 
examined the running of this motor, and can say that the 
speed can be instantaneously altered as required by 
moving the brushes, or can be kept steady at any point. 
Another matter which should be mentioned is the method 
of ventilation. When it is remembered that the tem- 
perature of a spinning room is kept steady at about 
90 deg. Fah., and the humidity of the air at about 60 per 
cent., it will be understood that a spinning room is about 
the worst possible place for an open or enclosed or semi- 
enclosed motor, apart from the fact that the air is full of 
“fly” or cotton fibres. There is another side of the same 












































From there it is carried to a double pole switch also built 
built into the casing and on the other side, and thence to the 
stator winding. This switch is linked to the handle which 
moves the brushes, so that the whole operation of the 
motor is done by this handle. In its off position the 
switch is open, and the fixed and movable brushes are 
close together. The first movement of the handle closes 
the switch and moves the brushes slightly apart, any 
further movement merely shifting the brushes. To start 
the motor the operator pulls the handle over until it gets 





Fig. 73-AUTOMATIC LIFT CONTROLLER 


away and then places the handle in a carrier. This 
carrier consists of a slot in the end of a crank lever 
pivoted on the same stud as the handle. The other end 
of this lever is connected by a steel wire to a special 
automatic gear, which is driven by the mechanism of the 
Spinning frame, and which communicates to the carrier 
and thence to the motor handle the reciprocating move- 
ment necessary to give the motor the required variation 
in speed. To stop the motor the operator simply takes 
the handle out of the slotted carrier and returns it to the 
‘off” position, thereby first bringing the brushes together 
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Fig. 72—TWO-STAGE AIR COMPRESSOR 


question which is, that a motor of the ordinary type 
cooling itself with the air will very materially raise 
the temperature of the spinning room, and this is 
most undesirable, and in some cases we are told 
it is found to interfere very appreciably with the 
spinning. These facts were recognised by Brown, Boveri 
and Co., more than five years ago, and they decided 
therefore that the only alternative to totally enclosed 
unventilated motors, which would naturally be very large 
and costly, would be totally enclosed ventilated machines, 
and they then brought out this type of motor, which they 
have used exclusively ever since for this class of work. 
The motor is totally enclosed from the room in which it 


| stands, but it carries a fan on the rotor, and stands over 


two air ducts. It sucks in air from the outside of 
the mill through one duct, up through the end cover 
remote from the frame, blows it through the motor, and 


machine of its well-known type, with a table 10ft. ‘long 
by 36in. It has two tool-boxes on the cross rail, a side 
‘tool-box, and a change-speed gear-box. The latter is 
designed to give three cutting speeds, namely 20ft., 40ft , 
and 60ft. per minute, the return speed being between 
180ft. and 190ft. per minute. The machine and motor 
are self-contained. The latter is by Siemens Brothers. 

George Richards and Co, [.imited, Broadheath,. have 
quite an extensive display of machine tools. These 
include a 3ft. turning and boring mill, a universal hori- 
zontal facing and boring machine of the new pattern, 
described in THe ENGINEER recently. Both of these 
machines are motor-driven. 

The same firm also exhibits two of Tilghman’s air 
compressors direct-driven by electric motors. The 
smaller of these has two single-acting water-jacketed 
cylinders, with quick-closing vertical valves. The cylin- 
ders are 6in. diameter x 5in. stroke. When running at 
850 revolutions per minute this machine is extremely 
quiet. In order to show the efficient system of auto- 
matic lubrication a glass cover has been fitt2d to the 
crank chamber. The larger compressor, which is also 
driven through a flexible coupling by an electric motor, 
is arranged to compress the air in two stages in a single 
cylinder, with a differential piston of two diameters, and 
is entirely enclosed. To the bearings forced lubrication 
is provided, the valves and air cylinder being lubricated 
by a sight feed lubricator. Machines of this type are 
designed to compress air up to 120]b. per square inch, 
and occupy very little floor space in proportion to their 
capacity. A sectional view of this compressor is given 
in Fig. 72. 

Among the exhibits on the stand of Messrs. Congdon 
and Muir there is an electrically-operated lift, which is 
controlled by one of Kesnors’ patented automatic con- 
trollers. This controller, which is designed to work with 
the firm’s car push button or switch systems is shown in 
Fig. 73. When the push-button system is adopted, by 
simply pressing a push on the lift, the lift is raised, and 
by pressing another button it is lowered. The action of 
the lift is entirely automatic, and no attendant is neces- 
sary. It will be seen from our illustration of the con- 
troller that there are two solenoids. When one of the 
push buttons is pressed one of these solenoids is con- 
nected to the supply by means of a relay ; this causes the 
switch at the top of the controller to be thrown either to 
the right or the left, according to whether it is desired to 
raise or lower the lift. This top switch on the controller 
closes the main circuit and determines the direction of 
rotation of the motor. After the start the coils are auto- 
matically put in series, and they then exercise a combined 
pull against the action of the dashpot in the centre of 
the solenoids. The resistance in the armature 
circuit is thus cut out, and the motor does its 
work quite automatically. When the lift reaches the 
desired level, the current is automatically switched off 
and an electric brake is applied to the motor. The brake 
employed is of very simple construction, consisting of two 
wooden blocks which are pulled together on a revolving disc 
on the armature shaft by means of a spiral spring. When 
the current is switched on to the armature of the motor, 
however, an electro-magnet in shunt with the armature 
overcomes the pull of the spring and the blocks are moved 
away from the revolving disc. To lower the lift, the other 

push button is pressed; the 
direction of the motor is then 











reversed by the other solenoid 
shifting the top reversing 
switch to the opposite side. 
and the remainder of the 
operation is the same as pre- 
viously described. Should 
the down push be pressed 
while the lift is on its up- 
ward journey, matters are so 
arranged that nothing hap- 
pens. In Fig. 74 we give a 
general view of the motor 
and winding gear, from 
which it will be gathered 
that worm’ gearing is 
employed. The _ electro- 
magnet for actuating the 
brake shoes is to be seen 
near the base of the motor. 
Every conceivable precau- 
tion appears to have been 
taken to ensure safety. 
Another interesting exhibit 
on the same stand is the 
“Eureka” self-closing and 
self-locking gear for the 








Fig. 74—-LIFT OPERATING GEAR 


discharges it through another duct under the commutator, 
and so to the outside air again. In this way the motor 
is cooled by clean fresh air from the outside, and no air 
passes from the motor to the spinning room to interfere 
in any way with the temperature. Similar systems of ven- 
tilation are becoming very common. Itshould be pointed 
out in conclusion that these motors are usually run on 
alternate phases on a three-phase system supply. It is 
also worthy of mention that as there are no steps what- 
ever in the speed regulation, by merely moving the handle 
on the motor the speed can be adjusted within about ten 
revolutions per minute. Further commutator troubles 
become a negligible consideration in this type of single- 
phase commutator motor, as the normal pressure between 
brushes is only about 5 volts. The machine at the Exhi- 
bition runs remarkably well in every respect, and there is 
no sign of sparking. We gather that the firm is pre- 
pared to construct motors of this type for voltages up 
to 1000. 

Bateman’s Machine Tool Company, Limited, Hunslet, 
Leeds, is exhibiting a large electrically-driven planing 


| diately closing and becoming locked. 


| 


collapsible gates of hoists 

and lifts. The cage, when 

level with the floors, auto- 

matically releases the locking 
gear, and the gate may then be pushed open by the lift 
attendant. Unless the cage is at the floor level the gate 
cannot be opened. The gate always remains closed until 
pushed open by the attendant. Having been pushed 
open by the attendant, it is held open by automatic 
catches, and these catches automatically release the gate 
on the cage leaving the level of the floor, the gate imme- 
If from any cause 
or accident the cage is removed or creeps away from a 
floor level, the gate being open and the attendant absent 
at any time, the gate is immediately caused to close, the 
hoist hole so protected, and the attendant’s attention is 
drawn to the fact that the cage has left the floor level. 
The action of the arrangement is practically self-explana- 
tory from an inspection of the drawing, Fig. 75. It will 
be observed that a striker is-attached to the underside of 
the car, which actuates the bell-cranked lever pro- 
vided with a roller, which is fulerumed at the point A 
on the landing stage. A rocking lever fulerumed at the 
point B is also fixed at the landing stage, which is caused 
to rock by means of the bell-crank lever, which latter, as 
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stated, is actuated by the striker on the cage. The two 
levers are connected by means of a ball joint, as shown 
at E. Near to the ends of the rocking lever there are 
two other small levers C and D, which always tend to 
remain at the angle shown, with reference to the rocking 
lever, by reason of springs being provided, which press 
the outer ends of these small levers upwards. It can be 
seen from the drawing that if the car is not at the correct 
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The firm of Eckstein, Heap and Co. is exhibiting 
jointly with Elliott Brothers, the former firm represent- 
ing the latter in the Northern and Midland Counties. 


The latter firm, as is well known, specialises in the manu- | 


facture of electrical instruments, and the former in switch 
gear, and all kinds of electrical accessories. We first propose 
to deal with the exhibits of Messrs. Eckstein, Heap and Co. 

At the back of the stand a number of enamelled slate 











Fig. 75—LIFT GATE CLOSING AND LOCKING GEAR 


level for passengers or goods to be landed, the gates can- 
not be opened because the rocking lever will be so tilted 
as to cause the outer end of the lever D to engage with 
the point F on the gate; but when the correct level is 
reached it is obvious that lever D will be tilted below the 
point F, and the gate can be opened. Similarly, it can 
be seen that as soon as the cage leaves the landing level 
the lever C is tilted downwards by means of the rocking 
lever, and the gate is automatically closed by means of 
the weight. 

The measurement of water is shown at the Exhibition 
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Fig. 76—VENTURI METER 


by.two distinct types of apparatus. The first, exhibited 
by Mr. George Kent, 200, High Holborn, London, is the 
Venturi meter, and the other is the Lea recorder, shown 
by Mr. Jas. E. Lea, 28, Deansgate, Manchester. The 
reputation of the Venturi meter is already world-wide as 
a measurer of cold water. For dealing with hot water it 
has the advantage that there are no moving parts in con- 
tact with the liquid, and therefore the chance of derange- 
ment is negligible. To the owners of steam boilers, 
therefore, who wish to keep a watch on the efficiency of 
these, a simple and reliable medium is offered in the 
Venturi meter and recorder. It is not necessary to deal 
at any length with the construction of this instrument or 
the theory underlying the Venturi system, except to state 
briefly that the natural hydraulic law governing its opera- 
tion is as follows:—Water flowing through a pipe of 
diminishing area loses the pressure which it exerts later- 
ally as it gains in velocity. Therefore, water flowing 
through an expanding cone loses speed and regains 
“head.” There is thus a difference of pressure between 
a point at the full area of the pipe and another point 
where there is the greatest constriction, the difference 
being known as the Venturi head. The apparatus 
for measuring boiler feed-water consists of two parts 
—the meter tube and the recorder. The meter 
forms a portion of the ordinary pipe line, and only differs | 
from this in that it presents for a short distance a trun- 
cated reducing cone, coupled by a throat piece to an 
expanding cone. The recorder consists of a special 
mercurial U-tube, the two members of which being con- | 
nected to the up-stream and throat of the meter tube 
respectively. This enables the head or pressure to be 
read, and clockwork mechanism supplies the element of 
time. The connection between pressure and time is 
established by means of a float resting on the mercury in | 
one leg of the U-tube and rack and pinion gear. The | 
Venturi tube may be placed in any position, and on | 
either suction or delivery side of the pumps, but on a | 
feed main where a continual supply has to be maintained, | 
the method shown in Fig. 76 is recommended. It will | 
be seen that the Venturi tube is placed in the ee 
line of the main, and is fitted with a by-pass for use | 
whenever it is found necessary to shut off the meter for | 
cleaning. For this purpose on its outlet side there is an 





panels have been erected, and on these are fixed examples 
of the firm’s standard direct-current circuit breakers, 
knife switches, porcelain handle fuses, and different types 
of direct-current switchboard pattern moving coil instru- 
ments made by Elliott Brothers. The direct-current 
circuit breakers shown on the stand are all of the 
firm’s laminated brush type, and they are provided 
with renewable copper sparking fingers, and final 
carbon breaks, as well as magnetic blow-out. These 
are made in all sizes, and of the overload, no-volt 
release, reverse current, combined overload and reverse 





IN A BOILER FEED PIPE 


current, and combined no-volt and overload types. 
They have been specially designed to stand the heavy 
usage experienced on traction and such like switchboards, 
and they are very simple and of solid construction, They 
are of the loose-handle type, which feature is obtained by 
a double toggle motion, and no springs, catches, or pawls 
are used in their construction. All the current-carrying 
parts are made of high conductivity coy per, and the coil of 
the overload types is of solid square-drawn copper. The 
function of the blow-out is really to 
confine the arc between the fire-proof 
shields. The electrical arrangements 
of the overload and no-volt release 
types do not call for any particular 
comment, but the design of the 
reverse-current circuit breaker is new, 
and it is such that it is impossible for 
the breaker to be held in even if the 
reversal of current takes place very 
rapidly. Similarly it is quite im. 
possible for it to operate as a maxi- 
mum breaker under any conditions. 
These breakers are shown in various 
sizes for currents from 25 to 2000 
ampéres. 
There is a good display of knife 
switches in standard sizes, ranging 
from 15 to 3000 ampéres, and in 
single, double, and triple pole, and 
single or double throw-over types. 
The construction of these switches is 


| as follows:—The main current carry- 


ing blade is made of high conductivity 


| square-drawn copper fixed rigidly in a 


cast iron frame which turns on an 

axle carried in a cast iron pedestal. 

The quick break action is obtained by means of a 
light flicker blade pivoted on the main blade. he 
contact jaws are made of copper, and specially long 
and springy, so as to ensure perfect contact. Owing to 
the main blade being fixed, after it has once been lined 
up it is claimed to be impossible for it to get out of 
alignment, and thus make defective contact, and further- 
more, as the flicker blade is light, there is said to be no 


| spring stop is provided for holding the switch handle in 
position at right angles to the panel on which it js 
mounted, in which position all parts are dead. For the 
2000 and 3000 ampére sizes two blades are provided 
with shanks for each contact, thus giving special facilities 
for connecting on the large cables which are necessary, 
Porcelain-handle fuses are shown in two types, one 
type being illustrated in Fig. 77. These are of the 
tubular pattern, in which the fuse wire passes through a 
cylindrical hole in the porcelain handle. As is wel] 
known, with this type it is usual to fix the contact 
blades to the china handle by means of cement, which js 
liable to deteriorate and thus allow the blade to work 
loose. Furthermore, some of these cements are more or 
less inflammable. In the type made by this firm the 
use of cement has been avoided by providing slots in the 
handle through which the necessary contact blades are 
passed, which are then fixed into position by means of set 
screws. This type is suitable for currents from 15 to 400 
ampéres. In all cases an asbestos tube liningis provided, 
The second type is made in all sizes from 30 to 750 amperes, 
and consists of moulded porcelain handles terminating at 
each end in substantial porcelain blocks, to which the 
copper contact blocks are fixed by means of screws, 
Between the upper and lower contact blocks, one or more, 
according to the size of the fuse, fireproof insulating tubes 
are fixed. The fuse wires pass through these tubes, and 
are attached to the blocks at each end by screws. The 
contact jaws are made of high conductivity hard-drawn 
copper, the contact faces of the jaw being wide apart, so 
that the contact blocks of the fuse handle have a wide, 
rigid seating, thus preventing the fuse handle from rocking 
and making defective contact. A separate tube is pro 
vided for each 150 ampéres which the fuse has to carry 


Fig. 77—PORCELAIN HANDLE FUSE 


and by thus sub-dividing the fuse wires any tendency for 
the fuse to burst when blowing on heavy overload is 
obviated. As the handle and fuse wires are practically 
distinct from one another, the former does not get hot. 

The instruments exhibited by this firm are of the dead 
beat moving iron type, and they are suitable for use on 
either direct or alternating current circuits. They are 
made with 6in. and 8in. dials in the portable and switch- 
board patterns, for either face or flush mounting. Lami. 
nated brush switches are made by the firm in single, 
double, or triple pole types for currents from 25 ampéres 
to 400 ampéres. The main brush is made of laminated 
copper strips, and renewable ig sparking fingers and 
carbon breaking pieces are fitted. They are held in the 
closed position by a double toggle motion passing over its 
dead centre, the arrangement being such that the switch 
can only rest in the full on or off positions. One of these 
switches is shown in Fig. 78. 

The cast iron distribution boxes on the firm’s stand are 
particularly noteworthy exhibits. These consist of cast 
iron cases with hinged tloors, in which is mounted the 
requisite number of porcelain handle fuses of either of the 
types mentioned above. The single pole, double pole, 
and triple pole types call for no special description, but 
the firm manufactures a complete series of these distri 


Fig. 78—LAMINATED BRUSH SWITCH 


bution boxes, especially for two and three-phase power 
distribution. These boxes are complete with the neces- 
sary trifurcating and sealing chambers, and are therefore 
suitable for use with paper insulated cables. They are 
also provided with armouring and sweating glands for use 
with lead covered armoured cables. The arrangement of 
the fuses is such that those controlling a two or three- 
phase circuit are placed side by side, so that there is no 


expansion joint which facilitates the removal of the tube. | tendency for the switch to knock itself to pieces. A crossing of the cables, either inside or outside the box. 
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RAILWAY MATTERS. 
Tue North British Railway Company has intimated to 


men at Cowlairs Locomotive Works, Glasgow, that work 
p.m. on Fridays, and be resumed at 9.45 a.m. on 
"his is a reduction of 11# hours per week. 





its work 
wil] stop at 1 
Mondays. T 

Iv is reported that since August last 4000 yards of 
legraph wire have been cut and stolen from the Midland 
Railway within 24 miles of Walsall, and 700 yards of London 
a North-Western wire. Six detectives have been in the district, 
and on Sunday night they caught two men red-handed. 


A contract has been signed and approved by the 
Russian Government, by which the Société Anonyme des Tram- 
ways d’Odessa—a Belgian company—receives the right of supply- 
ing the town of Odessa with electric tramways in place of the 
present archaic service of horse wagons. ‘The new service has to 
be in operation by the summer of 1911, 


A scueMe for the adoption of a uniform gauge on all 
Spanish railways, similar to that in use in the rest of Europe, is 
being considered by the Corunna Chamber of Commerce and 
ts with universal support, but as yet the movement has not 
passed the preliminary stage. It is hoped that if once this neces- 
sary reform be adopted, all exports by rail will greatly increase. 


Japan is about to open the main trunk railroad line 
constructed in Formosa since her occupation of that island in 
isu. ‘he Japanese programme of construction was laid down in 
1899, and called for the completion of 272 miles of road bed in 
nine years. Sixty-two miles of completed road bed were taken 
over from the Chinese in 1895, so the main line to-day covers a 
total of 334 miles. Japan built the 272 miles in question at 
£30,000 less than the estimates. 

“Tris,” states the South-Western Gazette, “ understood 
that plans are now under discussion for the conversion of the 
ground now occupied by the locomotive works at Nine Elms into 
ra 1ew goods yard, with sheds and shunting roads, &c. In all pro- 
bability the old semicircular engine shed and its attendant coal 
stages, &c., will be swept away, and the newer shed at the western 
end of the company’s property enlarged to accommodate the other 
engines. ‘The locomotive works will probably be transferred te 
Kastleizh by the end of next year.” 


An old project to connect Leghorn by a direct line with 
Modena, in Italy, and the hemp country has been revived since 
the opening of the Simplon Tunnel. Another project is a direct 
ine. avoiding Pisa, to the busy agricultural and industrial district 
of Pontedera, Both lines, states the British Consul, should consider- 
ably cheapen certain inland freights. The railway works which 
are to put Leghorn on the main line to Rome proceed apace. The 
new main line station is half completed, and the line should be in 
full working order in less than two years. 


A MEETING was recently held to consider the scheme 
for the construction of a new railway 4} miles in length, linking 
up the Londonand South-Western and the Metropolitan District 
Railway systems a” Wimbledon with Sutton and the intermediate 
districts. It is estimated that the necessary land could be pur- 
chased, and the line constructed for £250,000. A resolution was 
passed in favour of the proposal, and a committee was formed to 
consider, and, if thought fit, to carry forward the scheme. The 
proposal is to be the subject of a separate Bill in Parliament. 


As a result of the demand by shareholders of the North 
British and Caledonian Railway Companies for more economy, 
arrangements are being made for an all-round reduction of the 
staffs. In several cases depts where both companies have at 
present full working staffs are to be worked by one or other of 
the companies, the men not requi-ed being dismissed. Further 
foreshadowed economies are the discontinuance of the Edinburgh to 
Aberdeen express tr+ins, the abolition of the conveyance of lug 
gage in advance, and the stringent enforcing of the regulations 
for excess luggage. 


Some curious things occur at times on the East Indian 
Railway, states a contemporary. The latest of these mysterious 
occurrences is the entire loss of nine combined brake vans and 
third-class carriages — practically a complete train. What has 
pecome of them no one knows, nor do the authorities of the line 
under reference, for they were advertising the disappearance in a 
recent issue of their Weekly (fazette, and asking stationmasters to 
make a careful search in sidings, at large stations, and on branch 
lines with a view to finding out if the errant vehicles have 
decided to take a rest and hidden themselves in any of these 
piaces, 


HM. Consut-GENERAL at Mexico City (Mr.C. E. W. 
Stringer) has forwarded an extract from the Mevricun Herald, 
which states that the work of converting the Inter-oceanic Rail- 
way to standard gauge will be begun in January, 1909. Itis 
understood that the section of the line first to be altered is that 
between Mexico City and Vera Cruz; 90]b. rails will be used. 
A large majority of the bridges on the railway are sufficiently wide 
to accommodate a standard gauge line, and hence little bridge- 
work will be necessary. It is stated that £6,000,000 will be spent 
in order to make the line a first-class standard gauge railway. 
There are 500 kilometres (about 310 miles) of line to be stan- 
dardised. 
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THE railway lines now in operation in Corea are as 
follows:—Seoul-Wiju line, 310.6 miles; Koshu-Kenniho line 
(branch of the Seoul-Wiju line), 8.2 miles ; Sanroshin-Masan line 
(branch of the Seou!-Fusan line), 25.6 miles ; Chemulpo-Yeitoho 
(Yongdongpo) line, 19.4 miles; Seoul-Fusan line, 275.2 miles ; 
total 639 miles. For the years 1907-10 it is estimated that the 
sum of £2,496,874 will be expended upon the construction and 
improvement of railways. From lst of April last a number of 
important changes were introduced, with a view to facilitating 
communication between the north and south of Corea, and between 
the peninsula and Japan, and the Corean railway system was 
improved generally. 


Tue construction of the railway from La Paz-Viacha- 
Oruro, in Bolivia, has been disturbed by rains, but it seems 
certain that the line will be «ompleted by the end of this year. 
The question of the Arica-La Paz Railway still seems unsettled. 
The engineers will meet with difficulties in consequence of the 
great altitude—greater than the Mollendo-La Paz route. When 
once constructed, Arica will no doubt eclipse in importance the 
ports of Mollendo and Antofagasta, and the journey from La Paz 
to Arica will then only take one day, as against four days from 
la Paz to Antofagasta and five days from La Paz to Mollendo 
With these railways it will be possible to travel to La Paz by one 
of three routes—viz., Antofagasta-Oruro-La Paz, Mollendo- 
\requipa-Puno-Huaqui-La Paz, and Arica-La Paz. 


A sgconD line of electric omnibuses having an over- 
head supply, but no rails, was opened on May 22nd, between Klos- 
terneuburg aud Weidling, a distance of about 24 miles. The new 
vehicles are owned by the town of Weidling, and take the place of 
the horse omnibuses which have hitherto carried the summer 
visitors and a certain amount of market traffic. The distance, 
Which includes some considerable gradients, is covered in 
14 minutes. There are seventeen stopping places, and the fare 
for the whole distance is 3d. There are three intermediate stages 
at ld. each. The line was erected in four months, and cost £6000, 
including three Mercédés-Electrique cars. The first Austrian line 
of this type, between Gmiind town and Gmiind Railway Station— 
1? miles—has been in operation since July, 1907, and the amount 
of traffic dealt with has far surpassed the estimate formed from the 
previous horse omnibus traffic, 








NOTES AND MEMORANDA. 


THE inland waterways in the Chinkiang district of 
China generally are in a bad condition. For years it has been"the 
practice to dyke instead of dredge, the result being that the bed 
of the waterway is gradually raised, to the danger of the surround- 
ing country. Launch traffic suffers because in winter there is not 
enough water, and in summer, when the waterways are very full, 
the running of launches has to be stopped out of regard for the 
safety of the banks. The Chinese authorities have a good dredger 
on the Grand Canal, but hitherto not very much use has been 
made of it. 


Rosert Futon, of steamboat fame, is credited with 
having chosen the name ‘‘torpedo” for under-water explosives. 
As early as December, 1797, Fulton, aided by Barlow, experi- 
mented upon a machine designed te impart motion under water 
to ‘‘ carcasses” of gunpowder. An elongated and oval construc- 
tion was to be ferced to a point below water, and, at a calculated 
time, discharge its fire. The project contained the initial idea of 
Fulton’s subsequent invention of the torpedo boat, but at that 
time the test failed to be satisfactory The name ‘“ torpedo,” 
chosen by Fulton for his submarine contrivance, has since been 
given to all similar machines. . 


Ir is interesting to note that the slide rule, which but 
lately has become universally used for calculations, was invented 
nearly 300 years ago. An article in the Zeitschrift fiir Vermessung- 
swesen Calls attention to the fact that Gunter, shortly after his 
bringing out the trigonometric logarithm tables in 1620, placed 
logarithmic scales on wooden rules, and used a puir of dividers 
to add or subtract the logarithms. In 1627 these logarithmic 
scales were drawn by Wingate on two separate wooden rules, slid- 
ing against each other, so as to render the use of dividers unneces- 
sary, and in 1657, or over 250 years ago, Partridge brought out 
the slide rule, more or less, in its present form. 


Tue British Vice-Consul at Rio Marina — Mr. G. 
Tonietti reports that the notable quantity of manganese iron ore 
required to be raised for the newly erected and projected iron- 
smelting and steel works in Elba and on the mainland has stimu- 
lated prospecting. He states that, despite the too commonly 
repeated opinions of old-fashioned mineralogists with regard to 
possible discoveries in the island, it may safely be averred that 
extensive and valuable lodes of this ore exist in undoubtedly 
remunerative quantities. The lodes discovered so far are found 
embedde | either in a limestone or a siliceous matrix, and the pro- 
portion of manganese metal varies from 16 to 45 per cent. 


AccorpiInG to the Industrial World, the reinforced 
concrete air shaft and reinforced concrete fan house at a Cincin- 
nati coal mine is nearly completed and will be tested shortly. 
This shaft is the first of its kind that has been built in the Pitts- 
burgh district. Mine owners and superintendents from all over 
the Pittsburgh field have been watching its progress with great 
interest, as upon its success largely depends future mine ventilat- 
ing systems. It is generally believed that the concrete air shaft 
will do away with accidents that have so frequently happened, 
occasioning heavy loss to life and property, and that it will elimi- 
nate the possibility of fire destroying fan houses, which always 
results in idleness of the mine for an indefinite period. Several 
simiiar shafts are to be constructed in the near future. 


Ar a recent meeting of the Eastern Counties Gas Mana- 
gers’ Association the President expressed the opinion that the com- 
mercial sections of the various gas associations might take up with 
real advantage the question of the purchase of their coal. Until 
recently, he said, the price of coal was regulated by the law of 
supply and demand, and influenced by the prevailing condition of 
industry. Each of them could at that time negotiate the purchase 
of coal separately. But they had now a new order of things with 
which to deal. Gas coalowners were organised, and the price of 
raw material was fixed, not by the general condition of the trade 
cf the country, but by a resolution of the associated colliery pro- 
vrietors. His suggestion was that they should meet a combination 
against them with something of an organisation of their own. 


Ow1ne to the peculiar topographical formation of 
Bolivia electric and other phenomena are of constant occurrence, 
the principal zone where such disturbances take place being the 
Altiplanicié, or Grand Plateau. As the atmosphere is heavily 
charged with electricity, both in summer and winter, dry or elec- 
tr'c storms are of frequent occurrence, both on the plateau and in 
the valleys. Before the rainy season sets in electrical accumula- 
tion becomes considerable on the plateau region, its most violent 
mnifestations taking place toward the eastern section of the table- 
lands, An electrical storm in these regions is always a most im- 
posing spectacle, as the tremendous force of the wind, almost 
equal to a hurricane, and the heavy electrical accumulation in the 
clouds produce terrible atmospheric explosions and violent detona- 
tions, while the surface of the ground sparkles and crachles. 


Durine the past thirty-five years the total value of 
the minerals raised in this country amounted to £2,731,688,000, 
and of this sum coal accounts for £2,245,103,000, or 82 per cent. 
In that period 6,331,104,000 tons of coal have been produced ; 
and of this amount 1,404,654,000 tons, or 22 per cent. of the total 
production, have been shipped abroad as exports in the form of 
coal, coke, and patent fuel, and as coal used for steamers engaged 
in foreign trade. Iron ore is by far the most important of the 
metallic minerals raised in the United Kingdom. During the 
year the output of ores of this metal was 15,731,604 tons, valued 
at £4,433,418. The ore yielded 5,126,949 tons of iron, or more 
than one-half of the total quantity of ,ig iron made in this coun- 
try. As to the non-metallic minerals, the combined values of the 
output of clay and shale, igneous rocks, limestone, oil shale, salt, 
sandstone, and slate for 1907 exceed 84 millions sterling. 


AN article was recently published giving the results of 
an investigation of the action of locomoti e gases on concrete 
wiich had been exposed to them for periods extending to thirteen 
years. The concrete was in the form of arches under which 
locomotives passed, and, in one instance, under which they 
remained for considerable periods of time. The investigations 
showed that the surface of the concrete, with the exception of a 
thin coating of soot, showed no visible changes. There was no 
formation of staligmatic masses due to the percolaticn of water 
through the concrete, nor even any efflorescence of salt, which 
would show porosity in the material. The concrete was 
extraordinarily hard, which made it difficult to remove samples. 
Iron which had been embedded in it for thirteen years was 
completely unchanged where the concrete adhered tightly to it 
and was not porous. Where it was not completely air-t’ght this 
was not the case. 


OrTEN there is much difficulty in oiling small machines 
or tools, so as to keep them properly lubricated. For example, 
one of the difficulties encountered with piping systems is the 
clogging effect of chips and waste, states the Journal of the 
Royal Society of Arts. The plan adopted by an American tool 
company is to have an opening in the pipes which carry the used 
oil from the machines to the filters. The ordinary gas pipe 
employed has been cut away at the top for nearly the whole 
length, making a continuous slot, except at the ends, where 
enough stock is left for the necessary couplings and elbows. 
Thus there is virtually an open gutter for the oil from the 
machine, and any detritus in the:e canals can be observed and 
removed, The piping runs under the benches, and the tank is 
situated on the ceiling at the end of the shop. To test the oils 
supplied, five gallons are taken from each shipment and tested 





separately by a machine which has its own pipe line, pump, and 
Iter, 








MISCELLANEA. 


AccorDING to the Railway News a proposal has been 
set afoot at Exeter to renew a somewhat grandiose conception of 
the early days of last century, namely, the construction of a canal 
from Bristol to Exeter. As an initia] step the development of the 
Exeter Ship Canal is advocated. 

For the preliminary work connected with the require- 
ments of the different departments to be accommodated at Rosyth 
Naval base the schedules are now in the hands of the contractors. 
The schedules for the main contracts will also shortly be given out, 
and it is stated that the larger of the Scottish contracting firms 
will be invited to offer, as well as English firms who have had 
experience in similar undertakings. 


H.M. Minister at Buenos Aires reports that an exten- 
sive scheme has been adopted for enlarging the water and drainage 
system of that city. It is stated that nearly half a million inhabi- 
tants of the city still depend on well water. The cost of the work 
is estimated to exceed £20,000,000. It is not expected that the 
revenue from the new service will meet the interest on the capital 
expenditure, and the cost is to be defrayed from public funds. 


taTs, which have of late become a great nuisance to 
the London tubes by attacking the coverings of electric cables, 
have been driven from their haunts by means of a virus which, 
when eaten by rats or mice, causes them to be overcome with the 
desire to get into the outer air and to drink cold water. It is a 
curious and interesting fact that the rats knew where the tube was 
nearest to the surface, as evidenced by the great numbers which 
found their way to the top at the Trafalgar-square station. 


Ture Road Congress was brought to a conclusion on 
Saturday. The most important practical result obtained was the | 
appointment of a permanent international commission to continue 
the exchange of views begun in Paris, and to promote experiments 
with a view to ascertaining the best methods of constructing high- 
ways adapted to modern traffic. The success of this commission 
will largely depend upon the support accorded by the different 
Governments. The next congress will be held in Brussels, in 
1910. 


Tue British Consul at Oruro states that Bolivia is 
unquestionably a mining field of great possibilities, but the industry 
is beset by many difficulties ; nearly all the important centres are 
situated far inland at distances varying from 400 to 600 miles, and 
even more, by rail and road, from the seaboard ; fuel is scarce, 
and the mines are forced to rely more and more on imported coal, 
which costs from £6 to £12 per ton, according to the situation of 
the mine and the class of coal used. The principal trouble, 
however, is the labour supply, which for years has been deficient, 
and which the opening up of new mines has rendered still 
more so. 


In Japan there are four Imperial dockyards, which are 
situated at Yokosuka, Kure, Sasebo, and Maizura. At present 
new construction is carried out principally at the first two, and of 
these Yokosuka stands in an inlet in the Bay of Tokio, some ten 
miles from Yokohama, and Kure, in the Inland Sea. In both of 
these dockyards there are signs that the increasing dimensions of 
warships are taxing the capacities of the accommodation rather 
severely ; the soft sandstone of which the high ground is composed 
has already been cut into in various directions, sometimes to make 
room for additional buildings, sometimes to form a tunnel 
connecting outlying parts with the main ground ; but this method 
of extension evidently has its limits. 


ALTHOUGH the construction of the new bridge across 
the Wear between Southwick and Deptford, at Sunderland, has 
advanced far enough to enable the structure to be linked 
up from each side of the river, some months must elapse 
before the work is completed. At Southwick, some doubt 
is now being expressed as to the value of the bridge to the 
township. Southwick will be involved in considerable expense 
in carrying out its share of the work, which consists of the con- 
struction of the approach road to the bridge on the north side. 
This has necessitated the erection of a viaduct, a bridge, and a 
roadway, at a cost of over £11,000. 


Tue Valparaiso Harbour improvements will be carried 
out by a French contracting firm, according to the designs of Mr. 
Adam Scott, engineer to the Chilian Government. The work 
comprises a breakwater 3281ft. long, 6562ft. of docks alongside 
which ships can be moored, rubble extensions of the docks, roads, 
coal docks, and the complete mechanical equipment of the works. 
The contract price is approximately £3,887,800, and is to be paid 
by permitting the company to operate the dock and port works 
for thirty-two years, the Government guaranteeing 7 per cent. on 
the above sum. Somewhat similar arrangements were made in 
connection with building port works at Rio Grande do Sul, Brazil. 


Tue development of the aéroplane appears likely to 
rival, if it does not exceed, in rapidity that of the motor car. 
Even at this early stage in its career, states the Army and Navy 
Gazette, comes a significant announcement from Paris to the effect 
that the French Ministry of Marine contemplate ordering at once 
fifty of these flying machines for the coastguard service, so im- 
pressed have been the officers who were delegated to watch Mr. 
Wilbur Wright’s recent performances. Mr. Joseph Reinach, 
member of the Army Commission of the Chamber of Depu- 
ties, is reported to have declared, after having personally 
witnessed Mr. Wrighv’s record flight of sixty-nine minutes (with 
a passenger) that the Wright aéroplane was already sufficiently 
practical to be of great value for military scouting purposes. 


THERE are now lying at the railway station of Challa- 
pata about 820 tons (18,000 quintals) of iron tubing in lengths of 
6 m. intended for the Government works for the supply of water 
in Sucre, and as yet no means can be devised to transport this 
material to its destination. The engineers seem to have completely 
overlooked this difficulty, yet it must be transported at any cost, 
the question being to find the least costly means. The commis- 
sioners for the construction of the waterworks have called for 
tenders for the transport of this tubing on the basis of 25 Bols. per 
quintal—£2 1s. 8d. per 101.4 English lbs., or to be more exact, 
at the present lowest rate of exchange of 1s. 73d. per Bolivian 
dol., £1 19s. 10d.—the distance between Challapata and Sucre 
being 210 miles by the road, which serves for carts and coaches in 
the dry season. No one has as yet volunteered to undertake the 
contract, either with mules or carts, as the road has some very 
heavy gradients, and also many of the frequent curves will not 
admit of lengths of over three or four yards going round. 


SEVERAL improvements are being carried out in the 
North Dockyard, Devonport, in connection with the telephonic, 
traction, postal, and diving departments. The su’ cess which has 
attended the introduction of underground telephone wires else- 
where has led to their adoption in the dockyard, and so marked 
has been the advantage attending their use that it has been 
decided to remove, as far as possible, the overhead system, and 
the work of taking down the wires has commenced. Some idea of 
the extent to which the old system had grown will be gathered 
from the fact that a large number of the poles have been support- 
ing as many as forty wires. A mew underground circuit has also 
been put in hand for connecting up the Torpedo School direct 
with the Exchange, with a branch to the flag-captain’s office. The 
rail system is undergoing development by the continuance of the 
lines of rail from the Extension Works to encircle the tidal basin 
on the west and south sides, and by a connection with the North 
Yard system. The broad-gauge special rails for carrying the 
powerful 30-ton electric travelling cranes are also being extended 
from No. 8 Dock to serve the tidal basin, 
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METROPOLITAN WATER BOARD—LILLESHALL PUMPING ENGINES 


(For description see page 424) 
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TURBO-GENERATOR AT THE MANCHESTER ELECTRICAL EXHIBITION 
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MANCHESTER EXHIBITION. 
For the convenience of exhibitors and visitors to the Manchester 
Erhilntion we have opened a Branch Editorial Office at Stand 
No, 68. Editorial Representatives will he found there daily, and 








will attend to all matters connected with the Exhibition. The 
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DEATH. 

On the 18th October, in London, Henry Cuapman, M. Inst. C.E., 
M.L. Mech. E., of 69, Victoria-street, Westminster, 8S.W., aged 73, second 
son of the late George Chapman, of Dieppe. 
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Accidents in the French Marine. 


THE resignation of M. Thomson as Minister of 
the Marine as the result of what was equivalent to 
a vote of censure in the Chamber of Deputies on 
Monday, marks another phase in the evolution of 
the French navy. To understand the situation it 
is necessary to go back to the year 1900, at which 
time the French navy was commonly described as a 
“ collection of samples,’’ and in order to render the 
fleet more homogeneous a programme was sanc- 
tioned for the construction of a number of battle- 
ships and armoured cruisers. Scarcely had this 
programme been started than a controversy 
was waged over the value of swift cruisers to be 
utilised as commerce destroyers. These in their 
turn gave way to the submarine and submersible, 
which the public was led to believe would be the 
arbiters of naval battles in the future. When 
M. Pelletan became Minister of the Marine the 
feeling of indecision aroused by this controversy 
between the old and new schools of naval 
strategy became more pronounced. The submarine 
found a strong advocate in M. Pelletan, but he had 
less decided views upon the battleship, and 
hence the 1900 programme suffered consider- 
ably from the alterations which the Minister was 
continually making to the plans. As a matter of 
fact, the 1900 programme was never really com- 
pleted. Not only did M. Pelletan sacrifice the 
battleships to swift cruisers and submarines, but 
he introduced “reforms” in the arsenals which 
entirely demoralised the whole machinery. The 
situation became so bad that a Parliamentary Com- 
mission was appointed to investigate the results of 
M. Pelletan’s autocratic administration, and the 
Minister had to retire from a position which was 
no longer tenable. He was succeeded by M. 
Thomson, who signalised his term of office by 
preparing another shipbuilding programme upon 
the advice of the Conseil Supérieur dela Marine, whose 
views in favour of powerful battleships gained at that 
moment great support from the naval battles in the 
Far East. M. Thomson’s task was by no means an 
easy one. He found the navy in a state of utter 
disorganvisation. A large number of ships which 
should have been broken up years ago were still in 
service, and the new vessels had been subjected to 
so many changes during construction that each 
represented a distinct type, while it was question- 
able whether, in view of their low speed and ineffi- 
cient armament, they had any real fighting value. 
The suppression of the manceuvres, and the keeping 
of the vessels in port with only a third of their 
effectives, had depreciated the gunnery and seaman- 
ship. Worst of all, the discipline was slack, alike 
on board ship and in the arsenals, and there was a 
strong feeling of jealousy between the naval and 
artillery services. In aword, the navy seemed to 
have fallen to an efficiency so low as to constitute a 
serious danger to the country’s security. 

At this juncture it evidently required a very 
strong and capable man at the head of the marine. 
Although it may be doubted whether M. Thomson 
possessed these qualities in a very high degree, he 
was, at all events, honest in his desire to carry out 
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cipline which had been running riot during the time 
his predecessor was in office, and he hastened for- 
ward with the new programme in which six battle- 
ships of 18,000 tons constituted the principal item. 
There was, however, too much to be done to enable 
him to carry out the whole work of reform satis- 
factorily. The replacing of obsolete guns could not 
be effected all at once, and meanwhile it was neces- 
sary that something should be done immediately to 
pat the navy in a state of efficiency. M. Thomson 
therefore increased thenumberof gunneryinstruction 
/ schools; he ordered gunnery practice with full charges 
and liveshells, and carried out manceuvres underactual 
war conditions. The navy was, in fact, put to a 
severe test, and its weaknesses were revealed in a 
way that proved startling to the public. The Jena 
blew up; other ships had narrow escapes from a 
similar fate; shells burst at the muzzle, and charges 
exploded before the breech was closed. During the 
past two years accidents on board ship have resulted 
in the loss of 191 officers and men and 43,300,000f. 
During the debate on Monday last, M. Henri 
Michel stated that, owing to its narrow beam, the 
Jeanne d’Arc was subjected to such vibrations at 
certain speeds that it was impossible to lay the 
guns; the Henri IV. was a failure, and the after 
bodies of cruisers of the Gueydon class were so 
weak that they could not stand the vibrations of 
the propellers at high speeds. Such are samples 
of the criticisms that were made during the debate. 
This aspect of the case, however, was subservient 
to the question under discussion—that is to say, the 
responsibility for the destruction of the Jena and of 
the many accidents with guns. Taking the guns first, 
much of the trouble is attributed to the gulf which 
has been opened between the naval and artillery 
services by the law which placed the artillery under 
the direction of the Minister of War. There is 
not always unity of views between the military 
and naval departments over the most suitable types 
of guns. The shells, too, for firing practice have 
been made of cast iron for the sake of economy, 
and it is probably they which have burst so fre- 
quently at the muzzle. The most serious trouble, 
however, arises from the emission of flames when 
the breech is opened, whereby it is impossible to 
fire more than two or three rounds a minute. It 
will be remembered that this was put forward as 
an explanation of the premature firing of a charge 
on the Latouche Tréville. All these are matters 
that can be remedied, and will be remedied in a 
short time, for it is characteristic of French 
methods that reforms always have to be carried out 
under pressure of public opinion, which is the 
reason why the deficiencies in national defence are 
laid bare more openly in France than is usual in 
other countries. 


If the question of armament occupied a good deal 
of attention in the Chamber of Deputies, the most 
trenchant criticism was reserved for the negligence 
which was held to be the cause of the explosion on 
the Jena. The fact that the pronouncement of the 
Commission of Inquiry was non-committal over the 
part played by the B. explosive in the catastrophe, 
and that many members of the Commission would 
not vote at all, has left a feeling of uneasiness, 
which is in no way allayed by the striking simi- 
larity of results obtained when experiments were 
carried out at Gavres with the firing of B. explosive 
in juxtaposition to black powder and shells stored 
in exactly the same way as on the Jena. As a 
matter of fact, it is quite possible that the B. explo- 
sive will burn spontaneously after being long 
subjected to such excessively high temperatures as 
existed on the battleship, and it is equally possible 
that the black powder may have been exploded by a 
shock, if we may suppose that the shaft of a Rateau 
turbine which passed through the magazine seized 
and broke a hanger or bracket of which a piece fell 
and caused the ignition of the powder. However 
this may be, naval officers consider that the storage 
of B. explosive presents great danger, although they 
admit that the danger is justified, when suitable 
precautions are taken to prevent it in view of its 
high ballistic value. When the explosive is manu- 
factured in such enormous quantities, it is impossible 
to make it all of absolutely uniform quality, and if 
a single stick should deteriorate in a hot and damp 
magazine it would cause the conflagration of the 
whole mass. Seeing the necessity of providing 
efficient protection against this danger, the object of 
the debate was to ascertain whether proper precau- 
tions had been taken. In a remarkably clear and 
concise speech, in which convincing proofs were 
adduced to support every statement, M. Deleassé 
declared that they had not been taken. The plans of 
the Jena were defective, it was a huge mistake to 
have a magazine of black powder adjoining the 































































































dela Marine. His firmness put an end to the indis- 









stores of B. explosive, and separated only by a thin 
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partition ; successive ministers had failed to give 
effect to the urgent demands of the Commander of 
the Jena to install ventilating apparatus in the 
magazines; and metallic fittings, such as the 
Rateau turbine shaft, should never have been 
allowed to pass through the powder magazine. In 
his fear that the debate would produce a public 
scare, M. Thomson would not admit that the 
criticisms were entirely justified, and pleaded that 
every possible precaution had been taken. The 
Chamber was not in a mood to accept these expla- 
nations, and as the result of the vote M. Thomson 
resigned. 

An attempt is now being made to develop a 
new policy by selecting a minister who is particu- 
larly qualified to carry out a work of reorganisation. 
The first thing to be done is to co-ordinate all the 
different ramifications of the naval service and put 
them in order, and this obviously is a task that can 
only be safely entrusted to a man who has already 
given proof of considerable organising ability. For 
this reason the President of the Council has 
approached M. Alfred Picard, the general Com- 
missioner of the Exhibition of 1900, with a view to 
his acceptance of the portfolio. If M. Picard is 
permitted to take up this heavy task he will 
probably confine himself to the executive work, 
and all technical questions will be left to the Conseil 
Supérieur de la Marine. Among these questions 
are the types of shells to be adopted, and the 
measures to be taken for lessening the risks of 
storing the B. explosive. It has already been 
decided to suppress stores of black powder on 
board ship, except small quantities that may be 
needed for firing salutes; and although no actual 
proofs have yet been brought forward in condemna- 
tion of the B. explosive, it is nevertheless quite 
possible that it will eventually be replaced by the 
new P. explosive. The comparative tests that are 
to be carried out in two or three months’ time with 
the B. and P. explosives, as well as different types 
of shells, on the patched-up Jena, promises to be 
particularly instructive. 


Electrical Standards. 


It is somewhat remarkable that distinguished 
scientists during the last few days should have 
been settling or unsettling the standards of electrical 
measurement without moving the industry in the 
least degree to any feeling of sympathetic enthusi- 
asm or even of apprehension for the result. There 
has been no breathless expectancy amongst the pro- 
fession generally as to the findings of the Interna- 
tional Conference on Electrical Units and Standards 
such as might have been seen at Conferences with 
a similar object in the early days. This com- 
placency may, perhaps, be accounted for by the fact 
that the industry has long ago left school and 
gone to business. It has, moreover, so forced itself 
into public life as to have caused the deliberations 
of Governments in most countries to be directed to 
the legalising of its standards of measurement, even 
covering the manner in which those standards are 
to be set up. Evidently. then, there could be no 
immediate change where Governments had first to 
be consulted, and any radical departures in the 
dimensions of existing standards, even if passed 
by the Conference, could have no immediate import- 
ance except on paper. Further, if the most 
startling change in the present system which has 
heen largely before the Conference had been 
successful in getting through, the net result 
would have been the possibility of the com- 
mercial ampére being out of truth only by 
something like one-hundredth part of 1 per cent. 
To the electrical man in the street this is somewhat 
in the nature of a finer deviation than a split hair, 
and on the tace of it he would appear to have good 
reason for his attitude of imperturbability,. notwith- 
standing the fact that the very fundamentals of the 
industry to which he owes his existence were being 
dissected to the fifti: place of decimals by learned 
professors. 

As was to be expected, the ohm, being an inde- 
pendently determinable unit, was fittingly allowed 
to remain undisturbed by the Conference except 
in so far as concerned the construction of the 
practical standard, and the new dignity con- 
ferred on itin the designation of the “ International 
Ohm.” Simple as are the ohm, the ampére, and the 
volt in ordinary usage, there nevertheless attaches to 
them a unique distinction which separates them 
from other units or standards in common use. The 
standard column of mercury in resistance measure- 
ment, for instance, has no resemblance whatever in 
principle to the standard yard in length measurement. 
The latter is what it professes to be—a unit of 
length: the column of mercury is not a unit of 





resistance per se, because a process of measurement is 
necessary to verify the unseen quantity of resist- 
ance within it, or to make comparisons. So, like- 
wise, with the other units. We cannot construct 
an ampére or a volt, and the actual standard means 
nothing at all regarded as in existence separate from 
the process necessary to prove it. Hence it comes 
about that there are different ways of establishing 
electrical standards, and different views on their 
nature, construction, and verification, held by dis- 
tinguished scientists all over the world. 

The main point at issue amongst the delegates 
to the Conference was whether the volt should be 
derived from the ampére and ohm, or the ampére 
from the volt and the ohm. Needless to saythe exist- 
ing standards are founded upon the first basis. A 
very strong pleaand fairly reasonable arguments were 
put forward by the Amvrican and French delegates 
for the upsetting of this order, and the placing of 
the volt as the second primary unit in the room of 
the ampére. The volt, it was alleged, could, like the 
ohm, be independently determined in the earth’s field, 
although it was admitted that it had never been done. 
The voltameter method was laborious, and only 
applicable to small currents. Larger currents had 
to be measured, and, in fact, were always measured 
by the potentiometer with a standard cell and 
resistance, a process strongly approved of and 
practised by Lord Kelvin. And since a cell must 
be used in measurements of current, was it not 
logical to make it an independent standard? More- 
over, did not the first and greatest Paris Congress 
of 1881 settle the volt as a primary unit? 
The cell was portable, concrete, reproducible, 
and a standard of voltage, whereas the volta- 
meter did not measure current but the quantity 
of electricity passing in a given time. In fact, it 


was « Coulombmeter, and it was preferable to call it | 


so. It was never used in the United States. The 
answer to this proposed innovation came chiefly 
from the British, German, and Belgian delegates. 
The volt standard was not independent, as it 
required a measurement of current and resistance to 
establish it. Although there had been a remarkable 
agreement between the standard cells in England 
and America, it was doubtfulif this agreement could 
hope to gain general acceptance with other countries, 
since differences wouldarisein making upthe chemical 
constituents of the cell, and moreover there were the 
points of time lag and short life against its adoption. 
The silver voltameter determinations were in remark- 
able agreement over twenty-four years, but cells 
were never absolutely certain; 20 per cent. of a 
large number made up had shown serious deviations 
from normal. The English standard of current 
was the ampére balance of the Board of Trade 
standardised in terms of the silver voltameter. In 
two places measurements by the balance agreed, 
and this was easily understood when it was con- 
sidered that resistance did not come into the calcu- 
lation, whereas in volt measurements the resistance 
of the balances in both places would require to be 
absolutely equal. The determination of the current 
standard by the silver voltameter was quite inde- 
pendent of any other electrical measurements, and 
on that ground the ampére should be the primary 
unit. The Paris Congress of 1884 had adopted 
the ampére as a primary, and the volt as a secondary 
standard, derived from the ampére and the ohm. 
Similarly, the Chicago Congress of 1893-4 had 
confirmed this, and it had since been adopted and 
legaliscd in many countries. There were not suffi- 
cient reasons to break the existing continuity and 
revert to the 1881 vogue when that order had been 
reversed in 1884 and adopted ever since.. This 
view was carried by the majority of the members, 
so that all things continue as they were, except 
that we may now consider the electrical standards 
of this country in the light of their new designation 
“ Tnternational.”’ 

A Technical Committee, formed of the members 
of the Conference, went very closely into proposals 
for modifying specifications for procedure in setting 
up standards, questions connected with constants, 
chemistry, formule, &c. This work entailing more 
time than the limits of the Conference afforded, it 
was not possible to come to decisions on many 
points, and these were referred to the permanent 
International Electrotechnic Commission. This 
body commenced its sittings on Monday, under the 
chairmanship of Sir John Gavey, and should fulfil 
a useful function in investigations connected with 
the construction, verification, and comparison of 
electrical standards. 


What is Water Hammer? 


THE fracture of a stop valve at the Stanton [ron- 
works, on which we commented a fortnight ago, 








has directed attention once more to a ver 
acute source of danger. We do not Propose 2 
present to comment on the discussion which has 
begun in our correspondence columns, further thins 
to say that it is expressly desirable that in all dis. 
cussions those taking par& in it should be definite 
and not vague. The words “water hammer” 
appear to be used in more senses than one ; and jt 
seems obvious enough that the first steps to be 
taken by those who have anything to say ig to 
determine what water hammer is. The subject has 
been fully debated in the United States years ago 
and by a fortunate coincidence the last engineer's 
report of the British Engine, Boiler, and Hlectrieg| 
Insurance Company devotes some pages to a cop. 
sideration of no fewer than twelve cases which took 
place in 1907. Six men were killed, three of them 
by one explosion. A careful examination of the cir. 
cumstances of these cases and certain others goes 
to show that water hammer is, as we have already 
said, very far from being a simple thing easily 
explained. On the contrary, the conditions which 
bring it about appear very often to be quite inade. 
quate; and so far engineers have in these cases con. 
tented themselves with more or less _ itilefinite 
comments on the events. 


The first theory of water hammer is that what 
American engineers call a“ slug’’ of water is blown 
by the steam through the pipe like a projectile, and 
encountering an obstacle smashes it up. Curious), 
enough a popular view appears to be that the water 
assumes the shape of a sphere. There is, of 
course, no evidence that this is true. The proba- 
bility is that the concept of a projectile has been 
developed into that of a cannon ball. This theory 
takes for granted a considerable length of straight 
piping through which the “slug” can fly, as a 
bullet does through the barrel of a musket. No 
doubt water hammer does take place much in this way 
sometimes, but it occurs also when there is no long 
steam pipe—when, in short, the cannon ball has no 
gun through which to be discharged. Furthermore, 
we have no explanation of the formation of the 
cannon ball or how it comes into existence. Thus, 
Mr. Longridge in his report above referred to, 
and reproduced on page 441, cites a case in 
which a horizontal steam pipe became quite 
full of water. The branch to the engine rose 
vertically from this main, and does not appear to 
have had any water in it. There was an elbow in 
the main, beyond the branch turning downwards, 
and this communicated with a steam trap. The 
boiler stop valve was open. The moment the engine 
stop valve was opened, hammer took place, and thie 
engine branch pipe was cracked across circum- 
ferentially. In this case it seems that the body of 
water was lifted up into the vertical pipe. There 
was no flying projectile. We stop here to ask 
why the water did not rise from the main up to the 
stop valve, the full pressure of steam being on the 
other end of the water in the horizontal pipe. We 
can hardly assume that air intervened, because it is 
almost certain that an engine stop valve would not 
be airtight, though it might be ostensibly steam- 
tight. As the stop valve could not be opened 
suddenly, why did not the water as soon as the 
restraining pressure, which existing between it and 
the stop valve kept it down, was removed, rise com- 
paratively slowly—far too slowly, at any rate, to 
cause a violent shock competent to break the steam 
pipe in two ? A much more curious case than this 
is also described by Mr. Longridge. Here a straight 
horizontal pipe led from the boiler-room to a point 
beneath the main steam pipe which it turned up 
verticaily to join. The horizontal pipe became 
filled with condensed steam. The boiler was laid 
off for cleaning. A man opened a drain cock, and 
the stop valve on the idle boiler was instantly 
smashed. As the water was already in contact 
with the stop valve, it is not possible to under- 
stand how a blow could have been inflicted by it. 
Other cases might be cited in which the water was 
in contact with the stop valve. In fact, in almost 
every case there was no rcom whatever for the 
flying projectile theory, the water already resting 
on the valve, or filling the vertical pipe which is 
broken. Mr. Longridge says of the twelve cases 
cited, “In all these cases the water hammer was 
caused by the disturbance of a comparatively large 
water surface in a horizontal or inclined pipe, in 
which the water was capable of moving ; and wher- 
ever there is such a water surface water hammer 
will almostcertainly be produced if that surface be 
disturbed by the opening of a valve or a (rain. 
Therefore, whenever there is any doubt about the 
presence of water in such a pipe it is dangerous to 
attempt to drain the wateraway without first shutting 
steam off the pipe. From a vertical pipe water can 
be drained with little risk, because the water resting 
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on the bottom end of the pipe cannot be set in 
motion.” With all due deference to Mr. Longridge, 
we must point out that inmany of theinstances there 
was no large surface of water to be disturbed. In 
almost every case the water was already in contact 
with the obstruction subsequently smashed, and 
one of the most complete fractures took place in a 
vertical pipe which was quite full of water, as soon 
as the engine stop valve at the bottom of that pipe 
was opened. Here it seems to have been quite im- 
that a blow could have been struck. The 


ossible H 
F jortion of the pipe, 4ft. long, was shattered 


vertical | . 
throughout, as though gunpowder had been fired 
inside it, which points rather to an enormous acces- 


sion of pressure throughout the length of the pipe 
than to the effect of percussion. 

There is a theory, vague and ill-digested, in exist- 
ence, which must not be overlooked. It postulates 
sudden condensation in a steam pipe as the agent 
of mischief. Here it is given in Professor 
Thurston's own words, uttered during a discussion 
on steam pipes several yearsago. Dealing with the 
effects of water hammer, he said:—" It would be 
interesting to learn how large these stresses are. I 
doubt if any one has found a way of exactly 
measuring them. But the fact that such accidents 
oecur--and many have occurred unquestionably due 
simply to the impact produced by the rapid con 
densation of steam on the surface of a pool of cold 
water—shows that these stresses may be enor- 
mously great. What may happen when a rapidly 
moving heavy mass of solid water in full career 
strikes any obstruction we all know; but the 
‘hammering’ of steam in pipes also produces a 
local strain probably quite as severe, perhaps even 
more serious.” And, again, further on, after point- 
ing out that steam valves should all be shut before 
drain cccks are opened:—"If an attempt is made to 
drain even a still pool of water in a pipe under 
pressure the water hammer may become very severe. 
The disturbance of the pool by the flow of steam 
causes condensation ; condensation causes a rush of 
steam upon the surface of the water, and presently 
there may result as serious effects as when steam 
actually moves through the pipe with the throttle 
valve open, and the pool of water is set in motion, 
to cause accident by impact.’ 

It: will be seen that we have here no definite 
statement which permits us to arrive at any con- 
clusion. Ostensibly if means that there are two 
classes of phenomena. The first is water hammer 
—the projectile hypothesis. The second is steam 
hammer—the impact of steam flowing rapidly into 
a vacuum and then suddenly checked. It is very 
difficult to reconcile an action of this kind with the 
mere opening of quite a small drein cock. What is 
the difference between this and blowing down a 
boiler. Steam has been up in a plain externally 
fired cylindrical boiler. Then the fire is drawn, and 
while the pressure is still 40lb. or 50 Ib. a large 
blow-off cock is opened in a pipe opening into the 
bottom of the boiler. Why is not the end blown 
out of the boiler? It may be argued that the 
water in the boiler is hot, but the water may be 
yet hotter in a steam pipe; it usually is. Again, 
it is certain that steam may be turned with perfect 
safety into a vessel containing cold water, and will 
blow all the water out through a standpipe com- 
municating with the bottom, as, for example, in 
Savary’s engine, and there will be no water hammer 
whatever. As the matter stands now, and has 
stood for many years, steam pipes and stop valves 
sometimes burst when drain cocks in the pipes are 
opened. This is by no means an invariable result. 
No explanation has yet been given of the reason 
why. Water hammer action is easily accounted 
for when a pocket of water lies in a steam pipe and 
is picked up by rapidly flowing steam and dashed, 
projectile-fashion, against an obstacle; but these 
conditions do not exist when the water already rests 
on the obstacle; yet smashes take place. How 
far the theory put so neatly by Professor Thurston 
is a contenting explanation of the effect of opening 
a drain cock our readers will form their own 
opinion. To us it explains nothing. 


The Compulsory Working of Patents. 


THE past two months have witnessed the sub- 
mission of three applications to the Comptroller- 
General for the revocation of patents under the 
compulsory working clause of the Patents and 
Designs Act, 1907. Although the number is not 
large it shows at all events a disposition to take 
advantage of the facilities afforded by the new law 
for dealing with those firms or individuals who 
have hitherto refrained from manufacturing in the 
United Kingdom for a variety of reasons, includ- 
Ing the pursuance of an obstructive policy. A 


| terms.” 


sum of twenty pounds has to be paid with each 


application for annulment which will obviously 
|tend to deter frivolous persons from embark- 
|ing upon a contest which, in case of dissatis- 
| faction with the decision of the Comptroller- 
|General, would have to be continued before a 
| Judge of the High Court. It will be understood 
|that the two months represent the period since 
|the expiration of the year of grace allowed by 
| by the Act in the hope that patentees affected by 
| the compulsory working clause, and not already doing 
so, would take the necessary steps to work their 
patents in this country either on their own account, 
or by the granting of licences for this purpose. 
During the year, according tc a German chemical 
journal, eleven Teutonic firms have made or have 
completed arrangements for the erection of works 


in the chemical trades ; whilst seven American 
firms are credited with having already taken similar 
action in this country. These instances represent 
only a few out of the large number of foreign holders 
of British patents who will be compelled in the near 
future to work their patents to an adequate extent, 
or to grant licences on reasonable terms to other 
parties to do so if applications are made with this 
object in view. At the same time it seems safe to 
assume that only a small proportion of the foreign 
owned patents will form the subject of applications 
for cancellation in the event of their not being 
worked in the United Kingdom. This assumption 
is based upon the fact that out of the total number 
of patents sealed upon applications made in the 
year 1893, only those representing 4.6 per cent. 
were maintained for the full period of fourteen 
years. Although this percentage includes both 
British and foreign owners, it would certainly be 
too much to expect, as appears to be the opinion in 
municipal circles in Glasgow, that one half of the 
70,000 patents held by other than British subjects 
will be worked in this country. 


The maintenance of patents for the full term of 
fourteen years clearly indicates that the holders 
believe they are in possession of valuable rights, 
and if 5 per cent. of the foreign patents are worked 
in the United Kingdom it will approximately corre- 
spond with the percentage of the total upon which 
renewal fees were paid during the life of the patents 
which were sealed in 1893. If this assumption 
should be correct it would imply that 3500 foreign 
patents will have to be worked in this country in 
one way or another if they are to be sustained, 
thus leaving an enormous number to lapse owing to 
the non-payment of renewal fees. One of the 
defects of the Act is that no definition is given as 
to the precise meaning of the words manufacturing 
or carrying on to “an adequate extent,” or of the 
granting of compulsory licences “on reasonable 
The uncertainty in this respect has given 
occasion to complaints in Germany, where the 
British Comptroller-General is credited with having 
been invested with autocratic powers in the exer- 
cise of the law. But the Teutons overlook the 
circumstance that the decisions of the Comptroller 
are subject to an appeal to a judge of the High 
Court selected by the Lord Chancellor for the 
purpose, and from the last annual report on Patents 
and Trade Marks it would appear that this represents 
the future procedure instead of appeals being made to 
the Judicial Committee of the Privy Council. At the 
same time it is satisfactory to observe that the Act 
is being regarded with less disfavour in Germany at 
the present time, but it would be strange if they had 
persisted in an outery against our adopting the exact 
practice which is pursued towardsthe foreign holders 
of German patents, and which we enforce as 
much against our British as against foreign patentees. 
Section 11 of the German Patent Act prescribes 
that articles forming the subject of patents must be 
produced in that country. It has frequently been 
stated that this section is only administered very 
mildly, but the contention ky no means corresponds 
with the facts of the case, as twenty patents not 
worked in Germany were revoked on the basis of 
the section in 1907. The decisions of the German 
Courts are set forth in Dr. Paul Kent’s work 
entitled “Das Deutsche Patentgesetz.”” The curious 
fact in connection with. the foreign complaints about 
the compulsory working clause in the British Act is 
that the subjects of certain countries, although 
for an entirely different reason, have for several 
years past been carrying out what the Patents and 
Designs Act, 1907, seeks to accomplish by the 
operation of the clause in question. For instance, 
manufacturers in the United States have established 
works in England, France, and Germany, whilst the 
Germans have built works in France, Austria, Bel- 
gium, and Russia, the higher tariffs of someof the latter 





countries in recent years having brought about the 


partial transfer of business. If the Americans who 
have shown some disposition to quarrel with the Act 
reciprocate by the enactment of compulsory work- 
ing, British manufacturers will have no cause for 
complaint, as the United States tariff already repre- 
sents a formidable wall of protection against our 
exports of manufactures to that country. Neither 
shall we grumble if, as accorcing to M. Yves Guyot, 
Italy, Switzerland, or Belgium take a leaf out of 
the British Statute Book, and insist that if English 
patents are to be recognised in these countries they 
must be exclusively or principally worked in them. 
It is, however, reasonable to assume that the pro- 
visions of the Patents Act will be interpreted in a 
liberal and uniform manner with regard to patents 








in the United Kingdom, most of them being engaged | 


owned both by British subjects and those belonging 
to all other countries. It has been stated in 
German and other foreign newspapers, according 
to the Bristol Committee of Commercial Research, 
that the new Act will be handled very lightly, and 
some of the journals have actualiy gone so far as 
to advise patentees not to hurry themselves in 
meeting the requirements of the Act, as the latter 
would probably be withdrawn. The secretary of 
the Committee has, however, had an interview with 
the Comptroller, who is reported to have character- 
ised such advice as dangerous, and to have added 
that the Act will doubtless be carried into effect 
to the full extent. Ifa precedent exists in relation 
to the method of dealing with the question of com- 
pulsory working, it is only natural that we should 
turn to it in order to see whether the conditions 
would be applicable in dealing with the clause in 
the British Act. Such a precedent is afforded, for 
example, by the twenty cases of revocation which 
took place in Germany last year, and the Bristol 
Committee attributes to the Comptroller the inten- 
tion of utilising the decisions of the German law- 
courts as the basis for the decisions to be arrived 
atin this country. If this statement is correct no 
foreign patentees should have any valid reasons for 
complaining of the prospects of unfair treatment in 
this country, or for saying that we propose to do 
what is not already practised by another nation in 
regard to the non-working of patents owned by 
natives of other countries. 


Inland Navigation in America. 


THE meeting of the Lakes-and-Gulf Deep Water- 
way Convention, which hasjust concluded at Chicago, 
was a somewhat notable event in the promotion of 
the project for connecting the great lake system 
with the Mississippi River and thus with the Gulf 
of Mexico. The development of inland navigation 
has been taken up with great public and popular 
interest in the United States during the past two or 
three years, and there is a general demand that 
“something should be done.” Unfortunately, as in 
many such public movements, there is a tendency 
to carry matters to an extreme, and to overlook the 
important matters of finance and traffic. The 
Government is urged to provide funds for this, that, 
and the other project, and while the basic idea of 
the movement is good, there is need of a firm hand 
at the wheel to prevent the energy and money from 
being dissipated over projects of minor importance. 
There are already numerous associations organised 
for the purpose of pushing forward various projects 
for canals, river improvement, and lines of water- 
ways. The meeting of the Lakes-and-Gulf Associa- 
tion was attended by some 4000 delegates and 
representatives. This was its third annual meeting, 
and its purposes are promotional and educational 
rather than technical, for the reason that there is 
no definite scheme of improvement formulated, 
although formal resolutions were passed calling upon 
the Government to find the funds and to provide 
for carrying on the work expeditiously. At present 
the Chicago main drainage extends westward 
nearly 40 miles from Lake Michigan. It was 
built with a view to ship navigation, but is 
crossed by numerous fixed bridges. The State 
of Illinois is now proposing to extend this about 
70 miles to the Illinois River, giving a depth 
of 14ft., with 24ft. provided for in the future, and 
having locks 80ft. by 800ft., with 24ft. of water on 
the sills. This is estimated to cost £4,000,000, and 
the people of the State are to vote in November on 
the proposition to issue bonds for tbis amount. 
The Illinois River, being navigable, is under the 
jurisdiction cf the general Government, which is 
expected to continue the improvement through that 
stream to the Mississippi. The possibility of 
making the latter river available and safe for deep- 
draught navigation is a most serious problem, but a 
still more serious problem is whether—in view of 
the enormous expense—the game would be worth 





the candle. A board of Governmens engineers is 





438 


THE ENGINEER 


Ocr. 23, 1908 


nl 








now examining the Mississippi, and will report upon 
the probable cost of obtaining various channel 
depths and of maintaining these depths in so shifty 
and powerful a river. The United States Govern- 
ment has already spent millions of pounds on river 
improvements, but at varied points and with little 
system, owing to the political pressure from various 
sections. It is, however, beginning to be recognised 
that large expenditures on a definite plan are 
needed if any real system of inland navigation is to 
be developed on a scale that will be of commercial 
practicability. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Tur first meeting of the session of the Institution of 
Mechanical Engineers was held at the Institution’s build- 
ings in Storey’s-gate last Friday evening. The attendance 
was very good, and, in the absence of the President, Mr. 
J. A. F. Aspinall took the chair. After the minutes of 
the Bristol meeting had been read and confirmed, it was 
announced that Mr. Arthur Greenwood, of Leeds, had 
been elected to fill the vacancy on the Council caused by 
the death of Mr. John W. Spencer. It was also 
announced that Mr. John Don, of Maybole, had been 
awarded the Water Arbitration Prize for his contribution 
on “ Filtration and Purification of Water for Public 
Supply.” 

A paper entitled “ Repairs, Renewals, Deterioration, 
and Depreciation of Workshop Plant and Machinery” 
was then read by Mr. James Edward Darbishire. We 
reproduce this paper in fuil on page 443. The discussion 
which followed was rather adverse to the views expressed 
by the author, but most of the speakers agreed with the 
author in principle. The discussion was opened by Mr. 
Price- Williams, who agreed that the subject was one 
purely of an engineering nature, and was not account- 
ants’ work, as was frequently supposed. The opinion 
had been expressed by the author, or at least implied, 
that different systems are necessary for engineering 
workshops and, say, the rolling stock of a railway, if only 
because the quality of the product in the one case 
depends upon the condition of the plant, whereas it does 
not in the other. Now, Mr. Price- Williams considered 
that the same system applied to both a railway 
and a manufacturing works, and in substantiation of 
this view observed that every railway was its own work- 
shop. He could see no difference. Machinery, what 
ever it is, is subject to wear and tear. In the three 
Government railways with which he was connected, 
he had to value not only the permanent way but 
the workshops also, and he had followed very much 
the lines laid down by the author. In the case of Irish 
railways, he adopted exactly the same method in the 
worksheps as for the whole railway. He referred at 
some length to the difficulty of assigning life to 
machinery; indeed, he thought that it was almost 
impossible. But following the author’s suggestion that 
the expenditure in repairs on the machinery be duly 
recorded, it would be found that the total value of such 
expenditure would suffice to renew the whole of the 
machinery in the largest establishment, and there would 
then be no necessity for a sinking fund. To emphasise 
the difficulty of estimating deterioration Mr. Price- 
Williams gave an interesting case. This related to the 
locomotive, built some forty years ago, called the Lady of 
the Lake. This engine was now four times as powerful 
as it was originally, owing to the better materials and 
slight alterations adopted when various parts were being 
renewed. He was strongly of opinion that depreciation 
was a very much exaggerated subject. 

At the call of the Chairman, Mr. Shirley Price, 
of Messrs. Wheatley K’rk, Price and Co., then spoke. 
He disagreed with the author that the method of 
dealing with the wear and tear, repair and renewal, 
and depreciation of plant and machinery had escaped 
attention. He stated that for years past the techni- 
cal journals had teemed with articles on depreciation. 
It had also been considered in Parliament mostly 
in connection with electricity works and other public 
undertakings. He had hammered at this subject for 
years ; it certainly needed it; especially with old firms. 
Up-to-date firms did make provision for it some way 
or other, and it could not therefore be said that the sub- 
ject had been neglected. He agreed that an accountant 
was the wrong person to deal with depreciation, and was 
of opinion that it should be left in the hands of an 
engineer. He thought that the author’s system was too 
complicated to become general. Mr. Price then discussed 
at some length the scheme as outlined by the author. 
He agreed that a machinery book was necessary, and 
stated that every works had one, and he also liked the 
idea of numbering every machine. It was when discuss- 
ing the probable life cf a machine that he was at variance 
with the views expressed by the author. He also dwelt 
upon the difficulty of estimating depreciation. A new term 
had been recently introduced which he liked very much. 
He referred to the word “ obsolescence.” He strongly 
objected to estimating the life of a machine over such 
long periods as twenty-five to thirty years. New pro- 
cesses or methods might in the meantime be introduced 
which would quite upset any calculations which had 
been made. For instance, the introduction of new high- 
speed steel had depreciated the value of many lathes 
considerably, for it was found that this new material 
could not be worked upon some of the old machines. The 
small bearings became worn very quickly, and the teeth 
in the gear wheels were soon broken. The belief 
that it was possible to estimate the depreciation of 
a machine twenty-five to thirty years hence assumed 
that finality had been reached, which was certainly 
not the case. The only reliable method he knew 





of for fixing depreciation—and one which the 
best firms are adopting—was where an outside valuer 
fixed the price of the machine and then fixed the rate of 
depreciation, which will act for a short period, say, from one 
to seven years. The valuer re-values every one, three, five, 
or seven years, but the latter period, he thought, was 
really too long. Such a method as that adopted by the 
author, involving cards and numerous signatures before 
repair work on machinery could be commenced and 
others before it could be put back into service, would 
drive the shop manager crazy. At present he had plenty 
to do without adopting a card system. 

Mr. Donaldson considered that no profit should be 
recorded before making proper provision for repairs and 
depreciation. The author had suggested that the expendi- 
ture on renewals and depreciation of each machine should 
be charged to that machine. Mr. Donaldson, however, 
preferred to make each piece of work done on a 
machine bear its share of the cost of the machine. In 
other words, instead of keeping a separate account 
of expenditure on every separate machine and deducting 
the total from the general account, he preferred to 
charge to each contract or piece of work the pro- 
portion of such expenditure incurred in connection with 
it. He showed some curves by means of which this 
system could be rapidly carried into effect by any 
accountant. The system proposed by the author for the 
supervision of the machinery, especially with regard to 
repairs, was, he thought, unsatisfactory, inasmuch as it 
assumed the ignorance of the foreman as to the state of 
the machines, and devolved upon the ordinary workman 
the responsibility which belonged to the foreman. He 
agreed that a plant book was not only advisable but a 
necessity. However, he did not think it was necessary 
to place a life on each machine, especially as many a 
machine lost much in value owing to the introduction of 
some new method or process. 

Mr. Maximilian R. Lawrence, referring to the sugges- 
tion of a previous speaker that the aid of independent 
values should be called, said that he had tried the system 
in connection with a motor car works, of which he was the 
manager, but obtained no satisfactory results. He drew 
attention to the fact that fluctuations of market value, 
such as occurred of late years in the case of machine 
tools, though they influence the valuation of a plant to 
an extent sometimes considerable, yet they can hardly 
be taken into account in making estimates, as their 
nature and extent could not be foreseen. As an example, 
he quoted a case which occurred some two or three 
years ago. He particularly wanted to obtain a special 
American lathe, which was in such demand at the 
time that he had to pay a very large premium upon it. 
To-day the same lathe could be obtained at a discount. 
According to his experience 8 per cent. per annum was a 
fair figure to assume for all-round depreciation. In con- 
clusion, Mr. Lawrence illustrated a specimen “plant 
book” by means of a lantern slide. 

Mr. Ellington considered that two distinct questions 
were dealt with by the author. The first was depreciation 
of machinery, which was purely an engineering question, 
and the second was the consideration of the best way in 
which that depreciation should be put in the accounts. 
That, as the author had said, was for accountants to 
adviseupon. There was one pointsuggested by the author 
which Mr. Ellington thought would fail to produce the 
effect required. It dealt with the statement “when a 
machine is displaced it disappears from the stock book, 
and its successor takes its place at its new value, being 
paid for out of the accumulated funds. Thus, the valua- 
tion would be unchanged in the event of new machines 
replacing old ones to the exact extent of the total sum 
set aside for depreciation in any year.” On the system 
advocated by the author there were no accumulated 
funds. Mr. Ellington took as an example a new works 
built at a cost of £100,000. The accountant put this 
into the accounts as cash invested. On the one side he 
must put the amount of this sum which has been ex- 
pended in machinery, say £50,000, and on the other side 
the costs of the buildings, lands, &c., say £50,000. Next 
year the sum expended on plant will be reduced in the 
books after taking off so much for depreciation, so that 
suppose £45,000 is the figure at the end of the first year. 
Now, suppose that the works have been carried on all 
right, paying their way well, then there must be £5000 to 
account for. This is invested in process of time, and the 
value of the plant will have been reduced to £30,000, and 
£20,000 will have accumulated. A new process is then 
introduced. New tools are then required, costing pro- 
bably £10,000. The old tools, which have probably 
required £5000 spending on them in repairs, will be 
wiped off. 

Mr. E. J. Chambers remarked that his criticisms had 
nearly all been anticipated by previous speakers. Dealing 
with the question of valuation, he had no doubt that the 
matter was one really for the works manager and not for 
an accountant. He thought that it was unwise to forma 
depreciation fund if it was desired to arrive at actual 
values of the different machines. The depreciation fund 
was a matter for the directors to determine from the data 
submitted by the works manager. Auditors were no 
authorities on such matters. He did not favour the 
estimates of independent valuers, for he implied that theiz 
valuations were influenced by the works manager, and he 
went so far as to suggest that if such valuers were called 
in during the absence of the works manager that their 
report would not be submitted till they had conferred with 
the works manager. He thought that it was well to 
divide, in the plant book, the machines which were likely 
to become obsolete from those which suffer merely from 
wear and tear. It should not be forgotten that some 
machines may actually increase in value instead of 
depreciating. As regards the effect of an expiring lease, 
the possibility of a renewal must always be borne in 
mind, and therefore no artificial inflated depreciation 
should be countenanced. In conclusion, he advised those 
who wished to pay dividends not to scrap too much. 

Mr. Pendlebury referred to writing down machines, 





es 
and gave as an example that he had a milling machin 
which was originally worth £100, and in ten years’ re 
was down to £10 in the value book. He thought that 
was not correct, because no one could agree that a 
machine had lost so much of its value in that time, It 
was well known that a machine did not wear so much in 
the first ten years as in the second, and allowance fo, 
depreciation was a very difficult figure to estimate, To 
illustrate his remarks he drew curves on the blackboard 
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somewhat similar to those we reproduce here. Assuming 
the value of the machine was £100 when new, and that 
its life was from zero to twenty years, in ten years’ time 
the value of the machine would be probably £70, and not 
as the author said £20. The real value of the machine 
was measured from the value obtained by it, that is the 
profit made by it, and less profit would be made at the 
end of ten years than at the commencement. Therefore 
the true valuation ought to appear as shown on the 
diagram. In conclusion, the author remarked that the 
small repairs to machinery ought not to be put down to 
the individual tools, but should be entered in the plant 
book. He knew of one works employing over 3000 men 
where this system was adopted and had proved to be 
quite satisfactory. 








COURT OF ARBITRATION. 


WITH reference to the scheme for an Arbitration Court 
recently framed by the Board of Trade, we are informed that 
the following gentlemen have accepted the President's invita- 
tion to serve on the respective panels :— 

Panel of Chairmen.—The Duke of Devonshire, Right 
Hon. Viscount Selby, Right Hon. Viscount St. Aldwyn, 
Right Hon. Lord Balfour of Burleigh, K.T., Right Hon. 
Lord James of Hereford, G.C.V.O., Right Hon. Lord Lochee, 
Right Hon. Lord Macdonnell, G.C.S.I., Right Hon. Sir 
Edward Fry, G.C.B., Sir John P. Dickson-Poynder, Bart., 
M.P., Sir Francis G. 8. Hopwood, G.C.M.G., K.C.B., Sir 
Alfred Bateman, K.C.M.G., Mr. Ernest Moon, K.C., Mr. 
G. R. Askwith, K.C., Mr. A. A. Hudson, Mr. W. B. Yates. 

Panel drawn from Employers.—Right Hon. Lord 
Pirrie, the Lord Glantawe, Sir Hugh Bell, Bart., Sir W. T. 
Lewis, Bart., Sir Charles MacLaren, Bart., M.P., Sir S. B. 
Boulton, Bart., Sir A. Spicer, Bart., M.P., Sir W. Holland, 
Bart., M.P., Sir F. Forbes Adam, C.I.E., Sir Benjamin 
Browne, Sir C. Furness, M.P., Mr. T. Ratcliffe Ellis, Mr. 
C. G. Hyde, M.P., Mr. L. A. Martin, Mr. W. H. Mitchell, 
Mr. Alexander Siemens, Mr. Douglas Upton. 

Panel drawn from Workpeople.-—Mr. G. N. Barnes, 
M.P., Mr. R. Bell, M.P., Mr. C. W. Bowerman, M.P., Mr. 
W. Brace, M.P., Mr. John Burnett, Right Hon. T. Butt, 
M.P., Mr. Frank Chandler, Mr. W. J. Davis, Mr. James 
Gavin, Mr. A. H. Gill, M.P., Mr. Arthur Henderson, M.P., 
Mr. G. D. Kelley, M.P., Mr. J. D. Prior, Mr. E. L. Richard- 
son, Mr. D. J. Shackleton, M.P., Mr. T. Smith. 

This list is not complete, and the panels will be added to 
from time to time. In cases for consideration a chairman 
will be selected from the panel of chairmen and two repre- 
sentatives from each of the other two panels. 








RAILWAY OPERATING RESULTS.—The annual reports of 
two important coal railways of the United States give some 
interesting figures as to the results of working. The Chesa- 
peake and Ohio Railway, with bituminous coal representing 
64 per cent. of its traffic, had a decrease of 6 per 
cent. in net earnings, and 24 per cent. in transporta- 
tion expenses, but an increase of 9 per cent. in maintenance 
expe.ises. The last is due to provision for competition with 
a new and rival line. The maintenance of way expenses 
amounted to £341 per mile. The maintenance and repairs 
of equipment included £405 per locomotive, £170 per 
passenger carriage, and £16 per goods wagon. The average 
revenue train load was 621 gross tons, or 652 tons, includ- 
ing the railway company’s traffic. The coal carried was 
10,900,000, an increase of 5 per cent. over the previous year ; 
but general goods traffic was only 5,700,000 tons, or a decrease 
of 12 percent. The passenger earnings were £1,000,000 ; and 
goods earnings, £4,000,000. This railway has 1840 miles of 
line. The Lehigh Valley Railway had anthracite coal for 
47 per cent. of its goods traffic, representing 46 per cent. of 
its total revenue. Goods earnings amounted to 85 per cent. 
of total earnings. In bituminous coal and coke there was 4 
decrease over the previous year, but anthracite increased. 
The working expenses were 63 per cent. of total earnings. 
Maintenance of way cost £500 per mile of road. Mainten- 
ance and repair of equipment cost £531 per locomotive, £113 
per passenger carriage, and £10 per goods wagon. ‘The 
average train load of revenue-paying goods was 530 tons. 
This average is based upon the light local train and the 
enormously heavy coal trains. 














os 
3a 


Seer are 


Pops 


: 












1908 


THE ENGINEER 


439 








Oct. 23, 


————— 


MODEL OF A LARGE SAND PUMP DREDGER 
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A HUGE DREDGER. 


ON Monday next there will be launched by the Tranmere 
Bay Development Works of Cammell, Laird and Co., Limited, 
Birkenhead, a sand pump dredger which will be the largest 
and most powerful vessel of its kind afloat. It is being built 
to the designs of Mr. A. G. Lyster, engineer to the Mersey 
Docks and Harbour Board, and embodies several improve- 
ments on the present types at work on the river Mersey. 
By the courtesy of Mr. Lyster we are enabled to give a repro- 
duction herewith of a photograph of a beautiful model of the 
vessel, from which the principal features will be understood. 
The only defect which can be ascribed to the photograph is 
that it does not adequately convey to the reader the great 
length oftheship. The principal dimensions ofthe Leviathan, 
as the vessel is named, are 476ft., breadth 69ft., depth, 
moulded, 30ft. Tin. She will havea total deadweight carrying 
capacity of about 11,000 tons, 10,000 tons of which will be 
sand, the remainder being made up of bunker coal, fresh 
water, stores, kc. Herdraught will be 23ft. Thechief dimen- 
sions of the Coronation, which was built by Vickers, Sons and 
Maxim, Limited, in 1903, and which is the largest vessel of 
the type hitherto used by the Mersey Dock Board, are :— 
Length, 332ft.; breadth, 52.7ft.; mean draught, Icaded, 
17!t. 2in.; and load, 3500 tons. 

The hopper capacity of the Leviathan is 180,000 cubic feet, 
and this space is to be filled from a maximum depth of 70ft. 
within 50 minutes, and as the total load displacement is 
18,000 tons exceptional strength of the hull and jointing is 
necessary. There are twenty one water-tight compartments. 
The shell plates are fin. thick, 28ft. long, and each weighs 
2% tons; the butts are quadruple riveted. The dredging will be 
done by four centrifugal pumps made by Gwynnes, Limited, 
and each will be driven by an independent triple-expansion 
engine. The pump room is situated immediately forward of 
the boiler-room, which again is forward of the hoppers. 
There are twelve hoppers, and the sand from the pumps is 
passes into them through valves in the two landers. The 
valves are operated by hand gear, and can be opened or closed 
at will to regulate the trim of the vessel when pumping. 
The discharging of the spoil from the hoppers is carried out 
by means of the Lyster hydraulic discharge valves. These 
valves are large hollow cylinders fitted in the centre of each 
hopper covering circular openings 5ft. Gin. diameter in the 
bottom of the hoppers. When discharging the valves are 
raised 4ft. by hydraulic power worked from the fore and aft 
bridges by hand levers. 

The propelling machinery consists of two sets of inverted 
vertical triple-expansion engines with cylinders 224in., 37in. 
and Glin, diamever by 45in. stroke. These engines have been 
built by D, Rowan and Co., Glasgow, and are of 3500 horse- 
power. They are to be capable of propelling the vessel at a 
speed of ten knots. Steam will be supplied by four large single- 
¢nded boilers 16ft. diameter by 11ft.9in. long. The dredging 
apparatus consists of four suction pipes, 42in, diameter, con- 
nected to the pumps through the ship’s sides. The 
pumps have sluice valves, which can be closed by hydraulic 
power, and the tubes can be hoisted upon deck by eight 
powerful winches and jibs. When they are hoisted on deck 
slides carry them inboard, the slides being operated by worm 
gearing. In addition to the pipe hoisting winches there are 
four large steam winches for warping purposes, also for use in 
cases of emergency, such as breakdown of the pipe hoisting 
winches. The vessel is also equipped with a powerful double 
steain windlass, and hand and steam steering gear, and she 
Will be lighted throughcut by electricity. 

In the existing types of sand pump dredgers employed by 
the Mersey Dock Board the surface water overflows from the 
hoppers over the decks and then over the vessel’s sides. In 
the Leviathan this system of deck swamping will be obviated, 
as the overflow will find its way over two weir plates to out- 
lets through rectangular trunks immediately above the load 
line. The hydraulic engines have been built by Cammell, 
Laird and Co., Limited, and the suction nozzles and jibs by 
D. Mechan and Sons, Glasgow. Accommodation for the 
officers and engineers has been provided in the poop and for 
the crew in the forecastle, while a house for the masters is 
Situated on the navigating bridge. 

In « future issue we hope to place before our readers draw- 
igs und further particulars of this huge dredger. 





A NEW TYPE OF BLAST FURNACE AT THE 
BRYMBO STEEL WORKS. 


AN additional blast furnace, possessing several features of 
interest, has lately been built by the Pearson and Knowles 
Coal and Iron Company, Limited, of Warrington, at the 
Brymbo Steel Company’s works at Bryimbo, near Wrexham. 

This new furnace is 70ft. high, and has a hearth diameter 
of 11ft., the height of which above ground level is 8ft. 6in., 
so that hot metal may be run direct into ladles for 
transference to the steel works mixer. The furnace top is 
closed by a bell and hopper, the former being arranged with 
a 5ft. central tube forming the gas out-take for the furnace. 
The connection between the moving bell and the fixed verti- 
cal gas off tube is maintained gas-tight by a water seal. With 
this arrangement the stock line of the furnace is nearer the 
level of the charging platform than is the case with furnaces 
having the usual side down comers, consequently there is less 
breakage of coke during the charging of the furnace. Further, 
there is the additional advantage secured by causing the gas 
leaving the furnace to pass finally off from the centre. The 
Brymbo Steel Company, Limited, have a large installation 
of gas engines (see THE ENGINEER for May Ist last) for 
power purposes, which are worked from their blast furnaces, 
and as it is found to be advantageous to their regular work- 
ing to prevent fluctuations in the gas pressure when the 
furnace bell is lowered, the furnace hopper is entirely closed 
by means of a hood during this period. The bell and hood 
are worked by separate steam cylinders at the top of the 
furnace. The furnace is provided with a steel bosh jacket, 
arranged to be cooled by three sets of water spray pipes and 
petticoat drip rings. The cooling water is drained away by 
a circular trough at the bottom of the jacket. There are 
eight forged copper tuyeres fitting into water-cooled circular 
blocks made of cast copper, which in turn are carried in a 
cast steel tuyere belt encircling the hearth of the furnace. 
Access to the tuyeres is given by a platform carried up on the 
furnace columns. The water supply to the tuyeres is worked 
on an equilibrium system which is a combination of the usual 
pressure system and the Foster vacuum system, and so 
arranged thaf there is an ample flow of water to the tuyere 
nose, notwithstanding the fact that the pressure at that point 
never rises over 2ib. above atmospheric pressure. In the 
furnace casing above the lintel there are fitted 144 cast iron 
cooling blocks arranged in eight rows, access to which is 
obtained by two circular platforms reached by a stairway 
from the ground. Cast iron blocks are inserted in the brick- 
work near the stock line so as to protect the bricks from the 
falling stock. The gas passes from the tube above the furnace 
bell into a dust-catcher having a coned top and bottom. 








FORTHCOMING MEETINGS. 
No. III.* 


SINCE our last issue we have received the syllabus of the 
meetings of the Rugby Engineering Society. The next 
meeting will be held on November 19th, when a paper by 
Mr. J. Findlay will be read on ‘‘Incandescent Electric 
Lamps.’’ On December 10th Mr. R. F. Halliwell will read 
a paper on ‘‘ The Utilisation of Exhaust Steam.’’ A lecture 
will be delivered on January 14th by Mr. D. Wilson, of 
Messrs. Babcock and Wilcox, Limited, the subject chosen 
being ‘‘Steam Boilers.’ Mr. IF. W. Carter, M.A., 
M. Inst. C.E., will read a paper on ‘* Electric Railways ’’ at 
the February meeting, which will be held on the 28th of that 
month. ‘The last paper will be given on March 27th, when 
Mr. G. N. Brown, M.A., B.Sc., will discuss the problem of 
‘* The Propulsion of Ships.’’ Special notice is given of a 
conversazione, to be held in the ’own Hall on November 6th. 
On this occasion there will be an exhibition of scientific 
apparatus and working models ; there will also be short 
lectures and lantern demonstrations. 

The first meeting of the Incorporated Institution of 
Automobile Engineers was held on the 14th inst. at the 
Institution of Mechanical Engineers, when Mr. Dugald 
Clerk, F.R.S., M. Inst. C.E., gave his presidential address on 
‘*Some Problems of the Motor Car.’’ At the next meeting, 


* No, IL. appeared October 16th, 





which will be held on November 11th, a discussion will take 
place on the report of the Society of Motor Manufacturers 
and Traders on ‘‘ Horse-power Formule for Petrol Engines.’’ 
This discussion will take the place of Professor Hopkinson’s 
paper on ‘“‘A Complete Test of a Modern Petrol Engine,”’ 
which will be given at a subsequent meeting. On Decem- 
ber 9th Mr. Mervyn O’Gorman, M.I. Mech. E., will give a 
paper on ‘‘ How the Weight of a Motor Car is Made Up.’’ 
Several papers have been arranged to be given during 
1909, but the dates have not yet been decided. The title of 
Mr. Royce’s, M.I. Mech. E., paper is ‘‘ Causes of Wear in 
Motor Machinery.’’ Mr. Baillie will deal with ‘‘ Some Car- 
buretter Experiments.’’ Mr. Horatio Ballantyne, F.I.C., 
F.C.8., will discuss ‘‘ The Chemistry of Petrol.’’ Mr. Ber- 
tram Blount, F.1I.C., F.C.S., is to give a paper entitled ‘‘ On 
Specifying the Quality of Petrol.’’ Mr. F. R. S. Bircham's 
paper is entitled ‘‘ The Use of Small Internal Combustion 
Engines for Marine Work,’’ and this will be followed by a 
paper on ‘‘ Transmission ’’ by Mr. L. A. Legros, M.I. Mech. E. 
Mr. E. H. Cozens-Hardy, M.I. Mech. E., M.1,E.E., will deal 
with ‘‘ Motor Cabs,’’ and a discussion on ‘‘ Valve-setting ”’ 
will be introduced by Mr. Maximilian R. Lawrence, 
M.I. Mech. E. A paper has also been promised by Dr. W. 
Watson, D.8Sc., F.R.S., of the Royal College of Science, 
South Kensington, the subject chosen being ‘‘ Petrol Engine 
Experiments.’’ 

The Leeds Local Section of the Institution of Electrical 
Engineers will open its session on the 28th inst., when 
Mr. H. E. Yerbury will give his presidential address. This 
will be followed by a paper by Captain Gardener, R.E., the 
subject being ‘‘ Electric Signalling on Railways.’’ Apparently 
the only other paper so far arranged for is that to be given on 
November 25th by Mr. W. N. Y. King on ‘‘ Comparison of 
Natural and Induced Draught Systems.’’ Both these 
meetings will be held at the University, Leeds. 


SCOTLAND. 

The Glasgow University Engineering Society, whose presi- 
dent for the session is Mr. Alexander Cleghorn, M. Inst. C.E., 
holds its first meeting on October 29th, when a paper will be 
submitted on ‘‘The Function of Geology in Civil Engi- 
neering,’’ by Robert Boyle, B.Sc. On November 12th 
a paper on *‘ Apprentices in the Modern Factory ’’ will be 
read by Neil J. Maclean, B.Sc. On November 26th Mr. 
Cleghorn will deliver his presidential address, and on 
December 8th the subject of ‘‘ Forgings and Castings for 
Shipbuilding Purposes’’ will be treated by Mr. James R. 
Jack, of the designing staff of William Denny and Bros., 
Dumbarton. The first meeting to be held in the New Year 
will be on January 14th, when the subject dealt with will be 
‘*Fuel Economy and Prevention of Smoke by the Underfeed 
System of Firing,’? by Mr. B. W. Bagshawe. On January 
28th ‘‘ Gold and Other Metalliferous Deposits in association 
with Igneous Rocks’’ will be the subject dealt with by 
Mr. David Ferguson, F.R.G.8., M. Inst. M.E. On February 
11th ‘‘ Sewage Disposal for Country Towns and Villages ”’ 
will be treated by Mr. H. F. Hodge, B.Sc., and Nathaniel 
Martin, B.Sc.; and on February 25th ‘‘ The Problem of 
Heavy Electric Traction ’’ will be dealt with by Mr. J. M. 
Scott-Maxwell, B.Sc. The annual social function will be 
held on December 11th, and the annual business meeting on 
March 1lth. The meetings are held in the James Watt 
Engineering Laboratories at the University at 7.45 p.m. 
From October to April the members of the Society will pay a 
series of visits to public works near Glasgow, amongst these 
being Thos. Shanks and Co., Union Ironworks, Johnstone ; 
the British Electric Plant Company, Limited, Alloa ; the Glas- 
gow District Subway Company’s Power Station ; the Sum- 
merlea Ironworks, Coatbridge; Craig and Donald, machine 
tool makers, Johnstone; the Fairfield Shipbuilding and 
Engineering Company, Govan; and Barclay, Curle and Co., 
Whiteinch. The annual excursion of the Society will be 
made from April 5th to 11th, to Birmingham and district. 

The opening meeting of the seventeenth session of the 
Glasgow and West of Scotland Technical College Scientific 
Society, at which the new president, Mr. A. G. Strathearn, 
M. Inst. C.E., delivered his presidential address, took also 
the social form of a smoking concert in the Grosvenor 
Restaurant, Glasgow, on the evening of October 17th. Mr. 
Strathearn’s address for most part was concerned with an 
inquiry as to the training, experience, and qualifications 
necessary for a  successiul engineering career. The 
secretary of the Scientific Society reported that the 
present membership numbered 293, 121 being ordinary 
members, 112 standing members, 6 life members, and 
54 honorary members. From the number of important 
papers on the syllabus, it is anticipated that the coming 
session will be as successful as the preceding sessions 
have been. The meetings of the society are held in the 
Technical College, George-street, Glasgow, on alternate 
Saturday evenings during the winter, and amongst the 
lectures and papers to be submitted this session are :—On 
October 31st, ‘‘The Premium or Bonus System of Wages,”’ 
by Mr. J. Dunlop; November 14th, “‘ Radium,’’ by Professor 
F. Soddy, Glasgow University; November 28th, ** Furnaces 
for Hardening and Tempering of Steel,’’ by Mr. J. Lord, 
Birmingham ; December 19th, ‘* Reinforced Concrete,’’ by 


) Mr. F. E. McDonald, C.E.; January 23rd, ‘‘ General Equip- 


ment of Mines,’’ by Mr. Andrew W. Barclay, M.I. Mech. E. 
Other subjects, by recognised authorities on the subjects 
dealt with, are being arranged for dates to be announced 
later. 

The opening meeting of the eleventh session of the Glasgow 
and West of Scotland Association of Foremen Engineers and 
Draughtsmen was held in the Philosophical Institution 
Rooms, Bath-street, Glasgow, on 10th October, when the 
president, Mr. William Potts, delivered an address, dealing 
chiefly with the objects, conduct, and prospects of the 
Association. From the annual report submitted by the 
secretary, Mr. William Davie, it appears that the total 
membership of the Association amounts to over 200, 137 of 
whom are ordinary members and 65 honorary life and 
annual members. Mr. Joseph Barrow, life member, until 
recently with Thomas Shanks and Co., Johnstone, has offered 
the sum of £5, to be given in two prizes of £3 and £2 
respectively, for the best papers by ordinary members on the 
subject of ‘‘ The Proper Shape and Cutting Speeds of Tools.’’ 
Papers aye not to exceed 2500 words, and must bein the 
hands of the secretary by February Ist next. The papers 
sent in will be judged by Dr. John Inglis, Pointhouse Shipyard, 
Mr. Alexander Cleghorn, Fairfield Shipyard, and Mr. Charles 
Day, Mirrlees, Watson and Co., and the successful papers will 
be submitted to the Association by the authors on April 10th. 
Other papers to be read during the session are ‘‘ Smith Work 
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in Engineering Shops,’’ by Mr. William McPhail, London 
and Glasgow Shipbuilding Company, Limited, on November | 
14th ; ‘‘ Piston Packing Rings,’’ by Mr. James Andrews, of | 
Messrs. Andrews and Cameron, Kirkintilloch, on December | 
12th; ‘‘ Recent Developments in Utilisation of Exhaust | 
Steam at Ironworks and Collieries,’? by Mr. W. Raphael, of 

Mirrlees, Watson and Co.; and *‘ The Steam Locomotive,’’ by | 
Mr. W. Blacklock, Springburn. During the session, on dates 

to be arranged, visits will be paid to the following works :— 

The Albion Motor Car Company, Scotstoun; the Crane 

Works, Parkhead ; the Queen’s Park Locomotive Works and 

the shipyard and engine shcps of Messrs. William Simons 

and Co., Limited, Renfrew. 








OVAL BLAST FURNACES. 
By Professor M. A. PAVLOFr. 

Tue oval blast furnaces, remodelled from the primary 
Raschette furnace, have been for many years—since 
1871—in continuous operation in the numerous iron- 
works of the Ural. All the pig iron of the well-known 
Demidoff works—Taguilsky estate—up to the present 
time has been manufactured only in the oval furnaces, 
and the engineers of these works believe that the 
greatest production and least fuel consumption could not 
be obtained by working with the ordinary—round section 
—furnaces under the same conditions—magnetic ores 
hard to reduce and charcoal as fuel. 

The author of these lines always was of a contrary 
opinion, based on the fact that the daily production per 
unit of capacity was very small in all the oval furnaces 
of the Taguilsky works, and now his opinion can be 
supported by undeniable facts. 

During last year at one of the Demidoff works, 
namely, Nijni-Saldinsky, where four oval blast furnaces 
formerly were built, a round blast furnace was erected, 
and now we have the half-year results of its working. 

These results are somewhat better than those of the oval 
furnaces having the same available volume and working 
side by side under the same conditions, as may be seen 
by the following table :— 


Conditions and Results of Operating during Six Months. 


1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(Ss) 
(9) 
10) 


Full height in feet. 
Hearth section at the 
» area e.. 

Bosh section 

»> area in square feet ... 

Section at the stock line .. Ecnproce 
Area ‘ = in square feet ... 
Available volume in cubic feet M4. aps 
Temperature of blast (Fah.) ... ... 
Yield of roasted magnetic ores percent. . 
(11) Charcoal consumption in cubic feet per ton 
(12) = a3 in units of weight 
(13) Daily production in English tons ... ... ... 0 .22 0-0. +s 
(14) Cubic feet of available volume per ton of daily production 


level of tuyere line east ties comer heey 
. in square feet .. 


of iron ... 


In this table are shown also the results of working at the V. 
Turinsky blast furnace No. 3—Blagodate district—having 
the same height as the oval furnaces No. 2 and 4. These 
results are more advantageous as to fuel consumption, as 
well as to daily production, and never have been surpassed 
by any oval furnace operating with only magnetic ores 
in the Ural. 








OBITUARY. 


SAMUEL GEORGE HOMFRAY. 


WE regret to have to announce the death on the 
14th inst. of Mr. Samuel George Homfray, of 22, Pem- 
bridge-villas, Bayswater, W. Mr. Homfray was born at 
Tredegar, Mon., in 1855. He was the son of Captain 
Samuel George Homfray, J.P., of Newport, Mon., grandson 
of Samuel Homfray, J.P., D.L., for thirty years managing 
partner of Tredegar Ironworks, and great-grandson of 
Samuel Homfray, J.P., L.L., of Penydaren, Glamorganshire. 
The latter, with his two brothers, Jeremiah and Thomas, 
after migrating from Staffordshire to South Wales, was 
very largely responsible for the early ironworks in South 
Wales. These three figured in the remarkable bet with 
Richard Crawshay, who wagered £1000 that an engine 
could not be made which would run under steam from 
Merthyr to a distance of eight miles and convey a load 
of iron. Richard Trevethick built an engine which satis- 
factorily accomplished this feat. 

Mr. 8. G. Homfray was educated at Cheltenham Col- 
lege. He entered the Elswick Works of Sir W. G. Arm- 
strong and Co. in 1872 as a pupil, and in 1879 was 
appointed assistant London and outdoor manager, suc- 
ceeding in 1896 to the position of London and outdoor 
manager. In 1902, on the retirement of Mr. H. O. Rendel, 
he became senior joint manager of the engine works 
department of the Elswick Works. He had been con- 
cerned in the hydraulic undertakings of the Elswick Works 
from an early period of his connection with the firm, and 
along other things had charge of the swing bridge over 
the river Tyne in 1876; latterly superintending the in- 
stallation of hydraulic machinery on the Manchester 
Ship Canal, completed in 1894; the Tower Bridge, 1894 ; 
Port Talbot Dock, i899; Surrey Commercial Dock Ex- 
tension, 1903; Leith Imperial Dock and Burtisland New 
Dock, 1901; Grangemouth New Dock, 1906; Cardiff, 
Queen Alexandra Dock, 1907 ; Avonmouth, Royal Edward 
Dock, 1968; and many other works at home and abroad. 
He was a Justice of the Peace of the county of Monmouth- 
shire, a member of the Institution of Civil Enginéers and 
of the Institution of Mechanical Engineers. He married, 
in 1887, Emily Agnes, daughter of Joseph Lane, of 
Chippenhem, Wiltshire, and had one son and two 
daughters. 


| 0.lin, by any pressure available under the usual working condi- 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opini 
correspondents. ) 


s of our 





WATER HAMMER, 


Sir,—If water hammer is as dangerous as it would appear to be 
from Mr. Stromeyer’s letter in your last impression, we may be 
thankful that he is still spared to us, and a good reason is given for 
his isolation as an investigator of certainly puzzling phenomena. 
I frankly admit that I do not understand his reasoning. He has 
fallen into a very common error, and takes it for granted that 
because he is well versed in a subject everyone else must be. 
am writing now in the hope that he will explain his views so that 
your readers can understand what they are. 

He appears to me to say that it is unnecessary that the water 
should eo any movement at all—or, to be more accurate, that a 
most minute movement will suffice to burst pipes, setting up as it 
does a pressure of 1000 1b. on the squareinch. He writes—‘‘ A pres- 
sure of 1000 lb. per square inch would be produced if the vacuum 
space was one-hundredth of the moving columnof water.” | am not 
sure that | know what the ‘‘ vacuum space is,” but | make a shot 
at your correspondent’s meaning and try to put it into the form 
of a diagram. 





Te 


Let us suppose that A is a steam pipe, in which is a plug of 
water B. This plug is 10in. long. D is the equivalent of the 
sluice valve ; C is the ‘‘ vacuum” space. Mr. Stromeyer tells us 
that if this space C is 0.1 of an inch long—that is to say, the 
hundredth part of B—a stroke of one-tenth of an inch into U will 
suffice to burst the pipe. It seems to me, in the first place, that 
your correspondent has entirely omitted the work of acceleration 
that must be done on B. A plug 10in. long in a 4in. pipe would 
have a volume. of 125.7 cubic inches, and would weigh, at 212 deg , 
a little over 431b. The pressure being 175lb. absolute, we have, 
in round numbers, a driving force of 2200 lb. to produce accelera- 
tion. I must ask Mr. Stromeyer to complete the ca!culation, for | 
I do not know at what velocity the steam is supposed to move, and 
that velocity is, of course, the highest that the plug B could 
attain. It appears to me, however, that the ovate distance 
of 0.lin. is quite too trifling to secure a velocity which would 
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enable so small a quantity of water to do any mischief. As the 
statement stands, it is equivalent to saying that if a plug of water 
weighing 43]b. was standing in a pipe one-tenth of an inch from a 
blank flange, and steam of 1751lb. pressure was suddenly turned 
into the pipe, the effect of the tenth of an inch of space would 
suffice to multiply the 175lb. pressure nearly sixfold. This 
appears to me to be kinematics gone crazy. If the water rested 
against the blank flange, the putting on of steam would only result 
in a total pressure, tending to drive the blank flange off, of 
22001b. Let 0.lin. intervene between the water and the flange, 
and we have a blow equal to more than 12,000 Ib. 

Reading further, I find the following passage. He is speaking 
of the Stanton Ironworks acciden , and, after referring to water 
accumulated in the steam pipe, he says: ‘* Disturbances would be 
created in the water, and that might easily lead to a drop of 
water in the vertical or horizontal pipes near theengine. Now, if 
this drop were only a slight one, say, l#in., the temporary local 
vacuum thus created, a mere vacuum bubble, combined with the 
steam pressure, would, as already explained, suffice to produce a 
hammer blow of 1000 Ib. per square inch, and that would suffice 
to produce the explosion.” 

I have read this cryptic utterance over and over again. I have 
slept on it, and I cannot even guess at its meaning. At first sight 
‘*a drop of water” seems to mean a very small quantity of water. 
The steam picks up a drop of water, and that drop does all the 
mischief ; and this view is strengthened by the connotation—‘ : 
mere vacuum bubble.” Rejecting this explanation as pure non- 
sense, | have the alternative ‘‘ drop of water ” level ; that is to say, 
the water level falls 1fin. in the horizontal or vertical pipe. Why 
this fractional precision as to the amount of fall! Again, a fall of 
1fin. in the level of water lying in a horizontal 4in. pipe implies 
that the pipe must have been nearly half full of water to begin 
with. It would represent a very considerable volume of water, 
and I think I am justified in asking : What became of it’ A drop 
of 1#in. in the level of water standing in a 4in. vertical pipe would 
be, of course, quite a different thing. An alteration to conditions 
minute by comparison. How this drop was produced Mr. 
Stromeyer does not suggest. 

We have still the vacuum unaccounted for. What created it in 
a tube under pressure’ Mr. Stromeyer, perhaps, does not mean 
vacuum in the received sense of the word ; but this surmise does 
not help one much. Indeed, so far, his explanation of what took 
place at the Stanton Ironworks does not help at all, nor have we 
even a definite intelligible pronouncement on water hammer in 


' valve. 





general. 

Now | think that the Stanton accident must remain unexplained 
for some time to come. | am convinced that it was not the result 
of ordinary water hammer, and | shall not venture to intrude on 
your space, Sir, with my theory, which involves a somewhat diffe- 
rent concept of the relations of water and steam from that usually 
held. But leaving Stanton, we may for a moment consider the 
commonly accepted view of water hammer, which appears 
to me to be quite intelligible and consistent with reason. 
It is simply that into a rapidly moving current’of steam 
“solid water” suddenly finds its way, and this water is 
carried along with the steam. So long as the current moves 
in a straight line no harm is done; but when a short bend is 
reached the water refuses to follow and strikes a hammer blow 
against the elbow. If there is more than one ‘* block” of water, 
then there will be more blows—maybe a perfect rain of them, 
indeed ; but for all this time and space are required in order that 
the water mass may undergo sufficient acceleration to have the 
energy stored up in it which will enable it to burst pipes or valve 
boxes, and this acceleration cannot be imparted in a space of 
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tions. It appears to me that the water picked up by the steam js 
carried along with it and acquires its velocity, and its energy wil] 


be represented by the equation uv If I Mr. 
4 eae 


Stromeyer aright, this hypothesis is quite incorrect, and som 
other factor comes into play, the nature of which remains tote 
explained. Would it be too much to ask your correspondent to 
take, say, the Stanton case, and answer the following questions : 

Was water lying in the 4in. pipe as well as in the 6in. pipe! | 

Were the drain cocks open for an hour before the enging stop 
valve was moved, as stated by two credible witnesses / f 

If not, how were these witnesses deceived ! 

What caused the formation of a bubble of vacuum, and where. 
abouts in the pipes was it formed ? 

What is the meaning of the words ‘‘force of the blow /” ang 
how is the force calculated ? 

I am sure a reply to these questions would be interesting to your 
readers. In fact, a detailed account of Mr. Stromeyer’s hypothesis 
could not fail to be acceptable and useful to many persons like 
myself. : 

October 19th, 1908. 
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Sin,—I am very glad to see that you are opening your 
to a discussion of the phenomenon of water hammer. It jx 
talked about very glibly in the text-books, and I suppose every 
engineer has heard it in a more or less severe degree; but there is 
to my mind, no explanation that entirely explains what happens, 
Mr. Stromeyer appears to have made experiments, and he would 
do many of your readers a kindness if he would tell us how those 
experiments were made, as many of us have not access to the 
original descriptions, and probably but few of your readers saw 
the experiments themselves. May I suggest that Mr. Stromevyer 
owes this to us after his letter, which is—or so I and several of jyy 
friends have found—rather vague. I have tried to produce water 
hammer in along brass tube by boiling a plug of water at one 
end, and, when the tube was full of steam, causing sudden con 
densation at the other end by an injection of cold water. Nothing 
happened. 

If Mr, Stromeyer’s theory that a vacuum is necessary is correct 
it seems to me that all danger of water hammer could be entirely 
removed by putting a small snifting valve on all dangerous pipes 
at a suitable position. A vacuum is no doubt often caused jp 
pipes by shutting the engine valve first and then the boiler stop 
Condensation of the entrapped steam would produce a 
very fair vacuum and might assist in the production of water 
hammer. A snifting valve would prevent such a contingency. 

Prior Lien, 


olumns 


STEAM AND AIR HAMMERS, 


Sir,—I have read with great interest Messrs. b. and § 
Massey’s letter in your issue of October 9th on the above subject, 
because at the time of the publication in your issue of July 17th 
of the letter by Mr. Scott-King it seemed to me that the use of 
compound hammers, which bis letter was supporting, is based on 
a misconception of the laws governing the use of pressure air and 
pressure steam respectively. When one has studied carefully the 
problems involved in the compression of air and its subsequent 
use, it soon becomes evident that, between limits and under ordi- 
nary conditions, the highest efficiency is obtained by adopting the 
lowest convenient pressure which can be used. A little considera- 
tion on the part of anyone interested in the problem wil! show 
that this can be taken as an axiom. It is true even if, when using 
the air, the fullest advantage is going to be taken of its ex ive 
properties, and it is still more true if the air is used, as is y 
the case, without much expansion, owing to the difficulty involved 
in supplying heat to the air during e«pansion to prevent its tem- 
perature becoming too low and thereby causing practical ditticulties 
which are well known to pneumatic engineers, 

I have pointed out in previously published papers that the 
analogy which is so frequently drawn between the use of pressure 
air and pressure steam is an entirely false one, but I think that 
that assumed analogy is the reason why frequent attempts are 
made to use high-pressure air expanded in two or more cylinders, 
as in the compound steam hammer. The fact, of course, is that 
the economy in using pressure steam and expanding it through a 
considerable degree of pressure and temperature is due to the 
economy in the generation of high-pressure steam as compared with 
low-pressure steam. In other words, after the latent heat has been 
once overcome, and steam exists at a few pounds pressure, it is 
well known that the cost to raise it to high pressure is relatively 
trivial. I speak, of course, of the fuel cost only, ignoring the 
increased capital cost of high-pressure apparatus, 

Dealing with air, on the other hand, every extra pound of 
pressure which is used above that which is actually necessary 
represents so much extra power, which must be used in the first 
place to compress the air, and the increase of power required as 
the pressure rises is very considerable, the exact proportion being 
ascertainable from tables by anyone interested in pursuing the 
matter further. For these reasons, it seems to me that, in con 
sidering the two letters which have appeared in your columns, the 
point of view taken by Messrs. Massey is the correct one. 

There is, of course, the question of weight and size of hammer 
cylinders and pistons to be considered, although for pressures 
above, say, 491b. there is probably nothing in this. In all other 
respects it must be conceded that the most economical results in 
power given out from the hammer as compared with the power 
required to compress the air will be obtained when working under 
the system which Messrs. Massey are recommending. 

Ipswich, October 20th. W. REAVELL, 


AN EARLY TAXIMETER. 


Sir,—The following may be of interest to your readers if not 
previously noticed :—In John Evelyn’s diary: ‘1657, 6th August, 
‘IT went to see Col. Blount, who showed me the application of the 
way-wiser to a coach, exactly measuring the miles, and showing 
them by an index as we went on. It had three circles, one point 
ing to the number of rods, another to the miles, by 10 to 1000, 
with all the sub-divisions of quarters. Very pretty and useful.’’ 

Queenstown, Ireland, G. H. S. Beamisu, A.M. Inst. C.E 

October 15th. 





RoyAL AGRICULTURAL Society oF ENGLAND. —The seventieth 
annual Exhibition of the Royal Agricultural Society will be held 
at Glouc-ster, from Tuesday, the 22nd June, until Saturday, the 
26th, 1909. 

Motor Fire ENGINE For ROCHDALE.—A petrol motor fire en 
gine, which has just been constructed by Messrs. Merryweather 
and Sons for the Rochdale fire brigade, is the first machine of its 
type to be put into service in England, although three machines of 
the same design ure to be found in Glasgow, It is fitted with a 
50 horse-power four-cylinder petrol motor, and this engine propels 
the apparatus, and also drives a treble-barrel pump designed to 
deliver 450 gallons of water per minute. ‘The speed on the road 
is from twenty to thirty miles an hour, and the pump can be 
brought into service instantly on arrival ata fire. At the official 
tests at Rochdale last week the pumping and road-running capa- 
bilities of the engine were demonstrated, and its climbing and 
braking powers were tested by a trip over Blackstone Edge. A 
pumping display was afterwards given on the Cattle Market 
ground, 
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impossible for want of head room, all the branches should be | this aid not lower the water level in the 3in. pi 
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WATER HAMMER IN STEAM PIPES. 


We take the following article, on which we comment 
; from Mr. Longridge’s report for 1907 to 


pipe across the range of boilers, with a connection controlled by a 
cock to each boiler, as indicated by the diagram, so that when any 
boiler is stopped its branch pipe will drain into the other boilers. 
_ No, 1678.—Initial conditions: No. 9 boiler off for three weeks, 
junction valve B clcsed, stop valve C very leaky, open at time of 
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ry some lives are lost by the fracture of pipes or valve 





ny yp yea ~ ° P 
z — _ water hammer. In 1907 the loss was heavier than From other Boilers 
pen 9 sis men were killed, three of them by one explosion, In Bitteewes 
sarly all the cases recorded since the passing of the Boiler Ex- 
a y Act in 1882 the water hammer might have been prevented ; am 


si01 : : : : I 
poe who set it in motion—and in many instances suffered from 


its effects -had understood the probable consequences of their 
acts, It therefore seems worth while to call special attention to 
pe th of the twelve cases recorded in the Abstracts of Board of 
Trade Reports by describing the conditions existing at the time 
’ hammer occurred, and the specific act which caused it, 
e that those who have to design steam mains, or to 
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the water 


ped rn valves and drains in connection with them, may avoid No. 1678 

ps pitfalls which these reports disclose. The sketches used for ~ : 

illustration are not copies of the drawings in the reports, but boilers, shut 15 hours before explosion. Superheater S contained 
merely diagrams showing the particular features of the pipe water, and possibly also the 7in. pipe up to the level of drain d 
arrangement which were contributory to the occurrence of the Act which caused water hammer.—Opening stop valve A to give 


steam to engine. 
The fault was in opening the valve A before closing the valve C. 
The man ought to have known that unless the valves B and C were 
absolutely tight there would pro- 
bably be water in the superheater. 
P He ought, therefore, to have shut 
the valve C before opening A, 
and left it closed with the water 
in the superheater till the fire was 
lighted in No. 9 boiler to boil it 
off. The drain d should, of 
course, have been fixed at the 
lowest possible point of the 
pipe. 
No. 1683.—Initial conditions : 
Nos. 1, 2, 3, boilers working ; 


water hammer. a4 ; - 
No. 1669. Initial conditions: Pipes 250ft. long, newly erected 
and uncovered. Drain d blocked by cement jointing material and 
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No. 1669 

hours; drain d slightly open, 

sluice valve shut. Water accumulated in lower end of steam main 

and branch to No. 4 boiler, either through slightly opened drain 

cock getting blocked or through condensation in pipe exceeding 
discharge. 

Act which caused water hammer.—Opening sluice valve without 


rust. Stop valve A to other boiler and boiler junction valve B 
shut down to re-make joint at ¢, valve C left open. Water 
accumulated in pipe before stoppage, cooled during stoppage. 

Act which caused fracture. —Opening valve B. re 

The mistake here was in relying on a steam trap for draining a 
new pipe. A large drain cock, without a waste pipe, should have 
been fitted close to the pipe. The arrangement of the pipe was 
bad ; it should have been made as shown, with a well pipé provided 
with a small try cock, or some kind of float tell-tale, and a large 
drain cock, to be subsequently connected to a steam trap. The 
try cocks or float would have enabled the engineer to ascertain if 
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shutting the stop valves in the other boilers. If the drain d had 
been cross-connected to the other boilers, as shown on the third 
sketch belonging to No. 1677, the steam main might have been 
kept free from water. 

No. 1685.—Initial conditions: Steam left to condense in 90ft. of 
new uncovered pipe varying from Qin. to 6in. diameter during 
dinner hour ; engine stop valve A shut, drain d shut. 

Act which caused water hammer.—Opening the engine stop 
valve A. 

The fault was in opening the engine stop valve before closing 
the boiler junction valve and opening the drain d. With the well 
pipe overflowing into the steam main, it would have been 
dangerous to open the drain d without first shutting the boiler 


No. 1669 


the water were below the horizontal length of pipe before he 
opened the drain cock or the junction valve B. Try cocks, if used, 
must be very small, and opened for a very short time, otherwise 














No. 4, boiler empty for thirty-one | 


| Whichever of these acts lowered the water level in the 3in. pipe 
| to aa caused the water hammer. 
| The fault was in opening the drain or the valve without shutting 
| the steam off the steam main. The drain should have been 
| trapped and left open, but the better plan would have been to 
have placed the stop valve A close under the steam main. 
| No, 1722.—Initial conditions: Stop valve C shut, d¢ open. 
Engine stop valve A open, drain d shut. Condensed steam had 
accumulated and cooled in pipe a b. 
Act which caused water hammer. 
drain d and valve C. 
The fault was in opening C before closing the junction valves on 
the top boilers, ‘'o avoid the necessity of having to close these 
valves before opening the valve C, the pipe «) should have been 


Closing valve D, opening 
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No. 1722 


| fitted with a large drain leading to a steam trap, which would 
| have kept the pipe clear so long as the trap acted. 
| plan would have been to have had a well pipe close to C, drained 
| by a trap, and fitted with a float tell-tale or small test cock, or 

both, as above described, to enable the man in charge to ascer- 
| tain whether the pipe were free from water before opening the 


But the better 


valve C, and to warn him to shut the junction valve on the top 
boilers if it were not. 

No. 1727.—Initial conditions: Valve A shut, lower part of pipe 
filled with water, the result of half an hour’s condensation in 
steam pipe from surface to bottom of pit. 

Act which caused water hammer.—Opening valve A to pumps. 

The fault was in opening A before closing the boiler junction 
valve. A water hammer was almost unavoidable in this case, 
because it was impossible to empty the pipe « } owing to the seat 
of the valve A being level with the centre of the pipe. The only 
chance would be to shut the boiler junction valve, then open A, 
then open the junction val:ea very small fraction of a turn to 
prevent a vacuum in the pipe and allow the water to run out 
through. the drain cocks on the pump cylinders down to the level 


 330F¢ FromSurface 







A-Fractured 


To Steam Pumps 
No. 1727 


of the seating of the valve A, and then to open the junction valve 
a little wider, just sufficiently to cause agitation without violent 
motion of the water remaining in the pipe, in order to heat this 
water. With great care it might be possible to heat the water 
sufficiently to prevent water hammer, but considering the great 
length of steam pipe this is, very doubtful. Had the valve A been 
a sluice valve, all the water might with care have been got rid of 
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the discharge from them may be sufficient to disturb the surface <a! 
of the water in the horizontal length of pipe, and thus start the — 
water hammer they are intended to prevent. Floats will be T Fracture 
referred to later. po Pipe a ft 

No. 1673.—Initial conditions: Steam kept up on Saturday and eonered 1 8 _- ' 
Sunday, and boiler junction valves leftopen. Steam trap blocked. a ‘ 2 _y \ 
Horizontal length of pipe filled with condensed steam. aa FG YT hg 

5 ha 4 ° BT " 4 23 t 
Act which caused fracture.—Opening valve to engine. ay | 
Here again the fault was trusting that the steam trap had kept ‘-~ 4 | ae | py 
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Steam w Engine No. 1685 No. 1737 


junction valves. A try cock or a float tell-tale would have shown 
whether the well pipe was full. 

No. 1700.—Initial conditions: Boiler No. 5$ empty, junction 
valve B shut, drain d shut. Other boilers in connection with steam 
main A working. Condensed steam accumulated in branch pipe, 
and got cool. 

Act which produced water hammer. 





Boiler To Steam Tri 


Opening drain d. 
No. 1673 
A 


the steam range clear, and opening the valve to the engine without 


shutting the junction valve. A well pipe, fitted with a small test 8 pactured 
cock or a float tell-tale, would have enabled the man to see if the - 
pipe were clear. 

No. 1677.— Initial conditions: Boiler off for cleaning, junction N° 56 Boiler 





valve shut. Drain cock ¢ left slightly open, and got blocked. 
Water accumulated in horizontal branch, 





No. 1700 


The fault was in opening the drain without shutting off steam 
from the main A, The drain d should have been ‘cross-connected 
to other boilers, or, at least, to one of them, as shown in the third 
sketch belonging to No. 1677. 

No. 1717.—Initial conditions: Stop valve A shut, drain d shut, 
3in, pipe full of condensed steam at low temperature. 







No. 1677 “7 wiles 

\ct which caused the water hammer.—Man opened drain cock ; 

d full to blow out obstruction. : 
"he fault was in opening the cock without first shutting the - 

Junction valves of all the boilers. Where there is more than one . 

boiler the branch pipes should be fixed as below, or if this be = 
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No. 1717 


Act which caused water hammer.—Opening drain d two turns, 
| giving an opening of 0.137 square inch for two minutes (?), or, if 
to aa, opening 


rained by large pipes without cocks or valves, leading into a main | the stop valve A after the drain had been open two minutes (!) 


through the drains of the pump cylinders without accident. There 
should, of course, have been at. least-a drain at the lowest point 
of the pipe, which should have been open whenever A was shut : 
but the proper thing in such a case is a well pipe with try cocks or 
a float tell-tale. 

No. 1737.—Initial conditions: Small valve A shut, drains /; 
shut, drain d., d, open, boiler. junction valve open. Condensed 
steam accumulated and cooled in end of pipe. 

Act which caused water hammer.—Partly opening small valve A 
and drain d;. The water hammer was not hard enough to knock 
off the end of the pipe, but it shook the range suffic*2ntly to break 
it about 200ft. back. 

Again, the fault was in attempting to drain off the water with- 
out shutting the boiler stop valve. The drain d;should have been 
trapped, or, better still, there should have been a well pipe with 
tell-tale at the low end of the range. 

No. 1738. Initial conditions: Engine standing for some hours, 
valves A, B, C shut, drain d shut. Condensing steam leaking past 
A and B accumulated and cooled in pipe. 

Act which caused water hammer.—Opening drain ¢ and easing 


junction valve Bb. 
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The first fault was in keeping d shut with leaky stop valves; the 


second in opening B before al] the water had escaped from the pipe. 


In all these cases the water hammer was caused by the disturb 


ance of a comparatively large water surface in a horizontal or 
inclined pipe, in which the water was capable of moving; and 

' wherever there is such a water surface water hammer will almost 
certainly be produced if that surface be disturbed by the opening 
of a valve or a drain. 


Therefore, whenever there is any doubt about the preseuce of 


water in such a pipe it is dangerous to attempt to drain the water 
away without first shutting steam off the pipe. 
pipe water can be drained with little risk, because the water rest- 
ing on the bottom end of the pipe cannot be set in motion. 


From a vertical 


Mr. Longridge suggests an ingenious form of float 


tell-tale to indicate the level of water standing in a 
down pipe, which is well worth the attention of steam 
users. 





THE ENGINEER 


Ocr. 238, 1908 





—=—=—=—=— > 





FLAT 


| 
| 


TURRET LATHE 














21-INCH TURRET LATHE. 


MOST readers of THE ENGINEER are familiar with the 
essential features of the Hartness flat turret lathe, made by the 
Jones and Lamson Machine Company. 
being built of a larger size, namely with 2lin. centres, by Dean, 


The machine is now | 


Smith, and Grace, Limited, Keighley, and although the | 
English tool resembles the American in its general features, | 
several important improvements have been incorporated in | 


its design. Briefly these improvements are as follows :— 


The ‘* fixed ’’ headstock is made to traverse to and from the | 


operator automatically ; the stops are more certain in action ; 
the old belt shipping device has been replaced by a lever; 
the square turret has been extended to obviate over- 
hang of the tools; the speeds are both higher ard more 


numerous ; and the face plate is clear of all obstructions. | 
Fig. 1 shows a general view of the lathe, Fig. 2 shows a larger | 


view of the head and turret, and Fig. 3 represents the head- 
stock with the cover removed. The lathe is designed primarily 
for chuck work, including all the operations of turning, both 
internal and external, although it is equally adaptable for 
operating on bars and forgings. 
in the design, construction, and operation of the head and 
turret. As will be seen from Fig. 3, there is a single 
pulley drive. The head is of substantial construction, the 
spur wheels being of cast iron and the pinions of steel, all 
machine cut. The bearings are of gun-metal and the width 
of the spur teeth 2in. The spindle boxes, although providing 
adjustment for wear, are firmly embedded in the casting, 


The chief improvements lie | 


| 


| 
| 
| 


close to the spindle flange to which the chuck is bolted. The | 


slide is of ample proportions, and there are twelve stops and 


two extra stops provided with an improved locking device. | 


These are clearly shown in the illustrations. The front 
bearing of the main spindle is 3%in. long and adjustable 
by means of a wedge device. 
supported at three points by set screws, and allows the align- 
ment of the spindle to be adjusted by alocking tapered screw. 
The range of speeds, nine in number, i i 
accompanying table. 

The spindle is 6in. diameter outside, and is bored out to 
4in. internal diameter, and the driving gears are partially 
submerged in oil. 


The back bearing bush is | 


| 
| 
| 


is given in the | 


| 


lengths is assured. The lathe bed is formed like a trough 
and is rigidly supported on a pedestal at the headstock end 
At the other end, however, the lower side of the ean h 
has a central ridge which rests upon the other pedeste] 
and thus what is termed a ‘‘ three-point” suspension ;' 
provided, preventing any tendency of the bed to twist “e 
account of an unsteady foundation. The lathe will 


Table of Speeds for 2line Flat Turret Lathe, 


Revs. of spindle 


per min. 60 


40 


80 


| 
| 190 


Screw thread I 
cutting \ 


Turning 
speeds for 
carbon steel 





Turning 
speeds for 
for 
high-speed 
steel 








admit work up 36in. long, and is claimed to be alone with 
regard to the arrangement of the index locking pin for the 
turret. This pin is nearly as far from the centre of the 
turret as is the point of the turning tool, thus preventing any 
slight play on the centre being magnified at the point of the 
tool. The turret stops have treble adjustment which enables 
the machine to be interrupted while running on one kind of 














Fig. 2—HEADSTOCK AND TURRET OF FLAT TURRET LATHE 


The friction clutches are capable of | seen to afford an equally good mounting for the tools, while 


adjustment from without, and the cover can*be conveniently | presenting a wide surface for the grouping of chucking tools. 


The four positions can present 
from four to eight groups of 








Fig. 3—HEADSTOCK2OFc FLAT TURRET LATHE 


The turret is square instead of being circular, as 


removed. 
This shape of turret will be 


in the original Hartness lathes. 


tools, according to the work 
required to bedone. The tools 
rest firmly on the top of the 
turret, and project only the 
exact distance required by the 
operation. This obviates any 
tendency to spring or jump. 
Each tool has both a longi- 
tudinal feed, due to the forward 
motion of the saddle, and a 
virtual transverse feed, due 
to the lateral motion of the 
headstock. This obviates the 
employment of a cross slide on 
the turret. Twelve stops for 
the longitudinal feed and ten 
stops for the cross feed are pro- 
vided, and these stops may be 
divided, so as to give one tool 
as many asseven. These stops 
are positive in their action, 
and on the turret operate in 
either direction. For the tool 
carriage they are placed under 
the flat turret, and 


that the carriage is not tilted 
on its slides. The stops for 





A further advantage claimed 
is that the feeding mechanism 
carries either the turret carri- 





with a definite pressure against 
positive stops, and holds it there until disengaged by the 
operator. 


their | 
method of engagement is such | 


the sliding head also provide | 


an excelient control system. | : ¢ 
i Mi | Diamond Fields,” to serve as a permanent national record ani 


age or the sliding headstock | 


Thus an accuracy of both diameter and shoulder | 


work, while a new piece of work is inserted. The extra stops 
can be set for the new piece without disturbing the adjust- 
ment for the first piece. Or if only one extra piece Is 
required all the stops may be held out of position without 
change of adjustment. Another advantage should be men- 
tioned in connection with the turret. This turns auto- 
matically to the required position, skipping the intermediate 
positions if necessary. It is provided with an oil pump, 
2lin. face plate, 2lin. three-jawed scroll chuck, with two sets 
of jaws, four tool holders, six tool blocks, two side tool blocks, 
one combination tool bar, with clamp blocks, twelve outside 
turning cutters, seven inside boring and turning cutters, two 
1gin. round boring bars, with four cutters, one 3,;in. round 
bar, and one extension drill support, with four sockets, for 
standard taper sockets. For chuck work, requiring chased 
threads, the equipment includes a chasing tool. 


Tur Glasgow Corporation Committee having in charge 
the pressing question of additional cross-river communication, by 
means of a bridge west of the Broomielaw, has held several meet- 
ings since January 20th last, and interviews with the Harbour 
Tunnel Company, at present in desuetude, but the Committee have 
now come into line with the Clyde Trustees by recommending 
that consideration of the whole matter be continued until 
it be ascertained whether the extra vehicular ferry accommodation 
at Finnieston and Govan ferries is able efficiently to cope with 
the cross-river traffic. 


A Duiamonp Fields’ Pioneers’ Association has been 
formed at Kimberley with the primary object of collecting records, 
plans, illustrations, photographs, and other interesting data relative 
to the discovery and development of the diamond fields of Griqua- 
land West, and arranging them in book form as a ‘‘History of the 


work of reference for future generations. Hithertothe only records 
have been disjointed, and it is considered desirable that the 
experiences of the past and the life history of this important 
portion of British South Africa should be perpetuated. ‘Therefore 
the pioneers of the diamond fields have formed this association 
while there is yet a sufficient number of them left to carry out this 
work, 
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AMERICAN RAILWAY ACCIDENTS. 





In T 
Commission for t 
1906. Attention 
the casualti 
less strain upo 

A further 

t. 
onding March, 1907 :— 





| January, February and March, 1907. | January, February and March, 1908. 
| Passengers. | Trainmen, | 7 ee - Passengers. Trainmen. —- in 
| Killed, Injured. | Killed. Injured. | Killed. | Injured. Killed. | Injured. | Killed. | Injured. | Killed. Injured. 
= 1. as as sf 8B | 0300 | 116 | 78 14 | 247 10 | 06 | 3% | 38 | 8 | 142 
eae Le Se ae ie % | 1 | 73 | 33 | 262 2 33 
aa SES Sa Ry 75 41 22 | 1 57 al 10 189 _ 56 
Total train accidents .. “a 12 | 2474 | 225 1511 17 340 21 1420 78 7399 10 | 231 
| | P | } 
Coupling or uncoupling .. 6. se ee] _ } 19 256 12 190 “~ ies 13 207 5 133 
While doing other work about trains, or) } ; ms ps 
while attending to switches. . ao - 20 2135 8 845 _ 12 1716 7 644 
Coming in contact with cverhead | is . 
bridges, structures at side of track, &e.| 4 15 185 3 86 1 2 17 118 1 64 
Falling from cars or engines, or while} el a3 a E 
vetting on or off as < ee fe 432 | 8&8 1288 Zo 6655 | 33 574 54 1003 17 582 
Other causes... ++ + 22 426 54 217 32 105 | 17 561 22 189 25 128 
Total other than train accidents ..; 58 862 190 4031 80 1891 51 1137 118 =| 3235 55 1551 


REPAIRS, RENEWALS, DETERIORATION AND 
DEPRECIATION OF WORKSHOP PLANT AND 
MACHINERY.* 


By Mr. JAMES EDWARD DARBISHIRE, Member, of London. 

Most of the details of the management of an engineering esta- 
blishment have, within recent years, been systematised. Systems 
now govern general office, drawing office, and works, from the 
filing of correspondence onwards, and no modern business can be 
economically carried on without them. They are the result of 
careful study of the requirements common to all engineering 
establishments, and the fa:t that they are systems points to a 
general consensus of opinion that what is good for one is good — 
with modifications—for all, and that certain definite principles are 
ap) jlicable to all cases. 

tt therefore appears strange that the method of dealing with 
the wear and tear, repair and renewal, and depreciation of plant 
and machinery, has escaped attention, and that there seem to be 
as many different ways of treating this question as there are engi- 
neers, or, perhaps it should be said, as there are accountants. 

Possibly a discussion of the subject by the Institution may tend 
towards some approach to uniformity of practice amongst the 
mechanical engineers having control of manufacturing works, and 
the author has therefore endeavoured in this paper to bring 
forward the points which govern the question, and to make some 
suggestions for a system which shall provide for the sr upkeep 
of machinery, and for its replacement when no longer useful. 
This is a matter so vital that he hopes it may be found of sufficient 
interest for discussion, although the subject differs somewhat in 
character from those generally treated at these meetings. 

The matter is very far from being, as many seem to believe, 
merely a matter of accountancy ; in fact, the first reform would be 
to transfer the control of the machinery stock book, and every- 
thing comected with it, from the accountant to the engineer. 
While this paper was in course of preparation, the subject of 
depreciation was treated in a leading article in an engineering 
journal, upen which comments were made by correspondents. 
This appears to indicate the recognition of the fact that the 
subject Is an engineering one, and that our attention may with 
advantage be directed to it, while the correspondence also indi- 
cated diversity of opinion as to how it should be dealt with. The 
article in question, however, did not treat specially, as it is now 
proposed to do, with the plant and machinery of engineering 
workshops, which are not by any means under the same conditions 
as the rolling stock of a railway, or the generating plant of an 
electrical power station, if only because the quality of the product 
in the one case depends upon the condition of the plant, whereas 
it does not in the other. 

It is beyond dispute that the efficiency of a manufacturing 
establishment depends upon the quality and condition of the plant 
and machinery therein, and that any neglect to maintain this 
equipment in the highest working condition promptly results in a 
falling off in both quality and quantity of output. The first 
question, therefore, to be considered is:—What is the best system 
to be adopted for maintaining the whole factory equipment in 
proper repair, and for discarding obsolete or worn-out machines, 
and replacing them with new hi when ry? The 
second question is that upon which opinions differ so greatly, 
viz, :—How is the necessary financial provision for the main- 
tenance and renewal to be made? Needless to say, the two have 
to be considered together. 

Maintenance.—The maintenance of theplant and machinery of a 
manufacturing establishment is generally one of the duties——and 
not the least important one—of the works manager, and much 
depends upon his judgment in deciding upon and executing the 
hecessary repairs and renewals from time to time. Itis, however, 
very unusual for this official to have any concern with, or know- 
ledge of, the money value of the plant he is dealing with, and 
there would be an obvious advantage in the introduction of the 
reform previously indicated ; placing the control of the repairs and 
renewals and of the valuation in the same hands, and limiting the 
accountant’s duty in this connection to the use of the valuation 
pret for him by the engineer for the purpose of his profit and 
08s account and balance sheet. 

The following system is suggested fur adoption with the object 
of ensuring proper attention to upkeep of machinery and plant, 
which in a manufacturing establishment will consist of boilers, 
producers, furnaces, steam or gas engines, electric generators, 
transmission—pipes, cables, shafting, &c.—possibly hydraulic and 
air-compressing and other machinery, together with cranes aad 








similar gear, all onlv indirectly productive ; with machine tools, | 
steam-hammers and similar machines which are directly productive, | 


The quality of the output is absolutely dependent on the quality 
and condition of the latter ; the quantity and the cost, on the whole 
equipment. Besides the above, there are “loose tools,” which are, 
he modern establishments, controlled by the “‘ tool room,” and may 
be left out of the present consideration. 

Under the suggested system the control of everything would be 
vested in the works manager, or, in the case of large works, in a 
Special official. The limit of his powers, as regards incurring 
expenditure, would be defined by the general manager, directors, 
or partners according to circumstances ; he would be responsible 


for the upkeep of the whole of the machinery and plant, and it | 


— be his duty to report his requirements when he found them 
pemeed his financial limit ; but it is essential that he should 
ve considerable latitude in incurring expenditure on repairs, 


use obviously time is of the utmost Importance in most cases, 


and he ought not to be bound by too much red tape; in 

mnnety Tepairs “a stitch in time” often saves many times nine. 

hs ere is no doubt whatever that if the right man be appointed 
ere will be no difficulty on this point. 

_His first step must be to prepare a proper schedule of the plant 





* The Institution of Mechanical Engineers. 


HE ENGINEER for August 28th last there appeared figures contained in the bulletins of the Inter-state Commerce 
he quarter ended December last, and these were compared with the figures for the corresponding period of 
was drawn to the fact that the recent depression in trade in America had had an effect for good, in that 
es on the railroads were less. This, it is stated, was due to fewer freight trains, better hours for servants, 
n them, and the weeding out of the less careful and more indifferent. 

bulletin—that for the quarter ending March, 1908—-has now been issued, and this shows still greater improve- 
We append the figures, and, in order that a comparison may be made, have added the return for the three months 














and machinery in his charge, entering each item in the machinery 
stock book, with its distinguishing number. Against each item 
there should be entered its present value, calculated according to 
its age, in the manner to be explained later. Also a figure repre- 
senting its probable life in years; this second figure will be 
required when provision for depreciation comes under considera- 
tion. (See Appendix No, 1, pn the system of posting the 
machinery stoci: book for new works. The method of determining 
the depreciation class will be explained later. ) 

Probable life must always < a matter of opinion, but the 
development of mechanical engineering is now so rapid that it 
would certainly be unsafe to anticipate for the machinery of to-day 
the life of that of fifty years ago. For example, machine tools 
fifty years old may be very interesting and still capable of doing 
work, but their use is not conducive to commercial success, and it 
will not do to look forward to following the practice of previous 
generations in keeping old machinery at work. 

The importance of properly estimating probable life will be 
apparent when depreciation is considered, and it is in this that the 
engineering skill and experience of the works manager or the 
special plant engineer will have their opportunity. The matter 
seems to have had no consideration whatever in the past ; but a 
short time will suffice to produce plenty of men with the experience 
necessary to form a sound judgment on the probable life of any 
machine, that is, on the chances of its becoming obsolete by the 
arrival of new methods of working, and also of its wearing out 
in use. 

The next step must be to make provision for proper care of the 
various machines, and for repairs being executed when required 
without delay. To ensure this, each attendant or workman in 
charge of a machine or group of machines, being the actual attend- 
ant or operator, and not a foreman, would be made, in the 
first instance, responsible for its being maintained in the highest 
— condition, the fireman for his boilers, the turner for his 
athe, and soon. It would be his duty to report immediately to 
his shop foreman any defect becoming apparent, and to enter on 
a card the description and number of machine, nature of defect, 
date, and his—the attendant’s —name. 

The foreman’s duty would then be to inspect the machine, and 
if in his opinion the repairs are necessary, to initial the card, and 
submit it to the works manager for final authority, the works 
manager initialling and dating the card and assigning a Works 
Order No, to the job. The repairs would then be executed at 
once, and on their. completion the machine would be inspected 
and passed by the works manager, and their execution certified 
—with date—on the card ; to which would also be added the cost 
incurred. This system would ensure proper care by the attend- 
ants of every machine, and would prevent ill-usage, which used to be 
one of the workshop troubles, though in this respect the modern 
workman is a great improvement on his predecessors, and the care 
of machines—especially machine tools—now leaves very little to 
be desired. It would also afford the works manager the oppor- 
tunity of deciding when the time has come to replace instead of 
repairing—and it will be remembered that this official would have 
before him the ‘‘stock book” valuation of the machine under 

| consideration, and therefore would know how far the cost of 
renewal had been provided for. He would see the whole situation 
at a glance, and decide whether to replace, thoroughly repair, or 
partially repair. 

In addition to the workman’s or attendant’s daily watching of 
each machine, periodial inspection should be made by the works 
manager as a check upon workman and foreman, and each such 
inspection recorded. 

A suitable form for the card is given in Appendix No. III. 

In the first space, the workman or attendant reports the defect 
noticed by him. In the second space, the foreman and the works 
manager record their inspection, and the latter his authority for 
the repair. The works manager, having assigned a Works Order 
No. for the repairs, can through that order authorise any further 
tepairs necessary to the machine; there will generally be other 
defects to remedy, besides that originally reported by the attend- 
ant. In the third space, details are given of all the repairs when 
finished, this being signed by the foreman responsible for the 
repairs, who may, or may not, be the same as the foreman of the 
shop to which the machine belongs. In the fourth space, the 
works manager records his authority for the machine to set to 
work again, and the foreman gives the date of re-starting. 
Finally, the cost is added in the fifth space, and the record is 

| complete. 

Depreciation.—It is sometimes argued that if machinery be 
maintained as indicated above, it does not depreciate, and that, 
so long as its output does not fall off in quality or quantity, it is 
| as valuable to its owner when ten or twenty years old as when 

new. ‘This, however, is absolutely incorrect, for although a 
machine could, of course, be kept “alive” for ever, by renewing 
its parts one by one as they wear out, supposing that it never 
grew obsolete, its value at any given time would depend upon the 
state of deterioration of its various parts at that time, because 
since each part has a ‘‘ life,” the effluxion of the life of that. part 
is proceeding from day to day. Hut machines do grow obsolete, 
and are not renewed in this way ; and the depreciation now to be 
| considered provides for that effluxion of life of each machine as a 
whole which actually takes place, the amount depending upon the 
| time which a machine can be profitably used for the purpose of 
| producing the output required by the works in which it is installed 
| —this being its ‘‘ life.” 

It is therefore absolutely necessary to make provision for a fund 
by means of which the various items of a workshop equipment can 
| be renewed from time to time—which provision obviously has to 

be made withoat any reference to the profits or losses of trade. 
| It must be made as part of the working expenses of the business, 


out of which so much is set aside for depreciation, the amount 
apparently being at the discretion of the directors or the 
accountants, and frequently depending upon the amount of the 
so-called ‘‘ profit.” It is clearly wrong to make the provision for 
depreciation a charge on profits, for depreciation is really a loss of 
the capital assets, which has to be made ‘good out of income, and 
is just as much a charge on revenue as rent or taxes ; there is no 
escape from its incidence, and there is no profit until adequate 
provision for depreciation has been made. That the provision 
should be adequate goes without saying; the amount must be 
determined without reference to the result of trading, but must 
be an absolute charge, so that the depreciation may be truly 
representative of the loss of value of the machinery which occ 1rs 
whether trading is profitable or not. 

When, therefore, a machine is new, the probable life having 
been estimated, the depreciation on that machine can be deter- 
mined, the sum of the loss during life being the new value less the 
scrap, or ultimate value. This has to be written off during the 
life in gradually decreasing increments by fixing a percentage to 
write off each year from the last year’s value, this percentage 
being such that at the end of the life the depreciated value shall 
equal the serap value. 

It must be noted that the ultimate values of machines espressed 
in percentages of their new value vary considerably, because an 
expensive special light tool will probably have a lower scrap value 
than a much less expensive heavy tool, such as an ordinary planing 
machine or a heavy lathe. 

It is clearly impossible to foresee either probable life or ulti- 
mate value with absolute accuracy, and it would be a refinement 
of detail to treat each machine on a basis of its own, even if it 
were possible ; but having estimated the probable life and ulti- 
mate value individually, each machine may, for depreciation pur- 





Curves showing Depreciation of Machinery 
assuming a probable life and scrap value. 


















































Fig. 1 


poses, be assigned to one or other of the classes indicated by the 
curves on Fig. 1, the class selected being that giving the 
nearest resultant scrap value at the end of the probable life. 

Such a provision as the above is sufficient to cover loss due to 
deterioration beyond that made good by repairs ; because in esti- 
mating probable life, the chance that a machine may wear out 
before it becomes obsolete is taken into consideration. 

It must, however, be borne in mind that special conditions 
apply, in the case of leasehold premises, to certain machinery 
which passes with the hereditament; and when the period of 
lease is shorter than the probable life of any such machinery, it 
becomes necessary to apply a rate of depreciation which will 
entirely extinguish the valuation at the expiry of the lease, not 
even scrap value remaining. In such a case, it is simplest to write 
off an equal instalment each year. dividing the present value by 
the number of unexpired years of the lease. 

The amount of depreciation on each item being determined, the 
total on the whole plant must be charged against the income of 
every year, if the balance-sheet is to show truly the value of the 
plant, and consequentiy the actual profit or loss of trading. 

The author believes that it is essential to schedule every item, 
and to write off the depreciation separately, so that the stock 
book may show the actual present value of every machine. It 
may prove, in the course of a machine’s career, that for some un- 
expected reason it is found that its life is likely to fall short of, or 
to exceed, the estimate to some considerable extent. In such a 
case there is no reason why it should not be considered on its 
merits, and the rate of depreciation increased or reduced from 
the time when its unexpected weakness or vitality became appa- 
rent. This would provide against the absurdity of a useful 
machine standing in the stock book at scrap value—but any 
changes in depreciation should only be made with authority ; 
accurate judgment in estimating probable life will prevent such 
cases occurring. 

When a machine is replaced it disappears from the stock book, 
and its successor takes its place at its new value, being paid for out 
of the accumulated funds. Thus the valuation would be unchanged 
in the event of new machines replacing old ones to the exact 
extent of the total sum set aside for depreciation in any year. 
There is still a provision to be made for the cost of repairs, 
which is usually met out of income, as it is incurred each year. 
This is perfectly sound in works which have been established for 
some time, but in the case of new works equipped with entirely 
new plant—as the repairs for the first year will be practically nil, 
and for the next few years very slight, whereas they will fall 
heavily on some later years—it is wise to set aside a sum during 
each of the early years to provide for this. After a few years, the 
requirements for repairs equalise themselves, owing to the varying 
rates at which the different items require expenditure. 

Increase in the productive power of works due to the installation 
of additional machinery warrants a charge upon capital, and such 
machines appear in the stock book as additions to plant, although 
no additiona! capital may have been raised to pay for them. 

If additions to individual machines increase their productive 
capacity, the cost of such additions may fairly be added to their 
stock book value, but they must then be depreciated at such a 
rate that the additions are written off by the end of the life of the 
machine. : 

Appendix No. II. may now be compared with No. I. It shows 
the same plant ten years later, the items having been dealt with 
in the manner previously indicated. It will be noticed that the 
planing machine has-had an addition to its productive capacity 
also that the slotting machine, which was second-hand when the 
works started ten years before, is now at a figure which permits 
of its replacement S a more modern machine. 

The results of unsound finance in dealing with depreciation are 
s) serious that it may surely be said that every establishment 





and in this rr the author protests against the system fre- 
| quently adopted by accountants of showing a so-called ‘ profit” 





ought to be put on a sound basis, the actual present value of the 
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machinery and plant determined, and systematic provision made 
for depreciation, so that when renewals become necessary their 
cost is provided for. It is often stated that when a business is 
working at a loss, there can be no provision for eo 9 
which in a sense is true ; but depreciation is going on all the same, 
and the accounts ought to show the loss fairly and squarely—that 
is, the depreciation sum should be written off, whatever the 
results of trade. If a recovery takes place, the position is sound ; 
if not, continued losses mean the end of the business, and the 
valuation of the plant at its right figure will not affect this. 

The danger of under-provision for depreciation, and especially 
of allowing the amount to depend upon the results of any year’s 
trading, is that in lean years what ought to be set aside for 
depreciation may be entirely or partially distributed in dividends, 
which is nothing more or less than paying dividends out of capital. 
This may be done in the expectation of better times to come, when 
the depreciation deticiency may be made up; but it is quite 
unsound, and in many cases has brougbt about the results which 
might have been expected. Even now there are too many works 
=e with machinery which is so out of date as to be a serious 
handicap in manufacturing, but which cannot be thrown away 
and replaced because past years have not provided the means to 
meet the expense. To raise fresh capital for this purpose, — if 


APPENDIX III. 
| ORE Engineering Company, Limited. 
Report ON DEFECTIVE MACHINE, 





Departiment 

PN IIR co sede esscaas . Description 

Defeet noticed 

Date.. 


Attendant’s Name. ERG 





Repair reccommended 

.... Works Manager 
PRORO: dc cnsansos 
Date.. 


Approved.......... 


Works Order No. 





Report of Repairs completed 
Particulars 


Foreman responsible for Repairs 





feasible, is absolutely unsound finance, for the new h y has 
to produce sufficient to provide interest on the lost capital as well 
as on the new. 

In fact, over-valued machinery is one of the most dangerous 

ies to fi ial safety : it would be far better to distribute 
less and set aside more for depreciation, than to live in a “ fool’s 
paradise,” and awake to find that the time has come when 
machinery must be modernised to meet competition, and that the 
funds to do this are non-existent. 

As a matter of accountancy, in order that the balance-sheet may 
show the true value of the plant, this should be entered at its 
depreciated value; the depreciation should not be treated as a 
separate or ‘‘reserve” fund, though if this separate fund be 
sutiicient, the financial position is quite sound. The essential 
thing is that it should be sufficient, and that it should be provided 
for before the word ‘ profit” is as much as thought of This 
means that the statement or valuation must +how the real value 
of the plant and machinery. However fascinating mechanical 
engineering may be, the aim of all manufacturers is to work at a 
profit, and no true profit is showr if the valuation of the plant is 
incorrect, 

Depreciation as a charge against revenue is admitted in principle 
by the Income Tax authorities, and in rating valuations an 
allowance is made in the difference between gross and rateable 
values for a sinking fund for renewal of plant and machinery at 
expiration of life, which is, in another form, a depreciation fund. 
This, however, is a somewhat thorny question, and although the 
author feels that it should not pass unmentioned, it is perhaps hardly 
one for consideration in connection with the present subject, 
which is that of workshop practice as affecting the etfective main- 
tenance and the true valuation of machinery and plant. 





APPENDIX I. 
7 Engineering Company, Limited, 
MACHINERY Stock Book, 


Date: 31st December, 1897. 





% Present 
= value. 


Description. 


| Deprecia- 
tic 





Machine Shop A. 
18in. sliding, surfacing and screw-cutting gap 
lathe, with 24ft. bed, driving apparatus, Xc., 
complete. (By A. B.andCo. New ; probable 
lite 30 vears) .. ‘ ot 


4ft. Oin. square by 15ft. long planing machine, 
two tool-boxes on cross- stide, driving app1- 
ratus, &c., complete. (By ©. D. and Co. 
New; probable Lfe 33 years) 


Special horizontal milling machine for light 
work, vice, set of mandrils and driving 
apparatus, &c., complete. (By E. F. and Co. 
New ; probable life 20 years) 5 100 

(15%) 

10in. stroke slotting machine, with driving 
apparatus, Xc., complete. (By G. H. and Co. 


Second-hand from X. Y. and Co,’s sale. Was 
new (£100) in 1885; probable life 25 years) 


Carried forward 


APPENDIX II. 
Engineering Company, Limited. 


MACHINERY Stock Book. 
Date : 31st December, 1907. 


Present 


Description. value. 





Machine Shop A. | 
18in. sliding, ge | and screw-cutting gap 
lathe, with 24ft. , driving apparatus, Xc., 
complete. (By A. B. and Co. New in 1897)| 2 
| (73 


| 4ft. Gin. square by 15ft. long planing machine, 
two tool-boxes on cross slide, driving appa- 
ratus, &c., complete. (By C. D. and Co. 
og i er ae ae eee 





Two tool-boxes on uprights added in 1905, 
then cost £50 . : : i fi 
| 
| Special horizontal milling machine for light 
work, vice, set of mandrils and driving appa- 
ratus, &c., complete. (By E. F. and Co 
De ee ee roa i ee 


10in. stroke slotting machine, with drivin 
apparatus, &c., complete. (By G. H. an 
CR: MA 26 3s) aw eh a ees 
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.... Works Manager 
I aan ceo as 
. Foreman 
Date 
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Re-started..... 
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AMERICAN ENGINEERING NEWS. 


The new Erie Canal.—The old Erie Canal, from the Hud- 
son River to Lake Erie, was opened in 1825. It was 363 
miles long, with 4ft. of water, and a minimum bottom width 
of 28ft. It had 83 locks and 18 aqueducts. Tbe total cost 
was about £1,400,000. By improvements made between 1836 
and 1862, the depth was increased to 7ft. and the minimum 
width to 52ft. The number of locks was reduced to 72, and 
their size was increased from 90ft. by 15ft. to 110ft. by 18ft. 
This work cost some £6,400,000. It is owned by the State 
of New York, and as no effort was made to enable it to com- 
pete with the enormous development of railway transporta- 
tion, its traffic steadily decreased. In 1882 the tolls were 
abolished, but this failed to bring back the traffic. In 1895 
an attempt was made to improve the canal, but the amount 


Plans were made for a ship canal to supersede the boat canal, 
but in 1903 the State of New York decided to enlarge and 
improve the old canal at an expenditure of about £20,200,000. 
The minimum depth will be 12ft. and minimum bottom 
width 75ft., to accommodate barges of 1000 tons capacity. 
A future widening to 110ft. is provided for, and in canalising 
rivers a 200ft. channel is dredged. The canal will not follow 
the old canal entirely. The locks will be 300ft. long, 45ft. 
wide, with 12ft. of water. There will be some movable dams 
for controlling river floods. The total number of locks will 
be 54, with lifts of from 6ft. to 40ft. They will be of con- 
crete, with steel gates operated by electric power. The total 
length of the canal will be 442 miles. Contracts have been 
placed covering 152 miles, with work estimated at £5,300,000. 
Plans have been completed for 100 miles more 

Spinning the cables for a, suspension bridge.—The four 
cables of the Manhattan suspension bridge at New York will 
be 214in. diameter, and the plant for spinning these in place 
is now in use. Each cable will contain 9472 wires ;‘;in. 
diameter, there being thirty-seven strands, with 256 wires to 
each. The wire has a tensile strength of 6000 lb., and the 
four cables will weigh about 6000 tons. Eight wires can be 
laid or strung at once, and each cable has its own machinery, 
this being operated by electric motors. An endless jin. rope 
over the position of the cable is supported on idler pulleys, 
and carries two travellers, from each of which is hung a 36in. 
sheave. These sheaves travel to and fro in opposite direc- 
tions to each other. The wire is delivered in reels, contain- 
ing 80,000ft. of wire, and weighing four tons. The two 
sheaves lay two wires simultaneously in opposite directions, 
and these are adjusted to correspond to a guide wire, which 
is strung for each strand so as to ensure correct length. The 
joints are long sleeves, threaded to receive the threaded ends 
of the wires. As each strand is completed, it is bound with 
a few turns of wire at intervals of from 5ft. to 6ft. Whenall 
the strands are completed, the binding wires of the central 
strand will be removed, and six strands will be bound around 
it to form the core of the cable, their own binding wires being 
then removed. Then twelve strands will be bound upon the 
core, and, finally, the last layer of eighteen strands bound in 
place, The binding wires being all removed, the cable will 
be compressed into circular form by the bored clamps which 
will carry the suspenders. The cable will then be wound 
with wire to form a protective covering. In one day 600 
wires have been laid in the four cables. At the anchorages 
the cables will be flattened, the strands being separated and 
extended to the several anchor bars. 





IMPROVED WATER SUPPLY FOR GLASGOW, — Glasgow Corporation, 
which met on the 15th inst., approved the recommendations of the 
Water Committee as to the new pumping plant, mains, &c., neces- 
sary for furnishing a constant supply of water for domestic 
purp:ses to all districts, especially those at highest level, within 
the compulsory area of supply. To serve 17, inhabitants in 
addition to the 25,000 at present served in the Springburn district 
it is propossd to increase the engine and boiler power at Spring- 
burn pumping station and to lay duplicate distributing pipes. 
The alterations to the station will make it capable of pumping 
3,000,000 instead of 1,000,000 gallons daily, with one engine in 
reserve The upper flats of the tenements at (ilshochill are so 
near the top water level of the reservoirs that a new pumping 
station is to be provided. The supply main from Gorbals works 
is to be duplicated, thus providing a high level means of supply to 
the high-lying districts of Mount Florida, Shawlands, Langside 
and Pollokshields without pumping. Two other mains are to be laid 
from Craigmadie reservoir—one to the east and the other to the 
west, diverging at Possilpark. For the laying of these mains it 
will be necessary to pe en parliamentary powers, or private 
arrangement, as their course invoives interference with railways 
and canals, and possibly with private property. The expenditure 
involved is estimated at £285,250. Of this, £18,500 is for the 
Springburn pumping station, £4000 for the Gilshochill pumping 
station, £9330 for the Mount Florida mains, £141,000 for the east 
main, £111,820 for the west main, and £600 for wayleave. Taken 
in conjunction with the Loch Arklet scheme, the expenditure 
within the next few years on improving Glasgow’s water supply 
willamount to £400,000, 





THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From owr own Correspondent.) 
Break in Raw Iron. 
ONCE more ths unexpected has happened. The : 

No. 3 Cleveland iron to 48s, 64, buyers’ ae aaa 48s, oe ea in 

price, has come as a surprise, and the Midland market -jg dis 

organised in consequence. Such confidence had been expresseq in 
the ability of the Cleveland makers to keep the price at about 5) " 
that what is now happening in the North creates a good deal of 
uneasiness. There seems little doubt that the Near Kast embrogi 
has done much to upset the market, in addition to which there is 
the trouble over the collapse of the German syndicate’s business, 

Perhaps it would be difticult to say which of these two disturbing 

influences has had most to do with the trouble. But the fact 

remains that the unlooked-for break has occurred, and everyone 
on the Birmingham market is disappointed. A month ago the 
general belief was that the trade depression was passing away 

Now we are back again in it—or seem to be rapidly drifting that 

way. 'To-day—Thursday-—-pig iron prices were nominal on the 

basis of 48s, to 49s. for Derbyshire forge iron, 46s. to 4x5, for 

Northampton, 49s. to ‘50s. for Staffordshire part-mine iron, and 

16s, for Staffordshire cinder iron. As has already been said, these 

quotations were purely nominal. Where sales were made 6d, to 

#d. and on to 1s, per ton less was taken, but so little business was 

done that it was next to impossible to fix selling rates at all. Cop. 

sumers were off the market, expecting further weakening in the 

North and consequent iacreased ease on this Exchange. There js 

no speculative buying, and makers are dependent solely upon 








orders previously booked. North Staffordshire forge iron was 
quoted 49s, to 50s., and best Staffordshire foundry iron 8s, ty 
Sis. for hot air all-mines, and 110s. for cold air ditto. 


Manufactured Iron. 

With the pig iron market upset it was not to be expected 
that manufactured iron values would show any additional strength 
this (Thursday) afternoon. On the contrary, the tendency was 
downwards. It was no use to attempt the denial of a patent 
inference from the changed condition of the raw material market, 
And there is no sufficient demand for finished iron just now to 
resist the influence of the fall in pig iron. The ironworks are 
running on an average about four days a week, and at this rate 
they are easily able to keep pace with demand. A number of 
orders have been placed as the sequel to the recent \uarterly 
meeting, but, in comparison with what should te the normal 
experience at this time of the year, things are certainly disappoint. 
ing. The bar iron trade has developed no new satisfactory feature, 
and there are many more sellers than buyers. Marked bars are 





of money appropriated—£1,800,000—was quite inadequate. | 


moving off slowly at the £8 basis, and unmarked bars are offered 
at £6 2s. Gd. to £6 5s., and occasionally on to £6 7s. 6d. Common 
iron is £6, while North Staffordshire *‘ crown” bars remain at 
£6 10s. at outports, 


Black and Galvanised Sheets. 

There are slight indications of some little improvementin 
the black iron and galvanised sheet trade. The hopeful auguries 
do not extend beyond what may prove only a spasmodic move- 
ment, the general level of business being hardly affected, but 
hopes of a larger trade in the export branch are entertained The 
Association rate for galvanised corrugated sheets of 24 w.g. is 
retained at £12 10s. f.0.b. Liverpool. Black sheets (of either iron 
or steel) are quoted on the basis of £7 5s. to £7 7s. tid. for double 
gauge, and trebles £7 17s. 6d. to £8 per ton. Hoops are 
£6 17s. 6d.; strip iron, £6 10s. to £6 12s. 6d.; and rivet iron, 
£6 15s. to £7 per ton, 


Meeting Belgian Iron Competition. 


With a view to cheapen the cost of production so as to 
meet the present low range of selling prices, and also to keep out 
Belgian manufactured iron—particularly bar iron—certain of the 
“live” firms in the Staffordshire iron trade are to an increasing 
extent manofacturing finished iron out of ‘‘scrap” instead of 
using either puddled bars or (ierman billets. The scrap either 
of iron or steel, but by preference iron—is piled in Siemens or 
other gas furnaces, and rolls out into splendid iron of reliable 
quality and in every way excellent. Bars, hoops, tube strip, Xc., 
are now being produced in this way at a price which almost detie- 
competition, and is enabling the works owners to accept at a profit 
many an order which otherwise would have to be refused. The 
secret of the succes; is, of course, the gas furnace, and in this 
respect the few Staffordshire firms which are doing this sort of 
thing—and which stand out conspicuously from their fellows for 
foresight and enterprise—are copying Belgian methods. In other 
words, they are beating the Belgians by adopting the Belgian pro- 
cesses. It is remarkable, however, that even in the face of 
possessing manufacturing facilities such as these, and which are 
understood to be equal in every respect to the Belgian and 
German methods of cheap production, some contracts for finished 
goods, manufactured after the iron has left the mills, are still 
being stolen from Staffordshire by the continental manu- 
facturers, 


Steel. 

The steel market is devuid of excitement. ‘he higher 
range of values lately recorded is maintained, but the amount of 
business doing is small. Welsh makers quote £4 15s. for Bessemer 
steel bars, but other makers are still open to book at £4 12s. 6d. 
where there is any eagerness to buy. Continental agents are not 
so much in evidence as they were some time ago, the state of 
demand offering few inducements to them to compete for orders. 
A considerable amount of German steel is, however, still coming 
into the district on old contracts. Rolled steel of local make is 
quoted :—Angles at £5 15s. to £5 17s, 6d.; joists at £5 Los. to 
£6 5s., mild bars at £6 7s. 6d. to £6 17s. 6d., girder plates at £0 
to £6 2s. Hd., and boiler plates at £7. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent. ) 


MANCHESTER, Wednesday. 





Po r Trade in Pig Iron. 

ATTENDANCE on the [ron ’Change on Tuesday was by no 
means so large as usual, and the gloom which has settled on the 
iron trade continues. Inquiry all round was slow. Makers and 
merchants vied with each other in their anxiety to book orders, 
both for prompt and forward delivery, at prices which bear little 
or no relation to ordinary official rates. Middlesbrough aud 
Scotch iron, still acted. upon by speculative influences, fell from 
6d. to 1s. per ton, closing weak. Lincolnshire was ot! cially 
unchanged, but Derbyshire was quoted about 1s. lower than last 
week, while the representative of une large firm offered even te 
“shade” this for a firm order for, say, 1000 tons for forward 
delivery. Some well-known authorities on ’Change expressed 
opinions to the effect that there did not seem much possibility of 
any change in the position before the end of the year. the 
demand for. pig iron for textile machinery making was reported 
good, though not so large as two or three months ago. Forge 
iron is weaker. A large order was reported to have been placed 
last week at some shillings under the present rates. 


Finished Iron, 





Merchants report 4 quiet business, 
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Steel. j , 
This is, perhaps, the bright spot in the trade at the pre- 
t moment. Business in semi-manufactured is reported good, 
pe seis orders for rails are about to be given out. Boiler plates 


are in good request. 


eS i 1 iet, d tical] 
Manufactured is extremely quiet, and practically un- 
hanged pa the week. Sheet lead steady. Tin: English ingots 
ché 


weaker. 


Quotations. : ; ; 

Pig iron: Lincolnshire No. 3 foundry, 53s. ; Staffordshire, 
=9s, 6d. ; Derbyshire, 52s. to 52s, 6d. ; Northamptonshire, 53s. 6d. ; 
Middlesbrough, open brands, 56s. 10d. to 57s. 4d. Scotch: 
Gartsherrie, 60s. 6d. to 61s. ; Glengarnock, 60s. ; Eglinton, 57s. 9d. ; 
Dalmellington, 57s 9d., delivered Manchester ; West Coast hema- 
tite, Svs. 6d. to 60s. ; East Coast ditto, 57s, 6d. to 58s., both f.o.t. 
Delivered Heysham: Gartsherrie, 58s. 6d. to 59s.; Glengarnock, 
58s,; Eglinton, 55s. 94.; Dalmellington, 55s. 9d. Delivered 
Preston: Gartsherrie, 59s, 6d. to 60s ; Glengarnock. 59s.; Eglin- 
ton, 5s. 9d.; Dalmellington, 56s. 9d. Finished iron: Bars, £6 10s. ; 
hoops £7 12s, 6d.; sheets, £7 15s. to £8. Steel: Bars, £6 5s. to 
47s, 6d.; Lancashire hoops, £7 5s. ; Staffordshire ditto, 


£6 17s. 6d. to £7; sheets, £7 17s. 6d. to £8; boiler plates, 
£7 7s. 6d.; plates for tank, girder, and bridge work, £6 5s. 
to £6 7s. 6d.; English billets, £4 12s. 6d. to £4 15s.; foreign 


ditto, £4 2s. 6d. to £4 7s. 6d.; cold drawn steel, £9 5s, to £9 10s. 
Copper: Sheets, £73; tough ingot, £63; best selected, £63 per 
ton ; copper tubes, 9d.; brass tubes, 7}d.; condenser, 84d. ; rolled 
brass, 6}d.; brass wire, 64d.; brass turning rods, 64d.; yellow 
metal, 6}d. per lb. Sheet lead, £16 5s. to £16 15s. per ton. 
English tin ingots, £130 10s. per ton. 


The Lancashire Coal Trade. 

There is no animation in the trade in this district, and 
short time is still being worked. Demand for house coal is by no 
meaus so brisk as is usual at this time of the year, and, in con 
sequence of the cotton strike, there is a large accumulation of 
slack, which is disposed of at extremely low rates. Shipping 
demand is also slow. 


BAaRROW-IN-FURNESS, Thursday, 
Heinati es. 

There is a further shrinkage this week in the price of 
hematite iron. Mixed Bessemer numbers are at 60s. per ton net 
f.o.b., and warrant iron sellers are at 59s. net cash, while the set- 
tlement price is 58s. 9d. Very little trade is being done, except 
that steelmakers are at the moment taking fuller supplies of crude 
iron, but the market on foreign, colonial, and continental account 
is quiet, and the general home demand is restricted. Makers are 
not holding many orders, but there is a belief that ere long an 
improvement will be introduced in respect of a more active state 
of shipbuilding, which will mean a fuller demand for hematite 
iron, Stocks remain as last week at 6000 tons in warrant stores, 
and from 25,000 to 30,000 tons in makers’ yards. A few orders 
for special hematite iron are receiving attention, and a better 
demand exists for spiegeleisen. Preparations are being made to 
put another furnace in blast for the manufacture of the latter 
metal, The demand is not only from native but from foreign 
sources. Ferro-manganeseis being sold, but not in large parcels. 
There is a moderate demand for charcoal iron, but a very poor 
market for scrap iron. Iron ore is in limited demand. The price 
is steady, at about 10s. 6d. per ton at mines for native sorts of 
average quality. The imports of foreign ores are small. 


Steel. 

There has been a better business of late in steel rails, but 
this has been confined wholly to the Workington district, where 
the mills are all in full operation, but even here they do not hold 
many orders. Some new and important specifications are in the 
market, however. Prices are low, heavy sections realising 
£5 12s. 6d. per ton net f.o.b. The Barrow Steel Works are still 
lying idle, but an effort is being made to induce the directors to 
re-open them if possible with a view of helping in the amelio: ation 
of the serious distress which has arisen in the town through these 
mills having been at a standstill for over six months. The Mayor 
of Barrow, who is an iron and steel merchant, has decided not to 
hold his usual ban juet this year and to give £100 to the relief 
funds instead. There are expectations of orders for plates and 
other classes of shipbuilding material. 


Shipbuilding and Engineering. 

It is stated, on good authority, that the orders for 
Spanish battleships will be placed with the Vickers and the Arm- 
strong firms. That is the recommendation of the report of the 
Naval Commission appointed by the Spanish Government, to 
approve of the designs and quotations which have been sent in by 


still charging ‘‘summer prices” to the public Quotations for 
domestic fuel may be repeated as follows:—Barusley ‘‘ softs,” 
lls. 6d. to 12s, 6d. per ton ; secondary sorts, 10s. to 11s. per ton. 
There is no improvement in the position of small coal. . Contracts 
are difficult of negotiation. Inferior qualities of smalls are quite 
neglected, but there is no excessive supply of steam nuts, and 
generally good slacks continue to realise fairly good prices. The 
demand for best hards is not pressing ; but although exports are 
contracting, the market shows little signs of weakness, pit prices 
remaining on the basis of 9s. 9d. to 10s. per ton, There is no 
change to report in coke, best washed continuing at 10s. 9d. to 
11s. per ton, and unwashed at 10s. 3d. to 10s. 9d. per ton. 


The Iron Market. 

Hematites remain unchanged in price. West Coast 
qualities are 68s. to 70s. per ton ; East Coast, 63s. to 65s. per ton 
net, delivered in Sheffield or Rotherham. ‘There is very little new 
business reported. Makers are fairly well off for the moment, 
and deliveries under recent contracts are ample to cover con- 
sumers’ wants. The premium of 2s, per ton, to which reference 
was made last week, is still firmly insisted upon by Lincolnshire 

ig iron makers, without, however, much business being done. 

"hey are not eager sellers, as, in addition to the contracts 
effected some few months ago for this district, they sold a good 
deal of iron to Scotland. The weekly returns of shipments from 
Grimsby have shown considerable increases of late. Last week 
the extra shipments to Scotland swelled the total to over 5000 
tons, as compared with a tota] export a year ago of only 980 tons. 
The official quotations for Lincolnshire irons remain:—No. 3 
foundry, 44s.; No. 4 foundry, 48s.; No. 4 forge, 47s.; No. 5 forge, 
mottled and white, 47s.; basic, 48s., all per ton net, delivered 
in Sheffield or Rotherham. As regards Derbyshire iron, makers 
are likewise well sold forward, and their present quotations are 
50s per ton for No. 3 foundry, and 49s, per ton for No. 4 forge. 
Local bar iron is in slightly better request, but there is still 
great room for improvement. Bar iron, £6 10s. per ton; sheets, 
£8 to £8 10s. per ton; Bessemer billets, £7 per ton: Siemens 
ditto, £7 10s. per tun. 


The Heavy Industries. 

At the time of writing the inquiries received some weeks 
ago from the Admiralty for torpedo boat destroyers have not 
resulted in orders being placed, and the Sheffield firms which 
tendered are also without any further notification from the 
Government regarding the prospective contracts for the five 
cruisers to be placed in private yerds. An early decision in the 
matter is, however, expected. As regards the statements that 
have been circulated to the effect that the Vickers- Brown-Arm- 
strong group have been ewarded the contract for carrying out the 
much talked-of naval work for the Spanish Government, the two 
Sheffield firms interested are without any official news whatever 
from Madrid. As stated in this letter on a former occasion, it is 
believed in Sheffield that the recommendations of the Commissi»n 
at present investigating the question of a new naval programme 
for Spain will have to come before Parliament for discussion, so 
that any talk of a contract at present is believed here to be pre- 
mature. The railway steel department is not in receipt of many 
new orders. What new work is coming into the market is almost 
solely in the nature of material required for repairs and mainten- 
ance, and gives no indication that the great development schemes 
of the past few years are being resumed. The orders are chiefly 
from South America and the Colonies and India, and they are 
disappointing in extent, whilst the home railways are calling for 
next to nothing. 


The lighter Trades. 

Much more encouraging reports are given of the condition 
of things in the lighter steel trades. The most satisfactory feature 
is the receipt of orders from the United States. Several of the big 
crucible steel manufacturers have obtained some fair lines from the 
States, and these have given rise to the hope that a check is being 
administered to the rapid decline that has been going on in trade 
with that country. Private advices from America go to show a 
growing belief that things are on the mend, and a gradual, if slow, 
resumption of buying is taking place. Makers of ‘‘ high-speed” 
steel are hopeful of the future, reporting increased inquiries which 
leads them to believe that the engineering trades are overcoming 
some of their difficulties. A fairly satisfactory season trade is now 
passing in silver.and electroplate, and cutlery is also experiencing 
a little improvement. Shopkeepers have stocked pretty freely in 
anticipation of a good Christmas demand. Samples of oil cans, of 
which 4500 are wanted for the Government, have been on view at 
the Cutlers’ Hall for inspection by the makers of these goods in 
the Leeds district. It is reported that some of the plate makers 
in Sheffield are taking up the manufacture of a new metal amalgam, 
consisting, it is stated, of the ordinary ingredients of Britannia 
metal with some alloy, producing a harder and more closely- 
grained metal. 





british and other firms. Tenders are also being prepared for the 

British cruisers of the Boadicea c!ass, which are to be given out 

to private builders. Other prospective new works are at present | 
being dealt with by the draughtsmen in the shipbuilding and 
engineering departments. There is a greater absence of activity 
in the engineering shops, boiler making, and iron, brass and steel 
foundries than has been known for some years, but in addition to 
‘marine orders likely to be secured, there is the prospect of new 
orders for gun mountings, a department which has been very 
slack for some time past. : 


Shipping and Coal. 

The shipping trade is depressed. The shipments of iron 
and steel from West Coast ports last week amounted to 13,009 
tons—iron, 7672 tons, and steel, 5337 tons—as against 14,287 tons 
for the corresponding week of last year, a decrease of 1278 tons. 
For the year to date the shipments aggregate at 39,762 tons, 
against 698,318 tons for the corresponding period of last year, a 
decrease of 307,566 tons. The trade in coal is quiet at low prices, 
re there is a fuller consumption of coke, at slightly higher 
values, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Some Signs of Improvement. 

_ THERE is still no definite turn in the general situation of 
the iron and steel trades. The feeling is hopeful. It is thought 
that the inquiries now current m respect of marine work, the 
better reports given of the condition of things in some branches of 
the lighter trades, and the hastening on of the work contained in 
the current naval estimates will in some measure dispel the de- 
pression which at present overhangs local industries. But at the 
moment, apart from the old staple trades, there is little fresh 
movement to record. Buying of raw iron has practically ceased. 
Quotations are, however, no easier. Indeed, the reverse is the 
case in respect to Lincolnshire and Derbyshire irons, the output 
of which over the next two months is stated to be f ully booked. 
The finished trades, on the other hand, are dull ; but makers are 
not taking a despondent view of things. 


Coal and Coke. 

The house coal market is somewhat firmer owing to the 
change in the weather, but the effects of the recent hot spell have 
a yet completely passed away, and there is still some irregu- 
‘rity In colliery quotations, whilst in many cases merchants are 





NORTH OF ENGLAND. U 
(From our own Correspondent.) 
Cleveland Pig Iron. 

THe market becomes more unfavourable every day so 
far as regards Cleveland pig iron, demand is being curtailed, ship- 
ments fall off, and prices have lately declined so much that they 
are lower than those reported at any time since February 
last. The highest price realised this year for No. 3 Cleveland pig 
iron was 52s. 9d., and that as recently as in the early part of last 
month, This week’s figure has been 4s. 3d. per ton below that, 
and now the quotation is only 6d. above the minimum of the 
year. The fall since the early part of last week has been no less 
than ls. 6d. per ton. The situation is thus very unsatisfactory, 
and that when most other branches of the iron and _ steel 
industries have begun to show indications of revival, speculators 
are showing less contidence, and some of the leading holders of 
warrants, particularly those in London, are endeavouring to 
unload, so as to get out at the best price possible. This 
action tends to bring quotations down more rapidly, coupled 
as it is with rumours of war, reduced German demands 
and increasing stocks, Such are the poor prospects in 
Germany, and the keen competition which is expected that 
some traders say the German demands for Cleveland pig iron 
will be smaller in the first half of next year than they have been 
for years, and, more than that, they will not be surprised to see 
German iron being sent into this country. German iron produc- 
tion has been much increased of late, and it is stated that what 
cannot be used at home will be sold abroad, regardless of cost. On 
Wednesday No. 3 Cleveland pig iron was down at 48s. 6d. per ton 
for early f.o.b. delivery, and some was sold at that figure for 
delivery early in next year. There is one circumstance which may 
be looked upon as favourable, in that there is a contango with 
respect to the forward price of Cleveland warrants. For months 
a backwardation has had to be reported, but this week buyers 
have been offering more for three months’ delivery than for prompt. 
No. 1 Cleveland pig iron is at 51s.; No. 4 foundry at 47s. od. 7 
No. 4 forge at 47s.; and mottled and white at 46s. 6d.; all for 
early delivery. ‘The production of the lower qualities has been 
reduced, and they are not pressed for sale so much as they were. 
The furnaces have been working better, and a larger output of 
No. 3 must be reported—an output, indeed, which is in excess of 
requirements since the foreign demand has fallen off. 


Hemat te Pig Iron. 
Makers of East Coast hematite pig iron have done very 
woll during the past few days, some of the leading consumers in 


this district and also in Sheffield having been in the market again, 
and they have distributed good orders, mainly for execution in 
the first half of next year, and the general price taken for that 
delivery has been 58s. per ton. Some buyers were endeavouring 
to a for delivery over the whole of next year, but producers 
did not see their way to commit themselves so far ahead, especi- 
ally when a revival is appearing in the steel industry, and the 
present price of hematite yields very little, if any, profit. It is 
calculated that during the last week the makers in this district 
have booked orders for 100,000 tons. Sheffield steel manufac- 
turers have been keen buyers, as they are expecting orders for 
armour plates. Altogether the makers of East Coast hematite 
iron are in a much better position than the producers of ordinary 
Cleveland pig iron, and the influences that are detrimentally 
affecting the market for the latter, have comparatively little effect 
upon the hematite business, which is moved to only a slight 
extent by speculative operations, and we had the price of hema- 
tite iron going up, while that of Cleveland iron has been declining, 
with the result that while last month the difference between 
the quotations for mixed numbers of hematite and No. 3 Uleve- 
land was down to 3s. per ton, it is now 8s. 3d. The usual 
difference is 103. partoa, but at one time last year it was as 
much as 24s, to 258. The tendency now is upward as regards 
prices of hematite iron, and downward as regards those of ordinary 
Cleveland iron, The greater part of the eight furnaces that have 
been re-started in the North-East of England consists of those 
which will produce either hematite or basic pig iron, these number- 
ing five, and the number at work is none too many, whereas there 
are too many furnaces on ordinary Cleveland iron, or the stocks 
would not be increasing. Rubio ore is steady at 16s. per ton c.i.f. 
Tees, and it promises to be dearer. Considerable quaatities of 
Northamptonshire ironstone are being brought into this district 
for the production of ordinary Cleveland pig iron. 


Stocks of Pig Iron. 

Nothing is known about the stocks of Cleveland pig iron 
which the makers hold, but the stock in Connal’s public store is 
increasing at a fairly rapid rate—a fact which tends to weaken the 
market for Cleveland pig iron, as it is evident that there are too 
many furnaces at present making Cleveland pig iron. The stock 
in Connal’s is now 56,540 tons, this representing an increase of nearly 
40,000 tons from the recent minimum —47,949 tons, at the commence- 
ment of July - that being the smallest quantity which has ever been 
in store since 1900. Very seldom during the last two months has 
there been a day when a decrease has had to be reported, and this 
month already the net increase has been 12,692 tons. There is no 
hematite pig iron in store in this district. Practically No. 3 
Cleveland pig iron is the only description that goes into the public 
stores, and no one cares to speculate in any other iron. 


Exports of Pig Iron. 

In October brisk exports are usual, for consumers in the 
countries where the navigation is closed, or liable to be closed in 
the winter, are busy getting in supplies to satisfy their 
requirements until the spring. This year they are doing 
comparatively little in that way, and the exports of pig iron from 
the Cleveland district are very disappointing~in fact, seldom has 
there been a yuieter October. The quantity exported up to 21st 
was 66,061 tons, as compared with 71,566 tons last month; 
104,409 tons in Uctober last year; and 85,268 tons in October, 
1906, all to 2Zlst. The chief falling off is to Germany, where 
business is disorganised by the failure of the ironmasters to come to 
an understanding about their syndicates, and prices are falling in 
consequence, 


Manufactured Iron and Steel. 

It is satisfactory to be able at last to report some change 
for the better in the finished iron and steel industries. In several 
branches there are indications of revival. This is most noticeable 
in the plate and angle trades, and, indeed, all works that depend 
largely on the shipbuilding industry are doing better. Orders 
from the builders are coming in more freely than at any time this 
year, for, apart from the new orders for vessels, there is a lot of 
old work to be executed, the contracts for which were entered iuto 
months ago, but could not be carried out on account of the strikes. 
Withia the last month, however, orders for something like 150,000 
tons of steel plates and angles have been given to the mannfac- 
turers, and at a meeting held at Newcastle on Friday it was stated 
that the firms engaged in these departments were again very well 
situated, and certainly the prospects are much more favourable. 
Nevertheless, they have not seen their way to advance quotations, 
so that builders will not be hampered in their negotiations for the 
construction of new vesse.s. Steel ship plates are at £u; steel 
ship angles, £5 12s. 6d.; iron ship plates, £6 7s. 6d.; iron ship 
angles, £7; packing iron and steel, £5 10s., all less 24 per cent. 
f.o.t. Steel plates and angles cannot be considered as otherwise 
than cheap at the above-named rates, and it cannot be expected 
that they will long remain at such low figures. There is no talk 
yet of the reopening of the idle plate mills, but those that are in 
operation are kept fairly well employed. The demand has 
improved for rails, and prospects are improving. 


Shipbuilding, &c. 

Impruvement in business is certainly noticeable, and the 
winter promises to be a much less unfavourable period than has 
lately been looked for. Now that the labour difficulties are over, 
this district is getting a fuller share of the orders that come on the 
market, and there is a good deal of old work to be executed. 
With this the builders did not care to proceed in the summer, as 
there was no chauce of getting the engines when the hull was 
ready. Some fair orders have been booked this week, and others 
are expected. 


Coal and Coke. 

Business in the coal trade is slacker than it has been at 
any time this year, but, nevertheless, the colliery people are 
doing fairly well ; they have had a remarkably good time for the 
greater part of 1908, but the closing quarter can hardly be other- 
wise than unsatisfactory. The autumn demand for steam coal is 
most disappointing, and October is not one of the busiest export 
months of the year, as it should be. The deliveries to Baltic ports 
are comparatively small. The tendency of prices is generally down- 
ward ; the merchants are keenly competing with the collieries. 
Best steam coal 1s at 12s. 3d. per ton f.0.b.; best gas caals at 11s. ; 
Durham bunker coals, 9s. 6d.; coking coals, 9s. $d. Coke is not 
rising in price so much as was expected when so many furnaces 
were re-started. Foundry coke is at 17s. 6d. to 18s. per ton 
f.o.b., and furnace coke at 15s. 9d. per ton, delivered evual te 
Middlesbrough. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Welsh Coal Trade. 

For some time prices of best steam cual have been cling- 
ing to the 15s. groove ; at some times lds. 6d., and of late 15s. 3d.; 
but for the first time 1t was noticeable last week that the best was 
on offer at 14s, 9d., but net generally, 15s, and 15s. 3d. being 
quoted in some quarters. ‘he decline in price is more serious as 
it has been arrived at slowly, not from any political incident or 
war note, but as a result of general depression in trade, and so 
must be regarded seriously, especially in connection with failing 
trade at collieries and a strong request by coalowners to the men 
to relieve the situation by accepting lower wages. This will have 





to be done or some of the collieries will close temporarily, 





446 


THE ENGINEER 


Oct. 23, 1908 








The Conciliation Board. 

On Saturday last, at a meeting of the Board in Cardiff, 
Mr. F. Davis presided upon the owners’ side, and Mr. W. Abraham 
on that of the workmen. After the discussion of some minor 
matters, the representatives of the workmen drew attention to 
the fact that the owners of several collieries had been endeavour- 
ing to reduce the wages of their men below the percentage 
awarded by the Conciliation Board. The contention of the owners 
was that the collieries in question could not be carried on owing 
to the reduced selling price and the high wages, and unless the 
owners were assisted by the workmen voluntarily making some 
concession in wages the collieries must close down. A general 
discussion followed, the argument on the workmen's side being 
that owners must conform to their obligations to the Conciliation 
Board ; and, on the other, to deny the obligations, The conclu- 
sion was to defer the subject to another meeting. One criticism 
on the coalfield, ably urged, is that the days of the paternal .coal 
and ironmaster are over. That once collieries and works were 
carried on as a domestic arrangement If they did not pay one 
year they might the next, but that now it is the era of limited 
liability companies, and business must be conducted on business 
methods. There is no doubt the present time is one of a crisis in 
the connection between labour and capital. 


Latest Prices of Coal at Cardiff. 

Best Cardiff large steam coal, 14s. 9d. to 15s, 3d.; seconds, 
lds. 3d. to 14s. 6d.; ordinary large steam, 13s. 3d. to 13s. 9d.; 
drys, best, 15s. 3d. to 15s. 6d.; ordinary, 13s. to 13s, 5d.; best Mon- 
mouthshire black vein, 13s. 3d. to 13s. 6d.; Western Valleys, 
12s, 6d. to 12s. 9d.; Eastern Valleys, best, 1ls. 9d. to 12s. 3d.; 
other kinds, lls. 3d. to lls. 6d.; best house coal, 17s. 6d. to 
18s. 6d.; other qualities, 14s. 6d. to 16s. 6d.; No. 3 Rhondda, 17s. 
to 17s. 6d.; through, 13s. 6d. to 14s.; No. 3 smalls, 9s. to 9s. 6d.; 
No. 2 Rhondda, large, 11s. to lls. 3d.; through, 8s. 6d. to ¥s.; 
No. 2 smalls, 6s. to 6s. 6d.; best washed nuts, 12s. 6d. to 13s. 6d.; 
seconds, lls, 6d. to 12s.; best washed peas, lls, 6d. to 12s. 6d.; 
seconds, 9s. 6d. to 10s.; best small steams, 7s. 3d. to 7s. 6d.; 
seconds, 6s. 3d. to 6s. 9d.; other smalls, including drys, 5s. 3d. to 
5s. 6d., Newport ; Cardiff 3d. estra cash in thirty days, less 2}. 
Patent fuel, 15s. to 16s. Coke: Furnace, 15s. 6d.-to 16s. 6d.; 
foundry, 17s. 6d. to 20s. 6d.; special foundry, 24s. to 26s. Pitwood, 
20s. to 20s. 3d. House coals are pit mouth prices. Large cargoes 
on foreign account continue ; 78,000 tons left Cardiff on Monday. 
Spot and prompt trade slack, and the storm of the week has 
increased the difficulties of colliers and coalowners. 


Anthracite. 

Good business is being done in the Swansea district, and 
there is a fair demand for all descriptions. Best anthracite was 
very firm, and hand-picked malting sold at 24s. to 25s.; seconds, 
22s. 6d. to 23s. 6d. net ; Swansea Valley, big vein, large, 20s. 6d. 
to 21s. 6d., less 24; red vein, 14s. 3d. to lds. 9d., less 2. 
Machine-made cobbles, 23s. to 24s. net; French nuts, 25s. to 
26s. net ; German nuts, 25s. 6d. to 26s. 6d.; machine-made beans, 
20s. to 22s. net ; screened beans, l4s. 6d. to lis. 6d. net; 
peas, lls. 3d. to 12s. 3d.; rubbly culm, 4s. 6d. to 4s. 9d., less 24; 
ordinary duff, 2s. 6d. to 3s. net. Other coals: Steam, rather 
slow ; best large, 15s. 9d. to 16s. 6d., less 24; seconds, 14s, 9d. 
to lds. 3d., less 24; ordinary large, 13s. 6d. to 14s., less 24; through 
bunkers, 10s. to 10s. 6d., less 2; small, according to quality, 7s. 
to 8s., less 2}. No. 3 Rhondda, 17s. 9d. to 18s. 3d., less 25; 
smalls, 9s. 6d. to 10s. 6d., less 24; patent fuel, 13s. 6d. to 14s., 
less 24, all f.0.b. Swansea, cash 30 days. 


Iron and Steel. 

A little exceptional briskness characterised the trade at 
Dowlais last week. It was stated in the works that a new and 
urgent order had been received for heavy steel rails for the Indian 
State Railways. This and sleepers and light rails gave a fairly 
good week, and was a very acceptable relief from the late slack- 
ness. Ore supplies, too, came in freely, and gave a promise of a 
continuance. Generally there is not much improvement, and all 
that can be stated is that Wales is not so seriously affected as other 
parts of the country, where 10 per cent. of skilled labour is unem- 
ployed. Returns show that to the end of September only eight 
blast furnaces were in operation, as compared with sixteen up to 
September, 1907. In the Swansea district the output of steel is 
fairly equal to requirements ; the Landore furnace is working well. 
At the Metal ‘Change, Swansea, mid-week, the following prices 
ruled :—Iron ore unchanged ; best, 15s. 3d. to 15s. 6d.; seconds, 
l4s. 9d. to 15s.; steel rails unchanged ; Siemens steel bars, 
£4 8s. 9d. to £4 10s.; Bessemer, £4 8s. 9d. Several cargoes of 
pig iron have come in, also iron ore. One cargo of iron was sent to 
Fremantle, and several consignments of billets to Lydney and 
iron to Bristol ; 1725 tons of steel came to Newport from Rotter- 
dam. Hematite pig iron: Mixed numbers, 58s. 9d.; Middles- 
brough, 48s. 3d. cash, 47s. 4d. one month ; Scotch, 54s. 3d.; Welsh 
hematite, 62s. 6d. Other quotations: Copper, £59 2s. 6d.; lead, 
£13 18s, 9d.; spelter, £19 12s. 6d.; silver, 24d. per oz. Foundries 
busy. 


New Light Railway in Cardiganshire. 

After many years of strenuous effort the line, Lampeter 
to Aberayron and eventually New Quay, has been fairly launched. 
The first sod was cut this week, and the gathering near Lampeter 
of a large number of county representatives showed the interest 
taken in the undertaking. The amount of.the contract was about 
£72,000, and £10,000 had to be spent in preliminary expenses. 
The total capital, it was stated at the meeting, had been sub- 
scribed : one-quarter had been found by the County Council and 
the local authorities, one-quarter by the Treasury, and the rest by 
the directorate. 


Tin-plate. 

At Swansea last week there was not much difference 
between make and shipment of tin-plates, 81,565 boxes being 
received from the works and 87,195 boxes shipped. The stocks 
now consist of 162,239 boxes. Both at Swansea and Llanelly the 
whole of the mills were busy, and the trade compared favourably 
with the state of other industries, full time being the rule in all 
quarters. At Swansea this week the following prices ruled :— 
Ordinary Bessemer plates, primes, I.C. 20 ‘by 14, 112 sheets, 
108 lb., 12s. 14d. to 12s. 3d.; Siemens the same; I.C. ternes, 28 
by 20, 22s. to 22s. 3d.; C A. roofing sheets, £8 5s. per ton; big 
sheets for galvanising, £8 7s. 6d. per ton ; finished black plates, 
£9 7s. 6d. to £9 10s.; galvanised sheets, 24 g., £12 10s.; block tin, 
£132 5s. cash; £133 17s. three months. A large quantity of black 
plates was sent this week to Marseilles. 


Dangerous Shot Firing. 
One of the Cyfarthfa ‘‘shot tirers” was fined 10s. and 
costs this week for delegating his ordinary duty to acollier. No 
accident happened, but the offence was regarded as a serious one. 


Llanelly Harbour. 

Some time ago the Llanelly Harbour Trust made applica- 
tion to the Board of Trade for sanction to carry out a scheme for 
harbour improvement. The Board, while rejecting that, outlined 
another which they thought would be the best method for improv- 
ing the channel for the purpose of navigation. This the Trust 
having duly considered have now accepted, and have made appli- 
cation to the Board for consent to carry out the undertaking. 


South Wales Institute of Engineers. 


At a general meeting of the Institute on Tuesday Mr. 
W. D. Wight, the president, referred to the death of the late 





secretary, Mr. T. Jones Price. From almost the beginning of 
the Institute he had been a member, and for the last few years 
the secretary, and in the latter duties had acquitted himself to the 
general satisfaction. This elicited marked approval, and in the 
course of the proceedings the sun of the late secretary was 
appointed to the vacancy. An important discussion took place 
and was adjourned on a paper by Mr. Ashworth, of Macclestield, 
‘Can Blasting be Conducted in a Fiery Mine?” The president, in 
commenting on the paper, applied the principle of the gas engine 
that a small quantity of gas could be exploded under pres- 
sure, to the conditions of the coal mine. He contended that 
when shots were fired in a mine, and pressure was thus 
created, it was not necessary to have present what had 
hitherto been recognised as the percentage of gas necessary to 
form an explosive mixture before an explosion could occur, 
Mr. Dyer Lewis agreed with this theory, and gave it as his opinion 
that it was impossible in a steam coal colliery +o well to water the 
workings that the passage of flame could be stopped. At the close 
of the meeting the beginning of a discussion took place upon a 
valuable paper by Mr. H. K. Jordan, F.G.S., on “‘The South 
Wales Coaltield: Sections and Notes,” giving the results of a geolo- 
gical survey of the whole of the coalfield, including the Forest of 
Dean. ‘The president described it as the result of Mr. Jordan’s 
life work, and this Mr, Deakin supplemented, adding that it would 
be his monument as well, and would be regarded as a monumental 
work of reference long after not only the author but all the mem- 
bers had passed away. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The General Condition of Trade 


THERE is comparatively little change in the general state 
of trade in Scotland. Indeed, the revival that was thought to 
have begun several weeks ago in connection with the iron and steel 
industries has not made any further progress. The crisis in the 
Near East, with its depressing effects on the markets generally, 
has exercised a deterrent effect on business. A relapse in prices 
has made purchasers comparatively indifferent, but they may 
possibly hold off too long. However this may be, there is a great 
lack of fresh business at present in nearly every department of 
industry, and less disposition than might be expected to anticipate 
the future by speculation in raw materials at a time of general 
depression of values. 


The Iron Market. 

The iron market has been quiet, with comparatively little 
business in pig iron warrants. A tendency for stocks of Cleveland 
iron to increase has not been without its effect on the market, 
and the general tenour of advices from abroad has in the last few 
days been decidedly unfavourable. Business has been done in 
Cleveland warrants at 49s. to 48s. 9d. cash, 49s. 4d. to 48s. 74d. 
one month, and 49s. dd. to 48s. 94d. three months. Warrants 
have also been purchased at 48s. 9d. for delivery in twenty-five 
days. There has been nothing doing either in Scotch or Cumber- 
land warrants. 


Scotch Makers’ Iron. 


The home demand for Scotch makers’ pig iron has been 
quiet, and it is also to be noted that advices from abroad are less 
satisfactory than of late. There is a general expectation that the 
downward course of prices on the Continent will make it less easy 
to sell Scotch pig iron for export there. In these circumstances, 
the values of makers’ iron have been tending easier. Monkland, 
No. 1, is quoted at Glasgow 57s. 6d.; No. 3, 55s.; Carnbroe, No. 1, 
58s. 6d.; No. 3, 55s. 6d.; Clyde, No. 1, 61s. 6d.; No. 3, 56s, 6d.; 
Gartsherrie, No. 1, 62s.; No. 3, 57s. 6d.; Summerlee, No. 1, 63s.; 
No. 3, 58s.; Calder, No. 1, 63s. 6d.; No. 3, 58s. 6d.; Langloan, 
No. 1, 65s.; No. 3, 60s.; Coltness, No. 1, 89s.; No. 3, 61s.; 
Glengarnock, at Ardrossan, No. 1, 63s.; No. 3, 58s.; Eglinton, 
No. 1, 57s.; No. 3, 54s. 6d.; Dalmellington, at Ayr, No. 1, 
59s. 6d.; No. 3, 54s. 6d.; Carron, at Grangemouth, No. 1, 65s.; 
No, 3, 59s. per ton. There are 76 furnaces in blast in Scotland, 
compared with 82 at this time last year. 


The Hematite Trade. 


During the past six days no fewer than ten steamers have 
arrived in the Clyde with foreign pig iron, in addition to the 
imports from the North of England. This ore is not merely 
required for the hematite manufacture pure and simple, but in- 
creasingly large quantities of it are employed for blending with 
the home ores in the production of the Scotch special brands, 
The inquiry for Scotch hematite in the last few days has been 
about normal. Merchants quote Scotch hematite 59s. to 59s, 6d. 
per ton for delivery at the West of Scotland steel works. 


Shipments of Pig Iron. 


The current shipments of Scotch pig iron are small, 
amounting to 5480 tons, compared with 6382 in the same week of 
last year. The arrivals at Grangemouth of pig iron from the 
Cleveland district have amounted to 10,057 tons, a decrease of 
1307 tons. The total imports from the North of England since the 
beginning of the year have been 373,215 tons, being 44,647 tons 
less than in the corresponding period of 1907. 


Finished Iron and Steel. 


The position of the steel trade is still unsatisfactory, there 
being considerable difficulty in obtaining work sufficient to keep 
furnaces and machinery in operation. One or two firms are fairly 
well supplied with orders for miscellaneous structural material, 
but: specifications for shipbuilding steel are scarce. Makers seem 
confident, however, that in a short time there will be a consider- 
able improvement in this department of the trade. Business in 
malleable iron is quiet. For export orders competition is remark- 
ably keen, and the home trade is in a depressed condition. 


Shipbuilding and Engineering. 


The prospects in the shipbuilding industry are slightly 
more encouraging. Keels are being laid down for some of the 
vessels recently placed, and on these 4s many workmen as possible 
will be employed. The marine engineers are at the same time 
proceeding with the machinery for new steamers. A few fresh 
orders for vessels have matured, and the prospects of Government 
work are brighter owing to the efforts made to push forward con- 
tracts, with the view of mitigating to some extent the present 
excessive condition of unemployment. 


The Coal Trade. 


Indications are not wanting that a time of comparative 
slackness may ahead in the coal trade. Shipments to the 
Baltic and elsewhere are in a more advanced state than has been 
usual at this time, the reason of this being that the mild weather 
has facilitated transport at the ports of discharge. On the East 
Coast there has been a quieter tendency, and the vessels loading 
at some of the ports are considerably reduced in number. Busi- 
ness at Glasgow has been active, there being a fair demand for 
most qualities of shipping coal, and while some kinds of coal are 
easier in price, the quotations as a whole show comparatively little 
change. At Glasgow Harbour steam coal is quoted 10s. 6d. to 
10s. 9d.; ell, 10s. 6d. to 11s.; and splint, 10s. 9d. to 11s, 3d. per 
ton. House coal has been moving away slowly on account of mild 





weather, and there is ditticulty in getting rid of manufactur} 

coals, dross being very plentiful at present. The coastwise trad 
has been active at Ayrshire ports, and large shipments haye be ’ 
taking pl+ce to Belfast and other Irish ports. “ 








PERSONAL AND BUSINESS ANNOUNCEMENTs, 


WE are informed that, owing to increase of business 
Hammar and Co. have now removed to 
showrooms at 25, Victoria-street, S.W. 

Mr. WALTER K, MELDRUM, late works manager for Messrs, 
Meldrum Brothers, at their works, Timperley, has joined the 
Bennis Company, and becomes its representative for the North. 
East Coast. 

EXTENSIVE new steel sheet rolling mills have been added to the 
well-known galvanising and general iron and steel works of 
Frederick Brahy and Co., Limited, Petershill, Glasgow, and these 
are now in operation. They are amongst the most modern and 
up-to-date mills of the kind in this country, the cost, it is believed 
having exceeded £60,000. Hitherto the firm has bought it, 
supplies of black sheets from outside producers, and the existence 
of the new plant will, of course, affect this particular branch of 
trade in the district. 


. Messrs, 
larger oftives and 








TRAILING SucTION DREDGER.—A hopper dredger of the trailing 
suction type, constructed to the order of the Agent-General for 
Tasmania, was launched on the 14th inst. from the works of Messrs, 
William Simons and Co., Limited, Renfrew. The dredger, which 
is named Macquarie, is arranged to take its load while being pro- 
pelled slowly ahead. The propelling machinery consists of ong 
set of compound surface-condensing engines driving a single screw, 
and supplied with steam from a mild steel multitubular boiler, con- 
structed to Lloyd’s and Board of Trade requirements. An inde. 
pendent set of compound surface-condensing engines is provided 
for driving the suction pump. The Macquarie has been built 
under the direction of Mr. J. Meilbek, A.M. Inst. C.E., London, 
consulting engineer to the Agent-General for Tasmania, assisted 
by Mr. D. Groucutt, Poilokshields, Glasgow, resident inspector, 


Contracts.—The British Westinghouse Electric and Manu- 
facturing Company, Limited, of London and Manchester, bas 
received an order from the Buenos Aires and Pacific Railway 
Company for the complete construction and equipment of a large 
power station, with several sub-stations, for the supply of 
electricity to the city of Bahia Blanca. The contract also includes 
extensive additions to the existing tramway system within the 
city of Bahia Blanca and several outlying townships.—W. H. 
Bailey and Co., Limited, of Salford, have just received a 
repeat order from the Japanese Government for three tide 
recorders which are intended to be fixed on the coast of Japan, 
Each of these recorders will autographically record on a weekly 
diagram the fluctuations in the tide levels up to 25ft. The 
diagram measures 26in. by 43in. The diagram drum is driven by 
an eight-day clock movement, fitted with a 12in. diameter dial, 
The same firm is also about to deliver an air compressor to deal 
with 350 cubic feet of free air per minute for a coal company in 
India, for working coal-cutting machinery. 

New Home FoR ScorrisH ENGINEERS AND SHIPBUILDERS, 
The fine new halls and offices of the Institution of Engineers and 
Shipbui'ders in Scotland form a handsome pile of buildings occupy 
ing a prominent site at the corner of Elmbank-street and Elmbank 
crescent, facing the Glasgow High School. The buildings are now 
structural!y complete, and furnished almost ready for occupancy, 
The opening function will take place about the latter end of this 
month, and will take the form of a conversazione. The fine new 
housing for the Institution affords proof of its present-day strength 
and importance. Started tifty-one years ago with a membership 
numbering 150, the meetings being held in the Andersonian 
College, the Institution, after further migratory existence, entered 
into part occupancy of the Institution Rooms in Bath-street, built 
conjointly by themselves and the Royal Philosophical Society 
The membership at that time had risen to 540, and in the succeed 
ing twenty-five years it increased rapidly until last year, when the 
Institution celebrated its jubilee, there were 1600 members. 
Increased accommodation was imperative. The watter was 
energetically taken in hand, and appropriately enough, the jubilee 
year of the Institution witnessed the laying by the Duke of Argyll 
of the memorial stone of its new home. The building is a fine 
example of the later English Renaissance, and the architect—Mr. 
John W. Wilson. A.R.1.B.A., Glasgow—has aimed more at a 
dignified than an ornate effect. It consists of three floors and a 
basement, with outlook to both Elmbank-street and Elmbank- 
crescent. ‘There isa lecture hall, which measures 72ft. by 40ft., 
with seating accommodation for between 450 and 500, situated on the 
upper floor, and a lesser hall measuring 40ft. by 22ft. on the first 
floor. On the street floor there is a library 46ft. by 40ft.—limited 
enough, it would appear, to accom modate the splendid collection of 
books accumulated during the fifty-one years of the Institution’s 
existence—and a reading-room adjoining 40ft. by 25ft. On the 
same floor are council rooms, secretary’s office, &c., together with 
a spacious smoking-room and coffee room. The cost of the 
buildings including the site, has amounted to between £25,000 
and £30,000. 

Barrow AND District ASSOCIATION OF ENGINEERS.—An 
association called the Barrow and District Association of Engineers 
has recently been formed at Barrow-in-Furness. It is established 
specially for the promotion of lectures and discussions on the 
science and practice of engineering. The first president is Mr. W. F. 
Pettigrew, M. Inst. C.E., M.I. Mech. E., the vice-presidents being 
Mr. G. H. Banni-ter, Mr. J. H. Boolds, Mr. H. R. Burnett, Mr. 
A. J. Campbell, Mr. James McKechnie, Mr. C. C. Robertson, and 
Mr. E. Wadham. The hon. treasurer is Mr. C. Evans and the 
hon. secretary Mr. J. W. Osborne. The opening meeting was 
held on Friday, October 2nd, when the president delivered his 
presidential address. Mr. Pettigrew, in the course of a most 
interesting address, traced the progress of transport from the old 
mail coach days, the opening of the Stockton and Darlington 
Railway to the latest locomotive, the Great Bear, for the (reat 
Western Railway, and the huge American locomotives, weighing 
252 tons. He showed the great advance in the matter of speed, 
for now one could go from London to Pekin in sixteen days, against 
six months a hundred years ago. Electricity was now being 
largely used in place of steam, He touched on the weight and 
price of rails. On the first Manchester-Liverpool line 35 lb. rails 
were used; now 1001b. rails were common. Rail prices had 
risen from £3 10s. to £22 10s. per ton. The price fell from 
£14 10s. in 1878 to £3 10s, in 1886. The progress in shipping was 
touched upon. Formerly the victuals for Furness Abbey were 
imported in the Abbey’s own sailing ship from Ireland. Mr. 
Pettigrew traced the history of shipbuilding from the early sailing 
ship days, the original King Alfred, the Comet, the first steam 
passages across the western ocean. The first boat built in Barrow 
was the Jane Roper, 94 tons, by Mr. William Ashburner, and the 
first vessel built by the Barrow Shipbuilding Company the Duke 
of Devonshire, 3000 tons. Some very interesting details were 
given of the progress made in the British mercantile marine from 
its early steam days to the Cunard turbine fliers. Battlesbip 
progress was dealt with from the old wooden walls, the first iron- 
clad, Warrior, down to Barrow’s latest constructions in_battle- 
ships, cruisers, submarines, marine engineering, and cross-Channe! 
steamers. The lecturer also spoke of motor cars, airships, &c., 
and alluded to the great necessity there was for a careful and 
thorough technical education. After the lecture Mr. Pettigrew 
held a reception in the Art Gallery, and showed a number of 
models and photographs bearing on the subject of the lecture, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

SraGNATION is again reported to prevail in many depart- 
the slight improvement that could be felt in a few 
- stances early in October. At various establishments the working 
ee have been restricted. The pig iron market is in an irregular 
— enerally weak position ; consumers and dealers show the 
pro reserve as regards the placing of orders, 


The Iron Trade in Silesia. 

Unsatisfactory accounts are likewise given of the iron and 
ndustry in Silesia, There is talk of some orders from the 
istricts having recently been annulled owing to political 


ments after 


steel i 
Balkan d 
troubles. 


The Steel Convention, 

Deliveries of the Steel Convention in September of present 
ear are officially reported to have been 404,608 t., as against 
401,159 t in August, and compared with 419.623 t. in September, 
Of the deliveries in September 127,648 t. were semi-finished 





pon as against 125,464 t. in August last, and compared with 
1 99] t. in September, 1907 ; in railway material 170,702 t., as 
against 150,324 t. in August, and 176,973 t. in September, 1907, 
and in sectional iron 106,258 t, compared with 116,371 t. in 
August, and 117,359 t. in September last year. Deliveries in semi- 


finished steel were 2184 t., in railway material 11,378 t., and in 
sectional iron 10,113 t. lower than in the month before. 
List Quotations. 

The following are the present list prices per ton at 
works:— Raw spathose ore, M. 10.90; roasted ditto, M. 15.50; 
Nassau red iron ore, M. 11.50 p.t. at mines; spiegeleisen, 10 to 
12 per cent. M., M. 78 to M. 80; white forge pig, Rhenish- 
Westphalian or Siegerland quality, M.68; steel iron, M. 70; 
basic, free place of consumption, M. 64.80 ; Luxemburg forge pig, 
free Luxemburg, M. 50.40 to M. 51.20; Luxemburg foundry pig, 
No. 3, free Luxemburg, M. 54; German foundry pig, No. 1, M.72; 
No. 3, M.69; German hematite, M.75; good merchant bars, 
common quality, M. 100 to M. 127; steel plates, M. 108 to M. 112; 
boiler plates, M. 118 to M. 120 ; sheets, M. 117 toM. 122; drawn 
wire ia iron or steel, M. 127. 


Coal in Germany. 

Sales in house coal are reported to be brisk in the Ruhr 
district, while the business in engine fuel as well as in coke 
remains unsatisfactory. Deliveries in coal from the Rubr district, 
from the Saar, and from Silesia were 8,848,650 t. in September, as 
against 8,229,670 t. in the same month last year. In Silesia the 
improvement, compared with the same month last year, is 10.2 per 
cent. per day ; in the Saar district, 7.6 per cent.; in the Ruhr 
district, 1.1 per cent.; and in the three districts together, 3.8 per 
cent, 


Iron and Steel in Austria, 

A slackening off in demand has undeniably taken place in 
the iron and steel industry, but there is still sufficient work 
secured to keep up a moderate activity for some time. For bars 
a month’s term of delivery is stipulated for. The month of 
September was most disappointing for the Hungarian ironworks, 
competition from Austrian firms, as well as from Germany, having 
been quite alarmingly successful, and the United Hungarian 
Ironworks will very likely reduce prices to meet the competition 
of the ‘‘outsiders” Current list prices are as follows :—Wit- 
kowitz forge pig, 105 to 107 crowns p.t.; hematite, 114 to 116 
crowns ; ferro-mangan, 80 per cent., 270 to 300; spiegeleisen, 10 
to 12 per cent., 135 crowns p.t. at works; Styrian bars, 210 to 
220 crowns, free Vienna ; tank plates, 260 to 270; boiler plates, 
295 to 310; girders, 242 crowns p.t.; bars, 210 to 220 crowns p.t., 
free Vienra. In the Austro-Hungarian coal industry the tendency 
has been firm on the whole. Deliveries in Bohemian brown coal 
to Saxony have shown a faliing off lately ; the business in coke is 
regular, and rather improving than otherwise. 


The French Iron Market. 


Orderscome in mere freely than before on the Paris market ; 
still, there is much room for improvement. The rolling mills in 
the Ardennes continue ina precarious condition, while the dulness 
reported for some time from the Hafite-Marne Department is de- 
creasing. The iron and steel works of the Meurthe-et-Moselle 
district are in fairly good activity. ditherto the position of the 
French coal market has been very firm, but there is likely to be a 
change in quotations if the Belgian Railway Administration gives 
the Sapeg to English coal, for in that case French coal owners 
would have to retuce their quotations in order to meet the com- 
petition of the Belgian pits, which intend to throw their surplus 
on the French coal market. 








AMERICAN NOTES. 
(From our own Correspondent.) 


: New YorK, October 18th. 

_ THE confidence of some large American iron and steel makers 
is shown in the enlargement of facilities. The eighth Carnegie 
furnace was blown in yesterday near Pittsburgh to provide pig 
iron for the Edgar Thompson plant. Two hot mills are to be 
erected at once for a galvanising plant at Atlanta, Ga., which will 
‘oake six in all ; also agalvanising plant at the same place. The 
company has orders which will keep it busy a year. The coke 
region near Connellsville is also being developed to be ready for an 
anticipated expansion of demand next year. A plant is being 
built which will produce 12,500 tons of coke a month. Active 
pen sys are also being made by railroads in coal territory, 
not only to supply their own fuel wants, but to stimulate traffic. 
Further evidence of improving conditions are visible in the steady 
reduction of the number of idle cars and the ordering of new cars, 
mostly of steel construction. During the past week the orders for 
structural steel amounted to 9000 tons, of which 3000 tons goes to 
the Pennsylvania Steel Company. As the carrying season is about 
over the demand for tin-plate has largely subsided. The Northern 
Pacific Railroad Company has increased its orders for bridge steel 
to the extent of 2700 tons. Building operations are assuming 
more encouraging proportions, but orders from these sources run 
in small lots, Specifications were closed a day or two ago for 
2,650,000 lb, of American refined copper for western producers. 
Next Monday contracts will be closed for 4,000,000 lb. of copper 
with the Imperial Board of Ordnance of Austria-Hungary. The 
Copper is for November shipment. The market is weak. Pro- 
ducers find encouragement in the prospects for the electrification 
of railroads on the Continent. Brass goods manufacturers and 
manufacturers of electrical equipments are gathering in consider 
able business, which copper producers note with satisfaction. 
Exports since October Ist, 9744 tons; arrivals, 400 tons, bars. 
lead has dropped from 4.60 to 4.50. 








Tar navy department of the United States is about to 
on 4 wireless station at Prince William Sound, Alaska. It will 
one 500 miles from the military wireless station at Fort 
link Pes which is now being erected, and will form the connecting 
He reas that +tation and the naval wireless station at North 
wi ni. Wash. The Government will then be able to maintain a 
i reless service up the Pacific coast to the Alaskan station, which 
orms part of the Alaska military wireless telegraph system. 








BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 

; th ton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application; the second date at the 
ond of the abridgment is the date of the advertisement of the acceptance of 
the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
oma of the date given at the end of the abridgment, give notice at the 

ition to the grant of a Patent. 
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STEAM GENERATORS. 


26,295. November 20th, 1907.—IMPROVEMENTS IN OR RELATING TO 
FIRE-BRIDGES FOR CHAIN GRATE STOKERS, by George Herbert 
Carter, of Willow Cottage, Heckmondwike, Yorkshire. 

The invention relates to improvements in chain grate stokers, 
and consists of an arrangement of fireclay blocks of a semicircular 
shape so fixed as to ensure the space at the back of such stokers 
being completely sealed, so that no air is allowed to pass up at the 
back and starve the fires, but all is compelled to go up through 
the fire-bars into the furnace. The fireclay blucks made of a semi- 
circular form, as seen particularly in Fig. 1, and fixed so that one 
end rests on the wall at the end of the ash-pit, and the other 
projects over the grate bars to a point just beyond where they 
commence to bend round the travelling drum, the height above 
the grate bars being determined by the class of fuel in use. 
Along the centre line of each block is a square recess d, which drops 
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over the supporting bar, and prevents the blocks being forced out 
of position by the pressure of the fuel on the travelling grates. 
When the noses of the blocks are burned off they can be reversed. 
The supporting bar may be solid if desired, but is preferably, as 
shown, hollow or of pipe form of wrought or cast iron brought 
through the brickwork sides—Fig. 2—of the boiler, one end being 
in connection with a cistern of water and the other end with an 
overflow tank maintaining a circulation of water through the pi 

for cooling purposes, The hot water from the overflow can & 
led through the pipe 7 to the hotwell for boiler feed. In Fig 2 
the arrangement of blocks is shown as applied, and the left-hand 


stoker. The righthand stoker, —— the space marked /, 
would be similarly fitted.— September 30th, 1908. 
5053. March 5th, 1908.—IMPROVEMENTS RELATING TO STEAM 


BorLers, Max Paul Eimert, of 45, Victoriastrasse, Gera- Unterm- 
haus, Reuss, Germany. 

The present invention relates to the type of steam boilers having 
batteries of water tubes built into the longitudinal channels of the 
flue outside the shell of the boiler, these tubes opening into a 
common chamber at both ends, and essentially consists in providing 
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the water tubes combined to form a battery and opening at the 
front and rear wall into a common chamber, with a frame provided 
with wheels or rollers running on rails arranged in the lateral parts 
of the flue, in order to enable the whole battery of tubes to be 
rolled out easily and quickly from its station if the same is not to 
be used, or for the purpose of cleaning and repair. The common 
chambers in front of the boiler, into which open the tubes, are 
situated about 15 cm. above the height of the bottom of the boiler, 
to prevent the entering of mud into the tubes, thus clogging them. 
September 30th, 1908. 


TRAMWAYS AND RAILWAYS. 


22,855. October 16th, 1907.—AN INSTRUMENT FOR INDICATING 
EXCESSIVE SPEED ON RaILWway CURVES, by George Hookham, 
of 7 and 8, New Bartholomew-street, Birmingham. 

The object of this invention is to produce an instrument which 
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will warn engine-drivers of trains or trams when they are approach- 
ing a dangerous speed round a curve, and afford a record if,a 


a ee 





proper speed is exceeded. The instrument consists of a pendulum 
which, when the engine is travelling along a straight line, assumes 
a vertical or zero position, As the engine travels round a curve 
the pedulum moves to right or left. On each side is a tell-tale 
indicator which moves along a slide and is left at the extreme 
position that the pendulum—or other device—has assumed. The 
whole is cnuesl ta a locked case with a glass front, which is 
opened by an inspector who returns the tell-tale to zero, and 
reports if necessary. The movements of the pendulum are con- 
trolled by a damping device, such as a piston working in glycerine, 
in order to prevent the effects of sudden jerks. The pendulum 
may operate a bell or other electrical device, but the main object 
of the invention is to make drivers careful when approaching a 
curve, knowing that excess of speed on the curve will be recorded 
against them.— September 30th, 1908. 


22,416. October 11th, 1907.—IMPROVEMENTS IN AND RELATING TO 
THE BRAKES OF RarLway TRUCKS OR WaGoNs, by George 
Poxon, of Lime Cottage, 40, Commerce-street, Crewton 
Derbyshire. 

This invention consists in providing means for operating brake 
blocks upon one side only of a truck from either side of the 
truck, whilst providing that the two operating levers are inde- 
pendent of each other. In carrying out the invention a single 
pair of brake blocks is provided upon one side of the wagon ; 
these blocks are connected by means of push rods to an arm 
mounted fast on a rocking shaft in the ordinary way, so that when 
this shaft is turned both brake blocks are applied to the wheels. 
If the hand lever is depressed it pulls the bracket over, turning 
the rocking shaft at the same time and applying both brake 
blocks. At the same time, it will be readily seen that should the 
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hand lever be pinned in the position shown the bracket is still free 
to be rotated so as to put the brake on, the stop g being free to 
move away from the hand lever f, In the upper part of the bracket is 
a slot j, through which passes a pin, this pin being normally at 
the end of the slot nearest the ordinary operating lever; this ,in 
is connected toa pair of push rods pivoted to acrank fixed to 
another rocking shaft » passing under the wagon, and to which is 
rigidly fixed on the opposite side of the wagon an operating lever « 
similar to the ordinary one and adapted for right-hand working 
from that side. Upon pushing this down the pair of push rods on 
the side of the wagon first mentioned push over the bracket and 
rocking shaft—the cross pin being at the end of the slot—and the 
brake blocks are applied. “During this movement the hand lever 
will remain in the position shown. — September 30th, 1908. 


18,222. August 31st, 1908.— IMPROVEMENTS RELATING TO FIXING 
AND SUPPORTING OVERHEAD ELECTRIC TRACTION CONDUCTORS 

IN TUNNELS AND THE LIKE, Siemens Brothers’ Dynamo 
Works, Limited, of York-mansion, York-street, Westminster. 

In electrifying railways it is often difficult to find space for fix- 
ing the overhead conductor when carrying it through restricted 
spaces, since the height of the openings in the latter is often only 
a little greater than that of the vehicle or current collector. 
This difficulty is increased when comparatively large supporting 
insulators have to be used as in high voltage work. According to 
the invention the known method of supporting the overhead con- 
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ductor on transverse rods, the ends of which are supported on 
insulators, is made use of in a special manner. The transverse 
rod is arranged to come as near as possible to the upper limit of 
the tunnel or bridge, the overhead conductor is supported directly 
underneath the transverse rod, and the insulators are fixed to 
their supports—for instance, to the walls of the tunnel—on the 
sides of the tunnel outside the profile limit of the vehicle, and at 
a lower level than that of the overhead conductor. Figs. 1 and 3 
show by way of example two methods of carrying out the inven- 
tion, and Fig. 2 is a section of a part of Fig. 1 through the line 
xy. The supporting insulators represented by a and } support 
the overhead conductor d by means of the transverse connecting- 
rods ¢, which latter are straight in Fig. 1, but in Fig 3 are bent 
to correspond to the shape of the tunnel so as to take the full 
———— of the free space at the top of the arch.—September 
é th, oUS. 


MACHINE TOOLS AND SHOP APPLIANCES. 


21,231. September 25th, 1907.- IMPROVEMENTS IN TUYERES, by 
Richard Julius Willis, of Fife House, Kingston-on-Thames. 
Communicated by Francis Flewielling, of Kenton, Manitoba, 
Canada, 

The object of this invention is to enable the volume of air forced 
through the orifice of a tuyere tobe varied. The engraving illus- 
trates the invention. The tuyere may be fitted to any desired 
construction of hearth. The tuyere comprises a plate B, having 
flanges which rest upon the hearth. An ashpan is secured to the 

late, and consists of a frame, to which the lower part. is riveted. 
he frame A has guides, on and between which and the under 
surface of the plate B slide blocks C. On each block are lugs, to 
which are pivoted levers. The levers are pivotally united at their 
lower ends. A bell-crank lever is mounted upon a shaft, which is 
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transversely supported in the frame A. Onearm of the lever is 
pivotally connected to the levers, and its other arm is pivotally 
connected by means of a rod to the hand lever. A bar has its 
ends recessed into the upper edge of the frame A, and extends 
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across the frame and through the blocks C. The bar serves the 

rpose of preventing ashes from falling on to the joints of the 
evers ; it alSo serves the purpose of preventing the fire from 
falling through into the ashpan without materially obstracting the 
blast, which enters by way of pipe D. The blocks C can be simul- 
taneously moved towards and from each other to close or open the 
a — E by manipulation of the hand lever.—Seplember 30th, 
1908. 


16,605. August 6th, 1908.—IMPROVEMENTS IN GRINDING MILLs, 
by Arthur George Bloxam, of Birkbeck Bank-chambers, South- 
ampton-buildings, London.—Communicated by the Bonnot 
Company, of Canton, Stark County, State of Ohio, United States 
of America. 

This invention relates to the class of crushing or pulverising 
machines such as are used for crushing or pulverising coal, coke, 
lime, and cement, and is designed to provide asimple and efficient 
machine which will pulverise materials rapidly and economically. 
A further object of the invention is to provide a machine of this 
character having a large screening capacity amply equal to that of 
its crushing or pulverising capacity, and in which the parts are so 
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arranged as to prevent clogging or choking of the screens. Also 
to arrange that the coarser particles which are separated by the 
sereen may drop back to the crushing chamber for its further 
action. A still further object is to prevent the discharge of dust 
from the machine, and to make it readily accessible in all its parts 
for repairs or changes. Broadly speaking, this invention consists 
in a construction in which the axis of a distributing fan and screen- 
ing surface is situated above the grinding chamber and at right 
angles to the axis of the crushing organs which co-operate with an 
annular track or. ring. By reason of this construction the crushed 
or ——_ material is forced upwardly into a screening chamber 
= distributed laterally outward through screens.— September 30th, 


DYNAMOS AND MOTORS. 


21,460. September 27th, 1907.—IMPROVEMENTS IN ARMATURE 
WInpinNn@s, by Siemens Brothers, Dynamo Works, Limited, of 
York-mansion, York-street, Westminster, S.W. ; Charles Alt- 
mann, of 31, Salt-avenue, Stafford; and Wilhelm Lan, of 
Nurnberg, Gugel Str., 112. 

This invention applies to that form of armature coil known as 
the ‘‘ straight out” type. It is sometimes necessary to wind such 
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New Method of Construction 
Fig.2. " 


coils with two or more turns per coil placed radially in the slot 
one over another, and with a method of manufacture hitherto used 
a difficulty arises in bringing out one of the ends in order to fix it 
to a commutator segment, in that this end is an inside end and 
has to be bent and passed up and in between two adjacent coils 
Sometimes the active halves of two or more coils have to be placed 
in the top half of one armature slot, and in this case the wires or 
strands forming the adjacent half coils must be wedged apart at 
the point where they emerge from the slot in order to allow the 
inner end a to out and up between them. As a consequence 
undue mechanical pressures are brought to bear on the insulated 
wires or strands and a breakdown to the iron core or other part 
or between two insulated conductors may result. It is claimed 
that the present coil overcomes such difficulties. This result is 
obtained by crossing one turn ever the other or others at the back 
end of the coil, that is at the end remote from the commutator. 
In the engravings a and } represent the two ends of a coil, which 
have to be connected to the commutator lug f. s represents the 
armature shaft and i the armature coil. ¢ represents the back 
end of the coil where the crossover takes place according to this 
improvement. e¢ represents the end cunnections of a coil remote 
from the commutator, and it must be pointed out that in the 
Figs. 1 and 2 the top and bottom portion of the coil shown are for 
the sake of clearness assumed to be in the same radial plane 





whereas in actual practice the top half of the coil is by means of 
the end connections as shown in Figs 3 and 5 carried to a radial 
plane remote from that in which the bottom half is placed. It 
is sometimes more convenient to make the coil in two parts with 
joints at the points d,—September 30th, 1908. 


28,137 December 20th, 1907.—IMPROVEMENTS IN ALTERNATING 
CURRENT ELEcTRIC MOTORS OF THE INDUCTION 'I'YPE, by the 
British Thomson-Houston Company, Limited, of 83, Cannon- 
street, London.-—.1 communication from the General Electric 
Company, of Schenectady, New York. 

The invention relates to squirrel cage motors, and its object is 
to improve the starting characteristics of the motor without 
injuriously affecting the operation of the motor when up to speed. 
The invention consists in cutting the end rings and providing 
means for closing the breaks in the end rings when the motor is up 
to speed. This may be accomplished automatically by employing 
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centrifugal contacts adapted to bridge the breaks in the end rings. 
Fig. 1 shows a diagrammatic end view of an induction motor 
arranged in accordance with this invention, and Fig. 2 is a perspec- 
tive view of the squirrel-cage winding. In the engraving A 
represents the stator or primary member of the motor, which is 
shown provided with a two-phase four-pole winding «. B repre- 
sents the rotor or secondary member, which carries a squirrel-cage 
winding C. The end rings of this winding are cut at a plurality 
of points indicated at ¢, and centrifugally-actuated contacts D are 
carried by the rotor, which are adapted to be thrown outward by 
centrifugal force when the motor is up to speed, so as to bridge 
the breaksin theend rings. With this construction the advantages 
of cut end rings are obtained at starting, while at full speed the 
motor operates as though the end rings were continuous, as in the 
standard squirrel-cage motor.— September 30th, 1908. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette, 


899 063. COUNTER-CURRENT CONDENSER.—O. H. Mueller, Camber- 
well, England, assignor to H. R. Worthington, a Corporation of 
New Jersey.—Fited December 18th, 1907. 

A counter-current condenser having a water inlet above the con- 
densing chamber, a series of inner and outer trays provided with 
elongated openings forming narrow water jets bet veen which the 











steam passes, a steam inlet in the lower part of the condenser, a 
steam distributing sleeve opposite the steam inlet forming a steam 
inlet chamber surrounding the condensing chamber and open at 
the bottom to the condensing chamber, the bottom water tray 
being placed at the lower end of thesleeve and enclosing the open- 
ing through which the steam passes upward to the condensing 
chamber. There are nine claims. 
899,210. Pump Vatve.—P. J. Doyle, Chicago, Ill.—Filed October 
11th, 1907. 

The invention consists in the use of a body of Babbitt metal 

forming the entire seating face of the valve head, and a metal 





—— 
backing formed with a peripheral flange, an inner ann l 

forming the bearing for the valve head in its movemente any % 
annular flange forming a socket recess for a closing spring the 
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peripheral and inner annular flanges having a less depth than the 
valve head. ‘There are two claims. 


899,276. SrcrionaL Ferp ROLL FoR PLANING AND OTHER 
MACHINES, L, B. Whipple, Rochester, N.Y., assignor to Ameri. 

can Wood-working Modnwy Company, Rochester, N.Y. , 
Corporation of Pennsylvania.—Filed February 10th, 1908, ” 
The invention consists in the combination in a sectiona! feed rol| 


U 


of roll sections having an even number of internal lugs, alternate 

lugs being cut away at opposite ends to accommodate tangential 

springs, corresponding ~, a on a driving member also cut away 
pn oe a ey all] said lugs being adapted to receive and retain the 
ends of said springs. 

899,453. BLow Pipe, A. G. Le Chatelier, Marseille, France, 
assignor to La Société U Acéetyléne Dissous du Sud-Est, Marseille, 
France.—Filed Febvuary 15th, 1907. 

The invention will be readily understood from the drawing. A 
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plug almost fitting a cylinder takes the place of wire gauze to pre- 
vent back firing. 





THE INSTITUTION OF MUNICIPAL ENGINEERS.—At a meeting of 
the Council of the Institution, held at the Bedford Hotel, 
Sonthampton-row, London, W.C, on Friday, October 9th, }90s, 
the secretary reported that an agreement for the tenancy of offices 
at 39, Victoria-street, Westminster, S.W., had been entered into. 
At the general meeting held later, Mr. Charies A. Fortune, city 
surveyor of Bath, in the chair, the draft of the proposed by-laws 
of the Institution was considered and approved. The only altera 
tion of any moment is the inclusion of a clause setting forth that 
the designatory agnomen for members is ‘‘ M.I. Man, E.” 


INSTITUTION OF MECHANICAL ENGINEERS : GRADUATES’ ASSOCIA- 
TION —The first general meeting of the above Association, for 
session 1908-1909, was held at the Institution House, Storey’s-gate, 
Westminster, S.W., on Monday, October 19th, 1908, at 8 p.m. 
The chair was taken by Mr. Henry Davey, Member of Council. 
The annual report was presented and adopted. The report showed 
that the interest in the Graduates’ Association, was in- 
creasing, the average attendance of Graduate Members being 
45 at the meetings, as compared with the best previous total of #4. 
A paper entitled ‘‘ Steam Engine and Boiler Trials ” was presented 
and read by Mr. William Inchley, Graduate, of Nottingham. The 
author gave an account of the testing of enginesand boilers from a 
scientific standpoint, and tabulated the necessary observations and 
the methods of working out the results. The paper was illustrated 
by a number of lantern slides. Aninteresting discussion followed. 


City AND GUILDs oF LONDON INsTITUTE.—Several courses of 
evening lectures on subjects of interest to engineering students 
are being given during the 1908-09 Session of the City and (iuilds 
Technical College at Finsbury. Among these may be mentioned 
a special course of lectures on ‘‘The Calculus for Engineers,” by 
Mr. J. Graham. This began on Friday, the 9th inst., and succeed- 
ing lectures will be given each Friday until Easter. The lectures 
commence at 7p.m. An evening course of instruction on struc- 
tural engineering for engineers and architects began on the 13th 
inst. and wil] continue throughout the session. “This course will 
comprise twelve lectures by Prof. Coker on ‘‘ Graphical Statics 
and the Stre.gth of Materials,” and six lectures on “Reinforced 
Concrete Construction,” by Mr. C. F. Marsh, beginning in January 
next. The lectures are on Tuesday evenings from 8 to 9 p.m. 
Laboratory instruction in these subjects will be given on the same 
evenings, commencing at 6 p.m. In addition to the foregoing 4 
course of elementary lectures and laboratory instruction 1n 
‘Practical Mechanics” will be given by Professor ( oker, Mr. 
Scoble and Mr. MacDowell on Friday evenings from 5 to 
9p.m. The first lecture in this series was given on the 9th inst. 
and the course is intended to serve as an introduction to the 
advanced course (Mechanics B), 
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rH CONQUEROR’ 


PATENT 


URBINE PUMP. 














18in. Single-stage Turbine Pump and Three-phase Motor, 9in. Three-stage Turbine Pump, Belt-driven, 640 g.p.m., 500ft. head, 
delivering 5000 ¢.p.m., 86ft head, 870 revs. per minute. 1440 revs. per minute. 


The “CONQUEROR” High-Efficiency Turbine Pump 


can be designed so as 


to Suit any Working Condition and 
to Meet the Special Features of any Motive Power. 


They? can be arranged to be direct-coupled, or driven by belting, by variable or constant speed 
electric motors, steam engines, steam turbines, gas or oil engines, water turbines, &c. X&c. 
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PERFORMANCE OF A STEAM ENGINE-DRIVEN PUMP. PERFORMANCE OF A THREE-PHASE MOTOR-DRIVEN PUMP. 

: Constant head with great range in volume of water. Small variation in power for great range in head and volume. 
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“Simplex” Cotton Belting. Canvas Fire Hose, 
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Unsolicited Testimonial from a Brick Manufacturer. 





A PUMP “s" RECORD! 


“With reference to the Pulsometer Pump No. 8 we 
had from you January 1904, we are able to say that it 
has given complete satisfaction under very difficult 


PUI SOMETER conditions, and has not cost a penny in repairs since 
it was fixed. 

ENGIN ERING The Pulsometer has worted where other pumps 

would have failed. I have hd it worKing overhead in 


water, and have worked it for weeKs night and day.”., 
O TD e © 


-_ oo : LONDON : Offices and Showrooms, READING: Works, Spl. BM66 
61 & 63, Queen Victoria St., E.C. Nine Elms Iron Works. 














MILLING CUTTERS. SEND ALL ENQUIRIES TO 
REAMERS. ei “New THE BIRMINCHAM 
GEAR CUTTERS, oo rehe Sy SMALL ARMS CO.,L" 
4OBS. GA UGES. 0, Small Tools Dept., 
ARBORS, &c. &c. & . - * TR Aly Peng 


SUSPENSION BULB FURNACE. 











sib ti GREATEST DIAMETER OF FURNACE EVER OFFICIALLY TESTED TO COLLAPSE. BOARD OF TRADE, 


BOARD OF TRADE, | OTHER CORRUGATED TYPES, 
SUSPENSION f i | ! | | \\ 14,000. 
BULB FURNACE, ii 7, i i i | | Hl | 1} iW | 
15,000. fo ee PT Ta Ue ely HIGHEST 
THE a FAGTOR of SAFETY 
STRONGEST | UNIFORM 
FURNACE THICKNESS 


MANUFACTURED 


THE LEEDS FORGE Co., LIMITED, LEEDS. 


London Agent—Mr. Joseph Hallett, 108, Fenchurch Street, E.C. (Spl) nm58 Telegraphic Address—Enginous, London, 
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ASBESTOS GOODS, BOILER COWERINGS, OILS and GREASES. and ENGINEERS’ STORES. see 














(Patented in 


THE CONTRAFLO CONDENSER = 


320,000 SQUARE FEET AT WORK OR ON ORDER. 


ADVANTAGES :—Minimum Cooling Surface. Minimum Circulating Water. High Vacuum. High Thermal Efficiency. 
Telephone—2369 LONDON WALL. For full particulars and Licence to manufacture apply to:— Telegrams—CONTRAFLO, LONDON. 


THE OONTRAFLO CONDENSER CO., Ltd., 3 & 6, Crown Court, Old Broad Street, LONDON, E.C: 


(Spl) p68 
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CONTRACTS FOR ELECTRICAL WORK AND 
MACHINERY. 
(From a Leaal Contributor.) 


Every order for the supply and erection of electrical 
machinery involves the creation of a contract of some 
kind between a perron, who may be termed the em- 
on the one hand, and a manufacturer on the 
In its simplest form it may amount to the mere 
delivery of a finished article—such as a dynamo. 

Questions may, of course, arise in connection with such 

a contract; but the object of these notes is to deal with 

some of the points which frequently arise in relation to 

contracts of a more complex nature, and to illustrate 
them as far as possible by references to recent cases, 

It often happens that the employer has but little 
technical knowledge of the machinery which he desires 
to purchase. In these circumstances, if he is wise, 
he makes a stipulation that the machinery itself, the 
mode of erection, and the efficiency of the plant shall all 
be subject to the approval of an engineer or other per- 
gon nominated by him. If the work has to pass the 
muster of a skilled person, it is obvious that the manu- 
facturer must pay close attention to the legal incidents 
of the contract into which he enters. 

In the first place, he should be careful to have the 
contract put into writing. If plant is to be installed for 
a municipal corporation or other local authority, he 
should insist upon the document being sealed; for 
although the seal may not be necessary in every case, it 
is always best to be on the safe side. Before agreeing to 
erect works of any magnitude, the contractor should 
make a careful examination of the premises and of the 
ground upon which the foundations of his engines and 
dynamos are to be laid. To draw attention to this may 
appear to be superfluous ; but numerous cases have arisen 
in practice where contractors, relying upon specifications 
prepared by the employer's engineer, have made no tests 
on their own account. The result has often been that the 
proper fulfilment of the contract within the limits of a 
reasonable profit has been found impossible. It should 
be mentioned in this connection that where a contractor 
undertakes to instal plant of a certain specified power he 
must fulfil his obligation to the letter. If he has under- 
taken to provide an engine, dynamo, &c., which will light 
1000 lamps, it will not suffice to supply plant with 
enough power to light 950 lamps. That would not be a 
fulfilment of the contract; and so far from his getting 
any portion of the contract price, the contractor might 
be compelled to remove the entire plant and pay damages 
for breach of agreement. 

We have said that contracts frequently provide that 
the work shall be done to the approval of the employer's 
engineer. The engineer so appointed—who is generally 
named in the contract—occupies a peculiar position. The 
contractor is entirely in his hands. Unless the engineer 
grants his certificate, which is usually required to be in 
writing, the contractor can recover nothing; nor can he 
sue the engineer for refusing to grant a certificate of 
approval. The only exception to this rule occurs in the 
case where it is proved that the employer and the engi- 
neer have fraudulently agreed together to withhold the 
necessary certificate. In such a case the contractor 
would have a right of action against both the employer 
and the engineer. 

It should perhaps be mentioned, for the comfort of 
the contractor, that the employer is also bound by the 
decision of the engineer upon any matter which is left to 
his determination by the contract. He may not like the 
look of the job when completed; he may imagine that 
the output of power, or that the working of the machinery. 
is unsatisfactory, but he is bound by his engineer's cer- 
tificate. The engineer, however, is not altogether 
immune. So if it is his duty to supervise work in the 
course of erection and to see that the contractor uses proper 
materials, he may be held liable to the employer for 
negligence in allowing the contractor to evade his obliga- 
tions. For instance, suppose that the foundations for a 
generating plant were to be laid in concrete mixed in 
certain proportions of sand and cement, the concrete to 
be approved by the engineer. If, after the completion 
of the work, the foundations gave way owing to the use 
of material which did not comply with the specification, 
the engineer might be held liable for negligence. 

In addition to the power of approving the work, the 
duty of making allowances for extras is often entrusted to 
the engineer. Close attention should be paid by the con- 
tractor to this question of extras; for it is probable that 
there never was a contract yet in which some question did 
not arise on this head. Unless the contract provides for 
extras, the contractor does extra work at his peril. For 
instance, if he has to erect plant complete for a lump 
sum, and he finds, in the course of erection, that the 
addition of some further piece of apparatus, or the use of 
more expensive material, would be an improvement, he 
could not recover the additional cost, if he incurred it 
without authority. As a rule, however, the question of 
extras is left to the engineer. And here it is desirable to 
warn the contractor of the necessity for seeing that power 
to allow payment for extras is expressly conferred upon 
the engineer by the contract between the parties. Unless 
the employer has entrusted that power to the engineer, 
he cannot be held liable for anything which the engineer 
may order. 

Nearly every contract contains a provision that the 
work shall be completed by a certain time, the contractor 
being subject to penalties in case of default, or in some 
rare cases entitled to a bonus in case of expedition. 
Time is of the essence of a contract of this kind, and 

the contractor is at peril if he fails to perform it to the 
letter, As a rule, however, the question of time is left to 
the discretion of the engineer, power being conferred 
upon him to extend it if he thinks fit. The contractor 
should take care to see that the contract contains a 
clause to this effect, for the engineer cannot extend the 


ploye r, 
other. 
sale and 


erect machinery within the specified time may lead to 
grave consequences for a contractor. In one case the 
defendant contracted to fit up and complete machinery 
for the plaintiff within a reasonable time, but failed to do 
so. It was held that the jury, though not bound to assess 
the damages at the amount of profits under a contract 
with a third party which the plaintiff was prevented 
from earning, yet might do so if they were satisfied 
by reasonable evidence that the plaintiff would have 
earned these profits if not prevented by the breach 
of contract. 

Many contracts for the erection of plant contain 
clauses providing that the same shall be maintained in 
good working order for a prescribed period. The con- 
tractor should take care to make it a condition of his 
liability that the plant shall be carefully handled, and that 
it shall be worked by experienced workmen. As an 
instance of the immense burden which a maintenance or 
repairing clause may place upon a contractor, reference 
may be made to a case where there was a covenant to 
build a bridge in a substantial manner, and keep it in 
repair for a certain time. The bridge was broken down 
by an extraordinary flood. It was held that the contractor 
was liable to rebuild it. In such a case, however, it will 
not be allowable for the employer to remedy defects with- 
out giving notice to the contractor, and letting him have 
the option of doing the work himself. For instance, in 
an American case, a contractor agreed to build an elevator 
under contract which provided that if after trial there 
was “any deficiency in the working of any of its parts, 
such parts shall be removed and replaced with new and 
acceptable work.” The elevator was not of the stipulated 
capacity, so the employer, without giving notice to the 
contractor, spent money on it to putit right. It was held 
that he could not recover the sums so expended from the 
contractor. 

Haviug dealt with the general aspect of contracts for 
the erection of plant and machinery, it remains to consider 
certain points which may arise in special cases. Thus, 
suppose there is a contract to supply power, what are 
the obligations of the party supplying it? In one case, 
the plaintiffs agreed to become tenants of a room in a 
factory in which there was an engine, which was used to 
actuate the machinery in the building, including a 
machine in the room let to the plaintiffs, and the 
defendants agreed to supply power for the working of that 
machine. The question was whether the defendants 
were liable for an accident to one of the plaintiffs’ work- 
men. The accident arose from the power which worked 
the plaintiffs’ machine doing so in such a violent 
manner, and at such a velocity, that the drum of the 
machine was burst, and a workman was killed by being 
struck by one of the pieces. As employers, the plaintiffs 
were liable to pay compensation to the widow of the 
workman, and they brought an action to recover 
damages, the sum which they had to pay. 

It was decided by the Court of Appeal that the obliga- 

tion of the defendants to supply power did not arise upon 
a demise, but upon aspecific contract which involved in 
the absence of special conditions, thatthe power supplied 
should be reasonably fit for the purpose for which it was 
supplied, and that the defendants were liable for the con- 
sequences of a breach of that contract. The following 
passage from the judgment of Cozens Hardy, L.J., serves 
to explain the reason of the judgment :—‘“ There was, in 
fact, a purchase of something, whatever if may be called, 
and it seems to me that the principle which governs the 
relation of the parties upon a purchase and sale, namely, 
that the article bought should be fit and proper for the 
purpose for which it is to be used, is equally applicable to 
the supply of power.” Where, as frequently happens in 
the case of a tenement factory, the owners of the factory 
supply power from a central plant to a large number of 
independent manufacturers, they would do well to consider 
the advisability of so limiting their liability that they 
cannot be sued for the damages caused by the main 
engine racing or other accident. 
The use of technical terms in contracts for electrical 
work is very common, but is not unlikely to lead to con- 
fusion. In an unreported case, heard by the judge at 
the Mayor's Court on February 12th, 1907, a question 
arose as to what is meant by a “ complete installation ” 
in relation to the supply of electricity The plaintiffs 
quoted for the electrical part of an installation which was 
to be used for lighting a house. The dynamo, which 
was to charge accumulators, was to be worked by a 
3 horse-power engine, which the defendant had in his 
possession. The plaintiffs agieed to provide a complete 
installation for a certain sum, that sum being made up 
of a number of items, including accumulators, switch- 
board, and other fittings, but apparently not including a 
cut-out or shunt resistance. The main point in the case 
was whether a cut-out and shunt resistance were neces- 
sary parts of a complete installation. If so, they could 
not be charged for as extras. It was contended on the 
part of the defendant that, even given a good 3 horse- 
power engine, a cut-out and resistance were necessary. 
The plaintiffs, however, replied that when making their 
estimate they assumed that the engine was new; that if 
it had been new a cut-out would not have been neces- 
sary ; and that they were therefore justified in charging 
for cut-out and resistance as extras. They also alleged 
that since the specification was made out the defendant 
had demanded an increase in the size of the battery. 
Had they known that the battery was to be larger, this 
would have influenced their judgment in deciding whether 
to provide a cut-out. In an action for the price of the 
work done, the judge decided this point in favour of the 
defendant, laying it down that for a complete installation 
a cut-out and shunt resistance should always be supplied. 
He was not, apparently, impressed with the argument 
that the increase in the size of the battery would have 
affected the plaintiffs’ judgment. 

Where a contract for the supply of electricity provides 
that the person supplying shall be paid the “actual cost 
of generating,” questions may arise as to whether this 





plant. In a case recently discussed in the Privy Council 
the defendants agreed to supply electricity for street 
lighting, and everything necessary for supplying electricity 
to the street lamps. 

The remuneration clause was in the following form :— 
“In consideration whereof the municipality undertakes 
and agrees to pay to the said contractors or to their 
assigns at such rate as will yield to the contractors a 
return equal to 10 per cent. over the actual cost of 
generating the light, payments to be made quarterly.” 
The discussion centred round the meaning of the term 
“ actual cost of generating the light.” The Privy Council 
have held that the term “ generating the light” was 
intended to include not only the generation of the current, 
but also the transmission of the current to the points 
where the light is finally evolved. As tothe “ actual cost 
of generating the light,” they expressed the view that this 
covered and included all that the production of the light 
cost the contractors, and nothing more. With regard to 
depreciation, they adopted the words of the Chief Justice 
of the Cape of Good Hope, who said :—“ The cost of the 
plant forms part of the actual cost of generating the light, 
but, as the use of-that plant would extend over several 
years, it could obviously not have been intended that the 
whole of that cost shall be charged during the first quarter 
of the contract. But the same objection does not exist 
to a distribution of the actual cost of the plant over the 
whole period of the life of such plant. The effect of 
allowing a certain sum for depreciation in the quarterly 
accounts of the plaintiffs would simply be to distribute 
the actual cost of the plant over the whole period during 
which it would, in the ordinary course, be of any service 
in the generation of electricity and light.” They also 
came to the conclusion that the cost of insurance, which 
came within the same category as rent, rates, and taxes, 
ought to be allowed. 

In cases where the works on completion are a source 
of danger to third persons, the employer may sometimes 
seek to recover damages from the contractor for injuries 
so sustained. To determine the question whether the 
contractor is so liable, it is necessary to consider the 
terms of the contract with some care. To take a clear 
case: if the contract provided that dangerous machinery 
was to be guarded, the contractor would be held liable 
for any accident arising owing to his omission to provide 
a guard. Questions of this kind sometimes arise in rela- 
tion to wiring contracts, In one case a contract for the 
installation of electric light in a building to be used for 
the purposes of public baths and wash-houses provided 
—inter alia—*That the whole of the work is to be 
carried on in accordance with the existing rules as framed 
by the Phenix Fire-office.” Rule 5 of these rules pro- 
vided that, ‘“ Where a system of metal tubes is employed, 
the metal tubes should be earthed, except in those cases 
where earthing would not be desirable.” A system of 
metal tubes was employed for the work, and in conse- 
quence of such tubes not being earthed, a bather 
received an electric shock which caused his death. The 
local authority, which owned the baths, paid damages in 
respect of his death. In arbitration proceedings, in 
which the local authority sought to recover the sum so 
paid from the cortractors, the arbitrator found that 
earthing the tubes would not have been desirable so far 
as risk of fire was concerned, but would, in fact, have 
been desirable so far as risk of accident to bathers was 
concerned. It was held, upon the hearing of a special 
case stated by the arbitrator, that inasmuch as the 
insurance company’s rules were framed for the preven- 
tion of fire, and earthing was not desirable for that 
purpose, there had been no breach of contract, and that, 
therefore, the wiring contractors were not liable. 

It often happens that electrical firms are engaged not 
directly by the employer, but by a building contractor, 
or other person who undertakes the execution of large 
works. 

When a contractor makes a tender for the execution of 
large works he must of necessity enter into many sub- 
contracts for the supply of the machinery and materials 
which are necessary to enable him to carry out his under- 
taking. If those who supply the machinery can look 
upon the local authority or other body for whom the 
work is to be carried out as some kind of security that 
their accounts will be paid, they will be the more ready to 
deal with the contractor. Sometimes the head contract 
affords this important measure of security to those 
who supply machinery, and for their greater protection 
firms who do business in this way should see that 
the head contract is so drawn. In a recent case a 
contractor undertook to construct sewage works for a 
local authority, the price to be paid by monthly instal- 
ments on the certificate of the engineer, less 10 per cent., 
the 10 per cent. to be retained and paid over to the con- 
tractor six months after the completion of the works. 
The contract also provided that certain machinery for 
the works was to be supplied to the contractor by certain 
specified firms, and it also provided that:—“ If the engi- 
neer shall have reasonable cause to believe that the 
contractor is unduly delaying proper payment to the firms 
supplying the machinery he shall have power, if he thinks 
fit, to order direct payment tothem.” The contractor was 
made bankrupt on his own petition shortly before the 
works were completed. At this time he owed a sum of 
£836 8s. 9d. to a number of firms, and there was due to 
him from the local authority a sum of £1574 15s. 10d., 
which was claimed by his trustee in bankruptcy for the 
benefit of creditors generally. Subsequently the engi- 
neer of the local authority issued a certificate to the effect 
that proper payment had been unduly delayed, and the 
question in the case was whether the local authority had 
power to pay over the sum of £836 8s. 9d. direct to the 
firms who had supplied machinery. Mr. Justice Bigham 
held that by presenting his own petition the contractor had 
unduly delayed payment within the meaning of the clause 
above set out. It was also held that the power of the 
engineer was not annulled by the bankruptcy of the 
contractor. The learned judge said:—‘ This (clause) 
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AVRANCHES RAILWAY VIADUCT 
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engineer representing the council to dispose of money | 
which could otherwise come to the bankrupt, in a certain | 
| 5$in. thick, which is further strengthened by 


way under certain circumstances. It is an authority 
which, in my opinion, it was not competent for the con- 
tractor to withdraw. 
exercised in this case.” One has only to read this de- 
cision to understand its full significance. Where the 
contract between local authority and contractor contains 
a clause to the above effect, those who supply machinery 
need not fear the insolvency of the contractor. Of 
course, in the absence of the clause, they could always 
prove as creditors in the bankruptcy, but their claims 
would then rank along with those of unsecured creditors. 
With the protection of the clause the position of one who 
supplies machinery appears to be equal to, if not even 
better, than that of a secured creditor. 








SOME REINFORCED CONCRETE BRIDGES IN 
FRANCE. 


THREE reinforced concrete bridges have recently been 
constructed in France which exhibit certain novel 
features of interest in their design. The bridges have 
been designed by M. A. Considére, late Inspecteur Général 
des Ponts et Chaussées. Two of them were constructed 
for the Manche Railway at Avranches and Coutances in 
Normandy; the third is a footbridge erected at the 
Menier Factory at Noisiel near Paris, spanning a branch 
of the river Marne. 

The viaduct at Avranches—illustrated herewith—which 
is 282ft. in length, comprises an arch of 110ft. span cro3s- 
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are spaced 7ft. 7jin. apart centres, and are about 12in. 
square in section, carrying a reinforced concrete floor 
small 
longtitudinal beams under the rails. 

The rail track is 1:00 m. gauge, and the bridge is 
designed for a load consisting of two locomotives each 
weighing 21 tons, on a wheel base of 2°2 m., with car 
riages weighing 14 tons. Oneither side of the permanent 
way a footway is formed in reinforced concrete having 
an over-all width of 3ft. 6in. A handrail consisting of 
ijin. diameter solid steel bar is carried along the 
bridge on either side, passing through the vertical and 
inclined members of the bracing. The bowstrings are 
carried on cast iron and steel roller saddles of the usual 
type employed in steel bridge construction, the span being 
free to move at one end. 

The arch span over the river Sée is 110ft. 2in. in the 
clear between the springings, with a rise in the arch of 
23ft. 6in. The clear headway at the centre of the span 
above low water is 3lft., reduced at highest water to 
19ft. 6in. The arched member of the span consists 
of a solid spirally reinforced concrete mass, 10ft. 6in 
in width over all, varying in thickness from 18in.- 
at the haunches to 14in. at the crown. The reinforce- 
ment consists of longitudinal steel bars, every six bars 
being encircled by spirals of jin. steel wire. The spirals 
intersect each other, as shown below. The longitudinal 
bars are lin. diameter near the outer faces of the member, 
and gin. elsewhere. The member is further stiffened by 
the construction of three ribs, two at the outer edges, and 
one at the centre, commencing at the haunches, where 
each is 1ft. 4in. in depth, in addition to the normal depth 
of the members, and dying away at a point about 15ft. 


Swain Sc. 


The arch members are spread out near the abutments 
in order to reduce the pressure on the ordinary mass 
concrete to between 110 lb. per square inch and 140 |b, 
per square inch, and the reinforcements of the ribs at the 
extrados of the arch are carried into the concrete of the 
abutments. 

The arch is of the fixed type, and is not articulated at 
either the crown or haunches, thus utilising the advantages 
consequent on continuity between the arch and the longi. 
tudinal girders. In order to minimise the molecular 
effects produced by continuity, the depth of the section, 
and thereby the moment of inertia of the arch, has been 
reduced as far as possible. For calculating the stresses 
in the bridge the method described by M. Considére in 
the “ Annales des Ponts et Chaussées” in 1905 has been 
adopted. This method is based on the assumption that 
an element of the arch of a moment of inertia = I may 
be replaced by the moment of inertia of the longitudinal 
beams increased by I cos a, @ being the inclination of 
the element of the arch. 

The following are the maximum stresses in the several 
members of the bridge, taking into account full rolling 
load, dead load, wind pressure, and the effects of contrac. 
tion and the variations of temperature : — 

Per square inch, 
740 Ib, 
555 |b. 
1070 Ih, 
7-1 tons, 


Arch = - cowie te > ; 
Longitudinal girders and other members 
Bowstring member of girder span 


Steel armouring dak hast Pedant gta) wee 
The whole of the compression members throughout the 
work are reinforced by the method of combined longi- 
tudinal and spiral armouring introduced by M. Considére. 
The bridges described in this article are the first examples 
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DETAILS OF BOW-STRING SPAN 


ing the river Sée, a bowstring girder bridge of 100ft. 
span crossing the line of the Chemin de fer 
de l'Ouest, and two straight beam spans of 34ft. 
each. The foundations of the bridge spans are of con- 
crete and masonry carried down to the rock, except in the 
case of the arch terminal abutment, which is constructed 
on a bed of concrete resting on reinforced concrete piles 
driven through the bed of the river to the rock. 

A typical cross section of the bowstring span and other 
details are shown above. The overall width of the 


bridge is 15ft. 33in., the clear width being 12ft. 2}in. | 


The maximum height of the bowstring is 14ft. lin., and 
the upper and lower members are connected by N bracing 
in thirteen bays. The upper or compression member is 
reinforced on the Considére system by ten longitudinal 


bars with spiral binding, at a pitch varying from 23in. to | 


34in. The compression member is of uniform octagonal 
section 1ft.64in. diameter over the flats. The details of the 
reinforcement of the lower or tension member of the 
bowstring are clearly shown above. The cross beams 


from each haunch. The reinforcement of each rib consisis 
of ten 14in. bars stirruped to the longitudinal bars below. 

The vertical spandril supports are reinforced by vertical 
or longitudinal bars, supplemented by two or three systems 
of spirals interlaced. The columns at the abutment are 
14in. by 214in., the others decreasing in section towards 
the crown of the arch. The details of these and of the 
transverse bracing are clearly shown above. The 
longitudinal beams carrying the deck of the bridge, per- 
manent way, and footways on either side are two in 
number. Near the abutments they are 3ft. deep and 18in. 
wide, elsewhere the depth is uniformly 2ft. 34in. The 
armouring is shown in the section. The decking is 11}in. 
thick, armoured with longitudinal bars stirruped together 
vertically, and strengthened by cross beams, one occurring 
at each pair of spandril columns. The beams are 8in. 
deep. The footways are carried on corbels thrown out 
from the deck beams, the parapet being finished by a 
moulded cornice. The clear width between the handrails 
is 13ft. 14in. 
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DETAIL OF ARCH SPAN 


of the system constructe]. That we have just referred 
to was commenced in May, 1907, and completed in 
October, 1907. The construction of the arch occupied 
two months only, the concreting being completed in four 
weeks. 

M. Considére claims for his system of spiral armout- 
ing that the resistance of the material to compres- 
sive stresses is enormously increased beyond that obtain- 
able by the methods hitherto used. The object of the 
spiral armouring is to resist the lateral bulging of the 
concrete without which crushing cannot result. Trans- 
verse stresses are resisted by the longitudinal bars of the 
reinforcement. ; 

With the object of submitting the system to a practical 
test on a large scale under actual working conditions, ® 
bridge was erected in the station yard of Ivry-Orléans. 
and a test to destruction was made when the work was . 
3} months old. The span of the bridge was 66ft. Th: 
two main beams, spaced 8ft. 2in. from axis to axis, wel’ 
bowstrings of 7ft. Tin. rise. The upper and compresse 
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THE BOWSTRING SPAN 


members were strongly spiralled. They were generally 


10in. diameter, but only Sin. in the central bay where it | 


was desired to test, under very heavy loads, spirally rein- 
forced concrete of great resistance. The lower tension 
members were straight, and connected by the decking. 


They had a diameter of 10in., and were reinforced with | 


longitudinal bars and surrounded with spiral reinforce- 
ment with the object of consolidating the connections. 
The 10in. by 10in. sections of the upper member were 
armoured with jin. spirals of Sin. diameter and 2}in. 
pitch, equivalent to a percentage of 4°75, exclusive of 
longitudinal bars. The 8in. by 8in. section was armoured 
to 5°8 per cent. The proportions of aggregate in the 
upper member were :—Cement, 2; ballast, 2; and sand, 
1, by volume, or double the amount of cement ordinarily 
used in practice. 

The bridge, weighing 30 tons, supported 241 tons of rails. 
At the moment of failure the pressure on the concrete in 
the spirally reinforced core was 6540 lb. per square inch 
in the members of 10in. diameter, and 10,240]b. per 
square inch in the 8in. diameter members. 


Photographs of the Avranches viaduct under construc- 


tion and completed are reproduced above, one view 
showing the bowstring span, with most of the armouring in 
position ready for concreting. The total cost of the 


Avranches viaduct, including foundations, amounted to | 


£4560. 


The bridge at Coutances carrying the Chemin de fer | 


de la Manche over the river Soulle consists of an arch 
span of 110ft., and three beam spans in the approaches, 
the total length being 198ft. The arch span is exactly 
similar to that at Avranches, which we have described 
above. The total cost of the work, including foundations, 
was £2520. The bridge was completed in March, 1908, 
and took two months to construct. 

The bridge at Noisiel is of 146ft. span, and connects 
two sections of the Chocolat Menier factory, separated 
by a branch of the river Marne. It is of arched type, 
with vertical spandrils measuring 14in. by 14in. at the 
abutments, and 12in. by 12in. elsewhere. The arch 
members, two in number, are spaced 18ft. apart in the 
clear, and are 2ft. 2in. deep at the haunches, and Ift. Sin. 
deep at the crown by 15in. wide. The deck members, as 
well as the arched ribs, are connected transversely by 
cross beams. The spandril columns support a series of 
‘mall arches carrying: the deck of the structure. The 
bridge is used for foot traffic only. The contractors 


for the Avranches viaduct and the bridges at Coutances | 


and Noisiel were MM. Loup et Fils, of Paris. 








TARGET PRACTICE IN THE ITALIAN NAVY. 


In pursuance of a scheme for making uniform the gun- 
layer’s regulations, and for promoting specialisation among 
officers qualified as artillerists, the Italian Minister of 
Marine established, at the beginning of this year, a school 
of target practice onthe battleship Sardegna. The results 

















CONSTRUCTION OF THE BOWSTRING SPAN 


of the combination of scientific study and practical 
training realised by the scheme is shown by this year’s | 
returns of target practice just to hand.* 


record some of the more noteworthy of the results. The 
| gunlayer’s prize shooting took place with ships steaming on 
a track marked by buoys, at a speed of 14 knots, firing 
at a target 23ft. by 56ft. for heavy and medium calibres, 
and 10ft. by:80.5ft. for small guns. Some ships averaged 
75 per cent. of hits, whilst the average of the whole was 
60 per cent. The following table shows the record per- 
| formances of some guns :— 


Calibres in inches. 





7 13.5 

Heavy guns ... ) 12 

10 

ei ‘ ‘ ‘ »Range, 

| 8 (turrets)) 2 2/| 20 2700-2900 
Secondary guns - r (casem.) r ; a | yards. 

| 4.7 4 4; 16 | 

{ 3 6 5 | 24 /} Target, 305 
Small guns + 225 6 5 16 | ;sq. ft. Range, 

\ 1.85 6 | 5) 2 |) 1370 yds. 


| 





The results obtained by tactical groups are still more 
interesting. The target was formed by a torpedo boat 
| carrying one large target, 23ft. by 82ft., and towed at a 
| speed of 24 knots. 
| At the close of the autumn manceuvres, the second 

division, composed of the armoured cruisers Garibaldi, 
| Varese, and Ferruccio, at a range of 4400 yards, fired 
| four rounds from each secondary, and one round from 
| each heavy gun, making an aggregate of 109 rounds for 
the whole broadside. The result was: 21 hits on the 
torpedo boat’s hull, 57 on the canvas, a total of 78 hits, 
or 71.5 per cent. 

| Inthe prize firing of single ships at moving targets, 
| towed ata relative speed of 24 knots, some ships averaged 
| 75 per cent. with medium-sized guns, and with a speed 
| of 14 knots 40 per cent. of hits with heavy guns, the 
range being in both cases 6500 yards. 

These results afford an instructive comparison with those 
| of this year’s French target practice—écoles a feu— 
| which commenced at the Salins d’Hyéres at the end of 
| August. The returns for the squadron battle practice 
| show a percentage of 34.8 hits; the average of thirteen 
| battleships at arange of 4900-5500 yards, and a speed of 
| 12-15 knots, with speed and course of the ship unknown 
to the gunnery officer, was 20 per cent. hits. The Jules 
Ferry headed the list with 33.1 per cent., the worst per- 
formances being those of the Liberté—13.8 per cent.— 
and the République—11.7 per cent. 








The quickness | 


and accuracy of firing attained shows the increased effi- | Tur whole of the Eastern Counties between the Wash 


ciency in the Italian navy, and it will be of interest to | 


RAILWAY FACILITIES IN NORTH-EAST 
ANGLIA. 


and the Thames are served by the Great Eastern Rail- 
way, except on the south, where the Tilbury runs to 
Southend, and on the north where the Midland and Great 
Northern joint line runs from Peterborough, and from 
Bourne and Spalding, through Sutton Bridge to Cromer, 
Norwich, Yarmouth, and Lowestoft. In view of the 
proposed amalgamation of the Great Northern, Great 
Central, and Great Eastern railways, the future of the 
Midland and Great Northern joint line is an interesting 
problem, especially as to the part the Great Northern will 
play, as, although the Great Eastern provides the 
quicker route from London, yet there are many people 
who prefer to travel from King’s Cross. 

The Great Eastern line between London and Norwich 
had a chequered career in its early days. Powers were 
obtained in 1836 by the Eastern Counties Railway to 
construct a line between London and Yarmouth vid 
Colchester, Ipswich, and Norwich; but it only got as far 
as Colchester. In June, 1842, the Norwich and Yar- 
mouth was incorporated, being a line from the Vauxhall 
Station in Yarmouth to Thorpe Station, Norwich; and 
another line in 1844 from Norwich to Brandon, where it 
joined the Eastern Counties’ London, Cambridge, and 
Ely Railway. In 1862 all these and other lines were 
amalgamated into one Great Eastern Railway. 

The original station in Norwich, Thorpe, is now a goods 
warehouse, and is on the south-west side of the existing 
station, as seenin Fig.1. The present station was opened 
on May 8rd, 1886, in anticipation of the Royal Show of 
that year, which met in Norwich. It has three platforms, 
the longest of which is 750ft. in length, and six platform 
lines. There is a siding between Nos. 4 and 6 platform 
lines with access from each of those lines, and as there is 
a second connection between the siding and No. 4 plat- 
form line, direct access is given between Nos. 4 and 6 
platform lines. Scissor crossings are provided between 
Nos. 2 and 8 lines. The most northerly platform line is 
rarely used for passenger trains. Its general purpose is 
to hold empty stock, and at its end is a horse and 
carriage dock. Other docks are on the opposite side 
of the station. Between the platform line above referred 
to and No. 6 platform line is an engine siding and a water 
column at the end of the platform. 

The approach to the station from the city is very fine. 
Above the front of the station buildings rises a dome 76ft. 
high from the ground. An awning is provided over the cab 
approach, and the booking-office is in the entrance hall, 
with waiting-rooms on either side, and the refreshment 
and dining-rooms in the northern corner. On the 
northern side are the parcels offices, which have a 
separate approach, covered by an awning. This is a 
good arrangement, as there is a large traffic in small 
consignments sent away from Norwich. Nearthe parcels 
office is an excursion booking-office, which is another 








* “ Rivista Marittima,” IX., 1908. 


useful feature, as it relieves the entrance hall, 
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The station, which is the next in importance on the 
Great Eastern to Liverpool-street, has a large circulating 
area covered by a roof of six spans, which vary in width 
from 22ft. to 40ft., and carried on girders supported by 
columns, one row of which is 72ft. from the station 
buildings, and two other rows each 36ft. apart. The 
columns are 21ft. high above platform level. The cab- 
stand is under this roof, on the south side. The plat- 
forms themselves are covered with umbrella roofing for 
a distance of 350ft. 

The signalling is controlled from Norwich Thorpe 
Station box, which has a locking frame of 110 working 
and 15 spare levers. Immediately outside the station 
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but this has not been done in deference to the wishes of | subsequently altered, and a junction made with the Bourne 
_the residents on the west side of the city. The trains , and Lynn ata point known as South Lynn. Yet another 
for the Waveney Valley—from Tivetshall to Bungay— | company was the Yarmouth and North Norfolk, which 
and a local service to Ipswich still use the Victoria | made a line from Yarmouth Beach Station to North 
Station. | Walsham, and a fifth was a small company—the 

The other principal stations of the Great Eastern in | Yarmouth Union—that joined the Yarmouth and North 
North-East Anglia are Lowestoft, Yarmouth South Town, | Norfolk, and ran to the Quay. In 1882 the three lines 
Yarmouth Vauxhall, and Cromer. At Lowestoft there are | east of Lynn were amalgamated under the title of the 
two platforms and three platform lines, one 200 yards | Eastern and Midlands Railway, and the new company 
in length, and two 180 yardsin length. At Yarmouth South | constructed the Lynn loop from South I 4ynn on to the 
Town, where the London trains arrive and depart, there | Great Eastern Hunstanton line, and extended the | vynn 
are also two platforms and four platform lines, the two | and Fakenham to Melton Constable, and from that 
main platform lines being 250 yards in length. At point, in three directions, to Cromer, North Walsham, 
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there is a triangle, the northern junction of which is seen 
on the left in Fig. 1. To the left are the lines for Cromer 
—which branch off at Whittingham two miles out— 
Yarmouth, and Lowestoft, and to the right the lines for 
Ipswich and for Ely, which separate at Trowse—less 
than a mile from Thorpe Station, and on the south of 
the river Wensum. The above-mentioned junction— 
that on the left of Fig. 1—is worked from Thorpe Junction 
box. The base of the triangle is known as the Wensum 
Curve, and permits Cromer trains and those between Ely 
and Yarmouth and Lowestoft to run direct without 
entering Norwich Thorpe Station. The junction’ nearest 
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CITY STATION, NORWICH 


Yarmouth is worked from Wensum Junction box, and 
the other end from Swing Bridge Junction. This latter 
box also controls the working of the traffic over the 
opening bridge acrossthe Wensum. The original bridge 
was built in 1845, and was replaced by a double line 
bridge in 1906. The gradient approaching Norwich 
Thorpe Station rises 1 in 205. 

The Great Eastern have another station in Norwich 
-—the Victoria Station—on the west side of the city. 
This was originally a circus, and was the terminus of 
the Eastern Union Railway—from Ipswich to Norwich, 
and now part of the main line—but a loop from Trowse 
Upper Junction enables trains to travel vid Trowse. 
The line to Victoria and that station might be closed, 


In the station it is 1 in 349. | 


Fig. 1-PLAN OF NORWICH THORPE STATION 


Vauxhall there are the same number of platforms and 
lines, of which the two middle roads are 190 yards in length 
with a crossover between. At Cromer there are two 
platforms and three platform lines, each 180 yards in 
length. A middle road is provided between the two 
inner platform lines with a connection with each of 
these roads. 

The company known as the Midland and Great Northern 
Joint Lines is a combination of several independent com- 
panies. One was the Bourne and Lynn, or Midland and 
Eastern, from the Great Northern Railway at Bourne— 
where there is a branch from the Great Northern main line 
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| at Essendine, through Spalding—using the Great Northern 

Station—and Sutton Bridge to the Lynn Station of the 

Great Eastern. Another independent company was the 
| Peterborough, Wisbech, and Sutton Bridge. It leaves the 
| Leicester and Peterborough line of the Midland Railway 
| at Wisbech Junction, Peterborough, and crosses the Great 
Northern and Great Eastern main line on the level at 
Murrow, and joins the Bourne and Lynn at Sutton Bridge. 
At the other—the east—end of this station the Nene is 
crossed by an opening bridge that was reconstructed in 
1897. East of Lynn was the Lynn and Fakenham Rail- 
way which was originally designed to run from an 
independent station in Lynn, and cross the Great 
Fastern Hunstanton line on the level, The plans were 


where it joined the line from Yarmouth Beacu, and 
to Norwich. In 1889 the Bourne and Lynn and the 
Peterborough, Wisbech, and Sutton Bridge Railways 
were transferred jointly to the Midland and (Cireat 
Northern Companies, and in 1898 the Eastern and 
Midlands were taken over by the same two companies, 
which work the whole by a Joint Committee having its 
own Officers. Some time previously the Midland opened a 
railway between its main line at Saxby, near Melton 
Mowbray, to Bourne, whereby it gained a direct route 
from Nottingham, Leicester, Birmingham, «c., to Cromer, 
Norwich, Yarmouth, and Lowestoft. The access to 
Lowestoft was not obtained by it, nor by the Great 
Northern, until 1903. A new line was constructed by 
the Norfolk and Suffolk Joint Committee, the Midland 
and Great Northern Joint Committee, and the Great 
Eastern, from Yarmouth Beach and from South Town to 
Gorleston North Junction, and thence by the coast 
through Gorleston-on-Sea and Corton to Coke-ovens 
Junction on the Great Eastern Railway near Lowestoft 
station, into which the Midland and Great Northern 
Joint have running powers. How it will fare as a result 
of the Great Northern, Great Central, and Great Eastern 
agreement remains to be seen. Most of the Midland 
and Great Northern trains end at Lowestoft North, on 
the line of the Norfolk and Suffolk Committee, but they 
have running powers into Lowestoft Central, which they 
exercise about four times daily. 

The Norfolk and Suffolk Joint Committee also own 
another line made by agreement. This is the line between 
North Walsham and Mundesley-on-Sea, and thence to 
West Runton between Sheringham and Cromer. By this 
line the Great Eastern is able to gain access to Sheringham 
by running over the Midland and Great Northern Joint 
line from West Runton. 

The Midland and Great Northern Joint Committee 
have ample accommodation at Yarmouth Beach and 
Norwich stations. In Fig. 2 is a plan of their city station 
in Norwich. Itis on the north-west side of the city, and ten 
minutes’ walk from the market-place. The two platform 
lines are 660ft. long, and the two bays are 250ft. long. 
The platform is 75ft. wide, has a cab-stand in the centre. 
and is covered for a length of 875ft. Itis served by a 
double line which becomes single at the North box, 
half-a-mile distant. There is ample accommodation for 
goods traffic, and there are an engine shed and a 45ft. 
diameter turntable. 

Originally the whole of the lines operated by the Mid- 
land and Great Northern Committee were single-tracked, 
but many of them have been doubled. Many of the 
trains are express, only calling aé the principal stations, 
and the average speed for these is from 41 to 43 miles 
per hour, which has to provide for slackening down to go 
through the passing places, and to drop and lift the 
electrical tablet for single-line working. The fastest 
train is the 1.10 from King’s Cross, which only calls at 
Peterborough on its journey from King’s Cross to Melton 
Constable, and runs from Peterborough to Melton 

| Constable in 95 minutes for the 68 miles, or an average 
of 43 miles per hour. 
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MANCHESTER ELECTRICAL EXHIBITION. 
No. VI.* 


Tux tirm of Eckstein, Heap and Co., of Manchester, is 
a complete series of house service fuse-boxes 
uitable for either open or enclosed spark fuses, and for 
Ss 


also showing 





Fig. 79—-OIL BREAK SWITCH 


currents from 1 to 400 ampéres. They are of the ordinary 
cast iron and water-tight types. , 
During the last three years the firm has made a 





Fig. 80—OIL BREAK SWITCH 


speciality of the construction of high and low-tension oil 
break switches for all purposes, and supplies them in five 
standard sizes, from 15 to 800 ampéres per phase. Oil 





Fig. 81—REMOTE CONTROL OIL BREAK SWITCH; 


break high-tension switches are shown on the stand, as 
illustrated in Figs. 79 and 80. One of these illustra- 
tions, Fig. 80, it will be observed, shows the switch 





Fig. 82—-OIL BREAK SWITCH FOR SLIP RING MOTOR 


removed from its case. Hand-operated switches of 
this type are made with or without automatic over- 





load and reverse current gear, and with or withou 


larly to the remote control oil break switches. Fig. 8 


squirrel cage motor from a distance. 











t | circuit voltage has been restored and the operating 


automatic no-voltage release and overload gear. Space| switch turned so as to repeat the series of connec- 
forbids us describing all the exhibits on this stand, and | tions described above. 
we must therefore confine ourselves more particu- | it will be seen that the operating switch can be placed in 


From the above description 


1 | any convenient position at a distance from the main 


shows one of these switches as exhibited on the | switch. 
firm’s stand. This is intended to be used for starting a | 

Fig. 82 shows a | high-tension iron-clad switch unit, suitable for use in 
similar switch for use with a slip ring motor. This par- | collieries. This is complete with an‘oil brake switch and 


Among other things the firm is also showing a 
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are not suitable for protecting the motor from overload 


overcome. 


F’,, F,, and F; to the terminals A,, Ay, A; of the oil switch 


overload gear is not supplied, and to 
terminals D, E, F of the trip coils 
when these are fitted. To close the 
main oil switch the operating switch, 
which can only be turned in a clock- 
wise direction, is turned to the position 
XY. Current now flows from the line 
A, through the coil Z of the electro- 
magnet back to the line As, and this 
causes the plunger K to be drawn up 
against the. yoke L. The bottom of 
the plunger engages with the bell-crank 
lever M, and pulls it up, thus forcing 
the movable contacts into the fixed 
contacts, thereby closing the main 
circuit. At the same time the toggle 
levers are forced over their dead cen- 
tre, thus holding the movable contacts 
in the closed position. The operating 
switch is constructed so that it cannot 
be left in this position, but immediately 
passes into the position F H, in which position current 
passes from the line A; through coils Z E! of the electro- 
magnet back to terminal B, of the main oil switch. It 
will therefore be observed thatthe switch is closed by means 
of the top coils energised from the incoming line side of the 
source of supply, whereas the electro-magnet plunger is 
held up by means of both coils in series energised from 
the source of supply, but connected on one phase to the 
incoming line side A;, and on the other phase to the 
outgoing line side B, of the main oil switch. In this 
position of the operating switch, which is marked 
“ starting,” the trip coils are inoperative, that is to say, 
if a heavy current passes—as will 
be the case while the motor is start- 
ing up—the switch will not be auto- 
matically released. After the motor 
has been run up to speed the operating 
switch is turned into the position 
marked “ running,” in which the cur- 
rent passes from the line through both 
coils Z and E' in series through the 
release arms N O of the overload trip 
coils. If now an overload of a prede- 
termined amount occurs on any phase 
one of the plungers G I J of the over- 
load trip coils is drawn up and hits 
the striking bar, causing the contacts 
P to part, thus opening the electric 
circuit of the operating coils Z and Fig. 
E'. The plunger K immediately 

falls, and in doing so strikes the bell crank lever 
M, thus releasing the toggle levers and causing the 
movable contacts to fall, thereby automatically opening 
the main circuit. If the supply fails the electromagnet 
is de-energised, and the plunger K therefore falls as 
described above and automatically opens the main oil 
switch. After the main oil switch has opened, either 
automatically due to a failure of the supply circuit, or to 
an overload, or to the operating switch being turned to 


Fig 





* No. V. appeared October 23rd, 





the off position, it cannot be closed until the supply 







ticular switch, however, is not for remote control. It is 
a well-known fact that to fuse a squirrel cage induction | and “ wattless” wattmeter of Elliott Brothers’ make, 
motor in a satisfactory manner is not easy, because these | which is of the flush pattern. There are also three single- 
motors usually take such a large starting current, that if | pole isolating links. 
fuses are able to stand this current then obviously they | doors giving access to the apparatus cannot be opened 


and the outgoing cables to the motor are connected to 
the terminals B,, B., and B, of the oil switch, when 
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Fig. 88—DIAGRAM OF CONNECTIONS 


having automatic gear, ammeter, voltmeter, wattmeter, 


The arrangement is such that the 


. | unless the switch is in the off position, and similarly, the 


In the type of gear shown in Fig. 81 this difficulty is | high-tension switch cannot be closed unless the doors 
Fig. 83 shows a diagram of connections | have previously been shut, thus preventing all accidental 
for a switch of the class shown in Fig. 81, and it will be contact with live apparatus. 

observed that it is assumed that fuses are used. The 
main or supply cables are connected through the fuses | cases for switches, suitable for complying with the Home- 


In addition, there is a series of cast iron and sheet iron 


. | office regulations relating to collieries or textile factories. 
Oil-immersed three-phase controllers are shown in two 
sizes, one suitable for currents up to 50 ampéres and the 





. 84—EXTERIOR OF OIL-IMMERSED CONTROLLER 


other up to 150 amperes per phase. A controller of this type 
is shown in Fig. 84, and its interior is shown in Fig. 85. 
They can be arranged either as star mesh, reversing, or pole- 
changing switches. In conclusion, it may be mentioned 
that the stand is lighted with Beck flame arc lamps of 
the direct-current and alternating types. These lamps 
are of remarkably simple construction. 

The exhibits of Elliott Brothers comprise all kinds of 
measuring instruments, testing sets, &c. Moving coil 
ammeters and voltmeters for continuous-current switch- 
boards are shown in the round and sector patterns, and 
in some instances the instruments have illuminated dials. 





85-INTERIOR OF OIL-IMMERSED CONTROLLER 


There are also dynamometer instruments for alternating 
current switchboards. Similar types of these are shown 
to match the moving coil instruments. Portable instru- 
ments of all kinds are on view for continuous or alternat- 
ing current, and also some types for use with both. 
These are suitable for the measurement of current 
voltage and power, on single, two, and multiphase 
circuits. The alternating current instruments are of the 
dynamometer type, with a special arrangement of the 
coils. There are only two coils, instead of three, with 
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which dynamometers are usually constructed. In the 
ordinary dynamometer the moving coil swings inside 
the long fixed winding formed by the two fixed coils. 
In this form the arrangement is reversed, there being 
two coils only, and the moving coil swings outside the 
fixed coil, which is wound in the form of a ball. Con- 
sequently, owing to the better disposition of the winding, 
the electrical efficiency of the instrument is increased, 
and this allows stronger controlling springs to be used 
with a coil of relatively less weight and inertia, without 
the accompanying disadvantage of increased coefficient 
or self-induction. Those for use with direct currents are 
of the moving coil type, and they are made in various 
patterns according to the accuracy required. In the port- 
able standard type the ammeters are compensated for 
temperatures by means of Campbell’s compensating 
device. In all the instruments referred to a special fea- 
ture is made of the external zero device enabling the 
pointer to be accurately set to zero. 

Recording instruments are shown in operation, both for 
continuous and alternatingcurrents. The latest pattern 
of recorder made by the firm embodies several important 
features. 
parts, viz., the case, the clock, and the electrical move- 
ment. Each of these parts is interchangeable with 
similar parts of another instrument. The instruments are 
made for a variety of speeds of travel, the usual speeds of 
the paper being }in., lin., or 3in. per hour, but the firm 
also makes clocks which give speeds of 6in. per hour, lin. 
per minute, 3in. per minute, and 6in. per minute. Instru- 
ments can also be supplied with clocks which give lin. 


These instruments consist of three essential | 


the Whetman pattern, but it is rotated by a blast of air 
which is under the control of the operator. 

Various forms of test sets are shown, and among these 
we have “ Century” test set, the Century mains testing set, 
and the “ E.B.L.” test set; also the firm’s portable fault 
localising bridge and rail bond testing set. Amongst the 
laboratory instruments may be mentioned various forms 
of galvanometers, Wheatstone bridges, potentiometer 
standard resistances, keys and shunts. Under the heading 
of telegraph apparatus we have the Wheatstone trans- 
mitter, together with the Wheatstone perforator desk and 
stand, kc. Among the engineering instruments there are 
the Richards indicator and the Simplex indicator; also 
Young’s speed indicator. Sparklet fuses are exhibited 
for large and small currents, and for use on high-tension 
circuits. 

A set of die castings exhibited on the stand constitutes 
another interesting exhibit. The castings shown repre- 
sent work of various descriptions which has been done to 
order by the firm. By the process it is claimed that 
articles can be cast extremely accurate in shape and to 
dimensions within .001 of an inch. Screw threads can 
be cast, and holes can also be accurately formed in any 
part of the castings. The majority of the pieces, we are 
told, can be taken straight from the moulds and assembled 
without grinding or drilling. This obviously enables great 
economy to be effected when a part is complex in form. 
The metal employed is some alloy of aluminium, and 
the castings are wonderfully sharp and _ accurate. 
The Elliott speedometer is shown in operation. This 
instrument is claimed to indicate accurately not only the 











Fig. 86—ARMATURE WITH RADIAL COMMUTATOR 


per hour and lin. per minute speeds, the change being 
effected merely by a small lever, so that quick speed can 
be used during the process of certain tests, and the slow 
speed switched on when the test is not being made. The 
chart is in lengths of 65ft. A paper tearer is provided on 
the instrument so that any desired length of chart can be 
detached from the rest. A new feature of these recorders 
is the tell-tale device for use during the night, which 


enables the engineer to ascertain whether the switchboard | 


attendant has been taking the readings. Another 
accessory is the new “Century” pen. It is claimed that 
this pen will successfully mark the chart, and at the same 














Fig. 87-DRY INSULATING MACHINE 


speed at which a car is going, but also the distance 
travelled. 

Mr. A. G. Brown, 23, King-street West, Manchester, 
shows a dry insulating machine, Fig. 87, for use by 
manufacturing electricians. The articles to be treated 
are placed in the vessel shown, where they are subjected 
to. the desired amount of heat, and while hot a vacuum is 
created in the vessel. In this way the moisture and air 
are exhausted. Insulating varnish is then drawn by the 
pump into the impregnating chamber through pipes and 
valves. Next air under pressure is admitted to force the 
insulating medium into the articles. The excess of varnish 
is afterwards drawn off, and the articles are dried by heat 
before being removed. 

The wear or development of flats on commutators of 
dynamos and motors is a trouble which engineers in charge 
of continuous-current machines have always to contend 
with. Trueing up by turning is not generally satisfactory, 
owing to several reasons. The Phillips Commutator 
Grinder Company, Limited, 95, Cannon-street, London, is 
introducing a grinder device which is easily fixed and 
removed, and which is driven direct by means of a special 
rubber-friction wheel running on the commutator. The 
grinder is made in several patterns for different classes of 
machines, and with either hand or automatic feeds. The 
hand feed is recommended for commutators up to Yin. 
diameter, and the automatic machines for larger 
diameters. The grinding spindle, when working, moves 
to and fro across the face of the commutator, 
being automatically reversed at each end. It 
constructed so that stops can be set as in a planing 
machine, grinding the surface up to the connecting wires 
and back to the edge. Messrs. James Proctor, Limited, 
Burnley, show a coal elevator and shovel and 
coking stokers. The shovel stoker is extensively adop‘ed 
in power stations, being, it is said, well adapted to 
the varying demands for steam, as the method of sprink- 


| ling the fuel on the fire in small quantities enables the 


| fires to be pushed. The coking type is recommended for 


time it will hold sufficient ink to keep the recorder | 
working over a considerable period. 
Various types of transformers and shunts are shown on 
the stand for use with the different instruments mentioned 
above. Examples of leakage indicators are also to 
be'seen for direct and alternating currents, and for single 
and three-phase circuits. Harrison’s universal photo- 
meter constitutes another interesting exhibit. This can | 
be used to measure the illumination or candle-power of a | 
lamp of any nature under a variety of conditions, such as | 
in the test room, in an ordinary room, or in the street. 
The chief novelty lies in the flicker disc, which resembles 


boilers on which the load is constant and is well known. 
The coal elevator shown has a ram feed arrangement for 
the boot. By this mechanism the fuel is pushed by an 
adjustable ram into the buckets in small regular quanti- 
ties, to prevent friction and jamming. The makers 
claim for this system that the wear and tear and constant 
breakage of the chain and buckets on account of there 


| not being a constant supply of fuel to the buckets, and 


the consequent filling of the elevator boot, are by its 
means avoided. 

One of the most interesting exhibits shown on the 
Westinghouse Company’s stand is a machine fitted with 
the new radial commutator, which has been designed for 


is | 


es 


high-speed continuous-current generators, Xe. 

illustration of an armature provided with one of these 
commutators is shown in Fig. 86. Many attempts haye 
been made from time to time to use carbon brushes on 
high-speed continuous-current7machines, but it cannot be 
said thatWany great success has been attained.| {The 
radial commutator which has been introduced by the 








Fig. 88—-AUTOMATIC TRANSFORMER AND CUT-OUT 


Westinghouse Company, however, appears to be a 
decided improvement on most things that has so far been 
designed to enable carbon brushes to be employed for this 
class of work. It is well known by those who have 
a»xperimented with carbon brushes on high-speed com- 
mutators that the great difficulty is to keep the brushes 
n good contact with the commutator. A slight whip in 
the shaft is liable to result in sparking, and rapid 
destruction of the commutator and the brushes. In this 
respect the old wire gauze brushes have proved superior, 
for owing to their flexible nature they follow any 
irregularity. The corrugated commutators and wire 
gauze brushes, together with a compensating winding as 
used with the Parsons’ high-speed machines, have worked 
remarkably well; but there has long been a tendency to 
take advantage of the excellent properties which carbon 
brushes offer for sparkless commutation. In practically 
all cases, however, experimenters have attempted to ure 














Fig. 889—MOTOR CONTROL PANEL 


carbon brushes in the same manner as on slow-speed 
machines, that is to say, the ordinary commutator has 
been adopted and the brushes have been made to press 
upon the horizontal surface. The design of the commu- 
tator shown on the Westinghouse Company’s stand, how- 
ever, as may be seen from our illustration—Fig. 86— 
differs very materially from the commonly employed 
form. It is built up in segments as usual, but these 
segments, instead of being straight strips, are so made 
that when they are assembled the commutator has a num- 





ber of flanges. Thus it can be seen that this construc- 
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tion enables the brushes to be pressed on the com- 
mutator radially, and any whip in the shaft cannot 
very well have the effect of causing the brushes to 
make bad contact. _Each brush situated between the 
flanges is in two pleces, and it can be seen from an 
‘ection of our illustration that two flat springs are 


inspe 3 F 
— 1 between these which provide the necessary 


arrange 

















Fig. 90-MOTOR SWITCH PANEL 


pressure to maintain contact. For high-speed work 
rings are shrunk on the circumferences of the flanges, 
which are separated from the copper by mica in the usual] 
manner. We understand that these commutators have 
also been used on rotary converters with considerable 
success. 

Another exhibit on the same stand to which attention 
may be called is a flame-tight and explosion-proof motor 

















Fig. 91-10,000>AMPERE CIRCUIT BREAKER 


control panel, which is shown in Fig. 89. This panel is 
intended for use in gaseous mines and in other places 
where a spark caused by the opening of a switch or the 
blowing of a fuse is liable to give rise to an explosion. At 
the top of the panel there is an ammeter, and below this 
there is a three-pole switch, and at the bottom the fuses are 
fixed. The switch and fuses are enclosed in strong metal 
cases, and the doors of these cases are provided with 
joints, and where the cables enter glands are used. Thus, 
once the cases are closed up no gas can enter. It is 
obvious, however, that gas can be enclosed in these 
cases, and when a switch is opened or a fuse blows 
there is a chance of an explosion taking place. To guard 
against damage to the switch gear and accident to the 
operator, the cases are designed to withstand any pres- 


this way safety is obtained. The door of the case con- 
taining the switch cannot be opened unless the switch 
is in the off position. The direct-current motor switch 


below this there is a double-pole switch and fuses, and at 
the bottom of the panel a motor starter is fixed. Each 
of these parts is enclosed in a metal case, so that the 
panel may be used in damp and exposed places, and the 
panel is, therefore, suitable for use in connection with 
many classes of industrial service. Among other things, 
a very large circuit-breaker is shown on the stand, which 
is capable of breaking 10,000 ampéres at 110 volts. This 
is shown separately in Fig. 91, although at the Exhibition it 


the Exhibition, but in addition to this a motor car has 
been provided which is constantly taking visitors to the 
works at Trafford Park, where many large machines are 
to be seen in the course of erection, while others are 
ready for despatch. 

Another apparatus shown by the British Westinghouse 
Company is an automatic transformer cut-out—see Fig. 
88. There are two general systems for reducing trans- 
former iron losses at times of low load, viz., the series and 
parallel systems. In each system a small transformer is 
used in connection with a large one. In the parallel 
system, when the load on the circuit falls below a certain 
predetermined value, the large transformer is discon- 
nected on both primary and secondary sides, and the 
small transformer is left to carry the load. When the 
load increases above a certain value the large transformer 
is switched into circuit. Thus at times of light load there 
is no iron loss due to the large transformer. In the series 
system the large and small transformer are connected in 
series. When the load on the system exceeds a certain 
predetermined value, the small transformer is short- 





panel shown in Fig. 90 is also on view on the company’s | 
stand. At the top of the panel there is an ammeter; | 


is mounted on a switch panel, together with other switch | 
gear. The Westinghouse Company has two stands in | 


illustration shows the gear as used at the Exhibition for 
demonstrating to visitors the action of the apparatus, and 
that in actual practice the arrangement would be modified 
to suit specific circumstances. 

Messrs. Schaffer and Budenberg are showing a novel 
system of indicating steam or hydraulic pressures at 
distances too great to allow of the indicating gauge being 
connected to the source of pressure by piping. The 
mechanism comprises a combination of instraments 
shown in Fig. 92. These consist of a “despatch” or 
signalling gauge connected by a short pipe to the source 
of pressure, a dry cell, a “receiver” or recorder gauge 
fixed at any distance and connected to the terminals of 
the despatch gauge by suitable wiring, and a contact 
knob or press button to complete the electrical circuit. 
Within the body of the despatch gauge is contained a 
series of resistances, the terminals of which are disposed 
radially, equidistant, on an insulated ring mounted con- 
| centric to the pinion of the gauge finger. The latter 
| carries on its side nearest the dial an elastic spring 
| which glides on the terminals of the resistances and thus 
| 


joins the individual resistances into the circuit as the 
gauge finger is advanced by the rise of the pressure 
|}and vice versd. The receiver gauge has an exactly 
| similar system of resistances, and also contains a differ- 
ential galvanometer. The finger of the receiver gauge 
can be moved backwards and forwards from without by 
a milled knob, and the underside of the finger carries a 
sliding spring to make contact with the terminals of the 
resistances. If the two gauges are wired up, pressure is 
put on the despatch gauge, and the electric circuit com- 
pleted by the push button, the differential galvanometer 
needle will incline either to the right or left. If, then, 
the finger of the receiver gauge is manipulated ten- 
tatively until the galvanometer needle assumes the 
vertical, or zero, position, it’will be found that the receiver 
finger points to exactly the same pressure as that shown 























circuitea, the whole of the load being carried by the large 
transformer. When the load drops below a certain value 
the small. transformer is open-circuited and thus con- 
nected in series with the large transformer. Since the 
impedance of the small transformer is greater than that 
of the large one, almost the whole of the voltage of the 
circuit appears across the small transformer. Thus 
the iron loss on the large transformer is very 
greatly reduced. A number of modifications of the two 
systems are possible. This is specially true with reference 
to the parallel system where the windings of a single 
transformer may be connected in parallel for heavy loads 
and in series for light loads, or in the case of three-phase 
working may be changed from delta to star, kc. The 
series system is the invention of Mr. C. F. Scott, of 
America. 

The Westinghouse automatic transformer cut-out is 
a device which may be used for short-circuiting the small 
transformer in the series system or for cutting out the 
large transformer in the parallel system. The gear 
adopted for demonstrating the system at the Exhihition 
is shown in Fig. 88. There is an upright arm carrying a 
primary and a secondary switch. The arm is operated 
by means of an alternating current solenoid provided with 
two windings, one for opening and the other for closing 
the switches. The coils are energised from the secondary 
side of the transformer, and are so arranged that imme- 
diately the switch is opened or closed the coils are cut 
out of circuit. The coils are controlled by means of a 
relay in series with the main circuit. When the current 
in this circuit exceeds a certain value, the relay completes 
the circuit through the closing coil, and the switch is 
closed. When the load falls below a predetermined value 
the relay completes the circuit through the opening coil and 
the switch is opened. In the event of the switch sticking 
and refusing to close a fuse is blown. This fuse supports 
a weight upon a lever arm. When the weight is released, 
the lever arm is depressed and the switch closed. This 
device is to preclude any possibility of the small 
transformer being burnt out on account of any difficulty 
with the operation of the switch. An ingenious arrange- 
ment has been devised by means of which the standard 
switch may be used ona three-wire distribution circuit 
for either the series or parallel system. 

The volt and ammeters used in connection with this 
exhibit, as may be seen from our illustration, Fig. 88, 
page 454, are particularly noteworthy instruments, 

eing of the edgewise type with two dials, so placed as 
to form the letter V, so that no matter in what position 
the operator may be standing in front of the board, the 





sure that is likely to be set up by an explosion, and in 


meter can be read. It should be understood that the 





Fig. 92—PRESSURE INDICATOR 


by the despatch gauge, because the movement of the 
finger and its elastic spring introduces an equal amount 
of resistance at this end of the apparatus. 

Several of the best known types of machine stokers are 
exhibited. Babcock and Wilcox, Limited, besides show- 
ing a model of their patented water-tube generator fitted 
with a superheater, have on view their well-known chain- 
grate stoker, and Lassen and Hjort’s water softener. 
James Proctor, Limited, Burnley, show full-size equip- 
ments of the shovel stoker with moving fire-bars, the 
patented coking stoker with self-cleaning fire-bars, and a 
coal elevating and conveying plant. In the shovel stoker, 
of course, the aim of the makers is to reproduce good 
hand firing by means of a spring shovel and tappet. The 
throw of the shovel is adjustable so as to distribute the 
fuel well over the furnace. The mechanism is simple, 
and the principal working parts are enclosed in dust-proof 
covers with automatic lubrication. In the coking stoker 
the action is such that the coal is laid upon the fire well 
inside the furnace. A reciprocating ram travels forward 
carrying a supply of coal, which, on the return stroke, 
falls off the ends and sides on to the fire. On the next 
inward stroke of the ram the partially-coked fuel from the 
previous charge is pushed forward into the furnace, leaving 
a bright fire to receive the next charge of coal. In the 
coal elevator referred to, the chief feature is the manner 
in which coal is fed to the buckets in the elevator boot. 
Jamming, and wear and tear by dragging the buckets 
through the body of coal has been overcome by allowing 
the coal to fall from the hopper in front of a ram, which, 
in turn, pushes the fuel into the ascending bucket. The 
traverse of the ram can be adjusted to feed varying 
quantities of fuel. The firm of Triumph Stoker, Limited, 
Kirkstall-road, Leeds, shows its sprinkler stoker in opera- 
tion. The feature of this apparatus is its simplicity. It 
distributes the fuel over the furnace, and the mechanism 
is operated by worm-gearing running in oil baths. The 
driving shaft and gearing are all easy of access. 

On the stand of Heenan and Froude, Limited, 
Worcester, is shown Little’s cooling apparatus, which is 
specially adapted for reducing the temperature of the 
jacket water of gas and oil engines. The appliance 
illustrated in Fig. 98, contains 1400 square feet of cooling 
surface, and occupies less than 18 square feet. The cooling 
surface consists of a large number of concentric cylinders of 
thin plate, which are secured at either end by brackets 
toa spindle. The spindle is caused to revolve by a worm 
and worm wheel, and a portion of the surface of the plates 
is always immersed in the water, which requires to be 
cooled, and which enters at one end of the machine. 
At the other end of the machine air is drawnin by means 










456 


THE ENGINEER 


Ocr. 30, 1908 





— 





of a fan secured on the shaft in the bracket shown, | clocks being fixed in prominent positions around the 


This air is caused to traverse the space between the | 
concentric plates, which are thus cooled and warmed | 
| burglar, and other alarms, and these are of the regulator 


alternately during each revolution. In the machine 
shown the method of driving the drum, water pump, and 
fan is clearly shown. At the Exhibition the whole of 
these are driven by a one horse-power electric motor. 
Messrs. Heenan end Froude are also exhibiting a model 
of their well-known refuse destructor, a hydraulic dyna- 
mometer, and a mine ventilating fan, 6ft. diameter, 
capable of delivering 50,000 cubic feet of air per minute 
at 3in. to 4in. water gauge. Forty fans of this pattern 
have been supplied to the London Underground Electric 
Railways for ventilating their “ tubes.” 

The Aron Electricity Meter Company is exhibiting a 
large number of energy meters of the house service and 
switchboard patterns suitable for every possible use. 


Exhibition. There are also clocks suitable for offices, 
private houses, switchboards, and for ringing bells, 


and dial patterns. Time switches of the single and 
double contact types, intended for switching in different 


| meters, &c., at predetermined times, or altering the rate 


of a meter, are exhibited, and also main current single 
and double-pole time switches for heavier work. In 


| addition there are hour counters for registering the total 


hours during which a lamp or lamps have been burning, 
both with and without switch, and they are made for 
alternating-current and direct-current circuits. Lastly, 
the firm is exhibiting its taximeter for horse and motor 
cabs, both of which types have been approved by the 
National Physical Laboratory and Scotland Yard. Fig. 94 
shows an instrument for motor cabs with the flag in a 














Fig. 93-JACKET WATER COOLING APPARATUS 


These include the firm's standard patterns of induction 
type and direct-current motor meters, and the clock type 
meter. There are also time switches, hour counters, 
electric clocks, kc. The induction motor meters are 
shown in various types. Besides the ordinary standard 
house service pattern the firm is showing two-rate 
meters, three and four-wire polyphase meters, and the 
prepayment meter, the latter, we are told, is the only 
meter of its class to receive the Board of Trade approval. 

In the direct-current class examples are shown of the 
new ampére-hour meter and watt-hour motor type 
meters, and also direct-current prepayment meters 
consisting of an ampécre-hour meter coupled with the 


Fig. 94—TAXIMETER 


same prepayment device used in the alternating-current 
prepayment meter, now so well known. A very large 
number of clock meters is exhibited, including single and 
double-dial charge and discharge battery meters, two-rate 
meters, maximum demand meters, alternating-current | 
and direct-current house service meters, in addition to what | 
may be described as station meters. These latter consist 

of many kinds of polyphase switchboard meters, and 

large current traction and portable meters of the whole 

current and shunted types. For checking meters im situ | 
the portable type meter may be used in conjunction with | 
the firm’s portable resistance, this latter forming a very | 
handy artificial load. A complete system of electrically- | 
wound master and sub-clocks is shown, many of the sub- 


vertical position, this indicating that the cab is for hire. 
When the cab is engaged the driver moves the flag 
downwards by means of the handle A. Simultaneously 
the word “ hired” and the initial charge under fare appear 
on the dial. By means of a handle at the back of the 
instrument the driver is able to charge for extras, such as 
additional persons or luggage. The amount of these 
charges appears on the front dial in a separate slot 
marked “ extras.” The attention of the passenger is called 
to the movement of each handle by the ringing of a gong. 
After having received payment from a passenger, the 
driver brings the flag into the original position. All the 
figures indicating the last charge, including extras, at 
once disappear, and the cab is ready for the next hire. 
The clock winding handle is also at the back of the 
instrument. On the side of every instrument there are 
five dials of the cyclometer type arranged for the purpose 
of control. The top dial records the number of 
engagements of the cab, thus summing up how often the 
initial fare of 8d. has been charged. If, for instance, the 
dial shows the figure 33, it means that the cab has been 
engaged 33 times. The driver, therefore, has to account 
for 33 initial fares. The second dial sums up direct in 
shillings and pence all the amounts received above the 
initial charges. The third dial, marked extras, gives the 
total of all the extra charges, also direct in shillings and 
pence. The fourth dial, marked miles vacant, records the 
number of miles which the cab has travelled while for 
hire, and, lastly, the fifth dial, marked miles engaged, 
records the number of miles which the cab has travelled 
while hired. 

The Crypto Electrical Company is exhibiting alternat- 
ing current motors ranging in size from } horse-power to 
16 horse-power. These machines are of the short cir- 
cuited squirrel cage and slip ring types. Continuous 
current motors are also shown by the company, ranging 
in size from ,), horse-power upwards. In addition there 
is a good display of alternating to continuous current 
transformers, the smallest having an output of 100 watts. 
The alternating current stator winding and the con- 
tinuous current field winding are wound in one case, and 
the squirrel cage rotor and the direct current armature 
are mounted on the same shaft. These machines being 
of the motor generator type, the direct current 
voltage can be regulated without interfering with the 
alternating current side. An alternating current to 
continuous current motor generator is at work on the 
stand, converting three-phase current at a pressure of 
400 volts into continuous current at a lower pressure, 
which is used for lighting the Osram lamps on the stand. 
The motor of these machines can be wound for any 
voltage and periodicity, and for two or three-phase 
current. Standard machines of this description are 


| exhibited which give an output of 100 watts on the 


direct current side, the pressure being 15 volts, at which 
output such machines are capable of charging nine 
motor bicycle accumulators at 2 ampéres charging rate, 
or four to six motor car accumulators at 34 to 5 ampéres 
charging rate. These transformers have been specially 
designed to enable those supplied with alternating 


|current to charge accumulators, although there is 


obviously no reason why they should not be used for 
other purposes. There are, in addition, continuous to 
continuous current transformers. These machines have 
a double winding on the armature, and a commutator at 
each end. The primary side can be wound for any 


pressure up to 250 volts,and the output on the secondary 
side is 7 ampéres at 15 volts. These machines ave obviously 
very useful for charging accumulators where a continuous 
current supply is available, for the voltage can be lowered 
without the use of wasteful resistances. Fig. 95 shows a 
buffing or polishing machine, which is exhibited on the 
stand. The motor is a three-phase machine, and it js 
of the squirrel cage type. This particular motor jg 
wound for a pressure of 400 volts, but they can be wound 
for any voltage and periodicity. The motor is mounted 
on a stand in the manner shown, and it will be observed 





that the switch is also fixed to the stand, so that the 























Fig. 95—ELECTRICALLY-DRIVEN BUFFING MACHINE 


whole machine is self-contained. As the motor is only « 
} horse-power machine, no auto-transformer or othe 
special starting device is necessary. 

The Union Electric Company, Limited, of Southwark, 
London, S8.E., is exhibiting a good display of switch gear, 
motors, arc lamps, electrical instruments, kc. Fig. 96 
shows a high-tension switch pillar which is being shown 
on this company’s stand. This is a very simple self- 
contained unit with ample protection and special facilities 
for inspection of the working parts and for connecting 
the incoming and outgoing cables. The apparatus shown 
is a triple pole 130-ampére size oil break switch for 10,000 
volts, and it is fitted with an adjustable overload release, 
having an indicating finger on the front of the pillar. 














Fig. 96—HIGH-TENSION SWITCH PILLAR 


The oil tank stands at the base, and it has an opening in 
the front through which access is obtained to the cables. 
On this tank are two elements, the upper one being 
simply a cap with vent holes init. In this cap there is 
a window through which the position of the switch lever 
can be seen which indicates whether the switch is closed 
oropen. Aring is attached to this cap so that it may 
be easily lifted, and when it is lifted the working parts of 
the switch are fully visible. The motion of the switch is 
vertical, and it is caused to operate by means of a link 
connecting the gear with the outside lever. The middle 
section carries all the working gear of the switch, includ- 
ing the series magnet winding, which is connected 
between the contacts on one or more poles. When the 
coil or coils in question become sufficiently excited by an 
overload they attract armatures which are mechanically 
connected to baffle plates, so as to give automatic damp- 
ing and preventing any chattering in the working of the 
apparatus. If the apparatus is to be fitted with a no- 
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voltage release, this can also be added to the middle 
section. A series transformer is under oil, and it 
ig used for the ampére-meter circuit. In the same 
way a voltage transformer can be fixed under oil for the 
no-voltage release or voltmeter readings. A special 
attachment can be provided so that the switch may be 
released from a distant point by means of a switch or a 
time relay. It will be observed from the illustration, which 
shows the complete apparatus, that on the left side of 
the switch handle there is a single dial. A pointer on 
this dial indicates the value of an overload. On the right 
there are two small circular dials, one of which indicates 
how many times an overload has occurred on the circuit, 
and the other dial indicates whether the time relay device 
requires winding. The arrangement of the time relay is 
such that should it not be wound it fails to operate, and 
an overload instantaneously opens the switch. If the 
switch is thus opened it cannot be closed until the time 
relay is wound up. If the time relay is wound up then 
the overload must endure for a predetermined length of 
time. If, however, the overload is-an extremely excessive 
one the switch is designed to release immediately. The 

















Fig. 97—HIGH-TENSION SWITCH 


centre section can be lifted out, and the whole of the 
operating gear examined, and the gear can be replaced 
without disconnecting any of the connections. The 
insulators pass through the base of the oil tank, and the 
joints between the tank and the insulators are made with 
a special composition. From the above description it 
will be seen that the terminals are perfectly enclosed, and 
that underground cables can easily be brought up to the 
them. These switches can either be constructed in 
the form illustrated, or a number of them can be mounted 
together to form a distribution centre. 

Fig. 97 shows another type of switch exhibited on this 
stand which has been designed more especially for the 
cellular type of high-tension switchboards, in which the 
oil switches are placed within cells of artificial stone, and 
operated from a distance by means of connecting-rods. 
In this new type the terminals for the incoming and out- 
going cables are arranged parallel with the back of the 
switchboard panel. The arrangement is claimed to 





Fig. 98—FREQUENCY METER 


facilitate the general lay-out of the board, as the cables 
can be arranged in a symmetrical manner, and there is 
ample air space around each. Consequently, the use of 
prepared tapes upon the conductors is avoided, and the 
danger of fire eliminated. The cast iron switch cover is 
approximately flat, and by reason of this the maximum 
distance between the terminals at the top of the insulators 
and the cover is maintained. To simplify as much as 
possible the number of conductors in the switchboard cell 
the automatic release is effected without the use of current 
transformers, high-tension release coils being mounted upon 
the terminal insulators instead. The moving armatures 
of these coils actuate the trip gear through rods of special con- 
struction, and of high insulation. The tripping mechanism 
is arranged at the side of the switch, and the adjusting 
device for altering the range of the overload release can 
be operated while the switch is alive. An indicating 
device is provided which shows whether the switch is in 
or out. The firm supplies two designs of switches for 
lever operation. In one case the lever is fitted in the 
middle of the panel, and the switch is at the back. The 
release magnets are mounted upon the back terminals, 
and the adjustable device is accessible from the back of 
the board. The chief advantage claimed for this arrange- 
ment is that the release coils can be set quite easily. In 
the second design the switch lever is arranged at the side 
of the switch. In this case it is assumed that the switch 
1s only accessible from the front. The release magnets in 

18 Case are arranged on that side of the switch nearest 


|tor alternator is driven from a rotating shaft, and 


It is obvious that the connecting-rods may be of any 
reasonable length, and the switch may be placed in a 
position not directly in line with the operating lever. 
Special facilities are also made to allow of the oil tank 
being lowered so that the contacts and knife blades 
of the switch may be examined. The oil tank is provided 
with a gauge glass or peep-hole to indicate the level 
of the oil. These switches are suitable for pressures up 
to 12,000 volts. The switch illustrated has the release 
coils at the back. Among various other instruments 
shown upon the stand there are many of the firm’s 
frequency meters, one of which is shown in Fig. 98 
the action of this meter, in common with most instru- 
ments of the kind, is dependent on the resonance 
principle. A group of steel reeds of various permanent 
vibration rates are acted upon by an electro-magnet 
energised from the alternating-current mains. The 
frequency of the excitation acts only on that reed which 
is in resonance with or has the same vibration rate. 
Below the particular reed which is vibrating the frequency 
of the supply current can be read off on the dial. At the 
Exhibition a number of these instruments is shown in 
operation, and the change in the frequency of the supply 
voltage can be read from any of them. The frequency 
of be voltage at Manchester appears to be remarkably 
steady. 

Besides using these instruments as frequency indicators 
the firm has also adopted the practice of making them 
serve as speed indicators, and a special arrangement has 
been erected on the stand for demonstrating how the 
speed of any revolving shaft or wheel can be determined 
by the use of these instruments. Briefly, the arrange- 
ment for using the frequency meter as a speed indi- 
cator is as follows:—A small 4-pole magneto induc- 


it gives four impulses per revolution of the in- 
ductor. The frequency meter connected to this 
machine has four sets of reeds tuned from 35 to 110 
alternations. The dial is marked both in alternations 
and in revolutions per minute, the latter ranging 
from 525 to 1650. It is obvious, therefore, that the in- 
strument can be used to determine the speed of any 
form of revolving machine, and the inductor alternator 
can be at any distance from the indicating instrument. 
It is claimed that these instruments, operating on the 
resonance principle, provide an extremely accurate 
method of ascertaining the speed of revolving objects. 
It is also claimed that the reeds are perfectly constant in 
their readings, and that they are practically everlasting. 





Fig. 99—-CONTINUOUS CURRENT MOTOR 


A special arrangement has been erected on the stand to 
show how the speed of a locomotive can be accurately 
arrived at by an instrument of this kind. but the instru- 
ment used in this case does not merely consist of a fre- 
quency meter with a dial graduated for speed. It has 
been found that below a vibration rate of 50 per second 
the use of the resonance vibrating reed principle of 
tachometer is not advisable because the reeds are affected 
by shocks, and consequently give unsteady readings. To 
overcome this difficulty an instrument is employed which 
combines both the volt meter and resonance principles. 
Thus it is possible to use the voltmeter principle for the 
lower speed ranges and the resonance principle for 
the higher speeds, and the low and high speeds are indi- 
cated on separate dials. It is claimed that such an 
instrument will give a reading of 4 per cent. of the true 
speed, and the driver has, therefore, always before him 
a very correct indication of the speed at which his train 
is running. There are no moving connections between 
the wheels, and the indicating instrument, and there 
is therefore no liability of damage. Various other 
instruments of this kind are exhibited on the stand. 
The motors shown by the company are of various kinds, 
and include continuous-current motors and induction 
motors of the squirrel cage and slip-ring types. Some of 
the continuous-current motors have every appearance of 
being totally enclosed, but a closer inspection of them 
reveals the fact that they are of the enclosed ventilated 
type. They are so designed that water might be poured 
on the top of them without it entering the motor itself. 
The air passages are properly shielded so that water can- 
not enter, and the air is drawn through the machines. 
Such motors naturally could not be submerged in water, 
but they are no doubt very satisfactory for use in damp 
and wet places. One type of continuous-current motor 
supplied by the company is shown in Fig. 99; in this par- 
ticular instance, however, the brush gear is exposed. 

We have already referred to several of the excellent 
exhibits shown on the stand of A. Reyrolle and Co., 
Limited. Another exhibit worthy of mention is the firm’s 
new isolating switch. We are informed that it has been 
the curious experience of one of the large power stations 
in the north of England to have the ordinary type of 
isolating switch automatically blown out on account of 
the magnetic field created by a tremendous rush of current 
passing through the blades and contacts of the switch 
when a bad fault on the system occurred. That such an 
occurrence is of a very serious nature is obvious, because 
a dangerous and disastrous arc must occur as the switch 
opens, and as, in the case of the ordinary isolating 





the panel, and are therefore controlled from that position. 





and being close to the bus bar connections, the only 
way to stop it, as a rule,is to shut down the complete 
generating plant. To overcome such troubles this firm 
has introduced a device which will prevent the possibility 
of such isolating switches being blown out. The illustra- 
tion—Fig. 100—shows the device as applied to an ordinary 
switch. A pin is fitted in the hole usually provided for 
the wire-drawing hook, and a split casting having a 
slotted hole fits over the top of the existing blades. 
These castings are provided with a hole at the top similar 
to that originally in the blade for the purpose of with- 
drawing by means of the long insulated rod. It will be 
observed that when the switch is closed the cap slips 
down over the fixed contacts, and a groove at the edge of 
the cap exactly fits over the curved edge of the contact, 





Fig. 10O—ISOLATING SWITCH WITH LOCKING DEVICE 


and thus locks the isolating switch blade into its contact. 
On withdrawing the isolating switch by means of the rod, 
the cap is raised until it clears the contacts. It will thus 
be seen that the addition of this cap does not interfere 
in any way with the manipulation of the switch, and, 
moreover, it is a device which can be speedily fitted to 
existing isolating switches. 

One of the most interesting exhibits on the stand of the 
Key Engineering Company is the firm’s spring conduit 
system for wiring buildings for electric light and power. 
Instead of using closed metal tubes for carrying the 
wires, the metal conduit is in two halves, and one half is 
sprung on to the other, so that the tedious and difiicult 
task of drawing the wires through continuous tubes is 
entirely done away with. Our illustration—Fig. 101— 
shows an example of the conduit, fittings, and tools used 
with the system, the conduit and fittings being shown 

















Fig. 10I—SPRING CONDUIT WIRING SYSTEM 


unassembled. A is akey for removing the fittings from 
the conduit. At B the springs are shown for clipping the 
conduit to the wall brackets. The conduit, consisting of 
the cover and troughing, is shown at C. The bracket 
lamp shown at D is constructed to spring on to the 
conduits. To fix the conduits to the walls, &c., a bracket 
is used, as shown at E, which slides on the underside of 
the troughing, and when the cover has been sprung over 
the troughing, the whole is secured to the bracket E by 
means of the springs B. At F a tool is shown which is 
used for removing the cover from the conduit. It is 
claimed that this system of conduit wiring can be 
carried out in much less time and with considerably 
less expenditure of labour than with any other 
system. It is also said to provide a fireproof envelope for 
the wires without the necessity of drawing the wires 
through long lengths of pipes, and it consequently pre- 
vents damaging the insulation. The system enables all 
switches, fittings, &c., to be wired before placing the cables 
in the conduits, thus avoiding the necessity of adjusting 
small screws and making connections from the top of 
ladders or in other awkward positions. Obviously the 
system enables additional lamps, fittings, kc., to be added 
at any point of the installation, or the position of 
fittings to be altered without cutting the wires, and 





switch, there is nothing to break it, the arc spreads, 


with less labour than is entailed in carrying out altera- 
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tions with the methods of wiring hitherto used. Also it | 
is claimed that considerably smaller conduits can be used 
than is possible with any drawn-insystem. The question | 
that naturally arises is, Can moisture enter the conduits ? | 
We have made inquiries with reference to this point, and 
we are told that the conduit is perfectly satisfactory in | 














Fig. 10O2—CONDUIT AND LAMP FITTING 


this respect. Fig. 102 shows an example of the conduits 
and fittings assembled. 

An exhibit on the stand of the Lancashire Dynamo and 
Motor Company, which attracted a good deal of attention, 
was a new form of fly-wheel equaliser for dealing with the 
fluctuating loads often met with in practice, and so to 
equalise the load of the generating plant. The difficulties 
met with in dealing with sudden heavy loads for short are 
well known. If some form of equalising plant is not used 
it entails the provision of unduly large and costly generat- 
ing plant, which must be capable of dealing with the 
biggest momentary demand, the average demand being 
so much less than this maximum that the plant is running 
at a low efficiency, not to mention the other frequent 
troubles of varying voltage and bad commutation. The 
difficulty may be overcome by the employment of a special 
machine coupled to a heavy fly-wheel, which can be 
run in parallel with the generating plant. The fiy-wheel is 
made to give out its kinetic energy at times of heavy 
demand, and it is brought up to speed again by its motor 
at times of low demand, and in this way the load on the 
generating plant is kept practically constant at its average 
value. It is well known that there are many applications 
of electricity which have been retarded solely by the 
variable nature of the load, such as the application to 
rolling mills, small tramway systems, electric railways, 
some colliery installations, and so forth. 

The fly-wheel equalising set shown on the Lancashire 
Dynamo and Motor Company’s stand is similar to that 
illustrated in Fig. 103. It consists of a patented built-up 
steel plate fly-wheel of large diameter coupled to the 
armature of a dynamo-electric machine, the field of 
which is fitted with interpoles to ensure sparkless com- 
mutation, whether generating or motoring, and the 
machine also has three field windings. These latter 
consist of a shunt field winding for limiting the maximum 
speed, a small series winding carrying the equaliser’s 


by the wide range of speed inseparable from energy 
stored in a fly-wheel of marketable dimensions. A 
change of external demand may be witnessed, large 
enough to change the equaliser’s action from heavy 
motoring to heavy generating without any movement of 
the automatic switch gear, which will only move when the 


| generating action of the equaliser has materially reduced 
| its speed and rendered a change in the degree of diversion 


of the main series field desirable. 

Briefly stated, the special feature of this equaliser, 
which renders its response to fluctuating loads not only 
powerful but inevitable, is, that the largest of its field coils 
carries the current of the generating plant, and_ this 














Fig. 104—ELECTRO-MAGNETIC SEPARATOR 


cannot, therefore, alter at all without heavily affecting 
the field strength of the equaliser and forcing it torespond. 
The whole action of the equaliser is, therefore, to force 
the current on the generating plant to keep within pre- 
determined narrow limits of variation independently of 
all other questions of the supply, oblivious of the nature 
of the generators, whether shunt or compound-wound, or 
whether of modern or antiquated types, the source of their 
motive power or their ability to maintain a steady voltage. 
The equaliser takes the brunt of the fluctuating demand, 
and maintains the load upon the generating plant steady. 














Fig. 103—FLY-WHEEL EQUALISER 


armature current needed to compensate for armature | The normal voltage and a chart of the load taken upon a 
voltage loss ; and there is also a main series field winding | recording ammeter are all the particulars necessary to 
which carries a fraction of the current supplied by the | arrive at the size of an equaliser to level up the load. 

generating plant. The degree of diversion of this series| Several interesting machines are shown in operation on 
field circuit is regulated by an automatic diverter. This | the stand of the Rapid Magnetting Machine Company, of 
diverter is moved by either of two powerful electro-magnets, | Birmingham. Among these the company’s standard 
according to whether an increase or decrease of the diverted | electro-magnetic separator is exhibited, as illustrated in 
current is required. A small governing switch operated | Fig. 104. This separator is intended for separating the 
by a solenoid plunger balanced against a spring decides | iron and steel turnings and borings from those of brass, 
which electro-magnet sha'] be energised. The coil of the | gun-metal, &c. In most works great care is usually 
governor solenoid carries the current from the generating | taken to keep the iron and steel turnings separate from 


plant which it is desired to regulate, and a small change | : It is 

| generally found, however, that the iron and steel turnings 
have a small percentage of brass and other valuable 
metals mixed with them which is sold at iron prices. The 


in the current causes the governor switch to set the 
diverter in motion and increase the response of the | 


those of the more expensive metals and alloys. 


equaliser. The great feature of the equaliser is, how- 
ever, that its circuits are so arranged that its instantane- | standard machine, illustrated in Fig. 104, is claimed to 
ous response to changes of external demand is positively | recover this waste, and to separate a mixture of 99 per 
ensured without any movement being needed upon the | cent. iron and 1 per cent. brass. The mixture to be 
automatic gear. The automatic switch gear is provided | separated is automatically fed from a shaking hopper in 
solely to effect the changes jn field strength necessitated ' a constant stream on to the revolving brass drum, inside 


which there are fixed electro-magnets radiating from the 
centre. The magnetic field extends round only one-half 
of the drum. On coming in contact with the drum the 
iron is held by the magnets, and by means of the ridges 
on the drum it is carried round to the back of the 
machine out of the region of the magnetic field, where it 
immediately falls by gravity into a suitable box which js 
provided to receive it. The brass and other turnings, on 
the other hand, are discharged into a box in front of the 
machine. Whilst revolving the iron jumps from magnet 
to magnet, thus releasing every particle of non-magnetic 
material. The machine illustrated in Fig. 105 is also 
exhibited on the stand. This machine is especially 
designed for the purpose of removing iron from destructor 
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Fig. 10S—SEPARATOR FOR DESTRUCTOR SLAG 


furnace slag, the presence of the former being objected 
to by users of this material for making mortar, concrete, 
slabs, kc. The machine has an electro-magnetic revoly- 
ing drum. The crushed clinker is fed in a regular stream 
either by means of the shaker feed shown on the illustra- 
sion or by means of some other convenient arrange- 
ment. The iron is immediately attracted by the electro- 
magnets and carried to the back of the machine, where 
it is caused to leave the magnets and to fall into a suitable 
receptacle. The clinker having no affinity for the electro- 
magnets, falls off in front of the machine as fast as it is 
fed on. 

Anucher machine shown on the stand is the firm's 
electro-magnetic separator for treating all kinds of dry 
material containing iron in small percentages, such, for 
example, as metal borings and small scrap, dried bones, 
ground bones, steamed bones, charcoal, dry clay, cocoa 
beans,! ground rubber, sawdust, and so forth. This 
machine is illustrated in Fig. 106. Briefly described, it 
consists of a shoot or tray oscillating sideways about 250 
times per minute by means of a reciprocating motion, in 














Fig. 106—SEPARATOR FOR DRY MATERIALS 


a similar manner to a sieving machine. This shoot is 
built up of a series of powerful electro-magnets extending 
across the full width of the shoot, upon which the material 
is fed at the top. In passing over the electro-magnets the 
iron is retained, and the non magnetic material leaves the 
shoot at the end. By means of the reciprocating motion 
the material is shaken and rolled down the shoot, the 
iron being held by the electro-magnets. In the type of 
separator shown with a shoot 5ft. long, the material has 
to pass over twenty-five electro-magnets, which is equal 
to putting the material over a drum separator twenty- 
five times. To remove the iron it is only necessary to 
stop the machine occasionally and to switch off the 





current when the tray or shoot can be cleared very 
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uickly. The makers call special attention to the fact 
that the material does not pass between magnets but 
over them, and therefore the iron would have to jump over 
a series of magnetic hurdles, so to speak, before it could 

ass off the shoot along with the treated material. 
Another point to which the makers call attention is that 
the electro-magnets are much more powerful than the 
so-called permanent magnets, and another advantage is 
that the former do not lose their strength. The firm 
recommends the employment of its current failure alarm 
for use with these machines, which in the event of the 
current failing, instantly causes an electric bell to ring, 
and to continue to de so until the trouble is attended to. 

A fourth machine exhibited on the same stand is that 
shown in Fig. 107. This machine is for dealing with liquid 
matter,suchas potters’ slip glaze and any liquid containing 
fine particles of iron. The separator is similar to the one 
previously described for dealing with dry material, but in 
this case there is no reciprocating motion. The machine 
consists of a trough which would be made to form 
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Fig. 107—SEPARATOR FOR LIQUID MATTER 


part of the ordinary slip trough. This trough is 
provided with a series of powerful electro-magnets 
which extend across the whole width. Each magnet 
has a number of projections, which serve the dual 
purpose of distributing the flow, thus causing the 
liquid to have constant frictional contact with the 
magnets, and incidentally arresting some of the iron. 
The liquid flows over these electro-magnets, and the iron 
particles are there arrested. Particular attention is called 
te the fact that with this system of the magnets extending 
across the full width of the trough, they form a series of 
magnetic walls over or through which the iron must pass, 
if it is to escape along with the treated material. As 
there is a series of these magnetic obstructions, it follows 
that if the first magnet fails to secure the iron the suc- 
ceeding ones must each have a chance of retaining it. 
As distinct from other systems which demand a slow 
flow, this machine is designed for a shallow quick flow, so 
as to ensure constant frictional contact with the electro- 
magnets. The trough is given a fall of from 4in. to 5in 
to the foot, and whilst travelling over the magnets the 
liquid has the appearance of water running over a stony 
bed of a stream, this being due to the frictional contact. 
Another improved feature is the collapsible bridge 
and alarm bell which come into operation in the event of 
the electric current failing. Should this happen, the 
bridge which is held in position by electro-magnets 
instantly collapses, diverting the flow of the liquid and 
preventing the iron accumulated on the magnets from 
flowing forward into the space containing cleaned liquid, 
and simultaneously the alarm bell rings until the trouble 
is attended to. 

The brake shown in section in Fig. 108 is exhibited on 
the ‘stand of Wellman-Seaver and Head, Limited. This 
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. Magnet. E. 
Armature plate. 


Rotating friction plate, brass, 

keyed to hub F but free to 

move longitudinally. 

F. Hub, cast steel, with keys cut 
on it, 

G, End of motor spindle to which 
hub is keyed. 

H. Oil thrower. 

K. Adjusting screw. 


108—BRAKE FOR ELECTRICALLY-OPERATED MACHINERY 


© Armature plate studs which 
transmit pressure exerted by 
spring to plates. 

). Stationary friction plate, cast 
iron or steel, 


Fig 


brake is for use with electrically-operated machinery, 
where it is desirable to bring the machine to rest as 
quickly as possible and without shock after cutting off 
the current from the motor. It is particularly suitable 








for electric cranes and hoists, and, in fact, for all machi- 
nery subject to frequent stops and reversals. The braking 
is done by a series of metal-to-metal plates running in 
oil, and consequently the coefficient of friction is con- 
stant; and, as the pressure is applied in the direction of 
the axis, the brake is equally effective in either direction 
of rotation. The brake is applied by means of a spring 
which is capable of being adjusted to 100 per cent. above 
or below its rated value. It is held off by the action of 
an electro-magnet which is excited by the main current 
of the motor. The pumping action sometimes experi- 
enced with brakes operated by solenoids is said to be 
entirely absent with the present form of brake. The 
actual movement of the brake is very small, being only 
jin. in the largest size, and as all rubbing surfaces run 
in oil the amount of wear is naturally small, and that 
wear which does take place can easily be compensated 
for. Everything is totally enclosed, so that the brake is 
suitabie for use in all places. 

Many interesting exhibits are shown on the stand of 
Marples, Leach and Co. Fig. 109 shows a slip ring induc- 
tion motor, which is exhibited on this company’s stand; 





Fig. 109—SLIP-RING INDUCTION MOTOR 


the feature of this and other motors of the same make 
is that the bearings are of special construction. A rolled 
phosphor bronze liner constitutes the bearing surface, the 
grain of the metal being in the same direction as the 
revolving shaft. This liner is first shaped on a mandril. 
A die is then forced through it, and when in position in 
the shell of the bearing a finishing die is again forced 
through it, which makes the liner an exact fit with the 
shaft, which latter is ground. It is claimed that if pro- 
perly lubricated these bearings never show the slightest 
wear. At the Exhibition the slip ring induction motor 
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Fig. 1O—SINGLE-PHASE MOTOR 


referred to above is shown in operation. and it is started 
and its speed is regulated by means of a liquid resistance 
which is operated by a hand wheel geared to the plates 
by worm gearing. These starters are made in sizes 
ranging from 25 horse-power to 1400 horse-power. 
Fig. 110 shows a single-phase motor, which is exhibited 
on the same stand. This motor, which is also shown 
in operation, is started by simply closing a single 
switch, and no resistances or other devices for lowering 





Fig. 11—-TRAMWAY CONTROLLER 


the pressure are necessary. The machine runs up as a 
series motor, and at full speed the brushes are auto- 
matically lifted off the commutator by means of a 
centrifugal governor, and at the same time the armature 
winding is short-circuited, and the machine then runs as 
a squirrel cage induction motor. The starting torque of 
this motor, we are told, is remarkably good. Among 
many other things on the same stand tramway con- 
trollers are shown, and an example of one of these is 





illustrated in Fig. 111. These are designed for heavy duty, 
and they are made for direct current or for two or three- 
phase circuits and in sizes from 5 to 500 horse-power. 

Nalder Brothers and Thompson, Limited, of London, 
are exhibiting all their types of moving coil or permanent 
magnet instruments for direct current measurements, and 
moving iron instruments for direct and alternating 
current measurements, including some quite new patterns 
of both types, in round iron cases and in sector and 
edgewise cases so as to suit all switchboard require- 
ments. The moving coil instruments are naturally 
damped by Foucault currents. The moving iron instru- 
ments are air damped, and the special feature of the air 
damping is the accessibility of the air chamber. Large 
size illuminated dial instruments are shown for central 
station use. The portable standard voltmeters in teak 
and leather cases are particularly useful instruments, and 
the “ohmer,’ which is now too well known to need 
description, is another exhibit which should be inspected 
by engineers who have to make tests of insulation re- 
sistance. The free wheel fitted to this instrument is a 
special feature, and its indifference to stray magnetic 
fields is a great and obvious advantage. Some of 
the ohmers are fitted with visible speed indica- 
tors of the vibrating reed type, to show what 
voltage is being given by the hand generator. An electro- 
static voltmeter of the Ayrton-Mather type for accurate 
measurement of high voltages is also shown. In con- 
nection with high-tension work the firm is exhibiting 
transformers for potential and current instruments, and 
these are enclosed in iron cases made to contain oil. 
Special care has been taken with regard to the 
insulation of the terminals and the windings. Ground 
detectors are exhibited both for direct current and alter- 
nating current work. We are told that the ground 
detector made by the firm is the only one on the market 
that complies with the Home-office regulation for mines. 
It makes use of the principle of superimposing a small 
direct-current from a battery or other source upon the 
alternating current circuit, and this enables the absolute 
insulation resistance of the circuit to be read directly in 
ohms. The ordinary alternating current ground detector 
only indicates when one of the mains has inferior insu- 
lation to the other, and though on some occasions both 
mains may be in a very bad condition, and a source of 
danger, yet the leakage indicator will give no indica- 
tion of the fact. The ground indicator exhibited on 
this stand is claimed to overcome this trouble. The earth 
leakage switch is a novelty worthy of mention. When 
this switch is used on a circuit it is pointed out that the 
danger from a fire originating on that circuit is reduced 
toa minimum. A leak to earth of an amount of current 
far too small to sustain an are or produce enough heat to 
cause a fire at once causes the main switch of the 
circuit to open, and the switch cannot be closed again 
until the trouble is removed. Of course, fuses on a 
circuit are no real protection from a fire caused by 
leakage of current to earth, and this switch should be 
of real service. 

Another new instrument exhibited is an _ electric 
telethermometer, which has been designed more particu- 
larly for use in cold storage warehouses or cold storage 
ships. The rapidity and certainty with which any number 
of thermometers can be read with this apparatus from 
one centre—such as the engine-room or officers’ 
cabin—is to be highly commended. There is a 
very useful jig or tool for marking off with extreme 
accuracy large templates oor other work. In 
addition there is a good display of the firm’s circuit 
breakers and other switches, including what is called a 
jigger switch, which is intended to be used for a new 
method of charging for current supply on the limit 
demand system. The principle of this system is, that a 
consumer undertakes to pay a fixed sum which depends 
on the maximum demand which he contracts never to 
exceed, plus_a very small charge per unit for all purposes. 
Thus, if the consumer exceeds his maximum demand he 
will be swindling the supply company. The “jigger” 
switch has been designed to prevent this. As soon as 
the maximum demand is exceeded the “ jigger” switch 
comes into operation, and “jigs” the light in an unbear- 
able manner, and it continues to do so until the consumer 
switches off current, and brings himself within his con- 
tracted maximum. 

The firm of Le Carbone is showing a fine collection of 
carbon brushes, carbon contacts, switch breaks, micro- 
phone discs, shot and powder, welding carbons, carbon 
dashpot plungers for arc lamps, carbon brushes for 
trolley wheels, primary cells of different descriptions, and 
the firm’s patented connection for brushes fitted with pig- 
tails. During the last few years the firm has introduced 
several high conductivity brushes which also have a low 
friction coefficient. The “KK” brushes which come 
under the heading of these are claimed to take a load of 
100 to 120 ampéres per square inch of contact area. They 
are recommended for slip rings of alternating-current 
machines and for switch contacts which have to deal with 
a high-current density. The firm’s “C C I V 2” type of 
brush can, we are informed, be loaded up to 125 to 150 
ampéres per square inch, and it is recommended for slip 
rings of alternating-current machines, and also for low 
voltage direct-current machines designed for plating and 
electrolysis. 

The *“L FC” and “LF C 2” grades can take about 
65 ampéres per square inch of contact area. Their main 
employment is on turbo-generators, or, in fact, for any 
description of high-speed machine. Several new de- 
scriptions of tramcar motor brushes are exhibited, the 
chief claims made for which are their homogeneity and 
the good condition in which they keep the commutator 
on which they are employed. Special types of brushes 
are also on view for dealing with commutation difficul- 
ties, and those which possess the property of attrition 
are said to be entirely successful in dealing with insu- 
lating material of a hard and refractory nature. 





(Continued on page 466. ) 
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GERMAN NAVAL DOCKSHIP VULKAN. 


THE dockship Vulkan has recently peen placed in 
commission in the German navy. It has been built in accord- 
ance with the plans of the Imperial naval constructor, Ph. 
von Klitzing, of Kiel, by the Howaldtswerke at that place. 
The distinguishing feature of the Vulkan is its peculiar form. 
The vessel itself consists primarily of two hulls, both 
resembling ships linked together fore and aft above the water- 
line by steel girders made up of angles and plates. This 
linking or joining together is done in such a manner that a 
torpedo boat or submarine riding at the surface can steam 
between the two hulls. When the small craft is in this 
position tackles and crane hooks can be lowered from the 
dockship, and the little vessel can be lifted out of the water 
and docked. After that, from both of the inner sides of the 
dockship, beams are swung under the smaller vessel, so as to 
form a platform on which she may rest. The beams 
are fastened by hinges to the inner sida of the dock-ship. 
That is to say, they are fastened to the inner side of one of 
the hulls, and are pulled up against the inner side of the 
other hull as far as it is advisable to raise the docked boat. 
These beams play no actual part in the raising of a vessel, 
that action being performed wholly by the cranes and tackles 
on the dockship. The centre of the dockship is free, and the 
submarine or torpedo boat may be raised as far out of the 
water as desired. The hoisting or lifting apparatus is 
arranged on two double portals or bridges built up of lattice 
girders, the bases of which girders rest on the decks of the two 
hulls. These girders also serve as arigid connection between 
the two hulls. 

The means of propulsion of the vessel are interesting, for 
neither reciprocating engines nor turbines but electric motors 
are employed for driving the two propeller shafts. Current 
is delivered to the motors by two independent turbine 

















DOCKSHIP VULKAN 


generator sets. If the vessel is to steam slowly one generator 
set only is run. All the switches and controlling mechanism 
for the entire machinery are operated from the bridge, so 
that no inter-communication between the commanding 
officer and the engine-room is necessary. Steam is generated 
in four Mehlhorn water-tube boilers. 

One of the purposes for which the vessel is destined is to 
serve in salvage operations for sunken submarines, the 
necessity for such a salvage ship having become more and 
more apparent as the development of submarine practice has 
progressed. The trials of the ship have, so we gather, been 
very satisfactory—so much so, in fact, that a second and 
larger ship of the same type is under consideration for the 
other great German naval bases. 

Views of the Vulkan are given on page 462, one of these 
showing the vessel just after she left the launching ways. 
This shows excellently the form of the vessel, as also does 
the view given on this page. 





WEST OF SCOTLAND IRON AND STEEL 
INSTITUTE. 


AT the opening meeting of the seventeenth session of the 
West of Scotland Iron and Steel Institute, held on 
October 23rd in the Philosophical Rooms, Bath-street, 
Glasgow, the new President, Mr. P. N. Cunningham, 
delivered an address, consisting mainly of a general review of 
the progress of the iron and steel.industry—especially the 
open-hearth production of steel—in the West of Scotland for 
the past thirty years. As to the production of pig iron, the 
total output in the United Kingdom had risen from 6} million 
tons in 1873 to about 94 million tons in 1906, while in Scot- 
land the output was a little over 1,000,000 tons in 1876. It 
had risen in 1906 to 14 millions. The total output of the 
United Kingdom had risen 46 per cent.; the output of 
Scotland had only risen 13.7 per cent. Within these years 
they had seen great changes of importance in blast furnace 
practice in the greater application of gas to the improved 
hot blast stoves. 

Referring to the subject of the application of gas to power 
purposes, the speaker did not think that steam engine builders 











were in any ifthmediate danger, in steel works practice 
especially. Even with further improvements in the steam 
engine, however, it was not possible, he thought, that 
the fuel consumption could ever be reduced as low as seemed 
practicable with a gas plant running at its most economic | 
load. Where blast furnace gas was available to reduce 
costs—and the reducing of these costs formed a crucial 
point in the choice of a plant—then he feared the steam plant 
was doomed to disappear. Under these conditions it would | 
be hopelessly beaten, and this even with the best type of | 
steam plant of the largest size, using 1 1b. of coal per brake | 
horse-power. Up to the present many types of gas engines 
were being made, but even in the face of the substantial and | 
reliable progress that had been made steam was still more to 
be depended on, and would give a greater range of economical 
load. The gas engine was at its best when it was running at 
its rated capacity, and this rated capacity was often near the 
total power it could develop. This might be overcome in 
time, but steam plants were often capable of taking an 
economical load of 50 to 80 per cent. above the rated 
capacity. 

The open-hearth acid steel industry in the West of 
Scotland dated from 1871 or 1872. The total output of steel 
for 1906 was about 1,322,000 tons, and the total production 
in Scotland was 28} per cent. of the total steel in the United 
Kingdom, which showed the enormous strides this industry 
had made. Open-hearth acid steel was universal in the 
West of Scotland up to quite recently, but in recent years the 
production of basic steel had made great headway. ‘The 
product from these furnaces was equal to all the requirements 
that acid steel was used for. The material had been subjected 
to rigorous tests by the various corporations, and these tests 
had shown its reliability and uniformity. In the production of 
basic steel of high quality and a complete uniformityas much 
care had to be exercised as with acid steels. Without doubt 
the early difficulties had been overcome, and the basic pro- 
cess was thoroughly reliable and would play an important 
part in the open-hearth industry in the West of Scotland. 
He attached great importance to the type of furnace, the 
nature of the hearth, and the manner in which it was made. 
This open-hearth hot metal question was being worked out 
rapidly on the North-East Coast. There was no doubt it 
would become the future standard method of dealing with 
pig iron direct from the blast furnaces. 

The investigation and research work always being conducted 
would have a beneficial effect on the economical operation 
of their several industries. It must, however, be a condition 


| inside of the reservoir. 


acres. The embankment will have a length of 14 miles, ang 
will contain about 1} million tons of earth taken from the 
The water to fill it will be obtaineg 
from the river Thames, a portion being delivered through 
the existing 54in. Southern District and 36in. in Western 
District mains, both of which at the present time supply the 
filter beds at Surbiton from the intake works at Molesey, 4 
further quantity of water will be delivered from the Walton 
Pumping Station through a 54in. main, about 13 miles jp 
length, which is to be laid as part of the new works. After 
storage the water will pass to the filter beds at Surbiton 


| through one or both of the mains above mentioned—j4in, 


Southern District and 36in. Western District mains. The 
works aré to be so constructed that these mains can in future 
be used either to discharge into the Island Barn Reservoir, or 
to supply water from the reservoir to the filter beds at 
Surbiton, or, as a further alternative, to deliver water direct 
from Molesey to Surbiton, 

For the construction of the works about 112,000 cubic 
yards of puddle clay, 6350 tons of cement, 2500 tons of cast 
iron pipes, and 550 tons of steel pipes will be required, besides 
other materials. The contract for the reservoir, 54in. main, 
&c., has been awarded to Messrs. Robert McAlpine and Sons, 
the amount of their tender being £152,727. The works, 
which have been designed by the chief engineer of the Board, 
should be completed in about three years’ time. 

The water supplied from the Walton Pumping Station is 
conducted to the pumps from the river Thames through an 
open conduit 480 yards long, 22ft. wide, and taking 8ft. depth 
of water when the Thames is at its normal level. The engine 
and pump house is built over the conduit from which the 
water will be lifted into the Walton or the Island Barn 
reservoirs by four double-stage centrifugal pumps, each of the 
pumps being driven direct by a 500 horse-power vertical triple- 
expansion engine. Thesteam will be generated by ten Babcock 
and Wilcox boilers. The discharge from the Walton reservoirs 
to the filter beds at Hampton is used to actuate three hydraulic 
turbines, which are coupled direct to single-stage centrifugal 
pumps, thus allowing the difference of level between the 
water in the reservoirs and that in the filter beds to be 
employed in lifting a further supply of water into the Walton 
reservoirs. The engines, pumps, and turbines are being 
supplied by the Thames Ironworks and Shipbuilding Com 
pany, and will cost £49,653. The contract for the intake 
conduit and pumping station buildings has been let to Messrs, 
Dick Kerr and Co., the contract price being £69,657. The 
‘oundation stone of the pumping station was laid on the same 
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that they keep abreast of these, and so trained their young men 
that they would be able to take full advantage of the benefits 
to be gained by this research work, and apply them to the 
practical operations of manufacturing after they had been 
proved in the laboratory. 








ISLAND BARN AND OTHER RESERVOIRS 


day on which the first sod of the Island Barn Reservoir was 
turned, and by the same gentleman—Mr. C. E. Hearson. 
The pumping station, machinery and intake works at Walton 


| have been designed ty Mr. J. W. Restler, M. Inst. C.E., the 


deputy chief engineer of the Board. In our issu2 of the 


| 19th April, 1907, we fully described the two reservoirs and 


the intake at Walton. Our illustration shows the position 


| of the new Island Barn Reservoir with regard to the Walton 


ISLAND BARN RESERVOIR. 


ON Saturday last the ceremony of cutting the first sod of | 
the new reservoir which the Metropolitan Water Board is | 
about to construct at a place known as Island Barn, near | 
East Molesey, was performed by Mr. C. E. Hearson, the 
chairman of the Works and Stores Committee of the Board. 

In the year 1900 the thén Lambeth Waterworks Company | 
obtained an Act of Parliament authorising the construction | 
of a reservoir designed by their engineer, Mr. T. F. Parkes, | 
to hold approximately 1000 million gallons of water, and the | 
necessary land was acquired. After the company was taken | 
over by the Water Board in 1904, its area of supply was | 
incorporated with that of the late Southwark and Vauxhall | 
Waterworks Company, forming what is now known as the | 
Board’s Southern District. In their Various Powers Bill of 
1907, the Metropolitan Water Board sought an extension of 
time for the construction of the reservoir authorised by the | 
Lambeth Waterworks Act, 19C0, but met with considerable 
opposition on this portion of the Bill. An extension of | 
seven years was obtained, but the area of the reservoir had | 
tu be curtailed, and the design otherwise modified to meet | 
objections raised by the local authorities. This reservoir, | 
known as the Island Barn Reservoir, which was commenced 
on Saturday last, will, on its completion, be used not only 
for the Southern District, but also for the Chelsea Division 
of the Western District. It will contain nearly 1000 million | 
gallons, and will have a water area of approximately 120 | 


| Glasgow ; G. H. Scott, London ; 


| reservoirs and other waterworks in the neighbourhood. 








THE INSTITUTION OF CtviL ENGINEERS.—The Council of the 


| Institution of Civil Engineers have made the following awards for 


the year 1907-1908 :—Telford Gold Medals to Messrs. W. B. 
Parsons, New York, and H. Lapworth, D.Sc., Hathersage. A Watt 
Gold Medal to Sir Whately Eliot, Addiscombe. George Stephen- 
son Gold Meda!s to Sir John W. Ottley, K.C.I.E., London ; and 
Messrs. A. W. Brightmore, D.Sc., Egham ; J. S. Wilson London ; 
and W. Gore, ;London. Telford Premiums to Messrs. F.. W. 
Davis, Darlington ; C. R. 8. Kirkpatrick, Newcastle; H. T. Ker, 
. R. Gales, F.C.H., Bombay ; 


| 8S. H. Ellis, Liverpool ; W. Ingham, Port Elizabeth ; H. E. Stilgoe, 


Birmingham ; F. P. Anderson, London ; H. Berridge, Aden; J B. 
Lewis, M.C.E., Tasmania; A. L. Bell, B.A., B.E., Coulsdon ; and 
W. S. Harvey, Swansea. The Crampton Prize to Mr. P. M. 
Pritchard, Widnes. The Manby Premium to Mr. P. J. Robinson, 
Hamilton. The ‘‘ James Forrest” Medal and a Miller Prize to 
Mr. B. P. Fletcher, Newcastle. Miller Prizes to Messrs. L. G. E. 
Morse, London ; A. A. Barnes, Manchester ; G. O. Case, London : 
J. H. Forman, Glasgow ; A. W. E. Harris, B Sc., Birmingham ; 
Ben Howorth, Manchester; H. L. Hunter, B.Sc., Manchester ; 
P. L. Lascelles, B.A., Newcastle ; G. W. N. Rose, B.Sc., London ; 
J. M. Rounthwaite, B.Sc., Newcastle; G. B. Sharples. M.Sc., Bir- 
mingham ; and E. |. Spiers, B.A., London. Bayliss Prizes 
awarded on the results of the October and February examinations, 
1907-1908, respectively to Messrs. T. W. W. Parker, Hamilton, 
and 8, C, Gladwyn, Sheffield, 
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RAILWAY MATTERS. 


A proposaL has been made to provide Falmouth and 
Penryn with the electric overhead railless traction system, which 
has been worked with much success on the Continent. An appli- 
cation will be made to the ‘Town Council at an early date for their 
al to run these cars through the streets. 





approv 

Tue Board of Trade have recently confirmed the under- 
mentioned Order, made by the Light Railway Commissioners : - 
York Corporation Light Railways Order, 1908, authorising the 
construction of Light Railways in the city of York and in the 


rural district of Escrick, in the East Riding of the County of York. 


Tue general management of the Baden State Railways 
has decided to electrify the Basel-Schoppheim-Zell and Schoppheim- 
sjickingen sections. The 10,000-volt single-phase system, ot a 
frequency of 15, will be employed. The power for working the 
lines will be generated by a water-power plant at Augst-Wyhlen, 
on the Rhine, whence it wi] be transmitted to Basel, where it will 
be converted from three-phase to single-phase. 


Tux question of abolishing all level crossings on 
Zelvian lines is now being considered by the Ministry of Railways, 
it is estimated thst the entire sum needed to meet the expense 
that such a measure would entail would be about £12,000,000. 
At present there are as many as 6125 level crossings on the Belgian 
lines, and in most cases where it will not be possible to change the 
direction of the roadway it will be necessary to arrange to carry it 
either over or under the railway. 


Iv is understood that metal sleepers of cast iron box 
form have been tried on the Oudh and Rohilkhand State Railway, 
half a mile of track having been laid on them in the vicinity of 
the Lucknow station, when Mr. F. D, Fowler, whose invention they 
were, was engineer-in-chief of that line. These sleepers are about the 
same weight as the Indian Midland Railway cast iron pots, and 
are believed to be as strong. It is practically the same shape as a 
timber sleeper, which is more easily packed than any other, 
and, it is claimed, is free from the defects of other metal 
sleepers. 

Tur Official Fewille I’édérale Suisse (Berne) of 80th 
September reports that the Swiss Government have granted to a 
preliminary committee the concession for the construction and 
working of a narrow gauge—! metre—overhead electric railway, 
0 kilometres long, from Gletsch over Andermatt to Disentis 

Yurka-Oberalp Railway. Of the 14,000,000 franes (£560,000), 
the sum which it is estimated is required to carry out the work, 
1,183,000 franes (£59,320) are assigned for the purchase of steel 
rails and like permanent way material, 1,585,000 francs 
(£63,400) for rolling-stock, and 1,055,000 francs (£42,200) for the 
erection of buildings, 


An apparatus for automatically closing the gates of a 
level crossing on the approach of a train has been installed 
at several crossings on the Montreux - Bernese Oberland 
Electric Railway in Switzerland, and has, it is said, given 
great satisfaction. At a distance of 500ft. from the crossing, 
an approaching train, by making contact with a special wire 
closes a circuit which sets a mechanism in motion. This 
mechanism shuts the gates, keeps a warning bell ringing, and at 
night lights up a red lamp onthe gate. After the train has passed 
the gates, and travelled another 500ft., the circuit is broken, a 
counterbalance weight opens the gates, the bell stops ringing, and 
the lamp is switched off. 


Tur projected network of Bolivian railways after a year 
and a-half of work still consists of one short strand, reaching about 
half way from La Paz to Oruro, or about 50 miles. As this is the 
easiest of construction of any part of the whole system, it is im- 
possible to foretell when the mountainous mining districts will be 
opened up by railway communication. The estimated cost of the 
La Paz-Oruro branch was less than £500,000, and the actual cost 
of the part constructed, together with some 30 or 40 miles of simple 
earthworks, and some additional surveys, has been about £1,000,000. 
There is accordingly arising a doubt as to the arrival of the railways 
in the outlying districts, and a certain amount of disaffection is 
shown by the inhabitants of the south. 





A CONFERENCE was recently held at Hull in connection 
with the proposed railway from Nottingham to dull. The scheme 
includes a new railway, the first section of which runs from Notting- 
ham to Retford, through the new coalfield which is being opened out 
in that district by Sir Charles Seely, the Duke of Newcastle, and 
others. Seven years ago powers for this line were obtained, but 
have partially expired. It is now proposed to apply to Parliament 
to revive the powers and to promote the line in continuation of 
the Nottingham and Retford Railway from Retford, through 
Gainsborough, Brigg, and Northern Lincolnshire, and by a tunnel 
under the Humber from near Barton to Ferriby, on to Hull. This 
proposal will make Hull the port for the shipment of large 
juantities of coal. 


Ir is reported that for some time past sounding 
operations have been carried on in the Humber off Chowder Ness 
on behalf, it is said, of the Lancashire and Yorkshire Railway 
Company. This points to the possibility of a proposal for the 
construction of docks and wharves in that district, where there 
is ample water at all states of the tide for deep-drafted vessels 
being carried out. Surveys have been taking place on the shore 
also, and these seem to suggest a connecting railway from Barton- 
on-Humber to the ironstone fields of Scunthorpe and Frodingham. 
The Winteringham scheme, six miles further up the ‘iver, for 
which parliamentary sanction was obtained three years ago, has, 
it is understood, been abandoned, and the district which is now 
receiving attention is considered very suitable for a dock. 


Tue Moscow-Kieff-Voronezh Railway Company has 
submitted for sanction a definite scheme for the construction of a 
railway running about north-north-east from Odessa through the 
towns Voznesensk, Pomotchnaya to Bobrinskaya and Tcherkassy, 
where it will cross the Dnieper by a bridge about 1100 yards in 
length. From thence to Bakhmatch there is a narrow gauge line 
already laid, which will be widened. When the connection is 
complete the distance from Odessa to Moscow will be decreased 
from 943 to 733 miles. The distance to St. Petersburg will 
be decreased from 1212 to about 1066 miles. For the first 
100 miles the line runs across wheat growing country, which has 
hitherto had no railway service, but has sent its products by way 
of the river Boug to Nicolaieff. It is probable that Nicolaieff will 
therefore suffer loss, 


As a result of the working agreement entered into with 
the London and North-Western Railway Company, the Midland 
Company are making further staff reductions. irty-five station- 
masters approaching the age of sixty, the age at which they can 
take superannuation, have received notice. On the clerical staff 
at Derby and Sheffield, chiefs who have reached the age of fifty- 
eight are being retired, and, it is suggested, will probably receive 
half-pay until their superannuation is due. Where there are joint 
stations, the positions of the retiring stationmasters will not be 
filled, the duties being taken over by the representatives of the 
London and North-Western line. At Cariisle and Leicester, it is 
stated, the Midland staffs will be entirely withdrawn. It is also 
rumoured that the Midland Railway station at Northampton will 
be closed, and the trains run into the Bridge-street and Castle 
“tations of the London and North-Western Railway. These and 
other economies relating to goods guards and grademen are 
described as necessary, owing to the competition of electric tram- 
ways, the increase of motoring, and the decrease of the mineral 


NOTES AND MEMORANDA. 


AccorpDING to the American Machinist the total pro- 
duction of petroleum in the United States for 1907 is reported as 
amounting to 166,095,335 barrels, or 22,149,862 metric tons. This 
shows an increase of 39,601,399 barrels over the production of 
1906. The amount of thi» increase is greater than the total pro- 
duction of petroleum in any year up to 1889. The average price 
per barrel in 1906 decreased a little. 


Ir is reported that from 2500 to 3000 tons of elec- 
trolytic copper will be required for the electrification of 1310 
miles of railroad in Sweden, the conversion of which from steam 
to electricity has been decided upon. _The lines concerned are all 
to the north of Stockholm except the Charlottenburg and Laxa and 
the Gothenburg and Stramstad lines. The system will be fed from 
five power stations, and work will be commenced early next 
year. 


Steam shovel records on the Panama Canal were 
recently broken by a 95-ton machine which took out 55,419 cubic 
yards of soft rock at Gorgona in 25 working days. About the 
same time a75-ton shovel took ont 22,028 yards of earth, and 
20,338 yards of rock in 26 days, according to the Canal Record. 
The former shovel has a 5 yd. dipper and the latter a 2h yd. 
dipper. All shovels are kept under steam for eight hours per day, 
but are not actually worked during this period steadily owing to 
the necessity of moving them forward, blasting large stones, and 
bringing up cars. 


Tue total exports of iron and steel from Belgium during 
the year 1907 amounted to 1,129,222 tons, having a value of 
£9,431,392, thus forming the most valuable class of goods exported 
from this country. ‘The figures show a fair increase in value over 
those of the previous year, which amounted to 1,131,328 tons, 
valued at £9,229,880, and the increase foreshadowed during the 
first six months of 1907 was realised. That prices remained at a 
fairly high level during the whole of 1907 may be deduced from 
the fact that’ while the quantity of iron and steel exported during 
1907 was slightly less than during the previous year, yet the 
declared value was greater. 


A macaiIneé has been designed to show the actual 
working time of any or all machines in a shop, so as to give an 
accurate record of the cost of production. It is to show whether 
the machine has been working its full quota of hours, and, if so, 
to see if the output is in accordance with the rate set. After the 
time for handling the work in and out of the machine has been 
determined, it is easy to see whether it has been left running or 
not during the day. The records can be arranged to suit the 
conditions, and certain forms have the lower part perforated, so 
that the total for the day can be torn off for the works manager 
to see at a glance how many hours the machines have been work- 
ing during the day. 


An Italian engineer, Signor Gabellini, of Rome, has 
advocated for many years the use of ferro-concrete for the 
construction of vessels and other kiads of floating structures. 
After being applied successfully in a great number of cases, his 
system has recently been officially approved by the Italian 
Government, which has decided to adopt it for certain purposes 
connected with the Italian navy. Under this system, the 
metallic framework or skeleton of reinforcing iron is arranged in 
accordance with the actual distribution of stresses, and this frame 
is covered with expanded metal which supplements the protective 
action by the distribution of the armouring over a large area, 
while it unites the various portions of the mass in such an effective 
manner as to preclude any risk of fracture. This process 
dispeuses with the provision of costly moulds, and renders it 
permissible to employ extremely thin walls to serve as the outer 
skin. 

tECENT tests by naval officers of “ man-lifting kites” 
proved, it is reported, that observations taken at’ a height of 
2000ft. to 3000ft. will be of great service in discovering shoals, 
wrecks, submarines, and sunken mines. Balloonists have noticed 
that at a high altitude objects under water can be distinguished 
quite clearly, and these tests were to verify these claims. These 
‘kites’ have been the subject of so much experimenting in this 
country that they are now placed ahead of captive balloons for 
naval purposes, and have a not unpromising future before them. 
The kites possess an advantage over the balloons in their less 
resistance to the wind, their ability to stand practically any wind 
of less force than a hurricane, and in their being far less cum- 
bersome than an inflated gas bag. Observations were taken in 
perfect comfort receatly from a basket supported by three kites, 
and towed by a destroyer at a speed of 26 knots dead in the teeth 
of an 18-mile wind. 


THE microscopic examination of wood after it breaks 
in a testing apparatus has just been started by the Office of Wood 
Utilisation in the Forest Service of the United States. Every 
species of wood has several different kinds of cells, each of which 
has its own size and form. There is also a wide variation in the 
number and arrangement of the cells in different species. These 
differences in structure have their bearing on the strength of the 
wood. For some time past the Forest Service has been carrying 
on a large number of tests on many kinds of wood in order to 
determine their strength, stiffness, elasticity, and other physical 
properties, so that they may be used to the best possible advan- 
tage in construction. The application of microscopic work tosuch 
tests is expected to give a better knowledge of the conditions on 
which the strength of wood depends. Other problems connected 
with the structure of wood, such as the preparation of wood pulp 
and the treatment of wood with preservatives, will probably be 
aided by this new study. 


In the rebuilding of the Quebec Bridge, it is said that 
the engineers who have been retaised by the Dominion Govern- 
ment will consider the advisability of providing for at least ten 
feet more headroom from the water than existed under the former 
structure. It may be remembered that the height of the olc 
Quebec Bridge was 150ft. above high water, and that the Montreal 
Board of Trade feared that this would prevent the large ships of 
the future from passing up the iiver to Montreal. The height 
advocated by the Montreal Board of Trade was 190ft., which, 
however, can only be obtained at a cost which is regarded as 
prohibitory. The tallest masts now arriving in Montreal are those 
of the Allan liner Virginian, which are of a height of 14]1ft. Under 
the old Quebec Bridge these would have passed with nine feet to 
spare. But the masts of the Empress of Britain and the Empress 
of Ireland, of the Canadian Pacitic line, are 154ft. high, and for 
these it would have been necessary to await the ebb of the tide if 
they wished to pass under, 


Ir would appear that in view of the important dis- 
coveries of radium recently made in Saxony, the Saxon Govern- 
ment have issued a decree, in accordance with which the right to 
search for and to extract minerals containing radium is retained 
by the State, which may, however, concede these rights to other 
persons. This decision has special reference to the use of water 
from mines and springs giving rise to radium emanations, or con- 
taining dissolved salts of radium. Reference is made in this 
document to a number of springs rich in radium, notably to the 
waters of Georgenthal, in Vogtland, which yield 58.8 units of 
radium, as compared with the 47.5 units of the Karlsbad waters, 
or upwards of one-third of the volume found in the richest springs 
hitherto discovered—namely, those of St. Joachimsthal. It is 
not intended to deprive private owners of their rights, but rather 
to regulate the production of radium, and by State intervention, 
to ascertain that the best means of utilisation in the national 





trattie owing to electric power reducing the demand for coal. 





interests are being adopted and carried out, 


MISCELLANEA, 


Ir is not generally known that the municipalities in 
most of the towns of Belgium have a minimum rate of wages which 
they authorise for the carrying out of contracts for municipal work 
which are open to public competition, and the current rates of 
wages in the various towns have these scales of minimum rates of 
wages for their basis. The manufacturing industries are on a 
different footing, and the several classes of workers receive pay in 
accordance with the quality of their work. 


Tue construction of a tunnel underneath the Elbe at 
Hamburg for connecting the parts of the town lying on the 
different banks of the river is now being carried out. The costs 
of the works are estimated at about £400,000. The tunnel is to 
consist of two shafts, the length of each being about 490 yards. 
There will be one lift at each end for foot passengers, and two lifts 
for vehicles, the former will be worked in 25 seconds, and the latter 
in 30 to 35 sevonds. It is expected that it will be possible to open 
the tunnel for public traffic in the spring of 1911. 


WE hear that Sir Alexander R. Binnie and Mr. George 
F, Deacon have now submitted to the Aberdeen Town Council a 
voluminous report on the proposed new water supply for the city. 
After giving details of cost of several alternative schemes the 
engineers say they have no alternative but to recommend the 
adoption of a reservoir in the Avon Valley as the best permanent 
solution of the problem. The cost of this scheme is estimated at 
£1,(68,500 for 10 million gallons a day, and £1,512,000 for 20 mil- 
lion gallons, making the capital cost per million gallons available 
per day £756,000. 

THERE is a feeling in Antwerp that an advantageous 
move for the future prosperity of the port would be the construc- 
tion of a canal giving direct access to the Rhine, and thus to the 
manufacturing districts of Germany. The present means of water 
communication to the Rhine is by a circuitous route by way of 
the Lower and East Scheldt and thence up the Rhine, but, the 
distance being very considerable, the freight on goods to and from 
places on the Rhine and Antwerp by water is naturally somewhat 
higher than the corresponding freight from Rotterdam, which is 
Antwerp’s competitor for German tr.de. 


THE necessity of increasing the number of docks con- 
tinues to be felt at Hamburg no less than at other ports abroad, 
in spite of the already extensive accommodation for shipping 
existing here. Since the last considerable extension took place, 
viz., in 1897-98—though two new docks have been opened since 
then—the aggregate tonnage of sea-going vessels visiting this port 
has increased from about 7,500,000 to 12,040,000 register tons in 
1907. In consequence of this remarkable development, and 
although two new docks were opened in 1903, the want of 
sufficient room for quay berths has n acutely felt. 


Tue British Consular report on the trade of Venice for 
1907, just issued, states that at the time of writing a project had 
been formed by a Verona committee to start a motor car service, 
for passengers and goods, to connect all the principal centres in 
the province of Verona with one another, and with the principal 
rail and tram lines. The committee proposes starting, at first, 
eighteen lines, with cars to carry from twelve to twenty-four 
persons, and wagons of the capacity of about 500 kilos. All the 
mountain lines have for the present been excluded, as being too 
expensive. The total length would be 640 kiloms. 


Tue latest development of the policy of the Forest 
Service at Washington is the projected establishment in the West 
of a number of forest experiment stations, which, it is anticipated, 
will do for American forestry what the agricultural experiment 
stations have done for the country’s farms. The first station of the 
series has been established in the Coconino national forest, with 
headquarters at Flagstaff, Arizona. Here special attention will 
be paid to astudy of the reproduction of the Western yellow pine 
and the causes of its success and failure. One of the most 
important functions of these stations will be the maintenance of 
model forests, typical of the region, as object lessons for profes- 
sional foresters, luambermen, &c. 


AccorpinG to the Elektrotechnik wnd Maschinenbau, 
asum of £800,000 has been set aside for an electricity supply 
for Rome. A generating station will be erected on the Tiber near 
the San Paulo gate, having, at first, a capacity of 30,000 kilo- 
watts, though this may, when necessary, be increa ed to 50,000 
kilowatt. This station will be driven by steam, but one will also 
be erected which will be partly steam and partly hydraulically 
driven. A temporary hydraulic station is to be erected on the 
Anmeine having acapacity of 6500 kilowatts. The current gene- 
rated will be at 600 volts, three phase, with a frequency of 60. 
The transmission voltage will be 30,000 volts and the current will 
be transmitted to Rome, a distance of 224 miles, by two indepen- 
dent overhead lines. 


Tur report that the German South-West Africa Com- 
pany has obtained a concession from the Portuguese Government 
for the construction of a railway from Fort Alexander, in Southern 
Angola, to the frontier of the German Protectorate, and is now 
negotiating with the German Government for a kilometric 
guarantee for the continuation of the line a further 750 miles 
through German territory, to reach Johannesburg, the proposed 
terminal of the line, is unfavourably criticised by the German 
Press. It is declared that the South-West Africa Company 
employs only British officials on the newly-built Otari-Grootfontein 
Railway, and purchases all its materials in Great Britain. It is 
proposed that opposition shall be made to a line through a German 
colony built with non-German material and run by foreign 
officials. 


In his report on the trade of Odessa for 1907 the 
Consul-General states that the new grain harbour at Odessa is an 
important and indispensable adjunct to the Bakhmatch Railway. 
It had been hoped to obtain sanction for the two together treat 
ing them as one scheme, but on account of a legal difficulty they 
had tobe separated. The proposal is to construct a new grain har- 
bour at acostapproaching £1,500,000 between the petroleum harbour 
mole and the present port. At first it would contain fifteen new 
loading berths—which, if necessary, can be increased to twenty- 
seven berths—with grain elevators and all the necessary appa- 
ratus. In good years the present harbour accommodation is quite 
insufficient. If the Bakhmatch line is constructed and no improve- 
ment made in the loading arrangements of the port, the conges- 
tion, delays and losses which have been so often deplored wil] be 
worse than ever. 


Tue Etruria was the last of the really large ships to be 
fitted with a single propeller, and her engine is one of the heaviest 
and largest single engines ever built, the individual parts being of 
great size and weight. Thus, the crank shaft, which is 25in. in 
diameter, weighs 27 tons; the connecting-rod, 13in. in diameter 
at its centre, weighs just under 11 tons; and the piston-rods, 
which are 11#in. in diameter, weigh about four tons apiece. A 
single propeller blade weighs six tons, and the whole propeller 
complete 37 tons. The engine is compound, with one /lin. and 
two 105in. cylinders, the stroke being 6it. With the exception of 
the crank shaft and the tail shaft this engine is in all its parts 
identically the same as when it left the builder’s handsin 1885, not 
even the brasses having been renewed. And even - more 
remarkable evidence of good workmanship and careful attention is 
shown in the boiler-room, which contains the same Scotch boilers 
that were put in nearly a quarter of a century ago. These boilers 
have the same tube plates, 15 per cent. of the original tubes, and, 
most remarkable of all, the same corrugated furnaces as when they 
left the builder’s hands. To-day this ship is capable of s‘eaming 








18.5 knots under favourable conditions of weather. 
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De We cannot undertake to return pncemenion manuscripts ; we must, 
therefore, request correspondents to keep copies. 
REPLIES. 
D. M. 8,—There can, of course, be no conduction or convection through a 


perfect vacuum, but radiant heat passes freely, as you may satisfy your- 
self by feeling an incandescent bulb. In so-called vacuum chambers 
there is nothing like a vacuum, some material which can evaporate 
being always present. 

«. W. (Leeds).—You will get a considerable amount of information on the 
subject from our little book on ‘‘The Premium System,” price 1s.; also 
from a series of articles on ‘‘ Workshop Organisation,” which appeared 
in THe ENGINEER on Ist, 8th, 22nd, h June, 1906, and the 13th, 20th, 
and 27th of July of the same year. These articles were published by 
Spon in book form, price 10s. 6d. net. 

A. G. (Guernsey).—It would take too much space to go into the matter of 
sighting a shaft here, but we may refer you toa series of articles entitled 
“The Fitting of Machinery in Screw Steamships,” which appeared in 
our columns on September 6th, 27th, October 18th, November 8th, 29th, 
December 6th, 1895, and we should advise you to get a book like 
Sothern’s ‘‘ Verbal Notes and Sketches for Marine Engineers,” which 
you will find useful in much of your work. 
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INQUIRIES. 


STEAM METERS. 

Sir,—Can any of your readers tel] me the address of the English agents 
for the Equitable Meter Company, and for the makers of the Gehre steam 
meter? Fa 

October 27th. ia, 

A RANKINE FORMULA. 
Sir,—I shall be glad if any of your readers will tell me how Rankine 
h qo) for calculatin; 
( ’ qd + sin a} ° 


the height of a system of relieving arches in the face of a bank of earth. 

In this equation x denotes the depth of arch below the surface, h its clear 

height, / its length, and a the angle of repose of the earth. I have been 

told that there is a slight mistake in the formula, and I shall be glad if 

anyone will point it out. ¥. 
October 28th, 


arrived at his formula / = cotan a 
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trical Transmission of Power for Marine Propulsion.” 
Society or ENGInkERS.—Monday, November 2nd, at 7.30 p.m., at the 


Ordinary meeting. Paper, 
by Mr. R. W. A. 


Royal United Service Institution, Whitehall. 
“The Flow of L iquid Fuel through Carburettor Nozzles,” 
Brewer, A.M. Inst. C.E., M.1. Mech. E., M.1.A.E., 
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MANCHESTER EXHIBITION. 
For the convenience of exhibitors and visitors to the Manchester 
hrhibition we have opened a Branch Editorial Office at Stand 
No, 68. Editorial Representatives will be Sound there daily, and 
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Labour Storage. 


THE Government of to-day has followed the 
example of its predecessors and attempted to solve 
the problem of unemployment by a makeshift. It 
has offered a little money, a little genuine work on 
the Navy, and a little relief work. Can it feel sur- 
prised that the Labour Party, the self-constituted 


had been stuck in its back to make it bristle like a 
hedgehog. Obviously, this is a mad course to 
pursue. The probiem itself—not the solution—is 
¢| clear and simple, if we will but resolve to look upon 
it as it stands, and not lose our point of view by 
continual excursions into side issues. We shall 
endeavour to state it. We must, however, premise 
our remarks by putting the unemployable to one 
side. With them, as engineers, we have nothing to 
do. They form a class by themselves, and must 
be treated by themselves. 

Experience has shown that trade is continually 


fluctuating. It follows a sinuous course, now 
rising above, now falling below, a mean line. 
In a prosperous country that mean line has 
an upward inclination, indicating that trade 


as a whole increases in spite of the periods of 
depression. Whenever the sinuous line rises far 
above the normal labour is at a premium, good 
wages are commanded, and the ranks of the artisan 
are multiplied; when it falls below the normal, 
labour, increased by the numbers who joined it on 
the rising wave, is a drug upon the market and 
unemployment ’’ begins. These great trade waves 
have a period of between ten and twelve years, 
and must not be confounded with the small 
seasonal changes or wavelets which are imposed 
upon them. No one will quarrel with this simple 
statement. Now, engineers are well accustomed to 
fluctuating loads, and they endeavour, since such 
loads are admittedly bad and uneconomical, to level 
them. Their method, put into a popular figure of 
speech, is to cut the tops off the waves above the 
mean line and throw them into the hollows below, 
just as the railway engineer builds a level line by 
constructing embankments with the spoil from 
cuttings. To prevent the ills cf unemployment, 
which are precisely similar in kind to a fluctuating 
load or a railway with a bad contour, the same 
methods must be adopted. If we could keep 
labour on the median line then our troubles would 
be at an end. 

All this will be admitted, but we shall be told 
that we cannot deal with labour and trade as we 
would with a central station ora railway. We shall 
be told that it is impossible to take the tops of 
waves of occupation and throw them into the 
hollows. Whether such a process is possible or 
not we shall not venture to say, but we do say that, 
if it is impossible, then we must at once build for 
the future upon counsels of despair; we must be 
prepared indefinitely to pay men for idling or for 
loing work we do nof want done, and we must he 
prepared to find the army of the unemployable 
growing relentlessly under our hands. Before we 
surrender to this hopeless view of the case let us 
consider, as scientists and engineers, the possi- 
bilities there are of reducing the fluctuations. To 
do this we must first ask what appliances that may 
be employei converting a variable into a steady 
load we have at hand. We want something in the 
nature of an Ilgner set applied to labour; we must, 
that is, find some way of “storing” labour at a 
time when there is no demand forit. Now, though 
labour itself cannot be conserved, clearly its pro- 
ducts may be. Hence our object must be to put 
labour to work at dull seasons on the production of 
commodities that will be used when business 
revives. To do this efficiently the first thing we 
require is foresight. We must be able to foresee 
the bad times if we are to provide against them. 
The attempt to deal with them when they have 
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champion of the unemployed, is wholly dissatisfied. 
The problem is not to be solved by a policy of 
pecks, and till some broad scheme is evolved and | 
acted upon repetition of such crises as that through 
which we are now passing must inevitably occur. 
Doles of pay and work do not put off the evil day. 
Indeed, by the attraction they offer to the least 
stable individuals they tend to bring the trouble 
upon us earlier in each recurring wave of trade 
depression, and hence bid fair to become perma- 
nently fixed in our economical system. 

A great mathematician taught his students that 
when they were given an hour for the solution of a 
problem they should devote three-quarters of it to 
considering the question in all its bearings and 
deciding upon their mode of attack. With the 
clear view thus obtained the solution could be 
effected in the remaining minutes. The same prin- 
ciples are applicable to economics as to mathematics, 
and if we could but once embrace the problem in 
an absolutely transparent and lucid expression, 
solution would be within ourreach. Now, national 
unemployment appears to be an exceedingly com- 
plicated phenomenon, and it is usual, whenever 
discussion upon it arises, to involve it in a maze of 
difficulties. We behave as though a dog having 








found a guinea pig refused to touch it until quills 


arisen is an age too late. It means that the work 


| given out is relief work, and is abused, as all such 


work must be. Relief work must be available 
in depressed seasons, particularly to aid the un- 
skilled, but by beginning it in time it will lose its 
nature. Instead of starting when men are starving, 
it must commence when they are beginning to 
leave their regular employment, and the result will 
be that the charitable aspect of the work will dis- 
appear, and many of the well-known ills of such 
work with it. The relief works that are now being 
put in hand should have been begun weeks, if 
not months, ago, and every effort should have been 
used to make them appear normal contracts. It 
cannot be contended that periods of depression are 
not foreseeable. Every astute business man knew 
well months and months ago that trade would be 
bad this winter, and the Government could and 
should, and probably did, know it also, but were too 
late in dealing with it. 

When, apart from relief works, which are always 
to be deprecated, we look round for the means of 
steadying trade our eyes first fall upon Government 
and municipal orders. The Government’s orders 
for war material offer an invaluable labour “ stor- 
age reservoir’ which has never been intelligently 
used. Orders for ships of war, for guns, for 
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clothing even,are given out only too frequently at a 
time when trade is good. As a rule, there is no 
reason why that should be so. Times of stress 
may render it necessary, but in normal years it would 
be practicable to consider the state of trade when 
contracts were being placed. Indeed, an admirable 
example of storage of labour may be derived from 
the building of a battleship. As is well known, when 
it is desired to complete a ship in record time the 
material is got ready months beforehand. It repre- 
sents so much stored labour which is suddenly 
drawn upon when the “sensation” of building a 
Dreadnought in twelve months or so has to be 
brought off. That is “gallery work, but the 
same system might by a little organisation be 
applied to the steadying of the labour market. 
The material for ships might be ordered months 
before building was commenced, if the state 
of trade demanded it, and held in reserve. With 
the present depression in view we urged the 
Government months ago to lay down more ships, 
but the policy of cut-throat economy on which the 
Radical party were embarked prevented that course 
from being pursued. Municipal orders are similar 
in many respects to Government orders; a few 
months here or there in many cases—particularly 
if fore-knowledge is exercised—do not affect the 
issue. Mr. John Burns dwelt on this aspect very 
ably on Saturday last. Of course, no one will pre- 
tend that all municipal work can be done at all 
times. There is much civil engineering that cannot 
be carried on at all in the winter months, and much 
that if it were carried on then would certainly be 
enormously costly and probably badly done. But 
there is other municipal work that is not liable to 
such climatic or seasonal disabilities, and might 
with a little trouble be arranged to fit in with the 
labour market. The ordering of tramway rails and 
tramway poles may be cited as an example. 

It will, however, be remarked that, much as the 
Government and municipalities might do, they can 
only touch a section, and not a very large section, of 
the subject. After all, the principal trade of the 
country is that done with private purchasers, both 
home and foreign. Is there any way in which the 
labour of a locomotive works, a shipbuilding yard, 
or a machine tool factory can be kept near the 
normal line? Here the problem obviously leads us 
on to more difficult ground, and unless some form of 
capital control of works is possible it is to be feared 
the solution cannot be effected. There are two 
aspects of the case which may be considered. We take 
the simpler first. The example is that of a works of 
moderate size established for many years, and 
growing, if at all, only very slowly. The works are 
large enough to meet the maximum demand by 
working overtime, but no extra hands can be taken 
on for lack of room, and in times of acute depression 
men are discharged. The problem is to prevent or 
materially diminish these discharges. Is there any 
method by which it can be solved? There are two 
answers. The works may turn to the manufacture 
of some article still in demand, or they may manu- 
facture for stock. The first alternative is very rarely 
open to a works in a really bad season, because 
all trades are depressed simultaneously. What of 
the second? It offers a complete solution of the 
problem, and yet it is comparatively rarely practised. 
Firms like the big agricultural engineers do, of 
course, build in the winter for the summer sale, but 
engine builders and electrical engineers only employ 
their slack times to a very moderate extent in 
making for stock. The reason is not far to 
seek. To continue manufacturing when sales cannot 
be effected means to continue spending money on 
material and wages when none is coming in. Few 
works can afford to carry on such a system for long, 
and the usual course is to reduce the weekly wage 
bill by dismissing men. Would it not in such cases be 
possible for the Government to advance money week 
by week so that manufacture might be continued ? 
Money would be far better spent in such a way 
than on relief works, and it would return to the 
Government ultimately when the product was sold. 
Big firms are, of course, helped by their banks and 
by the resources of their own members, and by 
calling, in some cases, on reserve funds to keep 
their businesses together in bad seasons, but the 
practice is far from general. We are not blind to 
the fact that difficulties, in some cases insurmount- 
able difficulties exist, but other fairly simple cases 
might be found and used for experiment. The men 
themselves might be persuaded to assist by accept- 
ing reduced wages, or, as they have done in more 
instances than one at their own request, reduced 
hours. 

The second and more complex case is where the 
works are more or less new, and where they expand 
suddenly at a boom in a particular trade. The 


boom breaks, and hundreds of men are thrown out 
of employment. Many such cases come quickly to 
the mind, but it is unnecessary to specify them. Is 
there any means by which such events can be pre- 
vented ? Here, again, a Government might exercise 
beneficent control without interfering with the 
rights of the individual or jeopardising the progress 
of trade. Already for the protection of the com- 
munity certain industrial undertakings cannot be 
begun without the consent of Parliament or the 
Board of Trade. The main object that is sought 
in such cases is, of course, quite different from that 
we have in mind, but the result is the same, the 
industry cannot be begun without Government 
sanction. We do not suggest that industries should 
be put to the burden and expense now involved in 
the bequest for “ powers,”’ but we propose that the 
possibility of some kind of simple supervision of 
industries might be considered by a Minister of 
Commerce. The object would be to prevent the 
undue and sudden inflation of industrial works 
without any sound guarantee that the men drawn 
to them could be employed for an indefinite 
period. It will be seen that in the two 
cases we have’ discussed we have suggested 
the exercise of Government control. To that course 
there would certainly be opposition, and for our- 
selves, generally speaking, we are convinced that 
the more trade is left to look after itself the better 
it does. But special circumstances require special 
consideration, and since it has become generally 
accepted that unemployment is a national question 
which can only be dealt with in its entirety by 
Parliament, we must be prepared to undergo some 
hardships if it is for the advantage of the commu- 
nity as a whole. We do not, however, suggest that 
the Government should do as it does now—offer 
nothing in compensation for the inconvenience 
caused by its interference. If it is to control the 
growth of works in prosperous seasons it must be 
ready to assist them in periods of depression 

We have in the preceding discussion only touched 
the fringe of an enormous subject, and we have 
intentionally attempted to deal with no trade but 
our own. It may, however, be remarked that the 
improvement of one trade means the improvement 
of all, and if we can control one, we shall, to some 
extent at least, control the others. That is by the 
way. What we desire to make clear in conclusion 
is that we are only putting the merest sketches of 
suggestions before our readers. Parliament has, if we 
may judge from the futile debates which have taken 
place, nothing to offer but temporary palliatives for 
the seasonal changes in trades. It appears to be 
blind to the fact that great waves of depression are 
periodical, and indifferent as to the cause. It looks 
only to methods of feeding starving men for the few 
immediate months before them, and makes no 
attempt to prevent the recurrence of the depression. 
We desire to see the introduction of a comprehen- 
sive and far-seeing policy, and offer these sugges- 
tions in the hope that they may lead to others. We 
must keep the fact before us, that since we cannot 
control the violent swings of the trade pendulum, 
the only course open to us is to store labour 
in some manner or another, to fill up the depressions 
by throwing the elevations into them. We see no 
other solution of the problem. Methods there are, 
no doubt, by which trade might be increased and 
the general welfare of the country raised for a few 
decades, but gradually, with an increasing popula- 
tion, we must return to the conditions that now 
exist—when it is only at the summit of trade waves 
that our workpeople are fully occupied. At some 
time or other the problem must be attacked in its 
completeness ; we urge the importance of attacking 
it at once. 


Railway Working Economies. 


THE events of the past few months in the 
railway world clearly show that the directors of the 
principal companies have at last reached the same 
conclusion which was arrived at several years ago 
in circles not immediately associated with the 
management of these undertakings. On former 
occasions we have pointed out that it was impossible, 
either from the railway or the public point of view, 
to reccnecile the policy pursued in regard to the 
working of passenger traffic with that followed in 
relation to goods traffic. If the gross receipts from 
the operation of steamboats, canals, harbours, and 
docks, and from miscellaneous sources are left out 
of consideration, the relative importance of the two 
main classes is illustrated by the fact that the 
annual gross revenue from the goods traffic is 
several millions sterling higher than from the 
passenger services throughout the United Kingdom. 





But if the amounts derived from the auxiliary 


sources in question are added to those from th 

coaching traffic, the two combined are Scareely i 
million pounds sterling more than the oa 
income from the conveyance of minerals aa 
general merchandise every year. The financial 
advantage represented by the goods traflic over th 

passenger traffic may be traced—notwithstanding 
the adoption for several years, down to about Pa 
years ago, of the policy of largely reducing the 
mileage run by the goods trains—to the better utili. 
sation of the carrying capacity of the rolling stock 
which now transports loads of a more remunerg. 
tive character. Apparently this commendable 
practice has been applied solely to the truckg and 
wagons owned by the railway companies, ag 
the proprietors of private mineral trucks jp 
their own interests attend to the matter of 
delivering as full loads as possible. One of 
the results of the carriage of improved paying 
loads is indicated by the circumstance that the 
goods mileage declined gradually from 180,000,009 
miles in 1900 to 154,500,000 miles in 1905, jj 
was natural to expect an expansion in the two 
succeeding years in consequence of the rising tide 
of prosperity in the trade of the country, and the 
railway returns for each year exhibit an advance, 
the goods mileage having increased to 164,000,000 
miles in round figures in 1907. At the same time 
there was a considerable augmentation in the 
tonnage of minerals and general merchandise trans. 
ported by the railways and in the gross receipts 
from this class of traffic, and it is very noteworthy 
that the railway traffic in a year of unprecedented 
trade was handled with a reduction of nearly 
16,000,000 miles run on the year 1900. 

The economy practised in the working of one 
class of traftic has, however, not been followed in the 
case of the passenger services in the past years, and 
it is only in recent months that the leading railway 
companies have recognised the folly of working the 
two classes on different financial systems. On the 
face of it it is certainly imprudent to restrict the 
goods mileage on the one hand without at the same 
time attempting to effect savings in the passenger 
traffic on the other. The former class has been 
considerably restricted in order to carry larger 
paying loads, and it is possible to expand it or 
further limit it in accordance with the condition of 
trade for the time being, as in the case of the past 
three years. But the passenger traffic has for a 
number of years been conducted on a rising gradient, 
and although some of the increased mileage has 
been due to the opening of comparatively slight 
extensions every year, and to the transport of a 
larger number of passengers, the greater portion of 
the higher mileage has been prompted by the clesire 
of one company to wrest traffic from another, and 
it has been worked without a proportionate incre- 
ment in the gross receipts from this particular class 
of traffic. But everything in this direction is now 
to undergo a change by reason of working agree- 
ments. between the London and North-Western 
Railway and the Midland Railway on the one 
hand, and the Great Central, Great Northern, and 
Great Eastern Railways on the other, whilst the 
three principal Scotch railways are working in con- 
junction with each other to secure financial 
economy, and similar arrangements are being mace 
for the operation of the night passenger traftic 
between London and certain cities in Scotland. 
The effect of all these alterations is illustrated by 
the closing of certain stations, the withdrawal of 
trains from the week-day and Sunday services, the 
shutting of various town receiving offices for goods, 
and the discharge of numbers of railway workers. 
In fact, the foolish competition of the past is being 
supplanted by arrangements completed or in pro- 
gress for the purpose of improving the financial 
condition of the railways without, as is contended 
on behalf of the companies, prejudicially affecting 
the interests of manufacturers and traders, and of 
the travelling public in general. 

The marvellous transformation which is proceed- 
ing in the working of the passenger traffic on the 
important railways is being brought about by the 
operation of a variety of factors. In the first place, 
we have the expressed desire to cease useless com- 
petition. The idea is by no means new, and as 
long ago as the month of June, 1906, the London 
and North-Western Railway Company had an 
agreement with the Lancashire and Yorkshire 
Railway that obviated reckless rivalry, effected con- 
siderable economies in working, and avoided heavy 
expenditure on capital account, and the company 
also made arrangements with the Midland Railway 
Company with the same object in view. The 
threatened troubles among the railway workers 
about a year ago represents a second factor 
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the crisis of that time, which has merely been 
stponed for a period, has acted as an important 
stimulus to co-operation and harmonious. working 
between the railway companies. In the third place 
the companies have accepted the advice given them 
by the former President of the Board of Trade to 
discontinue useless competition, although the late 
President probably did not take into consideration 
the fact that this would imply the discharge of a 
number of workers. A further point bearing upon 
the present position of affairs relates to the enormous 
diminution in the value of the imports and exports 
in the course of the current year, and the con- 
sequential reduction in the goods traffic carried by 
the railways as contrasted with the phenomenal 
trade in the corresponding period of 1907. Indeed, 
the receipts of fifty-two companies in the first 
nine months of this year show a decline of 
£1,916,000, as compared with the equivalent term 
in 1907, most of which concerns goods traffic, 
and the further decreases during October have 
brought the total diminution up to considerably 
over £2,000,000. As the railway workers receive 
in wages 40 per cent. of the gross receipts, it 
follows that the wages paid this year have been 
less or should be less by the sum of £800,000, and 
this circumstance alone accounts for the discharge 
of many servants, apart from those who are not 
required under the arrangements made for securing 
greater economy in working. There were only 
twenty-two complaints made to the Board of Trade 
in 1906-7 of delay in the transport of goods. If 
the number arising from the reorganisation of the 
passenger services is not larger the travelling public 
will have very little reason to grumble at the rail- 
ways for endeavouring to obviate unnecessary com- 
petition and work the passenger traffic consistently 
with the goods traffic as far as it is possible to do 
so without curtailing the facilities of the public. 


The Manchester Electrical Exhibition. 


THE Manchester Electrical Exhibition closes its 
doors to-morrow. It has been open for a month, 
and has been a pronounced success. We have 
dealt with it as far as space would permit, and 
those who have followed our articles must have 
been impressed with the fact that the exhibits as a 
whole reached a high standard. As was bound to 
be the case, there was a good deal that was old; 
but, on the other hand, there was much that was 
novel, and everything was interesting. Indeed, it 
would be hard to recall any previous Exhibition of 
this nature which excelled from a technical and 
business point of view the Exhibition which comes 
to an end to-morrow. It was well managed from 
start to finish. It was very nearly complete in all 
its exhibits on the opening day—a most unusual 
thing. A high proportion of the electrical engi- 
neering firms of this country was represented, and 
a number of foreign firms with offices in this 
country had also taken stands. It was not to 
be expected, considering that the Exhibition was only 
to be open for a month, that anything very large 
would find a place in it; nevertheless, some 
very fair- sized machines were shown, and the sub- 
station which supplied current for power and light- 
ing purposes, and which we have fully described, 
was an outstanding feature, embodying as it did no 
less than three types of machines for converting 
alternating into direct-current. 

Perhaps the most striking feature was the 
eminently businesslike character of the whole affair. 
The exhibitors vied with one another in demon- 
strating the greatest number of practical adaptations 
of electricity, and their representatives were tireless 
in their explanations of how this or that was done, 
or how this or that machine worked. There was an 
almost entire absence of what may be termed side- 
shows, and with good judgment exactly those 
adaptations of the use of electricity which would be 
most likely to find application in such a manufac- 
turing centre as Manchester had been chosen. 
Foremost among these may be mentioned the 
driving of looms and spinning frames by electric 
motors. But features of general importance to 
electrical engineers were everywhere to be found. 
We might take switch gear for example. In 
the early days of electricity switching received 
but scant consideration. Many will still remember 
the flimsy arrangements which were employed 
even in leading central stations. A very great 
change has, however, been wrought. Switches 
and controlling devices now receive the closest 
attention, and we doubt if a better all-round display 
of Such gear was ever brought together in one 
building than that at Manchester. There were 
devices for carrying out every conceivable operation 
'n controlling the electric current, and it may well 


be said that all of these were of excellent construc- 
tion and workmanship. Nor must it be thought 
that they had been specially designed to meet the 
requirements of an Exhibition; on the contrary, 
they were just such gear as is at work now-a-days 
all over the country, and bear eloquent testimony 
to the vast strides which have been made in this 
direction since the commencement of the industry. 
The same, however, can be said of every other 
branch of electricity, and nowhere have we seen 
the fact better illustrated within such a small com- 
pass than we have at Manchester during the last 
few weeks. 

We always feel tempted to ask as Exhibitions 
come and go, Are these things worth while? Will 
the manufacturer reap where he has sown ? or will 
the seed come to nought? We feel that in the 
present case the answer must be that good will 
come. The people of Manchester are shrewd and 
hard to convince, but once persuaded, it is just as 
hard, or even harder, to turn them from the course 
on which they have embarked. Electricity has 
obtained a firm foothold in Lancashire, and, judging 
from the results of the Exhibition, its roots are 
destined to become much more widely spread. The 
intelligent interest displayed not only by manufac- 
turers who had in view the driving of large factories 
and mills, but also by the general public, was a sub- 
ject of which the organisers of the Exhibition and 
the exhibitors had every reason to congratulate 
themselves. The understanding brought to bear 
on technical subjects was quite remarkable. For 
the most part an attempt was made to empha- 
sise utility, and not simply to catch the eye with 
something startling but of small practical value. 
Hence it was all the more weighty evidence of the 
further progress which electricity is to make in the 
huge manufacturing area of Lancashire that Man- 
chester in its thousands, and hundreds of thousands, 
flocked to the Exhibition and found something to 
interest it there. The show has certainly been a 
success from the point of view of the numbers 
attendingit, and we feel assured that the stand holders 
will have every reason to be satisfied with theresults 
of their enterprise. 


The Franco-British Awards. 


WE had proposed to give a complete list of the 
awards for objects of engineering interest at the 
Franco-British Exhibition, believing that it might 
be dealt with in half a column or so. We sent for 
a copy of the list of awards, and it now lies before 
us. We shall give a few facts about it, and we 
venture to think that when we have done so our 
readers will understand why we do not print 
it. The “list of awards” occupies a book of 
fifty-five quarto pages, and contains at a rough 
but conservative estimate something like 2750 
entries! There are at least twenty-two classes 
under which engineering exhibits are shown, and 
there are about 540 entries under them. These 
figures, it must be remembered, refer only to British 
and Colonial exhibits; the awards in the French 
section have not yet come to hand, but we have 
reason for believing that they are at least as generous. 
Thoroughly to analyse this list would occupy more 
time and space than the subject is worth, but we 
have added up the number of Grands Prix—the 
highest prize that can be given—awarded in the 
section with which we are concerned, and 
find they reach the astonishing sum of 177. 
We have not the slightest doubt that many of 
the exhibits deserve the awards they have received, 
but that so many could have merited them we find it 
hard to believe. The judging at shows and exhibi- 
tions is never very satisfactory, but we doubt if it 
has ever been reduced to such a farce as in this 
case; indeed, one is almost impelled to believe that 
in some cases prizes have been given out of regard to 
the feelings of the exhibitors rather than from real 
conviction of their deserts. This wholesale allotting 
of diplomas degrades their value, and it robs the 
really meritorious of the honour they deserve and 
the advantages they might get from them. 
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Hydraulics. By F. C. Tea, Assoc. M. Inst. C.E., B.Sc. 
(Lond.), Lecturer in Applied Mechanics at the Central 
Technical College. London: Edward Arnold. 1907. 

TREATISES on hydraulics are just now of frequent appear- 

ance; a short time ago it was the steam turbine, of which 

three or four works could be seen at a time on the tray of 
new books for the Patent-office Library. 

The author writes for the student engineer, who 
will find his presentation of the subject very 
acceptable, and the diagrams are selected carefully 


ment is given in the first two chapters on the 
essentials of hydrostatics. We miss the idea of the 
core of an area exposed to pressure varying uniformly, 
and not due to a fluid only ; thus the line of thrust in a 
masonry dam must lie inside the core of a horizontal 
joint, otherwise the joint would open and admit water, 
to the ultimate destruction of the dam. Intensity of 
pressure is a pleonasm we do not remember to have ever 
seen inscribed on a pressure gauge; the author is desirous 
of distinguishing it from whole or integrated pressure over 
an area; let him call this thrust, and pressure is now 
intensity of thrust, and so applicable equally in the theory 
of the elastic solid. The pedant theorist would have us 
write and speak of an intensity of pressure of 150 |b. 
weight on the square inch, while every pressure gauge 
would give it as — pressure 150 lb. / inch?; better still, 
10 atmospheres. 

The chapters succeeding follow closely the arrange 
ment of Bovey’s Hydraulics, Fluidin motion, Bernoulli’s 
theorem, the foundation of hydraulic theory, with the 
application to the Venturi meter; flow through an orifice 
or over a weir; flow in a pipe or water main where fluid 
friction is the chief controlling cause, and its variation 
with time requires careful consideration in a permanent 
design of waterworks; flow in an open channel or river; 
the theory of impulse machinery, the water wheel and 
turbine; pumps and hydraulic pressure machines; a 
sketch of fluid resistance in relation to ship propulsion ; 
and a final chapter of theoretical interest on stream line 
motion, including an account of Hele Shaw’s beautiful 
experiments. 

The author might have found room here at the end for 
a page of explanation of Helmholtz’s theory of discon- 
tinuous jet motion, where the profile of the liquid skin is 
the Tractrix, if only to point out how closely the theo- 
retical value of m the coefficient of discharge, m = 7 + 
(+ 2)=0.611, agrees with the mean experimental 
value. A diagram of the Helmholtz stream lines, on the 
plan of Fig. 42, would lead the author to modify his sketch 
of a stream line at the edge of an orifice. 

As in Bovey’s Hydraulics, a useful adjunct is the selec- 
tion of exercises at the end of each chapter for the 
student to use as a test of his grasp of the subject; this 
is a feature beginning to be appreciated and imitated in a 
foreign treatise just at the time that it is being dis- 
couraged over here by critical professors of unreal 
attenuated theory. 

The 500 pages make a large volume, but the print is well 
spaced out, so that the book is a comfort to read; and 
the diagrams are clear and correct in outline without 
being overloaded with constructional detail. 





SHORT NOTICES. 


Schiffskessel.' By Walter Mentz. Munich and Berlin: 
R. Oldenburg. Price M. 12.—This book, which is printed in 
German, is a well-written volume on marine boilers. It 
deals with all the principal types of boilers used on ships, 
and contains over 220 excellent illustrations. The first 
chapter deals with historical facts concerning marine boilers. 
Another chapter in the first part of the book is devoted to 
the various arrangements of boilers on ships. Further on 
the construction of boilers is dealt with, and considerable 
attention has been given to the various joints and stays, and 
the subject of riveting. The machines used for riveting, 
plate bending, and for general boiler construction are illus- 
trated. A good supply of formule is given in connection 
with boiler construction, and the general principles of boiler 
design are clearly set forth. The different designs of corru- 
gated flues which have been patented from time to time are 
dealt with. The latter part of the book describes and illus- 
trates all the principal types of marine boilers which have 
been put into use, and there is an extensive chapter at the 
end of the book which is devoted to boiler fittings, such as 
safety valves, feed valves, blow-down valves and cocks, water 
gauges, and so forth. 


British Standard Specification for Cast Iron Spigot and 
Socket Flue or Smoke Pipes. London: Crosby Lockwood 
and Son, 7, Stationers’ Hall-court. Price 2s. 6d. net.— 
Report No. 41, issued by the Engineering Standards Com- 
mittee, deals with the standard specification for cast iron 
spigot and socket flue or smoke pipes. Report No. 40 is 
concerned with cast iron spigot and socket low-pressure heat- 
ing pipes. A point of interest in both specifications is the 
stipulation that no pipe shall have an internal diameter or 
bore of less than nominal dimension, that is to say, that a 
purchaser of a Gin. standard pipe shall obtain a pipe 6in. in 
internal diameter instead of one of 5fin. or even less, as is at 
present very often the case. Standard dimensions and 
designs for the soot doors of the various sizes of pipes are 
given in the specification for flue or smoke pipes, and both 
specifications are complete with tables of dimensions of the 
standard pipes and fittings. 

The King’s Highway. By Reginald Ryves, Assoc. M. Inst. 
C.E. London; The St. Bride’s Press, Limited, 24, Bride- 
lane, Fleet-street, E.C. 5s. net.—The subject of road 
making is one which is just now attracting considerable 
attention, and any new literature on the subject, provided it 
is practical, is welcome. In this book the author deals with 
the subject generally, describing the practice adopted in 
many districts in various parts of the world. He also enters 
into the economics of the subject. There are twenty-one 
chapters, all interesting, and though it is impossible to agree 
with all the author has to say, nevertheless the matter has 
been carefully thought out, and the book is well worth 
reading. The text is accompanied by several diagrams and 
half-tone illustrations. 


Weights and Measures. By James Roberts, M.A., LL.B. 
London: Charles Knight and Co., Limited, 227-239, Tooley- 
street, S.E. Price 8s. net.—The third edition of this book 
has been revised and brought up to date, and new matter has 
been added. The inclusion of the regulations and recent 
Orders in Council has enlarged the size of the book. Some 
of the other Acts relating to the sale of goods by weight or 
measure have been given more fully, and all have been well 
annotated cases up to date. Other additional matter has 
been introduced to elucidate points of difficulty that were 
brought to light by the discussion on the uew regulatious 
at the last autumn meeting of the Incorporated Society of 
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MANCHESTER ELECTRICAL EXHIBITION. 
(Concluded from page 459.) 

On the stand of the Churchill Machine Tool Company, 
Limited, Pendleton, Manchester, there are shown several 
machine tools and grinding machines of new design. 
Among the latter the Churchill ring and surface grinder 
is worthy of mention. We give an illustration of it in 
Fig. 112. The body of the machine carries a long sleeve, 
in which runs a vertical spindle carrying a magnetic 
chuck. This sleeve has a micrometer vertical adjust- 
ment and power feed with automatic stop, so as to enable 
a number of articles to be ground to an absolutely correct 
thickness with the minimum of adjustment. The feed 
operates at each end of the stroke, and can be varied from 














Fig. 12—SURFACE GRINDING MACHINE 


.0001lin. to .00075in. The magnetic chuck is specially 
constructed for wet grinding, and has six changes of speed 
for varying diameters of work. It can be instantly stopped 
without stopping the grinding wheel spindle. The chuck 
grips or releases the work by merely turning a button. It 
requires direct current at either 110 or 220 volts, but, in 
case direct current is not available, a small generator can 
be provided and driven from the counter shaft. The 
grinding wheel traverses across the work, and is carried 
on a slide, which is adjustable for grinding clearances on 
saws and milling cutters. The wheel slide is provided 


illustration of this interesting machine is given 
in Fig. 113. Briefly, it may be said to consist of a 
base on which rests the vertical quadrant bracket for 
carrying the tool slide. These slides oscillate on the 
bracket, which also carries a three-speed driving cone 
connected by a worm and worm wheel to a crank disc 
operating the tool slide. Connected to this bracket is a 
cam in which is fitted a runner operating a sliding plate 
connected to a slotted sector attached to the tool slide. 
The object of this mechanismis to give the tool slide, when 
moving on the quadrant, an acceleration of speed so as to 
remove what is known as the “ interference,’ due to the 
unnecessary thickness of the teeth at and near the points. 
There is also fitted to the base a horizontal quadrant 
carrying a slide for the work head, and the spindle of the 
latter has fitted to it the dividing wheel and necessary 
change gears. A segment wheel connected by gears to 
the tooi slide gives the necessary roll to the work when 
the teeth are being generated. On the shaft which carries 
the driving cone is a second cone pulley connected by a 
belt to a third pulley for driving the oscillating gear to 
the tool slide through clutches. The large crank disc 
seen on the side of the machine is connected to the hori- 
zontal quadrant carrying the work head. The method of 
setting up and operating the machine is simple and expe- 
ditious. The blank is placed on the spindle, and may be 
moved up to or away from the centre of the quadrant by 
means of a screw and handle. The work-head slide is 
set on the quadrant—which is suitably indexed—to the 
centre angle of the wheel to be cut. The quadrant is 
given the necessary stroke by the crank equal to the full 
depth of the tooth plus the clearance. The tool slide is 
then set in the horizontal position, where it remains for 
the first or “ gashing”’ operation. While this operation 
is going on, the horizontal quadrant is fed in by a ratchet 


, and pawl during one-half revolution of the crank disc, 


and is then forced back quickly to clear the tool before 
the dividing motion operates. The quadrant is then 
moved slowly forward for another space to be gashed 
out, and soon. After the gashing operations have been 
completed, a change of the movements of the machine is 
made, and the succeeding operations are as follows :—The 
work-head quadrant is moved back clear of the tool 
when the tool slide is at the top of its stroke. When 
the work is in this position the tool slide moves quickly 
to the bottom, and the work head is caused to move 
inwards, it being held in this position while the tool slide 
moves slowly upwards. The work spindle, being 
connected to this slide by change gear wheels, gives to the 
work the rolling motion necessary to form the correct 
shape of tooth. When the tool slide has reached the 
topmost position, the work quadrant is moved quickly 
out, the dividing motion comes into operation, the tool 
slide is dropped and is ready to commence on the next 
tooth. In this manner one side of each of the teeth is 
formed, and the process is afterwards repeated on the 
other side. The machine illustrated will take wheels up 
to -13in. diameter, and is intended to cut wheels with a 
ratio up to and including 6 to1. The working speed is 
about one inch per minute. On cast iron the same tool 
performs both gashing and finishing operations—the 
adjustments of the tool being governed by gauge. 

The practical appliance for preventing overwinding of pit 
cages, called the “ Visor” is shown by John Wood and 
Sons, Limited, Wigan. It is an appliance which is 














Fig. 13—BEVEL GEAR 


with hand traverse and two rates of power feed, the posi- 
tion of the wheel and the amount of travel being con- 
trolled by adjustable dogs shown. 


ground, 


which are adjustable for wear. For grinding convex or 


concave surfaces it may be adjusted 3 deg. on either | 


side of zero. The chuck is 12in. diameter, the grind- 


ing wheel 12in. diameter by jin. wide, the vertical adjust- | 
ment of the chuck 4}in., the capacity of the machine | 
when using a 12in. wheel 12in. diameter by 2in. thick, and | 
The same | ever, a trip arrangement fitted on the head gear brings 


the floor space occupied is 3ft. 9in. by 1ft. Yin. 


firm shows the new 13in. Sunderland bevel gear planing | the appliance into operation and stops the engines. 
An | latter part of the mechanism also serves to prevent an 


machine, which is of the tooth generating type. 


The grinding wheel | 
has two speeds, and the wheel spindle is hardened and | 
It runs in dust-proof, self-oiling bronze bearings, | 


| 


PLANING MACHINE 


placed between the winding engine and the cage, and two 


centrifugal governors play an important part in its 
operations. One governor is set so that if the engine- 
man does not reduce the speed of the engine, say, at four 
or five revolutions from the landing point, cams on a 
revolving shaft come into operation, shut off the steam 
supply, and apply a brake on the fly-wheel. The second 
governor comes into operation should the speed not have 
been reduced sufficiently as the cage approaches nearer to 
the landing, and overwinding is rendered practically 
impossible. Should the engine continue to revolve, how- 


The 


accident in case the engineman fails to reverse hig eng; 
before starting the lift again. Sine 
$Pollock and Macnab, Limited, Bredbury, near yy 
chester, have a number of machine tools made to a 
standardised patterns, including turret, capstan, and - 
gine lathes, universal and plano-milling machines oS 9 

. . J a 
gear hobbing machine. Of these the newest maching; 
a Size A hexagon turret lathe for operating on black is 
finished, square, or other shape steel and iron bars Tt 
takes bars from 1jin. to jin. diameter by 21in, long, Th 
head has a single pulley drive giving eight changes 
speed, and the feed-box gives four changes and a revers 
motion. Ié is self-contained and easily removable, The 
driving shaft has a slipping clutch held by a spring, Tho 
turret is rotated by hand, and is provided with rollo, 
steadies. The tool-box has a quick draw-out motion, and 
the automatic stop-bar is in front of the machine, 4 
clamping device for form work, a scale on the bed {oy 
setting up lengthwise, and a stop which revolves auto. 
matically with the turret, are features of the machine 
A combination turret lathe for boring and chuck work y), 
to 28in. diameter and for bar work up to din. diameter jg 
shown motor-driven, a 9 horse-power motor being mounted 
on a pedestal bolted to the bed of the machine, which jg 
driven by a raw hide pinion gearing with a spur wheel on 
the headstock. 

In addition to the gas engines exhibited, and to which 
we have already alluded, the British Westinghouse Com. 
pany shows a 150 brake horse-power vertical engine with 
three pairs of tandem cylinders constructed in accordance 
with its well-known design. 

W. J. Bates and Co., Limited, Denton, show a 25 brake 
horse-power single-cylinder horizontal engine with suction 
gas plant. It has been specially designed for driving q 
dynamo, and has special valve gear, by means of which 
a variable quantity of gas and air is admitted to the 
cylinder in accordance with the load demands. The valve 
gear is controlled by the governor, a large water space 
is provided, and the overhang of the cylinder is as smal] 
as possible. 

Hans Renold, Limited, Manchester, show the Renold 
silent chain running at about 1000ft. per minute, and by 
means of an instrument called a rotoscope visitors are 
able to observe its acticn and to see how the links and 
teeth go in andout of mesh. The spring sprocket already 
described in THE ENGINEER and a full range of sizes of 
the different types of driving chain are shown. Ludwig 
Loewe and Co., Limited, London, show various types of 
D.W.F. journal and thrust ball bearings with applications 
and an apparatus for comparing the friction in different 
types of bearings; J. Rhodes and Sons, Limited, Wake- 
field, exhibit power presses suitable for use in the produc- 
tion of sheet metal stampings; the United States Metallic 
Packing Company, Limited, Bradford, amongst its 
exhibits has specimens of packing which have been in 
use over sixteen years without renewal ; Messrs. C. A. 
Parsons and Co. show an admirable set of small size 
models of 7000, 2000, and 3500-kilowatt turbo-alternators: 
W. H. Bailey and Co., Limited, Salford, have a compre- 
hensive collection of their productions, including two-stage 
motor-driven Késter air compressors, pressure recorders, 
feed pumps, reducing valves, gauges, and Bailey’s elec- 
trically illuminated clock, one of which was titted 
in the Exhibition office of THe Enaingegr; A. G, 
Thornton, Limited, Manchester, are represented by 
drawing-office materials and Shaw’s continuous electric 
photograph copying machine; Steinthal and Boydell, 
Limited, exhibit portable electrically-operated tools for 
drilling, reaming, tapping, expanding, grinding, &c., made 
by the Consolidated Pneumatic Tool Company, Limited ; 
the National Boiler and General Insurance Company, 
Limited, Manchester, show fittings for steam boilers and 
engines; Mountain and Gibson, Limited, Bury, show 
types of their most recent designs in trucks for electric 
tramway cars and a rolling steel shutter of extremely 
simple construction. It is built up of S-shaped slats 
which engage with each other in such a manner as to 
combine lateral rigidity with longitudinal flexibility. 
The hooked ends are so designed that they form a clear 
space between each end, so that a blow from the outside 
sufficient to indent the outer hook would not affect the 
inner hook and cause a stiff joint. The sides of the 
shutter slide in rectangular vertical channels, and the 
wear is taken by pieces riveted on the shutter at 
intervals. 

The firm of Cunliffe and Croom, Limited, Manchester, 
has a stand on which a wide range of motor-driven 
machine tools is exhibited. Two of these we have selected 
for illustration. Fig. 114 shows a 5lin. vertical turning 
and boring mill, in which a 48in. table is supported in a 
large angular gun-metal bearing. The speed changes, eight 
in number, are obtained in asimple manner without employ- 
ing a variable speed motor, and give from 2 to 50 revolu- 
tions of the table per minute. The heads are entirely 
independent of each other, and are counterbalanced and 
operated by positive gear on either side of the machine. 
Both heads will travel to and from the centre of the table, 
and can be swivelled for angular work to an angle of 
30 deg. An automatic stop is provided for the cross 
feeds. A lever, conveniently placed, enables the feed 
motions to be stopped and reversed instantly, and eight 
changes of feed are obtainable to each of the eight spindle 
speeds. For raising and lowering the slide a power 
elevating motion is fitted. The machine admits work 36in. 
deep under the cross slide, and the tool-post has a hori- 
zontal travel of 25in. and vertically 20in. The distance 
between the uprights is 3ft. 4in., and the electric motor is 
7 horse-power. A 30in. electrically - driven upright 
drilling machine shown is illustrated in Fig. 115. It is 
operated by a 34 horse-power motor on an extension 
plate, and has a sliding head and positive feed. The 
latter provides three rates of feed ranging from .005in. 
to .015in. per revolution of the spindle. There is also a 
hand and worm wheel feed and quick return motion. 
The eight spindle speeds provided range in geometrical 





progression from 2% to 400 revolutions per minute. The 
spindle is counterbalanced, together with the sliding head 
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Fig. 14—TURNING AND BORING MILL 


by means of a weight suspended in the column, while the 
graduated sleeve has an adjustable stop collar and trip 
motion for depth. Vertical adjustment of the table is 
effected by means of a screw, while the table itself can 
be swung aside when desired, leaving the planed base to 
place the work upon. The spindle is 2in. diameter, and 
the distance from the centre to the column 15}in. 
Messrs. C. Redman and Sons, Halifax, show two 
machine tools. One is a 10}in. centre high-speed lathe of 
which we give an illustration in Fig. 116. This is a 
powerful tool for sliding, surfacing, or screw cutting. The 
headstock spindle has parallel adjustable bearings with 
oil wells and automatic lubrication, and the spindle 
bearings are of ample length, namely, 5}in. The screw- 
cutting motion is provided with a strong steel reversing 


Fig. 15 


of a 6ft. high-speed planer driven by a four-speed overhead 
motion. Apart from the countershaft supplied with it, 
the machine is entirely self-contained. When running at 
520 revolutions per minute the cutting speed is 30ft. per 
minute, and the return speed 90ft. per minute. The fovr- 
speed overhead motion is provided with a novel belt 
shifting device, the operation of which resembles very 
closely that of the human hands. The speeds can be 
changed from the floor level by means of a chain, and the 
operation is so simply and quickly done that four 
successive strokes of the table can be obtained at four 
different speeds. The return speed remains constant. 
The firm of Evershed and Vignoles is exhibiting a 
number of its instruments, and among these there is the 
““megger” for testing insulation at working pressures. 























Fig. 16—10\in. CENTRE HIGH-SPEED LATHE 


gear for cutting right and left-hand threads. The 
compound slide rest has large bearing surfaces and 


swivels for conical turning. The loose headstock is made to | 
set over for taper turning, and has two holding down bolts | 


and an auxiliary thrust resisting plate for severe work. The 


feed shaft is positively driven by six-speed quick change | 
gears operated by the handle shown in front of the | 
headstock, without stopping the lathe. This gives 10 to| 
40 cuts per inch. The loose-running steel gear wheels | 


and loose pulleys are bronze bushed, and the apron 
containing the feed gears under the saddle is of double 


construction, supporting each stud or shaft in two} 
bearings. The length of the bed is 12ft., width 20in., and | 
depth 18in., and the lathe will swing work 5ft. 6in. | 
| speed the machine generates over 500 volts. In order to 


between the centres and 15in. over the saddle. The four- 
speed cone is 24in. diameter, and the width of each step 


din. The screw is 2}in. diameter, and the shaft 1}in. | 


diameter. The same firm also exhibits the latest design 


This instrument, which is shown in Fig. 117, consists of a 
continuous current hand dynamo for supplying the testing 
current, and it is provided with a direct reading ohmmeter 
for indicating the value and stability of the insulation 
resistance under test. The dynamo has a laminated 


armature with a drum a of four coils, the coils | 


being wound through holes in the periphery of the core. 


Each coil has a two-part commutator, upen which | 


elastic metal discs roll in contact to act as brushes. 
The armature is driven by a winch handle through 


| toothed gearing multiplying the speed twenty-seven 


times, so that when the handle is driven at 100 revolu- 
tions per minute, which is the normal full speed, the 
armature speed is 2700 revolutions per minute. At this 


provide the constant E.M.F. necessary for testing circuits 
which have considerable electrostatic capacity, the mecha- 
nical connection between the gearing and the armature 


—VERTICAL DRILLING MACHINE 


spindle is made by means of a centrifugally released friction 
clutch which ensures a constant armature speed when the 
handle is driven at any speed greater than 100 revolutions 
per minute. The armature revolves between permanent 
magnets, which also provide the magnetic field for the 
ohmmeter. The ohmmeter is of the dead beat moving 
coil type. The current and pressure coils are rigidly 
attached to each other, with their magnetic axes at an 
angle of 70 deg. They are fixed upon a vertical axle 
freely pivoted in jewelled centres, and a pointer moving 
over a dial indicates the angular deflection of the coils. 
The sides of the current coil move in the uniform radial 
magnetic field formed between the pole pieces and the 
cylindrical core of the magnetic system, while the pressure 
coil, of which only one side is operative, moves from a 
position in which the magnetic axis of the coil is parallel 
with that of the pole pieces, and where the magnetic field 
is relatively feeble, to a position in which the operative 





Fig. 17—THE ‘‘MEGGER” 


side of the coil lies just within the air gap between one 
pole piece and the core where the field has the 
maximum strength. The two extreme positions of the 
coil correspond with the infinity and zero marks 
upon the dial. Current is led to and from the coils 
by exceedingly thin metal spirals of negligible torsion. 
The current coil is connected in series with the dynamo 
and the leakage path of the insulation under test. The 
pressure coil is connected in series with a high resistance 
across the terminals of the dynamo, and the two coils 
therefore have one terminal in common, namely, that by 
which they are connected to one terminal of the dynamo. 
To avoid errors from internal leakage in the instrument 
itself, all non-essential insulating parts are mounted upon 
| metal guard plates which are electrically connected to the 
| common terminal. The common terminal is also con- 
| nected to a guard terminal outside of the case, to which 
| any guard wires should be connected when it is desired 
| to eliminate effects of surface leakage in making tests of 
| cables. The moving coil ohmmeter with a fixed magnetic 
| system does not differ in principle from the original 
| Ayrton-Perry ohmmeter in which fixed current and pres- 
| sure coils acted upon a freely pivoted magnet. The 
| angular position of the two coils depends solely upon the 
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ratio of their turning moments ; in other words, it depends 
upon the ratio of the insulation resistance under test, 
and the resistance of the pressure coil circuit, and since 
this last is fixed once for all when the ohmmeter is 
initially adjusted, the scale is calibrated to give a direct 
reading of the insulation resistance of the circuit under 
test. 

Another interesting instrument shown on the stand is 
a three range portable ammeter for direct and alternating 
currents. This instrument has recently been designed 
to provide as far as possible the same advantages for 
alternating currents as the shunt system does for direct. 
It has four terminals, and according to which pair of 
terminals connection is made its range is either 10 
ampéres, 60 ampéres, or 100 ampéres, and in this manner 
the whole range from 1 to 100 ampéres is satisfactorily 
covered by one instrument. It is claimed that the con- 
struction results in an enormous saving of weight, 
since the only alternative is the provision of three 
instruments or a single instrument with three trans- 
formers and three shunts. The movement is dead 
beat in action, and is of a type unafiected by external 
fields. The instrument is mounted in a teak case with a 
leather handle, and it can be supplied in a leather case if 
desired. The Murray recorder, which is another exhibit 
on the stand, is worthy of note. It is an instrument of 
the moving coil type, and in its portable form is mounted 


Fig. 18—25-VOLT TUNGSTEN LAMP 


in a wooden case provided with « special strap handle. 
The special patented construction of the pen renders 
Jevelling screws unnecessary, while the motion to and 
fro over the paper is such that the time scale becomes a 
scale of straight instead of curved lines, asisusual, This 
special construction is particularly valuable in portable 
instruments. The shunts are of a special patented type, 
constructed so as to reduce the space usually occupied. 
Suitable attachments are made to the shunts to adapt 
them for making contact with any kind of conductor, and 
to render it easy to make the connections to the 
potential wires. Evershed’s moving iron instruments 
for switchboards are also exhibited. These instru- 
ments are suitable for direct or alternating currents, 
and no correction is necessary if a direct-current 
instrument be used on an alternating-current circuit. 
Among other instruments on the same stand a combined 
portable moving coil ammeter and voltmeter is shown. 
This instrument contains a portable ammeter and a 
portable voltmeter made up in combined form, the two 
movements being mounted at either end of a common 
magnetic circuit. The pointers work over two scales 





Fig. 19—TUNGSTEN LAMP 


divided into 100 and 130 equal divisions respectively on 
a common dial. The instruments are electrically entirely 
independent, and, in addition to serving for the measure- 
ment of volts and ampéres, can also be used for measuring 
watts and ohms. 

On the stand of the Sunbeam Lamp Company, Limited, 
examples of the new Sunbeam tungsten lamps are shown. 
A full range of every description of this lamp is exhibited 
for pressures from 25 volts to 250 volts. The candle- 
powers range from 8 to 100. It is claimed that these 
lamps require only about 1} watts per candle-power when 
direct burning on high voltage circuits or when working 
in series. Mention should be made of the 25-volt lamp 
for house lighting purposes, which has a comparatively 
small pear-shaped bulb, but well adapted for artistic 
effects. Fig. 118 shows one of these lamps. We are in- 
formed that there is very little risk of breakage of the 
filament in transit owing to its special form. It 
will be noticed from the illustration that the bulb is very 
short as compared with that of other lamps. The lamp 
is made under a patented process, and the filament is 
composed of tungsten. A larger Jamp for higher voltage 
is shown in Fig. 119. Arange of the company’s Sunbeam 
carbon lamps is also exhibited. These lamps are, 
of course, well known, and call for no special 


the panel there is an ammeter. Inside the case there i 
a three-phase rotor resistance, and below this there jg : 
three-pole switch, and under this the fuses. jointed 


comment. A device, however, is shown, which 
consists of an arrangement for reducing the light 
in a lamp to a very small candle-power, so as to enable 
the lamp to be used in places where a very dim light is | cover closes in all these parts, and the rotor resistan 

required, though at the same time the full candle power | and three-pole switch can be operated from the ould 
can be obtained at will. Two filaments are provided in | by means of handles. The panel is obviously intended for 
| use in damp and other unfavourable positions, since all 

the live parts are enclosed. 
Fig. 121 shows a similar panel for a continuous-current 
motor. It will be observed that in the top of the cage 
there is a starting resistance, and below this a field 
| resistance, and at the bottom of the case a double-pole 
switch is fitted. Our illustration—Fig. 123 —shows one of 
| the firm’s rotor resistances for slip-ring induction motors, 
| This illustration is self-explanatory and calls for po 
| comment, beyond that it is remarkably compact and a 
| good piece of apparatus of its class, The last illustration 
| —Fig. 122—shows various types of field-regulating resist. 
| ances as exhibited by the firm. It will be seen that some 
| of these have the regulating switch handle on the front 
| of the resistance case, while others are provided with 
| terminals, from which tappings are taken to the contact 

studs of the switch, which may be situated in another 
| position altogether to the resistances. For example, the 

regulating switch might be mounted direct on a switch 

board, while the resistances can be at the back of the 

















Fig. 120—THREE-PHASE MOTOR PANEL 











one bulb, and the lamp can so be made to give 1 candle 
power or 16 candle-power by simply pressing a switch 
Sunbeam heating lamps are also on view. These lamps 
are shown in radiators. Itis pointed out that these lamps 
are well adapted for heating small areas, and wherever 
labour saving is desirable. A large range of the com- 


Fig. 123—ROTOR RESISTANCE FRAME 


board or in any other convenient position. There is a 
number of other interesting exhibits on the same stand, 
but space has prevented us from dealing with them. 

| On the stand of James Keith and Blackman and Co. 
| ventilating and drying fans of various kinds are exhibited. 
| For the first time the firm is showing its latest Keith 
| pressure blower or exhauster for moving or exhausting 
| large volumes of air at various low pressures. These 
| blowers run very silently. The form of the blades and 
| the general construction of the wheel are distinct from 
other blowers; the object of the design being to equalise 
| the discharge of the air over the whole area of the 
| wheel, and so to increase the volume of air obtained above 
that of other blowers. The wheels of the new Keith 
pressure fans are claimed to be very strong, and at the 
same time they are light and there are no internal stays. 
The fan cases and wheels are both riveted and welded. 
| The firm’s new, direct-coupled electric high-pressure 
| blowers for blowing cupolas, forges, and for other pur. 
| poses where a high pressure is essential constitute other 
| exhibits. ‘The efficiency of these blowers, we are told, is 
| very high. : 

| Another speciality which is exhibited on the stand is 
|a blacksmith’s hearth, fitted with an electric blower. 
| The blower is attached to the water bosh and the switch 
| to the back of the hearth. The blast from the blower, 





Fig. 12i-MOTOR STARTER AND FIELD RESISTANCE SWITCH 


pany’s carbon lamps for decorative purposes is shown. 
Electrical accessories, such as switches, lamp-holders, | we are told, can be kept at any desired pressure up to 
and so forth, constitute other exhibits on the stand. | Sin. water gauge by means of the switch, thus giving a 

We have already referred to a number of the exhibits | control which the firm claims is impossible with any 
shown on the stand of Bray, Markham, and Reiss, | other appliance of a similar character. There is also a 
Limited, and we have described the special features of | type of a double Blackman volume fan. This type of 














Fig. 122—GROUP OF FIELD RHEOSTATS 


fan is, we. understand, used on the Continent with 


this firm’s motor starters and various other classes of | 
great success for inducing draught, or for giving what is 


switch gear. Figs. 120,121, 122, and 123 show four other | 
exhibits on the same stand. It will be observed that | perhaps better known as assisted draught to boiler flues, 
Fig. 120 is a three-phase motor panel suitable for operating | where the induction required does not exceed }in. water 





a three-phase slip-ring induction motor. At the top of! gauge. The fan being of very open construction permits 
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NTE see 

it being placed in the main flues, and by adopting 
e* man fiment no obstruction is caused in the main 
7 en “the fan is stopped for examination or other 
~- 1h A very artistic feature on the stand is the 
pth illuminated electric fountains. The main water- 
=] is in the form of a cylindrical column, which is 
a cioated from the interior by electric lights, the light 
ym through the water, thus producing a very fine 
fect. ‘The water does not run to waste, but it is kept 
in circulation by means of a small electric pump, which 
ig hidden from view. 

The firm is also showing @ number of Blackman fans, 
direct-coupled to electric motors. 








FORTHCOMING MEETINGS. 
No. IV.* 


SCOTLAND. 

THE first meeting of the fifty-second session of 
the Institution of Envgineers and Shipbuilders in Scot- 
Jand will be held on December 11th, which is over a month 
later than usual, owing to unavoidable difficulties in 
completely furnishing and formally opening the new halls 
and offices of the Institution in Elmbank - crescent, 
Glasgow. A short description of the new buildings and their 
internal arrangement appeared in our last issue, and, as then 
stated, the opening function will take the form of a conver- 
cazione, the date of which has now been fixed for 26th Novem- 
ber. At the first regular meeting on December 11th, Sir 
Jobo Wolfie Barry will deliver an opening lecture, the 
subject of ws hich will be ‘‘ Standardisation and its Relation 
to the Trade of the Country.” At successive monthly meet- 
ings during the session papers will be submitted and dis- 
cussed dealing with a variety of subjects of special professional 
interest at this time, but no definite syllabus has yet been 
drawn up. 

The West of Scotland Iron and Steel Institute, now in its 
seventeenth session, held its first opening meeting in the 
Institution Rooms, Bath-street, Glasgow, on October 23rd. 
The new president, Mr. R. N. Cunningham, delivered an 
address which consisted mainly of a general review of the 
progress of the iron and steel industry, especially the open- 
hearth production of steel in the West of Scotland during 
the past thirty years. At the next meeting of the Institution 
a paper on ‘‘ Water in Producer Gas ’’ will be read by Mr. J. 
McFarlane. On November 20th a lecture will be delivered 
by Mr. Kdward F. Law, A.R.8.M., on the subject of ‘* Com- 
position and Constitution of Iron and Steel,’’ which will be 
illustrated by natural colour photographs. On December 18th 
a paper on ‘Some Suggestive Indicator Diagrams ’’ will be 
read by Mr. W. E. McKellar. On January 15th the subject 
of the ‘‘ Production of Sound Castings ’’ will be dealt with 
by Mr. Robert Buchanan. On February 19th a lecture on 
“ Fatigue and Crystallisation in Metals ’’ will be delivered 
by Mr. W. Rosenhain, of the National Physical Laboratory, 
and on March 19th a paper will be read by Mr. F. W. Har- 
bord, F 1.C., A.R.S.M., on ‘‘ Modern Electric Smelting.”’ 
The annual dinner of the Institution will be held on Novem- 
ber 28th, in the Grosvenor Restaurant, Glasgow, and the 
annual general meeting will take place on April 16th. 

The first meeting of the session, 1908-1909, of the Glasgow 
\ssociation of Students of the Institution of Civil Engineers 
will take place on the 9th prox.—the place of meeting being 
the New Rooms of the Institution of Engineers and Ship- 
builders in Glasgow—when, after a short address by the 
president, Mr. W. M. Alston, M. Inst. C.E., a paper will be 
delivered on *‘ The Structure of Metals and Alloys,’’ by Mr. 
G. H, Gulliver, B.Sc.; on November 23rd Professor J. W. 
Gregory, D,.Sc., will treat of ‘‘ Geology in relation to Civil 
Engineering ;’’? on December 7th a paper will be read by John 
M. Hogg, Stud. Inst. C.E., on ‘‘ Arbroath Waterworks ;’’ on 
December 21st, and again on January 11th, 1909, a lecture 
will be delivered by some member of note by appointment of 
the parent Institution, London. On January 25th Robert 
Boyle, B.Sc., will deal with ‘‘The Design of Bridges with 
Reference to A‘sthetic Treatment ;’’ on February 8th ‘‘ The 
Filtration of Water Supplies’ will be treated by James D.Fettes, 
Assoc. M. Inst. C.E.; on February 22nd ‘‘ Coal Mining’’ 
will be the subject of a paper by William McCreath, 
M.I. Mech. E.; on March 8th, ‘‘ Sewage Disposal Works ’’ 
will be treated by J. A. Wotherspoon, Stud. Inst. C.£.; and 
on March 22nd, “‘ Electricity Supply ’’ will be dealt with by 
R. B. Mitchell, ALM.E.E. December 9th will be observed 
as a social evening, and the annual dinner will be held on 
February 18th, 1909. A series of visits to works arranged 
for are of the customary importance and variety. 

The (Greenock Association of Engineers and Shipbuilders 
opened their third session in the James Watt Memorial Hall, 

Greenock, on October 22nd, when a paper on “ Steering 
(rears’’ was delivered by Mr. E. Horace Waters. On Novem- 
ber 12th, a paper will be read on ‘‘ Some Notes on Ship Con- 
struction’? by Mr. W. R. G. Wilson. On December 10th, 
4 paper will be read on ‘‘ Wear and Tear of Machinery’’ by 
Mr. Wm. R. Austin, of Lloyd’s Engineering Stafi. On 
January 15th, on the occasion of the Watt anniversary, and 
under the auspices of the Greenock Philosophical Society, 
the “‘ Watt’? lecture will be delivered by the Hon. ©. A. 
Parsons, C.B., F.R.8. The subject of the lecture has not yet 
been announced, but it may safely be assumed that it will 
deal with the general progress or with some aspect of the 
steam turbine with which the name Parsons is so inseparably 
associated. On January 28th, ‘‘ Science in Relation to 
Practical Shipbuilding ’’ will be treated of by Mr. Nelson M. 
Thomson. On February 11th, a paper will be read on 
‘ Measurement of Power by Torsion Meters ’’ by Mr. Joseph 
Menmuir, A.M.I.E.E., of the staff of Kelvin and Jas. 
Whyte, Limited. On February 25th, the subject of ‘‘ Elec- 
tricity in Modern Industry ’”’ will be treated of by Mr. Jas. 
A. Robertson, M.I.E.E., burgh electrical engineer, Greenock. 


AMERICA. 
The annual New York meeting of the American Society of 
echanical Engineers will be held December Ist to 4th inclusive. 
Through the courtesy of the Secretary of War a comprehen- 
Sive presentation of the subject of aéronautics will be made 
at this meeting. Major George O. Squier, Acting Signal 
Officer of the United States Army, will read a paper upon the 
development of aéroplanes and dirigible balloons, which will 
outline the present practice in the design and construction of 


these types of apparatus, and will present the problems yet 
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COKE HANDLING MACHINE 











to be solved. A lecture less technical and of interest to the 
layman as well as the engineer will be given at one of the 
evening sessions by Lieutenant Frank P. Lahm, of the 
Signal Corps. These two addresses will give the valuable 
data gathered by the War Department from many sources, 
and will be the first adequate presentaticn of the subject by 
an engineering society in America. Important problems 
connected with metal cutting will be discussed, including the 
development of the milling machine to meet modern condi- 
tions. Results will be given of tests upon milling cutters 
which afford data for the design of milling machines. The 
stub form of gear tooth will also be discu-sed, comparing the 
characteristics of a short tooth having a large angle of 
obliquity with the standard gear tooth now generally used in 
America, and covering the use of stub gearing of this type in 
automobile and electric railway work and in rolling mill 
practice. Other papers will treat of the properties of 
saturated and superheated steam, tests of large power units, 
apparatus and machinery used in the manufacture of salt, 
liquid tachometers, a polar averaging instrument, and the 
slipping point of rolled boiler tube joints. 








A NEW COKE HANDLING MACHINE. 


THE great steel works now being built at Garyin the United 
States will include many interesting features, and among these 
is a new type of machine for handling coke at the stock pile. 
There are two parallel piles, each of which may extend to 
about half a mile long, and contain over 100,000 tons of coke. 
Between the two piles is a viaduct on which are run the 
trains delivering coke, the wagons discharging their contents 
on either side. Parallel with the viaduct and in the centre 
line of each pile is a railway of 16ft. gauge for the coal 
handling machine. On each side of each pile are railway 
lines for the coke wagons taking the supply to the blast 
furnaces. 

The foundation of the Hamilton coke handling machine is 
a rectangular steel frame, supported at each corner by a bogie 
truck with a pair of wheels running on one rail. Two of the 
trucks are fitted with gearing operated by sprocket chains 
from electric motors. Upon this underframe is a turntable, 
with an upper frame supporting two conveyors. The lower or 
gathering conveyor is a steel, flat-bottomed trough, on which 
runs an endless chain fitted with horizontalarms. This chain 
extends out on a plate at the end of the trough, the plate 
resting on the plank floor upon which the coke is piled. The 
conveyor is pivoted and has a lateral swing, so that its 
gathering end sweeps the toe of the coke pile. The arms 
gather in the coke and carry it up the trough to the upper 
end, where there is a large opening in the bottom. As the 
toe of the pile is removed, the coke slides down by gravity so 
that the machine is fed automatically. The chain passes 
round a horizontal guide wheel beyond this opening. 

The coke falling through the opening drops upon a belt 
conveyor carried by a long latticed steel boom. The boom is 
guyed from a steel A frame. This conveyor delivers the coke 
into the furnace wagons. As the first conveyor moves slowly 
its arms cause very little breakage, and the second conveyor 
can discharge it into the car at so small a height that 
there is little breakage by falling. In this way a great 
reduction in loss of coke by breakage and crushing is expected. 

The machine is operated by electricity. Posts with contact 
fittings are placed at convenient intervals, and are connected 
with the machine by a flexible conductor. 

It is used not only to load the furnace wagons, but also to 
build the stock piles. For this purpose the gathering con- 
veyor is swung to one side in order to reach the material dis- 
charged from the wagons on the viaduct or trestle. The belt 
conveyor, in turn, delivers this on the end of the pile, 
retreating as it builds up the pile. 





It has loaded 24 wagons with 732 tons of coke—a littleover , 
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30 tons per wagon—in about 44 hours. The average amount 
was 24 tons per minute, with a maximum of 3 tons per minute 
for a run of 11 minutes. 








LOCAL AUTHORITIES AND ELECTRIC 
LIGHTING POWERS. 
THE following letter has been circulated by the Board 
of Trade :— 

Sir,—I am directed by the Board of Trade to state that ‘their 
attention has been called to the large number of cases in which, 
in recent years, Orders obtained by local authorities under the 
Electric Lighting Acts have.had to be revoked by reason of the 
powers thereunder not having been put into operation. 

It does not appear to the Board to be desirable, or in the 
interests of a district that an application should be made for an 
Order unless there is a serious intention on the part of the pro- 
moters to exercise the powers under the Order if granted. 

I am accordingly to state that in regard to future applications 
the Board will, before granting an Order, require—in addition to 
the particulars as to financial position, &c., specified in No. XI. (5) 
of their Rules under the Electric Lighting Acts—to be furnished 
with evidence that a scheme has been definitely considered by the 
promoters, and that the application is made with the view of 
putting that scheme into operation on the Order being obtained. 








INSTITUTION OF ELECTRICAL ENGINEERS: GLASGOW LOCAL SEc- 
TION.—The seventh annual dinner of the section will be held in 
the Banqueting Hall of the Grosvenor, Gordon-street, Glasgow, on 
Tuesday, November 17th, 1908. 

THE INSTITUTION OF ELECTRICAL ENGINEERS.- The opening 
meeting is fixed for Thursday, 12th November, at 8 p.m., when the 
premiums awarded for papers read or published during the session 
1907-1908 will be presented, and when the President, Mr W. M. 
Mordey, will deliver his inaugural address. The annual dinner of 
the Institution was held at the Hotel Cecil on the evening of 
Thursday of Jast week. The guests to the number of over 400 
were received by the President, Mr. W. M. Mordey. The 
principal speakers after the dinner were Mr. Haldane, the Lord 
Chief Justice, and Professor J. J. Thomson. 

THE JUNIOR INSTITUTION OF ENGINEERS.—The annual general 
meeting of this Institution was held at the Royal United Service 
Institution, Whitehall, on the 19th October, the Chairman, Mr. 
Frank R. Durham, Assoc. M. Inst. C.E., presiding. Salient 
features of the Council’s report relating to the year 1907-8, which 
was presented and adopted, included reference to the increase in 
the membership roll, bringing the total to 1042, the election of 
Mr. James Swinburne, F.R.S., as President in succession to the 
late M. Gustave Canet; and as Vice-presidents, Sir William 
Huggins, K.C.B., O.M., Sir Archibald Geikie, K.C.B., Sir Robert 
A. Hadfield, and Professor.J. J. Thomson F.R.S. Nine meetings 
for the reading and discussion of papers, and thirty-eight visits to 
engineering works, &c , had taken place, with an average attend- 
ance respectively of 116 and 74. Mr. Durham had been awarded 
the Institution Medal for his paper on ‘‘ The Design of a Sewer ;” 
and a Bronze Medal—the Junior Members’ award—went to Mr. 
Gilbert Whalley for his paper on ‘‘ Notes on the Testing of Gas 
Engines.” The successful summer meeting in France, during 
which the well-known works of Messrs. Schneider and Co. had 
been visited ; the twenty-fourth anniversary dinner, the conversa- 
zione, the establishment of the building fund, first local section of 
the Institution at Birmingham, the benevolent fund, the library, 
the ‘“‘ Monthly Journal and Record of Transactions,” forming for 
the year a volume of 680 pages, were other matters dealt with in 
the report, and special reference was made to the foundation of 
the Durham Bursary, due to the kindness of Mrs. F. R. Durham. 
The award for the year 1908-9 had gone to Mr. L. M. Jockel, of 
Edinburgh, his thesis being on the subject of “‘ Electricity in 
Mining.” ‘The finances of the Institution were reported as being 
in a healthy state. The election of officers and members of 
Council resulted as follows :—Chairman, Mr. F. R. Durham ; Vice- 
chairmen, Mr. G. T. Bullock and Mr. J. Wylie Nisbet ; Hon. 
Librarian, Mr. C. H. Smith ; Hon. Auditors, Mr. H. Norman Gray 
and Mr. Henry Cook ; Ordinary Members of Council, Messrs. 5 
N. Bylander, L. M. G. Ferreira, B. E. Dunbar Kilburn, and John 
Weston ; District Members of Council, Messrs, C. T. Briggs, 
Ernest King, George H. Hughes, Eustace W. Porter, A. Don 
Swan, W. E. Lilly, and H. F. Hunt. 
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DRILLING MACHINE. 


THE small drilling machine illustrated in the three engrav- 
ings on this page has been designed by the makers, W. D. 
McKendrick and Co., of 
Oakfield Works, Mother- 


MANCHESTER ASSOCIATION OF ENGINEERS. 


ON Saturday last Mr. George Hughes delivered his presi- 
dential-address to the members of the above society, and took 





well, N.B., ‘‘ to take full 
advantage of high-speed 
cutting steel.’’ The prin- 
cipal feature of interest in 
it is that, in order to 
obviate the wear and tear 
upon bevel gearing, the 
motor has been coupled 
direct to the horizontal 
driving shaft, the bearings 
of which have oil ring 
lubrication. The arrange- 
ment is, of course, not 
new, but it has shown it- 
self very satisfactory for 
high-service drills. The 
horizontal shaft drives the 
second shaft by means of 
mild steel and phosphor 
bronze spur gearing, which 
runs in oil, and the second 
shaft drives the spindle 
through mild steel mitre 
gear, which, the makers 
inform us, ‘‘has_ been 
specially treated, so that 
after nine months’ actual 
work no wear has been 
noticed.’”” We show a 
section of the spindle, from 
which the principal details 
will be readily gathered, 
and we illustrate, also by a 
section, part of the column 
and radial arm showing 
the ball bearing which 
takes the weight of the 
latter and the means of 
locking it in position. The 
balls work in an oil bath. 
The spindle is not pro- 
vided with a change speed 
gear, and different rates 
of revolution can only be 
secured by changes in the 
motor speed. The spindle 
is geared to run normally 
at 500 revolutions per 
minute. Two changes of 
feed are provided; they 
are 6in. and. 4in. per 
minute with the spindle 
at normal speed. The radial arm, it will be seen, is of 
the double kind, giving the spindle central thrust, and so 
avoiding twisting. The machine is designed to drill holes up 
to 1ldin. diameter, through mild steel plates at 6in. per 
minute. The vertical travel of the spindle is 15in., the 
































Fig. 1—RADIAL DRILLING MACHINE 


for his subject ‘‘ The Profession and the Man.’’ which he 
divided into two main portions. With regard to the status 
of the engineering profession, he said that at present 
the profession is an open one; that is, it is not hedged 
round with the formalities of law and medicine. A 


barrister, he said, holds his diploma from the Benchers of 
the Inns of Court, a solicitor from the Law Society, a doctor 


from the General Medical Council, and it should not be an 
insuperable difficulty to provide from the existing engineering 
societies a board equally able to grant an engineering diploma 
which would admit an engineer into the ranks and which 
would carry the hall mark of a profession. With regard to 
‘the man,’’ Mr. Hughes said that “‘ strength and energy 
plus ordinary brains will enable a man to rise to the highest 
positions in the profession. He must also realise that the 
expression ‘f.o.b.’ is of greater importance than ‘e.m.f,’”’ 
In using the term ‘‘engineer,’’ the author includes all 
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Fig. 3-BALL BEARING FOR JIB 


branches of the profession. ‘‘His educational training must 
be broad and accurate, grounded largely on determined and 


th dject ised. Jeal a 
e one object recognised. Jealousy must be r 

all conditions of personal or saladite success, reman nder 
that in all movement there must be some friction and — 
progress some must be left behind.’’ The address furt . 
dealt with the training of young engineers, on which ee 
Mr, Hughes thinks there has been a strong tendes ~ 
the part of both teachers and students to specialise . 
closely on one or more subjects to the detriment a Moo 
student by his neglect of a wider range of subjects, the 

A vote of thanks to Mr. Hughes for his address was 

posed by Mr. W. H. Hunter and seconded by Mr Alina 
Saxon. Afterwards the President handed to Mr. Sg red 
Pearce, the electrical engineer to the Manchester Corporati L, 
the Constantine medal awarded to him by the Couneil #2” 
the best paper during the last session. The subject of Mr, 
Pearce’s paper was ‘‘ Steam Turbines.’’ ; t 


INTERNATIONAL ELECTRO-TECHNICAL 
COMMISSION. 


REFERENCE was made in the last issue of THE ENGINEER 

. . A 4 R 
to the useful work which is being undertaken by this ¢o 
mission, and something further may be written as to ‘i 
outcome of the meetings of the Council and the Committ : 
; “aa ee 
in London last week. The Commission, it may be pointed 
out, owes its existence to the suggestion made at th 
St. Louis Congress as to the desirability of hefades 
into uniformity, if possible, nomenclature and symbols, 
as well as the rating of electrical machinery, The 
object of the meeting which concluded last Thursday Was 
rather to arrange a programme of future work than ra 
arrive at actual decisions, and it appears that a good deal of 
work which is likely to prove useful to the electrical industry 
has been put in train. In some respects, perhaps, there may 
be an overlapping of functions between this Commission and 
the International Conference on Electrical Units anq 
Standards, but, on the whole, their spheres of operation are 
distinct, one body dealing with the fixing of first principles 
and the other with details which more nearly concer 
manufacturers and users of electrical machinery. One 
decision arrived at is of some little importance: jt jg 
that no recommendation will be made by the Committee 
as a body which is not passed by a majority of at 
least four-fifths of the votes registered, so that any promulga. 
tions of the Commission will represent a practically unani- 
mous decision on the part of the representatives of the indus. 
try in the various countries represented. Nomenclature 
appears to be an important part of the work which the Com. 
mission has to undertake, and it is suggested that for the 
present the attention of all Electro-technical Committees 
should, as far as possible, be concentrated on this subject, and 
that an official glossary should be compiled. 

It is hoped that the effect of this work will be to bring 
about uniformity in the actual terms employed. Another 
subject which was discussed at some length was the question 
of an international standard of light, and it was decided that 
the proposals to be put forward in this connection should be 
based on the work which has been carried out at Zurich. An 
endeavour is to be made to bring about an agreement on this 
matter between the gas and electric lighting industries, and 
a committee is to be formed on which representatives of 
both these industries will sit to consider the subject 
in detail. The question as to the employment of the 
metric system was also introduced, and the committee 
decided that when the International Electro-technical Com- 
mission has to make use of measurements in its work, 
the metric or the C.G.S. system shall be employed. 
Among the other subjects before the committee was a proposal 
brought forward for the Electrical Congress at Marseilles 
with regard to interior wiring, but this is for the present 
postponed. A long discussion on the question of symbols 
was prefaced by an admirable historical survey of the subject 
by Professor Silvanus P. Thompson, who pointed out that if 
the Commission did nothing more than succeed in agreeing 
internationally on the symbols to be used to express Ohm's 
law, it would be a great achievement. In order to arrive at 
complete accord in this matter, he pointed out the desira- 
bility of a policy of compromise being adopted. The 
discussion suggested that there was good ground for hope 
that some real advance would be made in bringing about 
uniformity of symbols in the near future. 

Now that a programme has been settled, the strong com- 
mittees which have been formed in this country will at once 
commence work. 

The main British Electro-technical Committee, which has 
been appointed by the Institution of Electrical Engineers, 
includes amongst its members Sir John Gavey, Mr. Alex- 
ander Siemens, and Sir William Preece, in addition to well- 
known manufacturers and consulting engineers. The sub- 
committee which is to consider the question of symbols has 
Lord Rayleigh for its chairman, while the sub-committee on 
nomenclature is to be presided over by Mr. A. P. Trotter, 
the electrical adviser to the Board of Trade. A committee is 
also to be appointed to consider and draw up rules for the 
testing of electrical machinery. Similar committees have 
been formed in the other countries represented on the 
Commission, and the arrangement is that these will all 
report to the central office which has now been established in 
London. It is expected that the next meeting of the Com- 
mission itself will be held in Berlin in 1910, and with the 
reports of the work of all these Committees before it, it 18 
hoped it will then be possible for the Commission to reach 
decisions on the various matters which, as indicated above, 
are to be the subject of investigation. Colonel R. E. Cromp- 
ton, in his report to the Commission, stated that there were 
now ten electre-technical committees officially constituted 
and in working order, six countries in which committees will 


reliaple principles rather than cn academic formule. Nature 
must be his text-book, and the organised thought of the ages, 
which has been sub-divided into mechanics, geology, 
chemistry, metallurgy, electricity, and mathematics, must 
have his attention and day by day his progressive study. His 
imaginative perceptions must be developed, and a slavish 
following of accepted ideas must be resented. If this course 
is pursued, it will be a strong and increasing incentive to 
enterprise, the spirit of which this, our beloved country, will 
always need, But above all a true sense of comradeship 
| must dominate the character of the engineer. The common 
| advancement of his profession, the higher plane of mechani- 
cal efficiency, and the most perfect combination of matter 
| for effective and economical work, must be his aim and his 
observed, on square guides, and we need hardly add that the | pleasure. Whether this be the immediate outcome of his 
gearing throughout is machine cut, the bevel gear being case- | own brain or that of a brother engineer must not only be for- 
hardened and ground. ' gotten, but not even thought of, the successful result being 








be formed very shortly, and six other countries in which the 
matter is being considered with a view to the formation of 
committees. The countries represented at the present 
meeting included Great Britain, Germany, France, Sweden, 
Spain, Russia, Italy, Denmark, Hungary, South Africa, 
Canada, Australia, Japan, Mexico, Paraguay, and the Argen- 
tine Republic. 














ASSOCIATION OF TEACHERS IN TECHNICAL InsTituTIoNs.—The 
annual general meeting of the Association will be held at the St. 
Bride’s Institute, Bride-lane, Fleet-street, E.C., on Saturday, 
November 7th, commencing at 3 p.m. The annual meeting of the 
London branch of the Association will be held at the same 7 
in the evening, commencing at 6 p.m. At 7 p.m. a paper will he 
read by Mr. W. J. Lineham, chairman of the branch, on “ Tech 
nical Education at the Franco-British Exhibition, 1908. 


Fig. 2—SECTION OF SPINDLE 


radlal arm is Sft. 6in. Jong, and the maximum height from | 
base to spindle is 4ft, 8in. The carriage is carried, it will be | 
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“PACIFIC” TYPE COMPOUND LOCOMOTIVE 
FOR THE PARIS-ORLEANS RAILWAY. 


THE accompanying engraving illustrates one of the first 
engines of the 4-6-2, or ‘* Pacific ’’ type, which have been put 
to work in Europe. It is an engine of the Paris-Orleans 
Railway, and is of particular interest, as not only does it 
rank among the most powerful passenger engines at present 
running, but it will also form the basis for comparisons of 
other engines of the type which are now being built both in 
this and other European countries. The cylinders are 
compounded on the De Glehn system; the high-pressure 
cylinders being placed outside the frames, and driving the 
middle coupled wheels, the low-pressure cylinders being 
between the frames and underneath the smoke-box driving 
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the leading wheels. The usual rotating intercepting and 
Starting valves are fitted between the high and low-pressure 
cylinders ; each cylinder has its individual set of Walschaerts’ 
valve gear operating piston valves for both the high-pressure 
and the low-pressure cylinders, all the valves being placed 
above the cylinders. The total wheel base is 34ft. 5in., but 
only 12ft. 9°4in.are rigid. The bogie has a long wheel base, 
‘ft. Gin.; it is of the sliding type, and each axle-box has its 
individual spring placed above it. The trailing end of the 
engine is carried ty a single axle having slight side movement. 
The springs for the coupled axles are hung underneath the 
axle-boxes, and are fully compensated ; the trailing axle- 
boxes have two spiral springs each, are placed on each side of 
the box, and are connected by an equalising beam over the top. 
The boiler is of large proportions, and is placed very high 
from the rails, the centre line being 9ft. 3°7in. above them. 
The fire-box is of a new type, and we refer to it later 
on. The barrel has a mean diameter of 5ft. 6in., and a 
length between tube plates of 19ft. 4}in., the fire-box is 
9ft. 3gin. long inside. The working pressure is 227 lb. per 
Square inch, which entails for a boiler of the above dimen- 
Sions plates of considerable thickness. The shell plates are of 
steel, the barrel being ‘78in. thick ; front tube plate, ‘98in.; fire- | 
box wrapper, ‘57in.; throat plate, ‘74in.; back plate, ‘67in. 
thick respectively. The coupled wheels are 5ft. 10gin. in 
diameter, and have a wheel base as before said of 12ft. Qin. 
The following table shows the advance in dimension on the 
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previous 4-6-0 type of this company ; 
given in the tabulated statement :— 


46-2 


15°35in. x 25°59in. 
25°19in. x 25°59in. 
Lies 


5ft. 10in. diam. 
12ft. Yin. 
Aft. Sin. 


26036 sq. ft. 
165°4 sq. ft. 
2769°0 sq. ft. 
45°9 sq. ft. 
52°05 tons. 
89°53 tons. 


Serve tubes. 
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other particulars are 


4-6-0. 
14°17in. x 25°19in. 
23°62in. x 25°19in. 
tine 


6ft. lin. diam. 
13ft. 9zin. 
27ft. lin. 


2403 sq. ft. 
174 sq. ft. 
2577 sq. ft. 
33°37 sq. ft. 
53°17 tons. 


72°65 tons. 
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DETAILS OF FIRE-BOX AND POSITIONS OF CYLINDERS 


Engines. 


lft. 3°35in. 
2ft. 1°59in. 
2ft. 1°19in. 
2tt. 1°59in. 


Admission, greatest H.P., 78°5 per cent.; L.P., 80°5 per cent. 
least H.P., 11 per cent.; L.P., 10 per cent. 


Ratio of piston area to area of admission port, H.1 
Ratio of piston area to area of exhaust port, H.P., 
Wheels, diameter, bogie a ea 


coupled .. 


Wheel base, total 
bogie . 


trailing . 


Bogie centre to first coupled axles 


Coupled .. 
Trail 


ing coupled to rear axle .. 


Boiler, barrel, mean diameter 


Boiler, barrel, length 


Fire-box, inside, length top 


” ” 


length bottom 
ce 


height at front from top 


9 » height at back from top 
Boiler, tubes, number 261, outside diameter 
», tubes, length between tube plates 
»» heating surface, fire-box % 


” ” 


” ” 


” 
»  areaof grate 


», working pressure 
Weight, bogie in worki 
», adhesion Pa 


» trailing 
total 


total, empty ] 


tubes 
total 


ng order | 


” 


», 7°4; L.P., 11°7, 
4°37; L.P., 6°83, 


34ft. 5°39in. 
7ft. 6°2in. 
9ft. 4°lin. 
12ft. 9°4in. 
8ft. 6°36in. 
6ft. 6° lin. 
18ft. 10°3in. 
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| being tapering in plan. 
} as in the Belpaire wide fire-box 





An interesting feature of this new “‘ Pacific’ type 
| of engine is the fire-box, which is of the usual narrow 
form in front but widened out over the frames and wheels 
behind. Thus, the front end is 48#in. wide for a length 
| of 22in., and the rear end 82#in. wide for a length of 
45in.; the intervening length in a box 10ft. 2in. long over all 
While the rear portion is the same 
so much employed in 
Belgium, and in France forty years ago, the front end is of 
narrow-grate flat-crowned type. This arrangement 
allows of a deep space under the boiler barrel without raising 
the boiler, or otherwise resorting to bar frames; while the 


driving wheels can be set back rather nearer to the trailing 
wheels than is possible by the use of a sloping throat sheet 
with wide-type fire-boxes. 


The tapering of the fire-box, as 
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Swain Sc. 


viewed from the fire-hole, is shown in the engraving, and 
the details and the dimensions will be readily discerned in 
the various drawings. The engine itself and the general 
constructive features are the same as have been em- 
ployed in French practice for many years past. In the 
details two slight but interesting changes are noticeable. 
One, remarkable in French practice, is the suppression of the 
outside steam pipe to the cylinders, while the other, to which 
the first is due, is the drawing nearer together of the two 
groups of cylinders, so much so that the steel casting, 
forming the frame-brace for the support of the outside cylin- 
ders, is only separated 19in. from the casting of the inside 
cylinders. The arrangement of the cylinders is also 
shown. The new fire-box and the shifted position of the 
inside cylinders represent midway steps in the direction of 
the standard arrangements prevailing in other countries of 
the Continent. 








Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—The twenty-fifth annual meeting of the Institution will 


| be held in the lecture theatre of the Literary and Philosophical 
| Society, Westgate-road, Newcastle-upon-Tyne, on Friday, Novem- 
| ber 6th, 1908, at 7.30 
| inaugural address. 


p.m. The President will deliver his 
The Institution dinner will be held in the 
Great Hall, Armstrong College, Newcastle-upon-Tyne, on Friday, 
December 4%h, at 7.15. p.m 
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REINFORCED CONCRETE 


$$ 


LOCOMOTIVE COALING STATION 











Fig. 1 


REINFORCED CONCRETE LOCOMOTIVE 
COALING STATION. 


A REINFORCEDconcrete locomotive coaling station waserected 


last year for the Norfolk and Western Railway at Concord, 
Virginia, by Messrs. McLaughlin Brothers, of Philadelphia and 
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| ensure even and homogeneous pouring of the concrete, and that 
| shrinkage should be uniform. Shrinkage was also provided 
| for by means similar to that afforded by the use of rising 
heads in foundry work. 
As it was practically out of the question to pour the entire 
structure in one ‘‘ heat,’’ so to speak, the choosing of stopping 
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Fig. 3—DETAILS OF MAIN FLOOR BEAM AND WALL RIB OF MAIN POCKET 


Baltimore. Concord is on the main line between Norfolk 
and Roanoke, and is fifteen miles south-east of Lynchburg. 
The work in question was carried out during the months of 
June, July and August, when traffic was exceptionally heavy, 
owing partly to the Jamestown Exhibition, and to the great 
tonnage carried from the famous Pocahontas coalfield. The 
contractors inform us that they found their experience in 
machine design, and especially in the construction and 
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Fig. 4—GROUND FLOOR PLAN 


founding of heavy castings, of great value in carrying out 
this work. In many points such a structure as this is 
analogous to a large ironcasting. It might be described as a 
gigantic stone casting poured cold. It was found well worth 
while, they add, to consider the relation of beam, wall, and 
rib thicknesses to one another irrespective of their calculated 
dimensions—taking care not to go below the minimum—to 
facilitate the work of making the forms or ‘‘ patterns,’’ to 


places was important. There were ten separate pourings, 
representing the main elements from the foundation upward, 
namely, the foundations, the columns, the floor beams, the 
floor slab, three separate thicknesses of wall, the lantern 
slopes, lantern walls, and lantern roof, so that the shrinkage 
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Fig. 2 


cut grass and leaves, and they were sprinkled regularly to 
prevent them setting too quickly. 

Heretofore such structures as this have been made of 
timber and steel, both of which are perishable and require 
a constant expenditure to keep them in repair. There is also 
the fire hazard, which has often temporarily disabled a 
division of railway and caused enormous loss by delay. The 
building under consideration is, however, entirely of concrete 
and spans the main tracks of the Norfolk and Western at a 
point about a mile east of Concord. Locomotives do not, 





Fig. 6—-THE COAL CONVEYOR 


therefore, have to leave the main track in order to coal, and 
the arrangement provided makes it possible to coal the average 
engine in 30 seconds from the time the engine is brought toa 
standstill within reach of any of the shoots for discharging 
the coal. The structure is supported on columns, and the 
coal receptacle is rectangular in form. Directly over the 
pocket for coal is a chamber along which travels the conveyor 
which lifts the coal from a hopper below the level of a side 
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Fig. 5-LONGITUDINAL AND CROSS SECTIONS OF 


or settlement strains may be described as determinate for each | 
element. The summer sun in Virginia is fierce, and whilst | 
the concrete had the consistency of grout, the main floor and 
roof slabs immediately after pouring were protected by fresh 


THE BUILDING 


track and discharges it through two openings, There is als° 
provided sand storage and sand drying apparatus, heated by 
the exhaust steam from the elevator engine. There 1} 
storage for 300 tons of coal and 10 tons of sand, ‘This 15, 
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etl f the pl h 1 el 
er the full capacity of the plant, as the coal elevator 
ee hat a plhcn ir of 50 tons per hour, and the sand 
2 se and dryer 10 tons per hour. Both these conveyors 
ong worked while locomotives are being coaled, making 
the operation practically continuous, 
The total height of the building from the track to the 
idge of the roof is 60ft. It was constructed without 
interfering in any Way with the running of trains. It is, we 
a derstand, perfectly rigid and no vibration is noticeable 
while express trains are passing under it. It is as nearly 
sndestructible as it is possible to make it. A water and 
weather proofing specially made for this work has been 
applied over the exterior, and after a year of constant work it 
shows, we are informed, no wear or bad results from the 
weather or smoke of the engines. f 

The engravings which are reproduced herewith show two 
views of the exterior of the building in Figs. 1 and 2; ground 
jan and constructional details in Figs. 3, 4, and 5, and the 
coal conveyor in Fig. 6. 





AMERICAN ENGINEERING NEWS. 


Steel sheet piling.—One | of the latest of the numerous 
applications of steel sheet piling in the United States is the 
formation of the water-tight core wall of an embankment to 
keep out flood waters. Fort St. Phillip, near the mouth of 
the Mississippi River, and 75 miles below New Orleans. is 
situated on marshy ground subject to flooding by the back- 
water of the Gulf of Mexico. On the river side protection is 
afforded by the level, or embankment, which extends for 
hundreds of miles along that river. On the rear side there 
was a smaller embankment, but this has recently been 
enlarged and strengthened. Its crest ‘is now 8ft. above the 
river embankment. In order to prevent seepage, a line of 
Carnegie steel piling was driven along the centre line of the 
embankment for a distance of 4500ft. The pile has a flat 
web, with a bulb or rib along one edge and a hollow rib on 
the other side to receive the bulb of the adjacent pile. They 
are 12in. wide, with metal gin. thick in the web, and weigh 
351b. per foot. Owing to the special conditions, the piles 
were required to be coated with asphaltum, which was 
thoroughly dry before the piles were driven. A grout com- 

sed of 1 part cement and 3 parts sand was poured into 
the sockets after the piles were driven, in order to fill all 
voids in the interlocking ribs, and so to make a thoroughly 
water-tight diaphragm. A 2800-lb. monkey falling 10ft. 
upon a cushion block drove each pile with about eight blows. 
The piles are 19ft. long, and extend 5ft. above the top of the 
embankment. This projecting portion is embedded in a 
concrete wall 12in. thick, which has a footing 3ft. wide, and 
is reinforced with steel rods. This wall was built in sections 
10ft. long. 

Underground sewage filter beds.—A novel system of sewage 
disposal for residences and public or private institutions in 
districts not provided with sewerage has been introduced in 
America with successful resuits, and is known as the Ashley 
system of sewage disposal. The sewage from the house or 
other building is carried by a water-tight drain to a vertical 
cylindrical chamber underground, which is termed a “ bio- 
logical tank,’’ and is, in fact, a modified septic tank. Here 
occurs the mechanical sedimentation and the natural decom- 
position under the destructive agency of anaérobic bacteria. 
No chemicals are used. Most of the organic solids are broken 
up, and turned to fluid, leaving in the bottom of the tank 
only a certain amount of residuumor sludge. This process 
efiects but one-third of the purification, and is a preliminary 
step to the purification of the liquid effluent from the tank. 
This is accomplished by a nitrification duct or bacteria bed, 
which is built of broken brick or stone, and has tile drains 
which cause the liquids coming from the tank to be 
divided and scattered over the interior of the bed. It is so 
built as to have a constant circulation of air around the 
granular material. The final effluent is absorbed by the soil. 
The nitrification bed may be built under a lawn or garden, 
no extra land being required for it. 

Armoured-concrete roadway for motor carriages.—Numbers 
of American cities are using concrete paving for streets, with 
generally satisfactory results where the work is properly 
done. Concrete paving has been used also for race tracks for 
bicycle and automobile racing. A recent development of this 
system is the use of concrete paving—but with steel rein- 
foreement—for a road on Long Island, near New York City, 
which has been built especially for automobile traffic. The 
first stretch of 10 miles has been built, but land has been 
secured for an additional 50 miles, It is made for touring 
rather than racing, and at curves the surface is inclined to 
suit a speed of 60 miles an hour. The gradients are mainly 
light, but a considerable amount of earthwork has been re- 
quired in order to avoid level crossings of railways, main 
roads and farm roads. On the first 10-mile section there are 
eighteen bridges. These have lines of rolled steel joists on 
concrete abutments and carrying a concrete floor. The line 
is all fenced in for a width of 100ft. The roadway is 22ft. 
wide, with a crown of 4in. The sharpest curves are 400ft. 
radius, and the maximum gradients 124 per cent. The base 
of the paving is a 6in. bed of broken stone, laid dry and 
rolled to an even depth. Cement grout is then poured over 
this, and the foundation rolled with a 10-ton roller until the 
grout flushes to the surface. A layer of granite crushed to 
the size of a pea is then laid, and the rolling continued until 
the grout again flushes to the surface. The rolling on a 
given section is completed, of course, before the concrete has 
taken an initial step. The surface is swept with brooms, 
and this—with the ‘‘ pea’’ granite—makes a rough surface, 
which gives a good grip to the tires and prevents skidding. 
The steel reinforcement consists of a layer of diamond-mesh 
expanded metal, placed 4in. below the top of the 6in. bed of 
stone, 


| blast furnace gas plant.—The first part of the new and 
extensive steel works of the Indiana Steel Company, at Gary, 
U.S.A., will have sixteen blast furnaces. These will produce 
about 45 million cubic feet of gas per twenty-four hours. 
When used in gas engines this is estimated to be equivalent 
to 500,000 brake horse-power. The gas is led first by the 
down comer pipes to a dry washer 30ft. by 40ft., and thence 
to a wet tank, which is 14ft. diameter and 25ft. high. This 
Serves two furnaces. Next is the primary washer, three of 
these to each pair of furnaces. The gas coming from the 
washers is utilised in the hot stoves and under boilers, the 
stoves taking 30 per cent. and the boilers 74 per cent. of the 
gas produced. The remainder passes on to the second 








washers. ‘The first of these are vertical scrubbers, with steel 
cylindrical tanks 15ft. diameter and 50ft. high. The gas 
rises through a shower of water and passes to a group of 
Theisen washers, four to each pair of furnaces. When fin&lly 
cleansed in these it goes to the tanks or gasometers, each of 
which has a capacity of 200,000 cubic feet. In the blowing 
engine-house 12 per cent. of the gas will be used for the blow- 
ing engines and 24 per cent. for gas engine auxiliaries. The 
remaining 474 per cent. is available for use in the electric light 
station. In order to secure maximum economy of the gas 
engine plant by working it at full capacity, regardless of the 
power required for the mills, a large storage battery or 
accumulator equipment is provided. The batteries will be 
kept charged to practically their full capacity, ready to 
respond to any demands for excessive power which may be 
made upon the gas engine-operated dynamos. At light loads 
the battery aids in maintaining a steady demand upon the 
dynamos. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opini 
correspondents. ) 


$s of our 








WATER HAMMER, 


Sir,—I have read with much interest your articles in THE ENGI- 
NEER of October 2nd and 23rd, also the correspondence. With 
regard to “‘ water hammer” in pipes, I, like others, do not quite 
follow Mr. Stromeyer’s reasoning, nor do I think it a practical ex- 

lanation. Having had some experience, with your permission I 
veg to offer a practical explanation, which is the only one that 
appears to me to answer all the cases you have cited. 

As you say, What is ‘‘water hammer”? To be definite, the 
violent agitation of water and steam in aconfined space like a pipe. 
Without doubt, the ‘‘ agitation” produces the ‘‘ hammer noise,” 
but, I venture to state, the “‘ fracture” or explosion is done by the 
accession of pressure against the water by the steam. To be per- 
fectly clear, let us briefly consider the “ agents” we are dealing 
with :—(1) Steam under pressure; (2) water in a confined space ; 
(3) metal, cast iron, steel, wrought iron, &c. 

(1) Steam in a confined space like a pipe, wet or dry, say at 
1501b. per square inch, has an immense “‘elastic” power, highly com- 
pressible, consequently highly expansive and contractive, with a 
far higher velocity than water is capable of. 

(2) Water, as we all know, is not compressible—it is a solid— 
and yet not solid in the same manner as minerals and metals, 
Any pressure exerted against a part of a mass of water in a con- 
tined space is equally distributed from all points of the exterior of 
the mass, Again, possessing the quality of minute disintegration, 
it can be forced into the smallest holes and hair fractures. Witness 
the way a cast iron pipe will weep, and ‘fall apart ”—not explode 
—under hydraulic pressure. 

(3) Cast iron, such as stop valves are made of, is, however 
sound, porous to water under great pressure, as also are wrought 
iron and steel, but these latter usually possess a longitudinal 
‘‘grain,” and fracture in a ‘‘ straight split.” 

Let us now see what happens under the conditions we are 
discussing. Here is a practical example of my own experience in 
South America, at a large pumping station:—Let A be the main 
steam pipe from the boilers to the engine, and B a branch pipe 
for drawing steam for cleaning purposes, with a valve C at the 
bottom, which was rarely opened. Naturally this pipe B always 
contained a vertical column of water, and we could, and did, pro- 
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duce a ‘‘water hammer” by opening the valve C, and could 
regulate the force of the ‘“‘ hammer” by the amount and speed 
with which the water was ailowed to escape from C. The more 
suddenly the water was drawn the greater the amount of “‘ ham- 
mer.” Again, the mere fact of the steam passing through A to 
the engine would often produce a certain amount of hammer. 
Three lengths of pipe were fitted here, till we got one to stand 
the — In every case the fracture occurred in the form of 
a split at X. 

Now for the cause. We have steam under pressure travelling 
along the pipe A, and a still body of water in B, with the steam 
pressure against it. The moment the water in B is lowered, say 
3ft., the elastic power of the steam behind it attempts to draw 
it—the water—forward at agreater velocity than it can possibly 
travel. The result is extra pressure is set up, and the section 
containing water, which, remember, is not compressible, splits, as 
the water is forced into the smallest pores and grain of the metal. 
No one will dispute, I think, that water can be forced into metal, 
and whatever the material, it is bound to split at the weakest part 
if the material is not tenacious enough to stand the pressure. 
Again, the steam pressure is not steady when the ‘ hammer” 
is taking place ; the elastic power of the steam comes into full 
play. Unable to drive the water fast enough, the steam com 
presses and recoils, no doubt breaking up part of the water, at 
least in most cases, and, dashing the particles against the interior 
of the pipe with great violence, produces the noise known as 
‘‘ water hammer,” but it is the accession of pressure against the 
bulk of the water, which may last for the mere fraction of a second, 
which causes the fracture in the pipe or valve. In fact, the steam 
compresses and expands, or, rather, advances and recedes, with 
great velocity and force, when the water obstructs the passage, when 
once it is set in motion by drawing the water or opening some 
valve on the system. When I contend that the ‘‘elastic”’ power 
of the steam advances and recedes, it does so, of course, between 
considerable pressures. It is perfectly clear that water in a hori- 
zontal or inclined pipe will be carried along, sooner or later, till its 
passage is stopped, when the flow of steam and, may be, water as 





well, is arrested, and a great accession of pressure occurs, as stated 
above. This is equally felt by the ertire section of the pipe or 
valve full of water; consequently, the weakest part will “‘give out,” 
the steam pressure behind the water causing the ‘‘ dangerous ex- 
plosion ” No doubt, some people, on first thoughts, will assert that 
my contention of the elastic power of steam is absurd. But I would 
ask them if they deny the immense compressive and expansive 
power of steam. If they cannot, they must admit the great con- 
tractive power as well ; you cannot have one condition without 
the other. 

That steam under pressure violently oscillates when set in motion 
can also be proved. Take a small boiler and engine with fittings 
and gauge, let them be ‘‘ run ” hard, note the steam gauge—say it 
marks 200 lb., suddenly shut off the steam, viz., arrest its flow in 
the pipe, your gauge will immediately show a greater pressure 
than you have in your boiler for an instant, and oscillate back- 
wards and forwards. The very fact of the explosion or fracture 
occurring where the water is against the valve or pipe proves the 
great accession of pressure against the water. The projectile 
hypothesis I consider you have clearly shown to be absurd, and 
the vacuum idea appears to me to be equally so. How can you 
have a vacuum in a pipe with 150 lb. pressure / 

I do not see that a boiler being blown down under, say, 40 Ib. 
or 50 lb., would produce the same conditions as are to be found in 
a steam pipe, as you would have no long column of steam, for one 
thing, to set in motion. To explain my meaning, take a long 
length of water main from a reservoir, shut the valve at its 
furthest extremity quickly, the water in the pipe will continue to 
flow and perhaps burst the valve or pipe, but, on the other hand, 
open the scour pipe from the reservoir and no danger results in 
closing it quickly. The ‘‘ scour,” I consider, corresponds to the 
‘* boiler blow-off.” 

I take it that in the great number of steam plants in existence 
the pipes and valves are strong enough to withstand the ordinary 
‘‘water hammer,” but every now and then a weak spot occurs, or 
a little more water than usual gets accumulated and an accident 
happens. 

If all pipes and valves were tested in place under hydraulic 
pressure to, say, 1000 lb. persquare inch, we should rarely have a 
disastrous explosion. 

To prevent these accidents all pipes must be perfectly free from 
water before the boiler stop valves are opened, as you rightly 
contend. AGUAS CORRIENTES. 

Dieppe, October 25th. 


S1r,—I have read with much interest the various articles on 
‘Water Hammer in Steam Pipes” in the current issue of THE 
ENGINEER. There seems to be much uncertainty regarding the 
method by which steam and water act to produce the enormous 
pressures of which we have evidence in the cases mentioned on 
page 441. The following explanation, which is neither original 
nor new, indicates a reasonable cause of water hammer in hori- 
zontal steam pipes : 

When a horizontal or slightly inclined pipe is partly full of water 
and steam is turned on, it rushes into the space above the water, 
disturbing the surface and causing a wave to form which travels 
with the steam. This wave rapidly increases in height, and soon 
completely fills the pipe as at a. The wave at once changes its 
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character, and with some or all of the water behind it, becomes a 
projectile impelled forward by the steam pressure into a space of 
low pressure or—if the water be cold and no air present—of high 
vacuum. The blow is delivered when space » is filled, and the 
intensity of the blow depends mostly on the volume of this space 
when the projectile action begins. If the pipe be full of water 
when steam is turned on nothing happens till level falls under d¢. 
and a space is left between the water and top of pipe. In cases of 
water hammer there is generally a series of waves formed, each of 
which travels forward and delivers a blow. Ina case which came 
under my notice about two years ago a 2in. pipe about 15ft. long 
developed water hammer, and the blows were delivered at the rate 
of about 25 or 30 per minute. I was talking to-day toa workman who 
was present at two water hammer explosions of steam pipes. In one 
there was some preliminary knocizing in the pipe, in the other the 
first blow caused the pipe to burst. The example put forward in 
your article on page 437 is not a case in which water hammer could 
take place. If, however, the boiler—or, say a thermal storage 
tank—were full of water and connected at the top to the steam 
space of another boiler, you might have water hammer when 
sufficient water was drained off to leave a small space under the 
top of the boiler shell. 


October 26th. HvuGu Mvunro. 


THE WRIGHT AEROPLANE. 


Srtr,—I have read with considerable interest the able article on 
the Wright aéroplane in your issue of October 16th last, and beg 
to be allowed to offer a small criticism thereon. . 

Your contributor dwells largely upon the propeller question, and 
in doing so shows his good sense, for now that the vexed question 
of stability is, thanks largely to the Brothers Wright, finally set 
at rest, the matter of suitable engines and propellers is of pre- 
eminent importance. 

Your contributor pointed out that the Wright brothers use 
larger propellers, revolving slower than those of the Frenchmen, 
and commented upon the fact that whereas the French aéroplanes 
can easily gather sufficient speed by running over the ground to 
lift them into the air, Wilbur Wright finds it necessary to obtain 
an initial impetus from an external source to attain the same 
result, by reason that his propeller thrust is presumably insufficient. 
It is on this point that I venture to contest his opinion. 

The propellers used by Wilbur Wright, like the French, are 
greater in area at the tips of the blades than elsewhere, and I 
would remind your contributor that they are of much greater 
diameter over the ends of the blades than any of French make ; 
therefore a simple calculation makes it plain to us that at some 
500 revolutions per minute, the speed in miles per hour (at the 
ends of the blades) is not so vastly different from, say, Farman’s 
propeller at 1200 revolutions per minute as might at first appear. 

Mention was also made in the article of the Wrights’ early glid- 
ing experiments. Now, as everyone is aware, the usual practice 
of the Wrights, whilst still in the gliding stage, was to mount a 
slight eminence, have their gliders held at the corners by assist- 
ants, and thrust into the air by manual power. This was, of course, 
rendered necessary by reason of the aviator lying prone on the 
lower plane of the glider and not using his legs by running down 
hill, as in the case of Otto Lilenthal and his imitators. 

Whilst on the subject of gliding, I should like to point out that 
the last-named experimenter, together with the Wrights and others, 
effected glides of appreciable distances with no other motive power 
than the effect of gravity on their own weight, thus proving that 
when once fairly launched in the air, a smal! propeller thrust 
only should be sufficient to maintain continual flight. 

It would appear that the present catapult arrangement used by 
the Wrights for starting is the natural evolution from those 
early days, for in all the records of the experiments of these 
famous brothers, there is no mention of any attempt upon their 
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part to place their machine upon cycle wheels and endeavour to 
start a flight with a preliminary run over the ground. 

Wilbur Wright uses a 27-30 horse-power engine, and your con- 
tributor is of opinion that this horse-power is insufficient for the 
French method of starting a flight. I would, however, point out 
an instance in which successful flight was obtained after the 
initial run over the ground, and for an absorption of 25 horse- 
power only—to wit, the flight of the ‘‘ White Wing ” aéroplane, 
driven by its designer F. W. Baldwin, at Hammondsport, New 
York, in May last. 

Seeing what has already been done in this direction, I have no 
hesitation in making the assertion that if Wilbur Wright places 
his machine upon light cycle wheels, and was favoured with a hard 
surface, and a moderate downward gradient on which to make the 
experiment, he would have no difficulty in coaxing his machine 
into the air, and once fairly clear of the ground, even the ‘‘man 
in the street” knows what the Wright Brothers’ type of aéroplane 
is capable of. 


London, 8.W., October 23rd. E. V. HAMMOND. 


COST ESTIMATING AND RATE FIXING, 


Sir,—The recent articles published by you under the signature 
of Mr. A. E. Ragot, while tending to a certain extent towards 
putting one on the right track as regards the collection of data for 
estimating purposes, are of too general a nature in some cases and 
in others where specific operations and methods of obtaining the 
value are mentioned certainly seem at variance with modern prac- 
tice. Taking the articles and subjects seriatim, the undeserved thrust 
at the foreman machinist is entirely uncalled for—indeed, the writer 
will venture to say that if most machine shop foremen had time to 
work out the value of an operation with their experience of the 
variable factors, their results would compare very favourably with 
those obtained by the rate fixer. While not holding a brief for 
the foreman, one could hardly say that he would not guess as 
accurately as the rate fixer under the same conditions. The folly 
of estimating the value of an operation while being ignorant of 
the capacity of the machines available for performing it, puts one 
in mind of the boy who tried to harden the lead centre-punch, 
and wonder that Mr. Ragot thought it necessary to mention it, 
the prime factor in all estimating being a sound basis. Certainly 
the capacity of al] the machines should be known to the rate fixer 
as well as the amount of material to be removed, the area of the 
faces to be machined and all the particulars concerned in the speci- 
tied operation. Following on similar lines to Mr. Ragot, the various 
operations have been treated as if performed in a jobbing shop 
where no special tools for the production of quantities are in use. 
In obtaining the cutting time for planing, shaping or slotting 
machines, the methed of machine factors advocated seems likely 
to lead to errors, and causes one to wonder whether it would not 
be best to obtain the average speed—including cutting and return 
—when cutting at a certain speed, and use that as the factor ; the 
equation for obtaining the cutting time would then read as 
follows :— 

Number of feeds per inch x breadth of cut in inches + 

_. average speed of machine in feet 
length of work (+ 6in.) in feet 
For acut of 18ft. in length, 14in. in width, and 32 feeds per inch, 
average speed 20ft. per minute, this would work out as follows : — 
32 feeds per inch x l4in. + lin. 

20ft. per min. 

length 18.5ft. x 2 


lin. 


= 888 min., or 14 h. 48 min. 


The cutting time would thus be found without any factors other 
than the speed of the machine, the feed and the size of the job. 
To obtain the ‘‘ actual time ” for planing, Mr. Ragot gives the 
following formula :— 

Cutting time, 

+ 10 per cent. for putting on cuts and feeds, 
| + setting time, 

_+ time for gauging. 

This would mean for the cut just calculated, the time for which is 
14 h. 48 min., that 1 h. 28 min. should be added (for putting on 
cuts and feeds). This, 1am sure, Mr. Ragot will admit is too 
much. The odd 28 minutes or, say, .5 hour would be enough to 
grind tool, put on feeds, and start machine the first time and also 
grind the tool twice during the cut if necessary, while if the cut 
were wider than l5din. there would be a still greater discrepancy, 
and if the cut were only 2in. wide the resultant 10 per cent. of 
cutting time would still be too much. 

It appears from this that the allowance for tools in the case of 
planing, slotting, or shaping machines can be no proportion of the 
cutting time or width of cut, but is one of the variable factors to 
be determined by the experience of the rate-fixer. Similarly it 
will be found in regard to turning that the 15 to 30 per cent. 
allowed for putting on feeds and cuts is no basis whatever, and 
that as in the case of the planing machine, the only factor which 
can be determined ina definite manner is the cutting time, the 
remaining factors being variable. In turning a worm I fail to 
see why in the case of one worm being turned that the cutting 
time should be multiplied by 3, or that in the case of several it 
should be multiplied by 2 to give the actual time. This is no basis 
at all for this difficult class of work, as all the variable factors 
should be computed by themselves, no matter how few worms are 
being machined at one time, the difference being that the variable 
factors, such as preparing machine, gear wheels, getting tools and 
gauges from store, omg meg mandril, &c., should be borne in equal 
share by the number large or small; the other variable factors— 
putting on mandril, putting in and removing from machine, put- 
ting on cuts, changing tools, grinding tools, and gauging—should 
be calculated for one worm, so that the proportion of the first set 
of variable factors + the whole of the second set + the cutting 
time, will give the actual time required ‘o cut the worm. 

The paragraph relating to boring large holes in plates is very 
interesting. Mr. Ragot suggests that the machinist would rip out 
the hole with a cross-cut chisel and finish on the boring machine. 
This savours of the pre-machine era, and, except in the case of 
very thin plates or the impossibility of getting the job on a machine 
at all, I do not think many machinists would do this now-a-days. 
In the shops with which I am connected the plate would have the 
large hole trepanned, that is, removed by a parting tool carried in 
a revolving head or boring bar or special slide-rest carried on the 
end of the boring or drilling machine spindle; and when one con- 
siders that two plates lin. thick, each weighing 10 cwt., can be set 
on the machine and trepanned in four hours—1.5 hours of this 
time for preparing the machine and tools—the holes being 20in. 
diameter, there does not appear to be much room for the cross-cut 
chisel, and even if the plates were only .25in. thick, I do not think 
Mr. Ragot’s machinist could compete successfully with trepanning. 

Passing on to the paragraph relating to drilling times, the for- 
mula for obtaining the actual time is good for medium-class work, 
but for drilling for rivets the feed could be increased 30 per cent, 
to advantage. 

The factors given for finding the actual cutting time for band 
saws seem to be arranged in a peculiar manner. If Mr. Ragot will 
observe the action of a hand-fed band saw when cutting, he will 
find that if the saw is working at its fullcapacity on, say a plate .din. 
thick, that it will take a multiple of that time for cutting a thicker 
plate (+ a small percentage) ; in the case of a plate 2.5in. thick 
this would be 5. According to the formula given for plates under 
lin. thickness 1.25 x .5 x 12 the .5in. plate should be cut at the 
rate of 7.5 min. per foot, and the plate 2.5in. thick for which the 
formula is .8 x 2.5 x 12, should be cut at the rate of 24 min. per 
foot. The writer’s experience is that the .5in. plate can be cut at 
8 min. per foot, and the 2.5 plate at 45 min. per foot, the extra 5 min. 


Actual time = 





being required through the additional pressure on the saw caused 
by the larger number of teeth cutting at one time. Again, in the 
ease of a plate 1.5in. thick the formula gives —~ 20 min. per foot, 
so that the difference between 1.5in. and 2.5in. plates is only 
4min. As the cutting times for sawing bear an almost exact ratio 
to the area of the cut, it appears that the formula is unnecessary, 
and a better result could be arrived at by taking as a standard for 
hand-fed band saws, that 12in. of lin. plate can be sawn in 16 min. 
The times given for sawing round bars do not seem to be at all 
consistent, the time for .75in. round being 2min., and for 2.5in. 
9}min. Apart from the handling time, the cutting time should be 
06min. and 7 min. respectively, and including handling a dozen 
bars of ‘75in. diameter steel can be sawn in 10 min., and a dozen of 
the 2.5in. diameter bars in 104 min., this includes all the time for 
changing saws and time for lifting by the crane where necessary, so 
that the factors and times for sawing appear to require correction. 

To obtain actual time for maching bevel wheels Mr. Ragot lays 
down a formula giving the feeds per inch for finishing ; these 
appear to be very coarse, and the writer’s experience is that 
these wheels are only roughed out, and would not conform to 
modern standards of accuracy if machined in this manner. In the 
fitting section Mr Ragot is very definite, and lays down times for 
the various operations which do not seem consistent with each 
other ; for instance, the .25in. radius, for which he allows 2.5 min. 
per iach, can be chipped and filed at the rate of 15 min. per foot 
just half the time; the .5in. radius can be done at the rate of 
40 min. per foot ; the .75 radius at 7.5 min. per inch is more 
nearly in line, but it looks as if Mr. Ragot had forgotten that the 
difference between radii is—the same as the circle—proportional 
to the square of the radius. The times quoted above are obtained 
by the pneumatic chipper using a special chisel, which leaves very 
little for filing. For adjusting hexagon holes in steel after slotting 
the time allowed is 11 min. per square inch ; this on a hexagon 
hole 1.125in. deep and .75in. across the face of each flat, and equal 
to 5in. in area, would be 55 min. My experience is that holes of 
this size can be filed and scraped to a very fine degree of finish 
from good slotting in 35 min.; nor is the slotting time excessive, it 
being exactly the same as the fitting time in the hole quoted, and 
in the case of some holes specially slotted as an experiment the 
fitting time was reduced to 15 min. The times given for tapping 
are very interesting, and will bear analysis ; for instance, tapping 
a .25in. hole lin. deep in 8min. is quick work compared with a 
-5in. hole the same depth in 16 min.; certainly it appears that 
apart from the pitch of the thread, such a slender tap would take 
longer to put through a hole lin. deep than the .Sin. tap. Com- 
paring these times with the writer’s observations, it would appear 
that the tapping times and allowances are much too high, and for 
tapping through holes lin. deep by hand the time should be as 
follows :— 


Total Time. 


.din. diameter 12 minutes, not 26 
-625in. ,, io "gap aoe oa » OO 
.75in. a as 15 a 99 42 
The times quoted as follows are not for repetition work or for any 
special appliances other than the machine tapper used in the 
drilling or boring machines. Holes .75in. diameter and above 
would certainly be machine tapped if it were possible to get the 
job on a drilling or boring machine, and for through holes the total 
time, less handling work allowed for drilling and tapping, would be 
as follows :— 


Total Time. 
-75in. diameter .., sen 
*875in. = ee ee a 
lin. 7 ss as sae ens, GEE Sas 
1.25in. ” wie ate sce! Se. Ree 
1.5in. = ee ee: | eee 
In the case of blind holes a job having ten to twelve holes could 
be drilled to a depth equal to twice the diameter, recessed .2 times 
— diameter in depth and tapped in the following times per 
ole :— 


7 minutes 
9 


-75in, diameter ... 12 minutes 
lin. * Se peter ae, . 
1,25in. “ Sem toed Oy 

As against Mr. Ragot’s 42 min. for .75in. diameter, 56 min. for 
lin. diameter, and 70 min. for 1.25in. diameter, these times look 
ee and, if it were not for fear of torn threads, would be lower 
still. 

In conclusion, may I be permitted to point out to Mr. Ragot 
that closeness of observation is an absolute necessity if times for 
operations are to be determined within reasonable limits by the 
rate fixer, and he will find, as more than one rate fixer has found 
before him, that his principal asset, and one indeed, of the greatest 
value, is known by the familiar name of experience; also in 
cost estimating, when tendering for work, he will find that not 
only must the work be gone through step by step, but he must 
also study methods of production in relation to numbers, and 
not lose sight of the fact that in many cases the burden added by 
wasters in castings and faulty material in forgings, occasionally 
spoilt work, and the cost of jigs, tools, and gauges, is a factor to 
be reckoned with, Gro, BILHAM, 

October 27th. 


AN EARLY TAXIMETER. 


Str,--The taximeter is older than your correspondent, Mr. 
Beamish, is aware. In Vitruvius’ ‘‘ Treatise on Architecture” he 
describes a method of measuring the distance travelled by a 
vehicle. Gearing was so arranged that after one Roman mile was 
traversed a pebble or ball was dropped into a brazen pot, this 
giving an audible notice of the end of the mile ; when the day’s 
journey was finished the distance was found by counting the 
pebbles in the brazen pot. Vitruvius dedicated his book to the 
Emperor Augustus, who died A.D. 13, but the actual date of pub- 
lication is unknown, but it is believed to have been a few years 
before the beginning of the Christian era. As he speaks of this 
invention as being used at the time, it is very likely more than 
2000 years old. It was also used for measuring distances at sea, a 
paddle wheel being fixed on one side of the ship to turn the 
gearing. 


Farnham, October 24th. JoHN HENRY KNIGHT. 








MANCHESTER ELECTRICAL EXHIBITION.—In the article on this 
subject which appeared in our issue of the 16th inst., we gave the 
address of George Richards and Co., Limited, as of Manchester. 
We should have said of Broadheath, near Manchester. 


GREENOCK ASSOCIATION OF ENGINEERS AND SHIPBUILDERS.— 
At the opening meeting of this body—now in its third session— 
held on October 22nd in the Watt Memorial Building, Greenock, 
the president, Mr. Peter Stobie, in the chair, a paper on “‘ Steering 
Gears” was read by Mr. E. H. Waters. The various types of 
gears and their applications to the different types of vessels were 
described. Electricity, the author said, seemed an ideal medium 
for the driving of steering gears, but up to the present makers did 
not seem to consider the electric motor sufficiently reliable for 
such an important duty as the steering of a ship. A notable 
exception to this is the recently completed Russian cruiser Rurik, 
the steering gear of which, of Hastie and Co.’s make, is driven by 
a series-wound electric motor. Throughout the exhaustive trials 
this gear proved very satisfactory. ‘The most recent developments 
in the systems of control from the bridge to the steering gear were 
described, Brown’s hydraujic telemotor being given as an example 
of a system which possesses great advantages in large ships. The 
addition of the by-pass arrangement for maintaining equality of 
phase between the steering and telemotors was a distinct improve- 
ment over the original form of gear. A system of electric control 
by means of synchronous motors was also described. 





bar Ot, te — GENERAL TRADE 
’ OLVERHAM 
OTHER DISTRICTS. oe Seg 
(From our own Correspondent.) 
Pig Iron Trade. 


Except that the hematite market is stronger, by reaso, 
of the distribution of the immediately recent Admiralty orde . 
valued at £2,500,000, the position of the pig iron trade : 
unfortunately — as unsatisfactory as a week ago, The 
instability of the Cleveland market continues to react on the 
iron position here, and values are easier. Smelters are Bh 
watchful in their solicitude to keep an equal balance betunes 
supply and demand, and some makers prefer to clear at the best 
prices obtainable, rather than be left with iron on hand at th 
furnaces. This is causing some disparity between maskel 
quotations and the figures at which it is possible to negotiate 
purchases. Actual slling prices must be reported as showing a 
reduction of fully 1s. to 1s. 3d. per ton, though there is little 
alteration in open market quotations. Nominally, quotations 
are:—Forge pig iron: Staffordshire common, 46s, ; part-mine 
18s. to 49s; best all-mine, 80s. to 81s.; cold blast, 110s.: 
Northamptonshire, 46s. to 47s. 6d.; Derbyshire, 48s, to 495: 
North Staffordshire, 49s, to 50s. = 


Finished Iron Prices Easier, 

Finished iron prices are easier in sympathy with the fall 
in pigs. Merchant and common bars are weaker by 2s. td. to 
3s. 9d. per ton, Good merchant bars have been sold, delivered 
Birmingham, at £6 2s. 6d., and superior brands do not command 
more than £6 5s. in other than exceptional circumstances. Com. 
moner makes have changed hands down to £6 and even £5 17s, 6d, 
per ton. General prices may be given as:—Marked bars, £8 
Earl of Dudley’s brand, £8 12s. 6d.; second grade, £7 ; unmarked 
bars, £6 2s, 6d. to £6 5s.; North Staffordshire bars, £6 10s,- 
sheets, singles, £7 2s. 6d. to £7 5s.; doubles, £7 5s. to £7 7s. 6d.: 
trebles, £7 17s. 6d. to £8 ; galvanised corrugated sheets, f.0,b, 
Liverpool, £12 10s.; hoop iron, £6 17s. 6d.; slit nail-rod, £7 ; rivet 
iron, £6 15s. to £7. A reduction of 5s. per ton is announced in 
tube strip, bringing the eae down to £6 5s. and £6 7s. 6d. per 
ton. The sheet iron trade is stiil without improvement. 


Steel. 

The raw steel branch is not characterised by much firm. 
ness ; indeed, it may be said that signs of weakness are observable, 
Concessions off market quotations can easily be secured where 
there is a good order to be placed. The rolled steel trade is 
not buoyant by any means, though some help is expected now that 
the Admiralty have entered the market for destroyers. Local 
quotations are :—Bessemer sheet bars, £4 12s. 6d. to £4 lis: 
Siemens sheet bars, £4 15s.; angles, £5 15s. to £5 17s. 6d.; girder 
plates, £6 to £6 2s, 6d.; boiler plates, £7 ; joists, £5 15s. to £6 5s, ; 
mild bars, £6 7s. 6d. to £6 17s. 6d. 


Steel Joist Prices Revised. 

It is this week announced that the British steel joist 
makers have just met and issued a revised list of quotations. The 
new scale of selling rates is fixed at :—Under 100 tons, £5 15s. ex 
steamer, Thames ; 100 tons to 249 tons, £5 12s. 6d.; 250 tons to 
499 tons, £5 10s.; 500 tons and upwards, £5 7s. 6d. It is ex- 
plained that revision was rendered necessary because under the 
old ‘‘ List ” the market was an open one for lots of 250 tons and 
upwards, and this led to strong competition. In some quarters it 
is suggested that, now that the above revision has been made, 
there is some opportunity for effecting an international arrange- 
ment between the British and the continental makers. 


The Copper Market. 

Engineers and machinists in the Birmingham district are 
watching with care the spurt that has just appeared on the copper 
market. Although no credence is given to the statement from 
America which has been made in one quarter that some European 
and American capitalists have formed a syndicate to take up and 
hold over 90,000 tons of the metal ‘‘ in anticipation of the develop- 
ment of electric traction on the United States railways,” there are 
some sound evidences that an advance in prices may probably not 
be far off. Meanwhile values on the London market have improved 
to £61 5s. to £61 10s. for ‘‘standard” (cash), £62 1s. 3d. to 
£62 6s. 3d. three months; £64 10s. to £65 for tough cake and 
best selected ; and £74 for strong sheets. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent. ) 


MANCHESTER, Wednesday. 


Dreary Business Month. 

THE month just closing has been the worst experienced in 
Lancashire for a long period. This applies not only to cotton, but 
to the iron trade. All classes of iron are lower, notably Middles- 
brough, which has been greatly influenced by speculation, and is 
about 3s. per ton less than at the commencement of October. It 
has been stated that, owing to the dissolving of the Lorraine- 
Luxemburg Syndicate, that there will be a further depression in 
East Coast brands ; but advices received in Manchester on Tues- 
day state there are hopes of the differences being adjusted, and 
that the anticipated ‘‘ cutting” in German rates will be avoided. 
Another element of disturbance has been the Presidential election 
in the States, but this is, fortunately, only of a temporary 
character. While Lincolnshire foundry iron has been nominally 
unchanged, it is, like Derbyshire and Staffordshire, sharing in the 
prevailing depression, and this iron can be bought at 6d. to 1s. 
per ton lower than at the beginning of the month. Forge iron 
has dropped from 1s, to 2s. per ton. 


Finished Iron and Steel. 

There is still no new feature to report in finished iron, 
demand for which continues of a moderate character, but business 
in constructional steel has been exceedingly good. Foreign 
billets, however, have been variable, and there has been a con- 
siderable amount of undercutting to secure orders. 


Copper, &c. 

There has been an upward tendency in copper during the 
past month, and sheets have advanced about £1 per ton. Tubes, 
both copper and brass, remain firm. Tough ingots are also higher. 
Tin ingots: English have receded about £2 per ton during the 
month. Sheet lead steady. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 53s.; Staffordshire, 
52s. 6d. ; Derbyshire, 52s. to 52s, 6d.; Northamptonshire, 53s. 6d. ; 
Middlesbrough, open brands, 56s. 7d. to 57s. 4d. Scotch: 
Gartsherrie, 60s. 6d. to 61s.; Glengarnock, 59s.; Eglinton, 57s. 9d. 
to 58s.; Dalmellington, 57s. 9d., delivered Manchester ; West Coast 
hematite, 59s. 6d. to 60s.; East Coast ditto, 57s. 6d. to 58s., both 
f.o.t. Scotch, delivered Heysham: Gartsherrie, 58s. 6d. to 59s.; 
Glengarnock, 57s.; Eglinton, 55s. 9d. to 56s.; Dalmellington, 
55s. 9d. Delivered Preston: Gartsherrie, 59s, 6d. to 60s.; Glen- 
garnock, 58s,; Eglinton, 56s. 9d. to 57s.; Dalmellington, 56s. 9d. 
Finished iron: Bars, £6 10s.; hoops, £7 12s. 6d.; sheets, £7 15s. to 
£8. Steel: Bars, £6 5s. to £6 7s. 6d. ; Lancashire hoops, £7 5s.; 
Staffordshire, £6 17s. 6d. to £7; sheets, £7 17s. 6d. to £8; 
boiler plates, £7 7s. 6d.; plates for tank, girder, and bridge 
work, £6 5s, to £6 7s. 6d. ; English billets, £4 12s, 6d. to £4 15s.; 
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6d. to £4 7s. 6d. ; ait drawn steel, £9 5s. to 
;, Copper: Sheets, £74; tough ingot, £64 10s.; best 
2 tel, £64108. per ton; copper tubes, 9d.; brass tubes, 73d. ; 
ndenser, 53d.; rolled brass, 6}d.; brass wire, 64d.;" brass 
co! ing rods, 64d. ; yellow metal, 6{d. per lb. Sheet lead, £16 5s. 
turniE Tos, per ton, English tin ingots, £132 10s, per ton, 
The Lancashire Coal Trade. 

The attention of most of the members of the Coal 
Exchange on Tuesday was directed apparently to the consideration 
fa uniform charge of one guinea per annum for membershi , and 
oe decision of the directors for the increase was carrie by a 
ia e majority. There was rather more business done in house 
om but slack was entirely nominal in character. Shipping 
trade was also quiet. Quotations remain unchanged for the 


present. 


foreign ditto, £4 2s. 


B4RROW-IN-FURNESS, Thursday. 


Hematites. 

There are again evidences of depression in the hematite 
iron trade. Less business is being done, and there is evidently 
Jess spirit in the market. 1 here is no enterprise, because there 
are no indications which would make such a spirit justified. Asa 
consequence, there is no increase in stocks, which remain very low, 
and makers are not disposed to increase them by smelting more 
iron than there is demand for. In fact, the production of metal is 
as nearly as possible being regulated to the actual consumption. 
The demand for iron on steel making account shows a falling off, 
while the foreign trade being done is limited, and next to no orders 
are coming to hand from the Colonies or fromthe Continent The 
general demand for hematite iron outside the steel trade is small, 
and is mostly done only in small parcels. Makers are not well off 
for orders, and the general prospects are in no sense promising. 
Prices have again been reduced this week, and mixed Bessemer 
numbers are at 59s. net f.o.b., which is a drop of 1s. per ton on 
the week, while warrant iron sellers are asking 58s. 3d., and are 
doing practically no business at that figure. It is evident that a 
lower range of prices will soon prevail, and that the supply of raw 
material and the cost of labour will need to be revised if lower 
prices come about, because smelters find it almost impossible to 
make a profit under present conditions. There is only a small 
demand for special hematite iron, ferro-manganese, spiegeleisen, 
and scrap iron, Iron ore is lower in price this week, good ordi- 
nary sorts being quoted at about 10s per ton net at mines. 


Steel. 
Very little business is being done by steel makers in the 
district. The mills at Workington are not well off for orders. 
The demand for railway material is slow from all sources, and 


prices are at £5 12s. 6d. for heavy sections. There has been no | 


trade in this district in shipbuilding material for six months past, 
but the outlook affords the prospect of a renewal of business 
before long. Merchant steel is not much inquired for, and there 
is no business in heavy steel castings for engineering and ship 
building purposes. This is usually one of the most active trades 
carried on in the district. 


Shipsuilding and Engineering. 

Only one comparatively small order has been booked by 
shipbuilders lately, but they are on the look out for some new 
business, some of which they expect to secure. The demand for 
new shipping tonnage is still very quiet. Engineers are short of 
work in all departments, except that of submarine construction. 


Shipping and Coal. 
The shipments of iron and steel from West Coast ports 
last week amounted to 6077 tons — iron 2159 and steel 3918 tons— 


as against 21,566 tons in the corresponding week of last year, a | 


decrease of 15,489 tons. For the year to date the shipments 
aggregate at 396,839 tons, against 719,878 tons for the correspond- 
ing period of last year, a décrease of 323,039 tons, Coal is in 
less request, and the consumption of coke is small, prices of both 
coal and coke being somewhat easier. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
House Coal. 

Last week, owing to the colder weather, orders for 
household coal came forward more freely, and business still 
continues to be a little better. But supplies are quite equal to 
the demand, and householders can buy at former rates. The 
leading thick seam collieries are making four and five days per 
week. Stocks of coals in wagons, though still considerable, are 
being steadily reduced, and when these are cleared off there will, 
no doubt, be a resolute effort to obtain an all-round advance on 
rates now current. Barnsley ‘‘softs’” continue to be quoted at 
lls, 6d, to 12s, 6d. per ton ; secondary descriptions, 10s. to 11s, 
per ton. From West Yorkshire it is reported that the recent 
advance in prices has come into full effect, and prices are ruling 
firm, while alt grades of domestic fuel move off freely. 


Steam Coal, 

The export ousiness is now gradually attenuating, and, as 
a rule, is practically over so far as the more northerly ports are 
concerned, by the end of October. For the week ending the 
20th inst the weight of coal forwarded from Hull was 41,064 tons, 
compared with 91,180 tons for the corresponding period of last 
year. The principal markets were Hamburg and Rotterdam, with 
3488 tons and 2833 tons respectively. From Grimsby were sent 
26,052 tons, the heaviest quantities from that port being taken by 
Hamburg, with 3769 tons, and Christiania with 2747 tons. Though 
the foreign business is thus diminishing, the market is fairly well 
maintained, the prices at pit remaining on the basis of 9s, 9d. to 
10s. per ton. 


Small Coal and Coke. 

Owing to the continuance of the cotton trade dispute in 
Lancashire, smal] coal is somewhat of a drag in the district. 
Accumulations are taking place in the railway sidings, resulting 
in ‘‘ spot” sales at somewhat lower than quoted prices. Slacks are 
now selling at 4s, 6d. to 5s. 6d. per ton. Rougher slacks still con- 
tinue in fairly satisfactory demand, and maintain good prices. 
Coke quotations remain as before :—Best washed 10s. 9d. to 11s. 
per ton, unwashed 10s. 3d. to 10s. 9d. per ton. At the presen, 
time there are no indications of accumulations of coke at the pitst 
the market having been met in some instances by putting out the 
ovens before the demand slackened. 


Iron. 

Hematites remain at the quotations given last week— 
West Coast, 68s. to 70s. per ton ; East Coast, 63s. to 65s. per ton, 
both net, delivered in Sheffield or Rotherham. Present prices are 
for the most part being maintained, owing to the purchases which 
took place a few weeks back. The Lincolnshire Ironmasters’ 
Assoviation met last Friday, when they made no alteration on the 
existing official quotations, which have been ruling for practically 
three months. These are as follows :—No. 3 foundry, 49s. per ton ; 
No, 4 foundry, 48s. per ton; No. 4 forge, 47s. per ton; No. 5 
forge, mottled, and white, 47s. per ton; basic, 48s. per ton, all 
net, delivered in Sheffield or Rotherham. The premium of 2s, per 
ton on these quotations is still insisted upon, makers being well 
sold forward. The increase in the shipments of pig iron from 
Grimsby, to which reference was made last week, is again note- 


Middlesbrough, 470; Newport, 7201; and Swansea, 992 tons. 
The total last year was tons. Derbyshire ironmasters, who 
maintain former quotations, are in a similar position to those of 
Lincolnshire in respect of being well sold forward. Derbyshire 
No. 3 foundry, 50s. per ton; No, 4 forge, 49s. per ton net, 
delivered in Sheffield or Rotherham. 


Bars, Sheets, and Billets. 


The somewhat improved demand for local bar iron noted 
last week is stated to be maintained, but much more activity 
would be welcome. Quotations are unaltered :—Bar iron, £6 10s. 
per ton; sheets, £8 to £8 10s. per ton; Bessemer billets, £7 per 
ton ; Siemens ditto, £7 10s. per ton. 


The Heavy Industries. 

Since our last report orders have been received from the 
Admiralty for several of the torpedo-boat destroyers to which 
reference has previously been made; but with regard to the five 
cruisers, the situation is unchanged, news of the contracts for 
these vessels being as yet wanting. The placing of the orders for 
destroyers will result in some work for the Sheffield district in 
parts for the machinery. A considerably larger amount of work 
will follow the placing of the contracts for the cruisers in forgings 
and castings for machinery. There is nothing further to report 
in respect of the naval work for the Spanish Government. More 
inquiries regarding shipbuilding material have probably been 
received during the last two months than during the previous six 
months, but these inquiries have not as yet resulted in many 
orders. Some of the activity which has been referred to in the 
newspapers has been very much founded on repairs in the ship- 
building yards which have been taken iu hand after resumption of 
work. In railway material the position is as reported last week. 
The new work coming forward is almost entirely confined to the 
requirements for repairs and maintenance. India, South America, 
and the Colonies are the chief sources of work. ‘The call from 
home companies continues to be disappointingly meagre. 


Steel, Files, &c. 

In certain branches of the steel trade inquiries are wore 
frequent than they have been for some time past from the United 
States markets. Orders recently received for crucible steei are 
stated to have been in somewhat larger quantities, and makers of 
| high-speed steel have more encouraging views of improvement 
before long. No definite change for the better, however, can be 
looked for until the turmoil of the Presidential election is over. 
Inquiries for files have also been more frequently received. These 
inquiries would seem to point to a revival in the engineering 
trades, but they have not yet resulted in any substantial orders. 
We do not hear of any increased activity in the engineering 
establishments, where an accession of fresh work would be very 
acceptable. A considerable amount of business in specialities for 
agricultural machinery, largely for distant markets, continues to 
be done with leading local] firms. ‘Tools and goods used in the 
building trades are in decreased demand, and the outlook for the 
winter in these branches is not so promising as could be desired. 
The stove grate makers are reported to be slack throughout the 
| district. 














NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 

BusrNess in Cleveland pig iron has been very dull and 
unsatisfactory this week, and almost everything seems to be against 
an improvement. Trade, indeed, is worse than it has been at any 
time this year, whereas it should be a very brisk period. Con- 
sumers do not seem inclined to do more than buy from hand to 
mouth, the future being more than usually uncertain, and the san- 
| guine feeling that was so prevalent last month has quite dis- 

appeared. Producers find a difficulty in disposing of all the iron 
they make, and the stock in the publie store is increasing rapidly, 
while it is believed the makers’ stocks are alsoaceumulating. Too 
much iron is being made, and the output has this week been increased. 
The difficulty with the miners was settled last week, and work 
was resumed there on Monday last. The district, however, could 
at present do better with a lessened than with an enlarged output 
of Cleveland pig iron, and the fact that there is a surplus produc- 
tion tends to weaken the market and leads consumers to expect 
lower prices, and to hold off in consequence. Demand thus is very 
quiet, and prices weak. For No. 3 Cleveland G.M.B. pig iron 
48s, 6d. per ton for f.o.b. delivery this year_has been the general 
figure, a price which will leave only a small margin of profit to 
those who have to buy their materials in the open market. Cleve- 
land warrants have been as high this week as 48s. 8d. cash buyersand 
as low as 48s, 14d., the closing figure on 28th being 48s 2d. There 
is one favourable feature to record, and it is that the price of three 
months’ warrants is higher than that for prompt, whereas during 
most of the year there has been a backwardation. No. 1 Cleve- 
land pig iron is at 51s, No. 4 foundry at 47s. 9d., No. 4 forge at 
47s., and mottled and white at 46s. 6d. per ton, and there is less 
of the lower qualities available for sale than has been reported for 
months, the furnaces working better, and producing a larger pro- 
portion of No. 3 than for some time, which accounts for the quota- 
tions for these lower qualities coming nearer that for No. 3 than 
has been the case during most of this year. No, 1 is also rather 
scarce, 


Hematite Pig Iron. 

The condition of business in hematite pig iron in this 
district is generally satisfactory, producers being well supplied 
with orders booked last month and also within the last ten days. 
It is reported that in three days four of the East Coast firms 
obtained contracts for over 100,000 tons, of which 80,000 tons 
were from Sheffield consumers and 25,000 from local steel makers, 
this iron to be supplied chiefly during the first half of next year. 
For mixed numbers for this delivery 58s, per ton was paid, and 
some of the consumers were desirous of buying for delivery over 
the whole of 1909 at that figure, but the makers would not sell 
for delivery beyond June ; they do not want to tie their hands 
when it is generally believed that the prices will rise. For early 
delivery 57s. per ton is the regular quotation ; indeed, that is the 
rate for delivery up to the end of the current year. The hematite 
market is in an encouraging state, and prospects are good now 
that greater activity is manifesting itself in the steel industry. 
The output of hematite lately has been increased by over 3000 tons 
per week in this district, and there is not an excess of production, 
so that there is a considerable contrast between the local 
hematite and the ordinary Cieveland iron businesses ; prices in 
the one case are advancing and in the other are falling; the 
make of hematite is not in excess of requirements, whereas 
in the case of Cleveland pig iron it is; consumers of hematiteiron 
want to buy for delivery over long periods, while the purchases of 
Cleveland iron are mainly hand to mouth. Rubio ore maintains 
its price, and sellers will not accept less than 16s. per ton 
delivered at wharf, Tees or Tyne. The consumption has lately 
increased. 


Pig Iron Stock. 

Almost every day Connal’s have to report some increase, 
generally considerable, in the stock of Cleveland pig iron in their 
public store, which is not a good feature, and shows that the 

roduction of No. 3 Cleveland iron is in excess of the demand. All 
ut 1010 tons held by Connal’s in this district is No. 3 quality, and 
no one now appears to send any other quality in. The stock on 
Wednesday was 88,401 tons—an increase this month of 14,553 








worthy. For the week ended October 24th, the total was 10,562 
tons, made up thus :—To Grangemouth, 1399 ; Port Talbot, 500 ; ' 


tons, and of about 40,000 tons since the stock began to increase in 
July, when the smallest quantity was reported to be in stock that 





had been held for over eight years. Doubtless, makers have con- 
siderable stocks, but they have not taken the public into their 
confidence in this respect for over a dozen years. 


Exports of Iron. 

Traders are greatly disappointed that the shipments 
of pig iron from the Cleveland district are so extraordinarily 
poor this month. October generally is one of the briskest export 
periods of the year, but this month it is the worst, falling short of 
the shipments even of January and February, owing to the Con- 
tinent, except Italy, calling for so much less iron than usual. The 
exports this month to 28th reached 88,568 tons, as compared with 
97,262 tons last month, 129,397 tons in October, 1907, and 118,728 
tons in October, 1906, all to 28th. 


Manufactured Iron and Steel. 

More favourable reports continue to be given by manu- 
facturers in several branches of the finished iron and steel indus- 
tries ; there is fuller work at some of the mills, and the outlook is 
generally considered more satisfactory. Consumers do not now, 
seem to expect lower prices, and thus have no need to hold back 
their orders. As yet producers in this district have done little in 
the way of raising quotations, the only advances that have been 
announced during the last few weeks being in iron plates, angles, 
and bars, the steel manufacturers failing to follow the example. 
Iron ship plates are at £6 7s. 6d ; iron ship angles, £7 ; iron bars, 
£7, all less 24 per cent. f.o.t. Steel ship plates are still at £6, 
steel ship angles at £5 12s. 6d., steel bars at £67s. 6d., steel hoops 
at £6 17s. 6d., steel strip at £6 12s. 6d., steel sheets at £7 12s. 6d., 
all less 2} per cent. f.o.t. There are undoubtedly more orders for 
steel shipbuilding material, and prospects are better. Heavy steel 
rails are being ordered rather freely, and the price is kept about 
£5 15s. net f.o.b., but the demand for railway chairs is poor, as it 
is also for steel railway sleepers, though the former can be bought 
as low as £3 10s. net, and the latter £6 10s. net. 


Shipbuilding. 

Builders speak more hopefully about their prospects, anc 
orders are increasing in number, so that the winter will not be so 
unsatisfactory a period as it promised to be. Both on the Wear 
and Tees orders for cargo steamers have been secured. The 
Stockton yards are doing better, and the Middlesbrough yards are 
in pretty ful! operation ; indeed, they have not felt the depression 
to the same extent as their competitors in other parts of the dis- 
trict. Shipbuilders are once more taking a hopeful view of the 
future, partly because of the orders from the Admiralty, and 
partly because private shipowners are tempted by the low prices 
to secure new steamers. Shipbuilders are not competing so keenly 
as they were, so that there is a probability of prices rising any 
time soon. 


Engineering Combination. 

The daily papers have been very industriously circulating 
reports of what they variously term a combine, an amalgamation, 
and a trust, among the marine engineering firms on the North- 
East Coast. That an endeavour has been made to form such a 
combination cannot be doubted, and naturally the promoters would 
have liked to give it the importance that was claimed for it, when 
the announcement was first made—that it included all the firms 
in this district which were engaged in the manufacture of marine 
engines. If it is carried through it will be nothing like so com- 
prehensive as that. The leading firms on Tyneside have declined 
absolutely to entertain the proposal, and some state that they have 
never even heard of the negotiations. It is said that the object 
of the promoters is to lessen management expenses and cheapen 
production. But no definite details have been allowed to become 
known. So far the scheme seems to be very much “‘in the air,” 
and a good deal of what has been printed respecting it cannot be 
regarded as otherwise than guess work. The only thing that may 
be looked upon as certain is that such a movement is on foot. 


Industrial Co-partnership. 

It will be remembered that at the conference between 
Sir Christopher Furness and the leaders of the trades unions 
in the early part of the month, that gentleman made proposals 
that the workmen in the two Hartlepool shipyards with which he 
is connected should become co-partners in them. The trades 
union delegates have put Sir Christopher's proposals before the 
men and recommended the latter to vote in favour of a trial 
being given for a twelvemonth. Themen are to give their decision 
to-day (Friday). 


Coal and Coke. 

Trade has become very dull in the coal trade, and especi 
ally in the steam coal branch. Business in the latter is usually 
quiet in the winter season, but it is extra slack now, and prospects 
are most unfavourable over the next few months. Some of the 
collieries are actually laid off for lack of trade, and the prices 
have fallen rather rapidly. In August consumers had to pay 
15s. 6d. f.0.b. for best steams, now they can get them at lls. 3d, 
and are not keen to pay even so low a figure. Second hands are 
competing strongly with the collieries, and a large quantity of 
best steam has lately been sold for next year at lls. 3d. to 11s. 6d. 
f.o.b. Steam smalls vary from 4s. 6d. to 5s 6d. perton. A fair 
business is done in gas coals at 10s. 6d. to 10s. 9d. per ton f.o.b., 
with seconds at 9s. Bunker coals have dropped to 9s. f.o.b., to 
the great satisfaction of the shipowners, who have long had to 
pay heavily for their coals, while they have had to accept uncom- 
monly low rates of freight. Foundry coke is kept at 17s. 6d. 
f.o.b., and medium furnace coke is readily obtainable at 15s, 9d. 
per ton delivered equal to Middlesbrough. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General State of Trade. 

THERE is a quiet feeling in trade circles generally. In 
one or two departments, such as shipbuilding and marine engi- 
neering, some additional orders have been received ; but these are 
not yet available for actual work, and the trade depression and 
want of employment appears to be as serious as ever. ‘The 
Admiralty orders that are coming to the Clyde will undoubtedly 
tend greatly to reduce the present unemployment in the districts 
of Govan and Clydebank, but this work is not immediately avail- 
able, although it is understood that it will be pushed forward as 
rapidly as possible. The partial failure of the harvest in Scotland 
for the second year in succession tends to repress enterprise all 
over the country, and a revival in foreign trade is eagerly looked 
for as almost the only hope for a better state of affairs. 


The Pig Iron Market. 

There was a decided upward movement in the p‘g iron 
warrant market towards the end of last week, but there has s.nce 
been a recurrence of weaknes’. Cleveland warrants sold from 
48s. 1d. to 48s, 83d. cash, coriing back again to 48s. ld. Sales 
for delivery in one month took place at 48s. 4d., and 48s. 43d., 
and for three months from 48s. 6d. to 49s. 14d., the price after- 
wards receding to 48s. 74d. Transactions have also been recorded 
at 48s. 74d. for delivery in seven days, 48s. 2d. nine days, 48s 3d. 
December 17th, and 48s. 5d. December 21st. There has been 
little or nothing doing in Cumberland hematite warrants. 


Scotch Makers’ Iron. 
The output of pig iron has increased to the extent of 
about 350 tons per week, there being 77 furnaces in blast, con.- 





pared with 76 last week, and 82 at this time last year. Up till a 
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few days ago, when better inquiries were received’from abroad, 
the outlook was disappointing, and the weakness in prices con- 
tinued, current rates re in a number of instances 6d. per ton 
lower. Monkland, No. 1, is quoted at Glasgow 56s. 6d.; No. 3, 
54s.; Carnbroe, No. 1, 58s.; No. 3, 55s; Clyde, No. 1, 6ls.; 
No. 3, 56s ; Gartsherrie, No. 1, 61s. 6d.; No. 3, 56s. 6d.: Sum- 
merlee, No. 1, 62s.; No. 3, 57s.; Calder, No. 1, 62s. 6d.; No. 3, 
57s. 6d.; Langloan, No. 1, 65s.: No. 3, 60s.; .Coltness, No. 1, 
89s.; No 3, 60s. 6d.; Glengarnock, at Ardrossan, No. 1, 62s.; 
No. 3, 57s.; Eglinton, at Ardrossan or Troon, No. 1, 56s. 6d.; 
No. 3, 54s.; Dalmellington. at Ayr. No. 1, 59s.; No. 3, 54s.; 
Shotts, at Leith, No. 1, 62s.; No. 3, 57s.; Carron, at Grangemouth, 
No. 1, 64s.; No. 3, 58s. per ton. Merchants report that in the 
last two or three days encouraging inquiries have been received 
from India, the Australian Colonies, and South America. While 
the home demand is in a backward state, it is hoped that the 
export department of the business may prove more satisfactory. 


Pig Iron Exports and Imports. 

The shipments of pig jron from Scottish ports in the past 
week were 6200 tons, against 8124 in the same week of 1907. 
There was despatched to Canada 405 tons, United States 100, 
South America 250, India 90, Australia 250, Germany 130, Holland 
230, Belgium 10, China and Japan 144, other countries 246, the 
coastwise shipments being 4345 tons, compared with 4093 in the 
corresponding week of last year. The arrivals of Cleveland iron 
at Grangemouth amounted to 7960 tons, being 1107 tons less than 


in the corresponding week, and the aggregate imports since the-’ 


begianing of the year show a decrease of 45,754 tons. 


Hematite Ore and Pigs. 

Large arrivals of foreign ore are taking place in 
anticipation of the future wants of the steel makers. In the course 
of the last six days nine steamers with iron ore cargoes reached 
the Clyde from abroad, besides imports from the North of England. 
The output of Scotch hematite pigs is on en extensive scale. 
decline in prices, however, has been arrested, 59s. to 59s. 6d. 
being still quoted for delivery at the West of Scotland steel works. 


The Proposed Engineering Combine. 

There has been a good deal of talk on ‘Change in Glasgow 
this week as to the proposed engineering combination on the North- 
East Coast. This district is not, however, affected directly by 
these proposals. It is understood that certain inquiries have been 
made as to whether a similar arrangement would be practicable on 
the Clyde, but none of those concerned could see any advantage 
to be attained. 
existence what they believe to be the best possible arrangements, 
both for efficient and economic working in connection with their 
engineering establishments. 


The Railway Locomotive Works. 
The economy now being practised by the Scottish railways 


All the great shipbui'ding firms have already in | (astro. 


| 
| 


| 
| 


The 


| tially employed, the contrast is all the more striking. 


| has been satisfactory. 


| furnace answers capitally. 


is extending to all departments of their systems, including the | 


works for the construction and repair of rolling stock. The 


suggestion has fre 1ently been made that the railway companies | 


might procure chesper and perhaps better engines from the loc9- 
motive builders, cud might save money by doing repair work only 
at the railway shops. 


Finished Iron and Steel. 


| varies from 15s. to 15s. 3d. 


The steel makers report that in some cases it is now more | 


difficult to find employment. 


A few good inquiries-are in the | 


market, and they may tend, if settled early, to improve matters ; | 


but the outlook at the moment is the reverse of cheering. 
Specifications for shipbuilding material come out very slowly, and 


there has been a falling away in the demand for general structural | 
| 48s. 4d. cash. and 48s. 5d. month ; Scotch, 54s. 3d.; Welsh hema- 


work. The makers of finished iron report a quiet business, with 
only moderate employment. 


The Coal Trade. 
Business is fairly active in the coal trade ; while the ship- 


| tite. 62s, to 62s. 6d. d.d. 
| at Swansea, and other centres, fr>m Plymouth and Pembroke. 
| Otherquotations, Swansea: Lead, £13 17s. 6d. ; spelter, £19 18s. 9d. ; 


ments have not been quite so large as in the preceding week, they | 


compare very favourably with those of this time last year. Prices 
of all kinds of coal are well maintained. 


selling more freely in consequence of colder weather. 


coal and dross are accumulating at the pits. 
representatives of employers and workmen met in Glasgow this 
week to consider the demand of the coalmasters that the colliers’ 
wages be reduced 3d. per day. 
conference having been adjourned till 23rd November. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
French Coal Contracts. 

ATTENTION is always directed towards the contracts 
entered into by Welsh coalowners with France, and particularly 
with the Transatlantique Co. Their purchases are invariably large, 
annually totalling 300,000 tons. The coal chosen is known as 
leading second steam. ‘The figures now reported are 14s. 6d., and 
for superior up to 15s. These are regarded as from 4s. 6d. to 5s. 
below last year’s contract prices. On ’Change, Cardiff, it has been 
a subject of comment that several firms declined to bring their 
quotations below lis. 6d. 


tate of the Coal Trade. 

This is getting bad, for though large quantities of coal are 
being sent away on contract, present business is slack, and few 
new contracts are being placed. It is current gossip on Cardiff 
Exchange that buyers are keeping aloof, evidently with the 
expectation that there will be a more confirmed fall in price ; but 
the quiet manner in which the market is falling prevents that, 
and though there are no signs of a reaction there is not much fear 
ofasump. Last week some large tonnages left Cardiff. and New- 


Household sorts are | 
The | 
demand for manufacturing qualities of coal is poor, and small | 
A conference of | 
increased to 185,341 boxes. 


No decision was arrived at, the | 


| orders. Quotations mid-week :—Bessemers ordinary, 20 « 14 x 
sheets, 


| big sheets for galvanising, £8 7s. 6d.; 


| £133 12s, 6d. 


port maintained a fair condition by despatching 87,608 tons to | 


foreign destinations, and 13,765 coastwise. Port Talbot exhibited 
a slight increase, and Swansea despatched nearly 70,000 tons. So 
little do leading critics of the situation regard the prespect of bad 
times that the success of Swansea in floating its issue of Harbour 
Stock is prompting the belief that the great future coal output of 
new collieries will lead to enlarged dock accommodation at Cardiff 
and Newport. As both places have this in hand, this may be 
regarded as rather premature. 


Latest Coal Prices at Cardiff. 

Best large steam, 14s. 6d. to 15s.; seconds, 14s. to 14s. 3d.; 
ordinary large steam, 133. 3d. to 13s. 6d.; drys, 15s. to 15s. 6d.; 
drys, ordinary, 13s. to 13s. sd.; best Monmouthshire black vein, 
]2s, 3d. to 13s. 6d.; Western Valleys, 12s. 6d. to 12s. 9d.; 
Eastern, best classes, 11s. 6d. to 12s; Eastern, other sorts, 11s. to 
lls. 3d.; best house coal, 17s. 6d. to 18s. 6d., stronger; other 
qualities, 14s, 6d. to 16s. 6d.; No. 3 Rhondda, large, 17s. 6d. to 
18s.; through, 13s. 9d. to 14s, 3d.; No. 3 smalls, 9s. 61. to 10s.; 
No, 2 Rhondda, 10s. 9d. to lls. 3d.; through, 8s. 6d. to 9s.; 
No, 2 smalls, 6s. to 6s. 6d.; Lest washed nuts, 12s. 6d. to 13s. 6d.; 
seconds, 11s, 6d. to 12s.; best washei peas, 11s. 6d. to 12s. 6d.; 
seconds, washed peas, 9s. 6d. to 10s.; best small steams, 7s. to 
7s. 6d.; seconds, 6s. 3d. to 6s. 6d.; ovher smalls, including drys, 
5s. 3d. to 5s. 6d. Patent fuel, 15s. to 16s., less 24. Coke: 
Furnace, 15s. 6d. to 16s. 6d.; 


Pitwood, 18s. 9d. to 19s, 3d. ex- | 


ship. The decline in small steams is very noticeable, and should | 


he considered as serionsly affecting the condition of things from 
the coalowners’ puiut of view, 








Anthracite. 


At Swansea, mid-week this class of coal was in good 
request,"and price regarded as a “strong market,” but without 
notable alteratixn in price. Some varieties are looking un, and 
culm is better. As regards steam coal business was slow. Latest 
quotations :—-Hand-picked malting, 24s. to 25s.:; seconds, 22s. 6d. 
to 23s. 6d. net; Swansea Valley, big vein, large. 20s. 6d. to 
21s. 6d., less 24; red vein, 14s, 3d. to 14s, 9d., less 2h. 
Machine-made cobbles, 23s, to 24s. net: French nuts, 25s. to 
26s. net ; German nuts, 25s, 6d. to 26s. 6d.; machine-made beans, 
20s. to 22s. net: screened beans, 14s. 64. to 15s. 6d. net; 
peas, lls, 6d. to 12s. 6d. net; rubbly eulm, 4s. 9d. to 5s., less 24 ; 
ordinary duff, 2s. 6d. to 3s. net. Other kinds: Rest steam, 
15s. 9d. to 16s, 3d., less 24; seconds, 14s, 9d. to 15s. 3d., less 24; 
ordinary large, 13s. 6d. to 14s., less 24; through bunkers, 9s. 94. 
to 10s. 3d., less 24; small, according to quality, 7s. to 8s , less 24. 
Bituminous qualities: No. 3 Rhondda, 17s 6d. to 18s.; smalls, 
9s, 6d. to 10s. 6d., less 24 ; patent fuel, 13s. 6d. to 14s., less 24. 


Coalowners and Colliers. 

Reference was made last week to the statement that 
unless the colliers made some concession to the coalowners from 
their wage, some of the collieries would he stopped. An authority 
in the coal trade has given the particulars of earnings and divi- 
dends from one important colliery, and shown in a very unbiassed 
manner that, taking this representative colliery as a type of the 
majority, the coalowners are right in their contention. This par- 
ticular colliery is regarded as prosperous. It paid in wages in 1904 
£83,830, and declared 10 per cent. profit, but, taking the nineteen 
years during which the colliery has been working, it has only paid 
an average of 6 per cent., leaving out some exceptional periods. 
The argument of the authority is that, whether the colliery work- 
men get a fair share or not, the investor, in the long run, gets but 
a small return for his money. 


Iron and Steel. 

Dowlais has again been tolerably busy, and as Cyfarthfa 
only exhibits a slight a-imation, and other works are only par- 
The 
slackness of the iron trade and the constant incoming of German 
steel continues to give a fruitful subject for comment. This week 
Newport, as usual, figured largely ; 830 tons steel came from 
Antwerp to the order of Jones, Heard, and 1150 tons steel billets 
from Ghent to R. Thomas and Co., of Llanelly and Whitchurch. 
Larger quantities of iron are being received. Blaenavon is 
importing freely from Bilbao, and Ebbw Vale from Bilbao and 
i A large quantity of manganese ore from Bombay, 3300 
tons, Scame to Newport this week for Pyle and Blaina, and 57: 
tons pig iron Belfast. In the Swansea district the output of steel 
The furnace at Messrs. Baldwin is doing 
well, and the arrangement of running the hot metal to the smelting 
Swansea imported nearly 1000 tons pig 
iron last week from Millom, and other quarters 622 tons serap steel 
and 132 blende iron. Progress at Llanelly has not been quite 
up to expectation with rezard to the fine steel works of R. Thomas 
and Co. It is stated that several outstanding questions remain 
unsettled before the furnaces are brought into full operation, but 
these may be decided in the course of a few days. This week 
Messrs. Thomas imported a cargo of steel, 648 tons, from Emden. 
Prices remain about the same as last and previous week. Iron ore 
Large consignments steel] billets are 
Cardiff sent this week 2300 tons 


going from Newport to Lydney. 
Newport 110 tons 


railway fastenings to India, and 625 tons coke. 
rails to Highbridge. Heavy rails. £5 15s.; light, £6 5s. Steel 
bars: Siemens, £4 8s 9d. to £4 10s. ; Bessemer, £4 8s. 9d. At 
the Metal Exchange, Swansea, this week the following quotations 
were given: Hematite mixed numbers, 58s. 3d.; Middlesbrough, 


Cargoes of scrap steel are being received 


silver, 23}3d. per ounce, 


Tin-plates. 

Practical evidence was given at Swansea last week that 
the mills were all being vigorously worked, as over 80,000 boxes 
were received from the works. Shipment, principally from non- 
arrival of tonnage, was limited to 56,800 boxes. Stocks are 
This week the tin-plate market is 
reported as quiet, and general conditions unchanged. Latest 
statement on 'Change, Swansea, is:—QOil business slow, but a 
better inquiry in other directions. Makers well supplied with 
112 
12s. 14d. to 12s. 3d.; Siemens, same; I.C. ternes, 
28 x 20 x 112, Siemens, 22s, to 23s.; C.A. roofing sheets, £8 5s.; 
finished black plate, 
£9 7s. 6d. to £9 10s.; galvanised sheets 24 g., £12 10s. Block tin, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

THERE is next to no life stirring in the different 
departments, and the aspect, generally, is far from encouraging. 
Under-quoting is the order of the day, and the prices obtained 
leave no profit in most instances. Quotations for bars have been 
further reduced. At a general meeting of the Steel Convention, 
which took place on the 22nd of October, business transactions are 
reported to have been fairly satisfactory during the past month. 
The demand for rails and general railway material was quiet ; 


| Russian competition is very keenly felt. 


From the Siegerland. 

An almost hopeless condition is reported to prevail in the 
Siegerland iron ore trade, many mines working with a loss, and 
even the worst quotations fail to induce buyers to place forward 
orders. Very little is being done in pig iron, and it is almost 
certain that in the beginning of next year the blast furnace works 
will try to dispose, at almost any price, of the heavy lots that have 
accumulated. At present sheets stand at M. 119 to M. 120 pt.; 
heavy plates, M. 118 to M. 120 p.t. Boiler plates have also 
decreased in price; even good qualities can hardly be sold at 
M. 120 p.t. Export prices for wire rods vary between M. 102 to 
M. 103 p.t., while inland quotations remain on M. 127,50p.t. The 
pipe trade is languid. 


Production of German Blast-furnace Works. 
August, September, Jan. Ist to 
1908. 1908. Sept. =. 1908. 
ons, 


1,668,587 
297. 


039 

5,758,905 

704,940 

495,194 

923,729 .. 8,924,665 
The output of pig iron in September last year was higher than 

this year, as may be seen from the following figures :— 
September, January Ist to 
19v7. September Wth. 


Foundry piz 
Bessemer . 
ee ee 
Steel and spiegeleisen 
Forge pig .. ; 


Foundry pig .. 
Bessemer... .. 
MNES Soy vin Sowines 
Steel and spiegeleisen .. 
Forge pig ve a ee 
9,688,484 


Export in Locomotives from Germany. 


An increase compared with last year appears 
taken place, for during the first eight Sesthe of. this bed. 
export in locomotives was, in kilos., 278,635 q., against 162,049 ° 
in the corresponding period in 1907. Also the value of rie 
motives exported was considerably higher, being 34.83 million 
marks this year, as against 17.82 million marks in the first ¢j ht 
months last year. France has bought largely, 76,756 q. hee 
exported this year, as against 8797 q. last. To Spain 19 298 
were exported, compared with 3919q. in the year before, whi 
Brazil bought 18.319 q., against 7387 q. Exports to Denmark 
increased from 1672 q. on 12,468 q.; Egypt bought 7373 q., ag 
against 736 q. in the year before. To Argentina and to Chile less 
has been exported than previously. ‘ 


Coal. 

The tone of the German coal market is pretty stron 
Quotations are not expected to meet with any material change é 
coke may perhaps be reduced M. 1.50 p.t., and for engine fue] a 
reduction of M.0.50 p.t. is expected. Sales in house coal have 
been pretty extensive. Prices for gas coal vary between M, 12.50 
and M.15 p.t.; steam coal, M.11 to M.12.50; coal for coke. 
making, M.12.25 to M.13.25; dry coal, mixed sorts, M. 19 to 
M. 13.25 p.t.; anthracite, M. 21 to M. 24 p.t. for winter as well as 
for summer months; coke, best quality, M. 19.50 to M, 22 pt: 
blast-furnace coke, M. 16.50 to M. 18.50 p.t.; foundry coke, \. 19 
to M. 21 p.t. * 


Austria-Hungary. 

The business in pig iron is unfavourably intluenced by 
German competition, which is particularly keen in foundry pig, 
German offers in bars have been rather less numerous than before. 
All sorts of fuel meet with good request ; coke is specially wel] 
inquired for. : 


Slow Trade in Belgium. 

The accounts coming in from the Belgian iron market are 
quite depressing, further downward movements being noticeable 
in most trades. In merchant iron orders have dwindled down to 
a mere nothing ; the girder trade also is without animation, home 
consumers being less inclined than ever to buy, and from abroad 
only very few contracts could be got. The export price js 
129.10f. p.t. net, while inland quotation is 157.50f. p.t. The 
hopeless condition of the plate trade, which is becoming more 
and more pronounced in consequence of foreign competition, has 
led to further reductions in price. Common plates are  juoted 
£5 8s. for export ; steel plates, £5 5s. p.t.; for home orders the 
average price is 132.50f. p.t., Martin plates fetching 7.50f. p.t. 
A further decreasing tone is noticeable on the Belgian coa| 
market, the business in all kinds of engine fuel being of the most 
limited description. In house coal a better trade is done. Stores 
in briquettes increase, in spite of the concessions that are granted 
to inland as well as foreign purchasers. 


AMERICAN NOTES. 
(From our own Correspondent.) 

New York, October 22nd. 
SoME invisible influences have brought about a reduction in 
quotations for fabricated material, the outcome of which during 
the past week has brought out a number of large orders, some 
of them from this city. The New York Central appeared in the 
market yesterday for 4000 tons of steel for the erection of a 
suburban passenger station. A 5000-ton order went toa Pittsburg 
concern for a hotel in this city. A few railroad companies are in 
the market for such material as is needed for the elimination of 
grade crossings. A great deal of work of this character is coming 
up next year. The danger to life from crossings at grade, 
and the delay in speed, as well as the expense of surveillance, all 
unite to arouse interest in the farthest possible elimination of 
crossings. The expense in all cases runs into high figures. 
The railroad companies have nearly all made their estimates for 
nest year’s requirements, but they are guarding their counsels 
closely as to what they propose to do, Rail makers are quietly 
manifesting anxiety over the situation. They are all anxious for 
the work to be had. The railway managers, it is stated by some 
authorities, will continue their inert action far into 190%, until 
they force the makers into an adjustment as to prices which will 
be in accord with their views. This matter of price has been a 
bone of contention for along time. The outcome of this differ- 
ence of views is notin sight. Railway building on a large scale 
can be safely postponed a year or so, especially as earnings are 
below the average. : 
Exports of copper since October Ist, 15,881 tons. The belief 
prevails that copper consumers at home will soon begin to stock 
up against the possibility of higher prices. At present onl) 
current requirements are being covered. Stocks are large, and 
production is maintained at a high average. Arrivals this week 
420 tons from Japan, 160 tons copper and 4500 tons ore from 
Spain. The copper producers profess to see a heavy demand next 
year. The present basis for the belief is a general improvement 
in the electrical and brass manufacturing industries. 
Public sentiment throughout the Atlantic coast regards it as 
quite probable that the present Administration will be endorsed 
by the popular vote on November 3rd, and that the outcome will 
be a general improvement in demand. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE MIRRLEES WATSON Company, Limited, has removed its 
London office from 139 to 225, Gresham House, Old Broad-street, 
E.C. 

Messrs. PATERSON AND SERVICE inform us that they have 
commenced business as consulting engineers at 38, Bath-street, 
Glasgow, 

C. J. Crow, translator of technical French and German, asks us 
to state that he has started a City office at 22, Lawrence-lane, 
Cheapside, E.C. 

Mr. CHARLES WILSON, having severed his connection with the 
Chatteris Engineering Works Company, has removed to 225, 
Gresham House, Old Broad-street, E.C. 

TURNER’s Motor MANUFACTURING CoMPANY, Limited, asks us 
to state that it has appointed Messrs. Taylor and Smart, of the 
Westminster Motor Works, 45, Horseferry-road, S.W., its sole 
agents for London and district. 

Mr. C. Conrapty has purchased the business of the Aktie- 
bolaget Bronskol Company, of Stockholm. The sole agents for Mr. 
C. Conradty for this country and the Colonies are the Sloan 
Electrical Company, Limited, of 15, Fore-street-avenue, London, 
E.C., to whom all communications should be addressed. 








Conrracts.—The Hyatt Roller Bearings Company, of 47, Vic- 
toria-street, S.W., has recently carried out roller bearing equip- 
ments for Dunbar, McMasters and Co., of Gilford ; Geo. Wilson 
and Co., Limited, of Glasgow ; Finlayson, Bousfield and Co.; the 
Mills Equipments Company, Limited, of Tottenham ; the Eagle 
Pencil Company, and B. J. Forder and Sons, Limited, of Dun- 
stable.—Davidson and Co., Limited, of Belfast, have just received 
an order from Japan for three Sirocco mine fans. wo of these 
are of the double inlet type, 9lin. in diameter, and are each 
intended for a duty of 200,000 cubic feet at 5in. water gauge, 
while the third fan, which is a repeat order, is a double inlet, 55in. 
in diameter, and is to deal with 150,000 cubic feet against 3in. 
water gauge. A double inlet Sirocco mine fan, 126in. diameter, 
has also been ordered for South Africa for a duty of 300,000 cubic 





feet against 2}in, water gauge, 
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BRITISH PATENT SPECIFICATIONS. 





invention is communicated from abroad the name and address 
of the Communicator is printed in italics, : 
“fraon the abridgment is not illustrated the Specifcation is without 


drawings. ae 
i. g, tions may be at the Patent-ofice Sale Branch. 
15 Miutnampton-buildings, Chancery-lane, London, W.C., at 8d. each. , 
The first date given is the date of application; the second date at the 
of the abridgment is the date of the advertisement of the acceptance of 





8CONDENSERS AND FEED-WATER HEATERS. 
9191. April 28th, 1908,—IMPROVEMENTS RELATING TO ¢ ON- 


diagonally opposite both levers may be mounted on the ends of 
the weigh bar in the usual way. The brakes for each pair of 
wheels are connected by a transverse bar so as to work together. 
The upper arm of the axle lever is connected by a bar rod link 


DENSING APPARATUS, by the Société Anonyme Westinghouse, of or chain with the lever of the weigh bar and the lower member 


45 Rue de l’ Arcade, Paris, and Maurice Leblanc, of Val-sur- 
Seine, Avissy. 

The invention relates to ejector condensers of the parallel-flow 
type and similar condensing apparatus, comprising a centrif igal 
pump for discharging the water and an air pump constituted by a 
reversed turbine. In order to simplify and reduce the cost of con- 
struction of apparatus of this kind, it has previously been proposed 
to mount the rotors of the air pump and the centrifugal pump of 


the complete specification. 
Any person ma 


Patent-office of opposition to the grant of a Patent, 





STEAM GENERATORS. 


5021. 


Henry White, of 103, Church-street, Pendleton, Salford. 


Briefly stated the invention consists in combining pistonless or 
wlsating steam pumps with self-acting injectors, adapted for 
4 hot water in such a way that the pump can raise the warm 
l of, and force it into the water chamber of the 
ector, and the latter can propel the water thus supplied to it h 
e boilers to be fed. The pump thus acts as the “ primary ’ 


forcing 
water to the leve 


inj 
into th 
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and the injector as the ‘‘ secondary ” instrument in the working 
of the apparatus. In use, the steam valve is opened, then the 
regulating wheel is partially opened, this action admitting steam 
to the pump, but not to the injector. A pipe being fixed to the 
water chamber of the injector, water is forced thereinto by the 
pump. The regulating wheel is now opened full, which in addi- 
tion to keeping steam continually fed to the pump, also admits 
steam to the injector, so that the latter now forces the water 
forward to the boiler or boilers to be fed as the case may ba. 
October 7th, 1908. 


9142. April 27th, 1908.—IMPROVEMENTS IN STEAM BOILERS, hy 
Stephen Johnson Parker, of Frost-street, Owen Sound, Ontario, ; 
This invention relates to improvements in steam boilers, and 
the object of the invention is to provide a form of steam boiler 
and fire-box and combustion chamber which will produce more 
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complete combustion than has hitherto been obtained. The 
design consists essentially of a furnace chamber situated at one 
end, a fire pot placed within the furnace chamber and provided 
with a double wall forming a water chamber communicating with 
the main water chamber, perforated tubes communicating with 
the outer air at the front of the furnace in the chamber and lead- 
ing from the front of the furnace inwardly over the double wall 
forming the water chamber, and a supplemental fire-box provided 
with a double wall forming a water chamber communicating with 
the main water chamber. The gases which rise from the furnace pass 
away from the fuel, and as they pass over and down around the 
tnbes F, they mic with the oxygen passing in through the special 
perforations in the tube F, thereby forming a combustible mixture 
which at this point and onwardly produces a secondary combus- 
tion.—October 7th, 1908, 


yon any of the grounds mentioned in the Acts, within two | . 
of the date given at the end of the abridgment, give notice at the | 'S- 


January Ist, 1908.—IMPROVEMENTS IN THE METHOD OF 
anD MEANS FOR FEEDING WATER TO INJECTORS, by Thomas 
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arranged that the rotor of the air pump is placed on that side of 
the rotor of the centrifugal pump which is remote from the exter- 
nal bearing. The advantage of such a disposition is that any air 
leaking through the packing of the external bearing must pass 
through the centrifugal pump before reaching the air pump, so 
that there is less liability of the vacuum being impaired by such 
leakage of air. Inthe event of any water entering the air pump 
from the centrifugal pump, the vacuum will merely be impaired to 
an extent due to the tension of the water vapour, and will be 
therefore less seriously affected than by a leaxage of air.— 
October 7th, 1908. 
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WATER PURIFICATION. 


13,773. June 29th, 1908. IMPROVEMENTS IN APPARATUS FOR 
SUPPLYING ANTI-INCRUSTATION SUBSTANCES TO WATER TO BE 
USED IN BOILERS AND THE LIKE, by Joseph Schneible, Fulton- 
street and Boulevard Loop, Weihawken, Hudson. 

The apparatus is shown in the engraving A _ reciprocating 

boiler feed pump of ordinary construction is shown. Connected 

with the outlet of the pump is the apparatus by means of which 
the grinding or reduction and addition to the feed-water of the 
tale-like or other desired material are accomplished. As shown 
the apparatus comprises a container for the material which is to be 
added to the water, a hopper forming the lower portion of the 
container, and a suitable grinding or reducing and transferring 
roll device g, mounted in the discharge outlet f! of the hopper for 


N°13,773 








reducing and transferring, in smal] quantities and in a finely 
| divided condition, material from the bulk in a more or less coarse 
| condition in the container to the water chamber f2 through which 
the water flows from the outlet ¢ of the pump. The transferring 
roll g is fived upon a shaft mounted in suitable bearings in the 
| walls of the water chamber * and is driven by means external to 
| the water conduit. As shown, the shaft is provided with a ratchet 
| wheel 4! which is engaged by a pawl or dog? carried by an arm. 
| The latter is mounted to swing on the shaft and is connected by a 
| link & with an arm d! of the valve gear d. Operating connections 
might be established between the reducing and transferring device 
and any other moving part of the pump or pump mechanism, as 
may be most convenient under the conditions of use, and indeed, 
the device might be actuated from any convenient source of power 
external to the water conduit.—October 7th, 1908. 


TRAMWAYS AND RAILWAYS. 


25,238. November 14th, 1907.—IMPROVEMENTS IN BRAKES FOR 
RAILWAY WAGONS AND OTHER VEHICLES, by Ernest Fleming 
Stephenson, of Scarcroft Hill, York. 

This invention relates to that type of brakes known as “‘ either- 
side-brakes.” In this type of brake as hitherto constructed it is 
usual to apply the brakes by rods or bars in compression operated 
by levers on the weigh bar. This invention is designed to provide 
for the operation of the brakes by rods or bars in tension. It 


the condenser on a single shaft, and having a single extern1l bear- 
According to the present invention, the pumps are so 


of the axle lever with the swinging lever or arm of the brake 
block. The axle lever is preferably mounted in the form of a 
strap around a cast metal or other bush loose on the axle but 
without lateral movement. The brakes for both pairs of wheels are 
mounted ina similar manner. To lock or secure the brakea square 
stud, or one that will not rotate. is mounted in a suitable bearing 
bracket affixed to the ordinary V hanger. This stud at one end 


N° 25,236 









large screw thread. On this threaded end a pinion is mounted 
internally threaded to traverse the screws and gears with a corre- 
sponding pinion on the weigh bar. The movement of the weigh 
bar rotates the pinions and compresses the spring upon the stud, 
thereby locking the weigh bar and brakes until released by the 
brake lever. In operation the depression of either of the brake 


| is fitted with a spring and holding nut and at the other with a 


*| levers rotates the weigh bar and the levers and connecting links 


operate the axle levers, which in turn draw the brakeson. The 
spring stud locks the brakes when applied. — Octoher 7th, 1908. 


BUILDING. 


2712. February 6th, 1908.—IMPROVEMENTS IN AND RELATING TO 
SUBAQUEOUS STRUCTURES, by Eugene Knorre, of Marosseika- 
street House, Kolbe, Moscow, Russia. 

This invention relates to subaqueous strnetures, and has for its 

object the provision of means for the erection of such structures 

whereby the air pressure in the caisson can be reduced in an 
artificial manner to any desired extent. In erecting structures in 

accordance with this invention, a row of tubes is arranged in a 

straight line or in a circle near the caisson. The tubes extend 

below the level of the caisson, and water is continuous y pumped 
out from the tubes, thus reducing the head of pressure to any 
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desired extent. This artificial reduction of the air pressure in the 
caisson may be effected even if the bottom of the caisson he at a 
considerable depth. By pumping continuously from the pits the 
pressure height B, notwithstanding the high level of the ground 
water, can be artificially reduced to any desired lower level, and 
consequently the air pressure in the caisson can be lowered to that 
corresponding to a height B'. In cases where the caisson is to be 
sunk to an exceedingly great depth, and also for reducing the air 
pressure at the commencement of operations, a heap of sand in 
the form of a truncated cone may be disposed around the bottom 
of the caisson, or the sand may be contained in a suitable casing. 
In such cases the tubes for pumping out water in accordance with 
this invention pass through the sand.—October 7th, 1908. 


MOTOR CARS AND ROAD TRAFFIC. 


13,206. June 20th, 1908.—IMPROVED SUPERHEATER FOR Loco- 
MOTIVE PLOUGHING ENGINES, Roap LOCOMOTIVES, AND THE 
LIKE, by Robert Henry Fowler and Gustav Achilles, both of 
the Steam Plough Works, Leeds. 

The invention relates to a construction of superheater for 

ploughing engines in which the cylinders have a steam jacket in 

direct connection with the steam space of the boiler. The super- 
heater is of the kind comprising a casing situated in the upper 
part of the smoke-box and traversed by vertical smoke tubes, 
around which the steam travels, being compelled by horizontal 
baffle plates to take a circuitous course through the casing on its 
way to the steam chest. The invention consists in the improved 
construction by which an annular damper placed over the externa 
passage of the fire gases determines ‘vhat proportion of the fire 
gases shall flow through the vertical tubes of the superheater, 





consists essentially in operating the brake blocks by bars in 
tension instead of compression operated by levers mounted on the 
axles of the wagon and in a combined screw and spring locking 
device whereby the brake is held on after being applied without 
the use of racks or pins on the brake lever. Two brake levers at 
diagonally opposite sides of the wagon are mounted to operate a 
weigh bar in the usual manner—one lever being on the weigh bar 


and through the annular space surrounding the superheater, and 
in certain miior improvements. The upper part of the super- 
heater is surrounded with a cylindrical shell fixed to the smoke- 
box, and the draught passes both through the tubes 6 and the 
annular space between the casing and the shell, the proportion 
being determined by a damper having the form of a ring suspended 
from an arm, which can be rocked by an external-lever. When 








and the other geared to it by wheels or clutches—or when not 





the damper is in its lowest position, as shown, the greater part of 
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the draught passes through the superheater. Engines working 
with superheated steam require to well lubricated. There is 
danger of the oil entering the superheater from the regulator- 
box. In order to avoid this a trap is arranged in the pipe 7, as at 
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rl, adapted to catch oil which flows back from the regulator-box 
through the pipe x, together with the condensed water, as the 
engine cools. The water flows away from beneath the oil through 
pipe :, and the oil is carried back into the regulator-box when 
superheated steam is again passing.—October 7th, 1908. 


MISCELLANEOUS. 


December 9th, 1907.—IMPROVED APPARATUS FOR 
CHARGING GaAs Retorts, by Caar'es Claude Carpenter, of 
709 Old Kent-road, london. 

This invention is an spparatus for charging gas retorts with 
graded or sorted coal, te larger coal being in the middle and the 
smaller towards the outside « f the charge, the finest particles of 
all being next the walls of the retort. This charging apparatus, 
which is applicable for use in connec ion with vertical and inclined 
retorts, comprise? a hopper, arranged to take up positions opposite 
the retort mouths. Beneath the hopper is a funnel-shaped screen, 


N°27,186 


which projects into the mouth of the retort being charged and 
guides the coal. The larger coal can pass straight through the 
funnel into the middle of the retort, but cannot pass through the 
holes in the conical part or sides of the funnel. Through these 
holes, which are largest rear the central exit and smaller near the 
upper edge, pass the smaller and finest particles of coal into a 
surrounding annular channel, which guides the same into the 
retort, and deposits them around the core of larger stuff, which is 
delivered straight through the funnel. When charging inclined 
retorts, the annular channel above referred to is preferably pro- 
vided with longitudinal partitions.—October 7th, 1908. 


1505, January 22nd, 1908.—AN IMPROVED GREASE CoP, by Kevitt 
Rotherham, of Stoke, Coventry, and William Johnson, Gosforth 
Park-road, Coventry. 
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_ This appears to be a neat lubricator. The object of the invention 
is to provide a grease cup which can easily be filled and which 





protnte the grease from dirt and dust and prevents the loose parts 
rom being lost by vibration. This grease cup consists of a cup 
screwed inside, a plunger screwed to fit in the cup, a locking nose 
and spring formed from a sleeve fixed on the cup, a corrugated 
cup fixed on the plunger. These corrugations engage with the 
nose on the spring as it is rotated to expel the grease and also when 
the plunger is withdrawn to refill the cup with grease. The corru- 
gations are lengthwise on the cup. The grease cup may be made 
in two forms, the base may be part of the om in this form the 
plunger is rotated to expel the grease, or the base may be on the 
end of the plunger, then the cup is the loose part, and is revolved 
to expel the grease or to take off the cup from the plunger,— 
October 7th, 1908. 


14,747. July 11th, 1908.—IMpROVEMENTS IN Force FgED LusRi- 
caTors, by John Alfred Morris and William Henry Bunch, both 
of Empire Works, Clarendon, Salford. 

This invention relates to pump lubricators with or without a 
sight feed cf the type in which the feed is regulated by adjustable 
tappets or abutments on the plunger engaged by a reciprocating 
or moving part adapted to reciprocate the plunger, and is designed 
to provide a simple compact and efficient construction of lubricator. 
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It consists essentially in the arrangement of such a lubricator in the 
oil container with means preferably external to the container for 
regulating the feed of the pump, capable of being adjusted while 
the pump is working. The general construction of the apparatus 
will be readily gathered from the accompanying engraving. The 
end of the plunger D is extended, and into it is screwed a sleeve J 
with a plug to form the abutment surface H! screwed or fitted into 
the end. By rotating this screwed sleeve the length of the slot 
is increased or decreased. The interior of the sleeve J is made 
square or otherwise formed to receive the end of a square or other 
rod or spindle K, by which it may be turned. This rod or spindie 
K is fitted into a stuffing-box in the end or side of the oil container, 
and is fitted with a handle, so that the feed may be at any time 
adjusted from outside the container.—October 7th, 1908. 





SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette, 


899,523. PROJECTILE LOADING, G, W. Gentien, Peoria, Ill.—Filed 
April 9th, 1906. 
This is a patent for a method of loading peetentivs mines, Xc., 
with an explosive which detonates from shock or pressure. It 
consists in coating the walls of the explosive chamber with a lubri- 











cant non-soluble in water, and having no chemical action on the 
explosive, then introducing thoroughly wet blocks of the explosive 
of less than the required density into the explosive chamber, com- 
pressing the said blocks of explosive in the explosive chamber to 
the required density and drawing off the water from the chamber 
as it is pressed out of the explosive. There are four claims, 


899,536. MACHINE FOR TURNING CRANKED AXLEs, H. W. Jacobs, 
Topeka, Kans.—Filed May 25th, 1907. 
The invention is for the combination of a frame and a tool 


holder in the frame, which can be adjusted by set screws. The 
tool holders can be moved radially and also aleng the shaft by 
automatic means. There are ten claims. 


899,547. MarRINE TurBINE, 7. G. E. Lindmark, 
Sweden.—Filed December 3r1, 1907. 

The invent'on consists, in the first place, in the use of three 
turbines, the two smaller and outer running at high speed, and 
one large slow-speed central turbine; and secondly in the com- 
bination of three parallel propeller shafts, three turbines E K L 
on the inner shaft, the turbine E being a reversing turbine, and 
one turbine H M, on each of the outer shafts, connections for 


Stockholm, 


leading motor fluid successively to turbines 


H ML i 
named, and a connection for leading motor hy ctor 


fluid independently to 




















| turbine E; the said turbines L and E being of larger dimensions 

| than the other turbines. There are five claims. 

899,690. PROCESS oF MANUFACTURING Gas, H. W. Benney, 
Chambersburg, Pa, assignor to International Gas Development 
Company, a Corporation of New York.—Filed February 2nd, 


1907, 
This patent is for a method of making producer gas, which 


consists in passing steam through a bed of hot coke to form water 

gas, passing the water gas up through powdered coal falling through 

a distilling chamber, and collecting the products. 

899,706. METHOD OF INCREASING THE VOLUMETRIC EFFICIENCY OF 
CYLINDER AND PIstON MACHINES, A. Vogt, London, England, 
—Filed January 21st, 1907. 

This invention consists in utilising the momentum of a moving 
column of gas to augment its pressure. It is carried out by 
causing the suction to occur through a pipe of such dimensions 





that the oscillations set up in the column of elastic fluid are so 
timed that when the suction port is closed, the pressure toward 
the suction port of the elastic fluid, due to the effect of the inertia 
of the column is at or near its maximum, and introducing such an 
excess of cooling water into the machine that part of the water 
evaporates in the cylinder during the suction stroke, and is 
subsequently condensed. There are four claims. 








THE ASSOCIATION OF WATER ENGINEERS.—The winter meeting 
of the Association of Water ae will be held at the 
Geological Society’s Apartments, Burlington House, Piccadilly, 
W., on Friday and Saturday, December 11th and 12th. Businesa 
will commence at 2 o’clock on Friday and will be adjourned about 
mid-day on Saturday. The principal item in the programme will 
be a lecture by Dr. Hugh Robert Mill, D.Sc., honorary member, 
on the “‘ Measurement of Rainfall,” which will be illustrated by 
lantern slides. Non-members wishing to attend this meeting are 
requested to communicate with the Secretary, the Association of 
Water Engineers, 54, Parliament-street, Westminster, 5S. W. 

Gyroscores ON Boarp Suir.—The first Schlick gyroscopic 
apparatus for preventing ships from rolling at sea to be made in 

ingland has been constructed at the Neptune Works of Swan, 
Hunter and Wigham Richardson, Limited, Newcastle, and hes 
been fitted in the R M.S. Lochiel, owned by the firm of Messrs. 
David MacBrayne, Limited, of Glasgow. During the last few days 
the apparatus has been tried on the Lochiel’s ordinary route 
between Oban, Tiree and Bunessan, with, we _ understand, 
satisfactory results. ‘The apparatus can be thrown in and out of 
action at will. When out of action, the vessel, we are informed, 
rolled to angles of 16 deg. on each side ; that is, the total angle of 
roll was no less than 32 deg., whilst when the apparatus was put 
into action the rolling was decreased toa total angle of roll of from 
2to4deg. The system had previously been tried in England by 
Swan, Hunter and Wigham Richardson, Limited, on an on, 
mental vessel 116ft. long, and the makers claim that these later 
trials on the Lochiel amply confirm the high expectations which 
have been raised. The gyroscope on the Lochiel is driven 
electrically, and requires little attention, whilst the design has 
been simplified and the machine is now very compact, and requires 





but little space in the steamer, 
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Taar as many as 4000 persons should have gathered 
together as they did in Paris in the early part of last 
month to attend the first International Congress on Cold 
bears eloquent testimony to the enormous strides which 
the refrigerating industry has made during recent years. 
The Congress met in the Sorbonne, and over forty 
countries were officially represented. There were six 
sections and over twenty sub-sections, and they dealt with 
the various aspects of refrigeration. The papers and 
discussions were of considerable interest, as our readers 
may have gathered from the short account of them 
given in our last issue. A subject of special interest was 
that of the thermal units to be used in the refrigerat- 
ing industry. The name “ frigorie” was suggested as the 
designation of a negative calorie, and it was also proposed 
that the unit of entropy should be called the “ carnot.” 
Finally, however, the matter was referred to the Inter- 
national Commission to consider. We are so over- 
whelmed with “units” and “ special terms ” now-a-days, 
that it is to be hoped that the Commission will recom- 
mend as few new definitions as possible. As a conse- 
quence of the meeting, an International Bureau has 
been founded to deal with matters concerning refrigera- 
tion, and if it does all that the Congress imposed upon it, 
it has a busy time before it. 


Tur meeting of trades unionists, which Sir Christopher 
Furness had called for the seventh of the month, was 
duly held, There were about 140 delegates present, and 
the convener delivered an address to them which may be 
found in our issue of the 9th ult., and is well worth read- 
ing. After discussing the relation of labour to capital, 
Sir Christopher laid two proposals before the men. Either 
that the trades unions should buy the Middleton ship- 
yard as a going concern, or that they should enter into a 
co-partnership scheme with the existing company. The 
first scheme, as no doubt the deviser expected, was 
hardly noticed, but the second attracted a great deal 
of attention; aad we are glad to be able to record that 
at a private meeting of a number of trades union repre- 
sentatives, held a few days ago, it was decided to recom- 
mend the acceptance of Sir Christopher Furness’ pro 
posals for one year’s trial. Of course a matter of the 
kind had to be put td the general vote, and though the 
chances seemed to be about equally divided between 
acceptance and rejection, the unexpected happened, and 
the men on Friday last decided by an overwhelming 
majority to accept the proposal. This is very striking 
when we remember that the opinion of the executive 
does not carry the weight it did, and there has always 
been a strong trade union feeling against co-partnership 
schemes. It is, however, not easy to see how a year’s 
trial can be satisfactory to either party, and we imagine 
Sir Christopher may have a word or two to say about it 
if the proposal comes before him, as arranged, on 26th 
inst. The broad feature of the scheme is, we may 
remind our readers, to make all the men holders of 
shares on which a minimum of 4 per cent. must be paid. 
‘he shares will be bought by easy instalments and all the 
workmen must be shareholders. 


A NEW motto for the working-man has been invented 
by Sir J. W. Benn. It runs—the form is our own— 
Help English Workmen by buying Foreign Rails. Curious 
and improbable as it may sound, that was the gist of a 
speech he made at the meeting of the London County 
Council on October 27th. A report of the Highways 
Committee had been brought forward; it contained 
estimates by two Belgian and two English firms for 
tramway rails. The lowest Belgian quotation was some 
£2800 less than the lower English tender, but in view of 
the depression of trade and the amount of unemployment, 
the Committee recommended that the order should be 
placed in England. Sir J. W. Benn protested. Let the 
order go to Belgium, he said, and let the Council vote the 
money saved for the reliefof London unemployed. Never 
have we heard of more extraordinary economics. Send 
£22,000 out of the country, and debit yourself with £2800 
init! And all that London may benefit instead ot 
Leeds! Surely Sir John must be aware that the unem: 
ployed of London are drawn from all parts of England, 
and if he does good in Leeds the reflection will be seen in 
the metropolis. We need scarcely say that the Council 
took a broad view of the case, and gave the order to the 
English firm. 


Wuern, a few months ago, the rumour first spread 
in Germany that the Government was preparing a 
Bill for imposing a tax on electricity, it was received 
with more or less incredulity. Nevertheless, the terms 
of the new Bill, which provides for a tax not only on 
electricity, but also on gas, leaked out and were pub- 
lished in the latter part of the month. As was to be 
expected, expert public opinion was not slow to advance 


arguments to show that the new tax would have a 
pernicious effect on important branches, if not on almost 
the whole of Germany's industry. It appears that 
electricity and gas are to be taxed irrespective of 
the purpose for which they are used. The new 
tax does, however, not stop there. Electric glow lamps 
of all kinds, mercury: vapour lamps, arc-lamp carbons, 
and incandescent gas mantles, are all to be subjected 
to imposts. According to figures published a few 
days ago, the tax on electricity and glow lamps will 
cause the users of glow lamps to pay 2.1 per cent. 
more for their light, whilst the gross increase in the 
price of gas light will be 4.5 per cent. But 
these increases constitute only the minor arguments 
against the new tax. Other contentions, which are 
deemed to speak much more strongly against the new 
Bill, have been raised. Manufacturers will be handi- 
capped by the regulation that glow lamps, arc lamp 
carbons, incandescent gas mantles, &c., have to be 
made up in packages provided with labels indicating 
the number of articles contained, the weight, and, 
in the case of glow lamps, the watts consumed by 
the lamps—the units on which the tax on glow 
lamps is based. Gas and electricity works will be 
required to permit assessment officers to peruse their 
books and to furnish lists of consumers, of the amount 
consumed, and the prices charged per unit. Another 
regulation which, if it comes into force, will probably 
seriously check the more extensive adoption of electric 
light in the numerous small communities in Germany 
where the current is supplied for a lump sum, is that 
electricity meters shall be generally adopted. In addition 
to this, provision will be made to prevent any consump- 
tion of current that is not indicated by meters. Ata 
meeting of large manufacturers of gas fittings, it was 
pointed out that Germany’s position as principal supplier 
in the world of incandescent gas mantles would be 
menaced by the new Bill to such an extent that the 
closing down of many manufacturing establishments 
might be feared. 


In the course of an election speech at Hull, Ontario, 
on the 19th of the month, Sir Wilfrid Laurier stated 
that if the Canadian revenue continued to increase at its 
present rate the construction of the Georgian Bay Canal 
would be begun immediately after the completion of the 
Transcontinental Railway. This announcement may be 
regarded by some as an election promise which the 
Government may have little or no real intention of ful- 
filling, but the fact that Sir Wilfrid’s party has been 
returned to power with a majority exceeding the most 
sanguine expectations of its supporters, coupled with the 
undoubted prosperity and rapid development of the 
country, makes it more than possible that the Canadian 
Government will be in a position in the near future to 
make a commencement with the work. The canal, as 
proposed, will connect the St. Lawrence at Montreal with 
Georgian Bay, the eastern arm of Lake Huron, and thus 
provide a new and direct water connection between the 
sea and the Great Lakes. The proposed route follows the 
Uttawa River to Lake Nipissing, and thence down the 
French River to Georgian Bay. The canal willaccommodate 
vessels 600ft. in length, 60ft. beam, and drawing 20ft.—a 
very considerable increase over the dimensions of ships 
capable of navigating the existing waterway from the 
lakes to Montreal, which are limited to a length of about 
255ft. and a draught of 9ft. The work is estimated to 
cost from £19,000,U00 to £20,000,000. The total rise from 
Montreal to the summit level will be about 650ft.,and the 
length of the navigation will be 440 miles, out of which 
not more than 34 miles will be canal proper, although 
many miles of the river bed will have to be deepened and 
widened. 


UnTIL a few years ago the most usual method of pro- 
viding distinctive characteristics for siren fog signals was 
the employment of alternative notes in the biasts emitted 
by the siren instruments. Thus at many fog signal stations 
on the coast line of the United Kingdom the signals con- 
sisted of two or more blasts in quick succession at inter- 
vals of a minute or more, the blasts being alternately of a 
high and low note. This method of distinction is etti- 
cient provided that both the high and low notes are 
audible with equal distinctness and for the same distance. 
Experience has proved, however, that, no matter how 
carefully the instruments are adjusted to emit notes of 
equal penetrating power, atmospheric conditions fre- 
quently occur under which the high note is capable of 
penetrating to a greater range than the low note and vice 
versd. It has frequently happened that a signal which is 
sounding high and low notes alternately has been heard 
at sea as a single-noted siren, one note being entirely 
inaudible. Under these conditions the warning given to 


the mariner is both confusing and misleading. ‘I'o over- 
come the difficulty the lighthouse authorities have adopted 
the simple expedient of substituting for double-noted 
instruments sirens giving blasts of equal intensity and 


number of existing signals have been converted to this sys- 
tem, and several new signals having long and short blasts 
have been installed. The latest fog siren to be converted is 
that at the Lizard, which on the 8th of the month was 
altered from a signal of two blasts—high, low—every two 
minutes, to two blasts, seven seconds and two seconds 
respectively, in quick succession every minute. 


On Saturday, the 24th October, the first sod of a large 
new reservoir near East Molesey, to be known as the 
Island Barn Reservoir, was turned. This marks another 
step along the road which has been followed by the Board 
since its institution—a road, it may be said, which had 
been mapped out beforehand by the late water companies, 
the endeavour of which was to provide as much water 
storage as possible. The new reservoir is to add another 
thousand million gallons to the storage already available, 
and 1000 million gallons is in itself nearly enough to 
provide for five days’ consumption of the metropolis. On 
the same date the foundation stone of the new pumping 
station, which is to serve not only the Island barn 
Reservoir, but the two new reservoirs recently completed 
at Walton, was declared to be duly laid. This pumping 
station is at first to be equipped with four high-speed 
centrifugal pump units, each capable of lifting 25 miilion 
gallons of water a day through a height of over 60ft., and 
arrangements have been made so that the engine-house 
can be extended when necessary, and additional plant 
laid down. A novel feature is to be the employment of 
turbines driven by the water finding its way from the 
reservoirs to the filter beds, through a fall of some 40ft., 
the turbines being connected to pumps, which in their turn 
will lift raw water from the intake tothe reservoirs. This 
should ensure a considerable saving in fuel, and is, as far 
as we know, the first time that such a combination has 
been employed. 


Durie the month an International Congress on Elec- 
trical Units and Standards was held in London, and was 
largely attended by delegates from all over the world. 
The electrical industry has now attained such immense 
proportions that the question of uniformity of standards 
and units has become a matter of the highest importance. 
The recent congress cannot be said to have added any- 
thing very startling to the general knowledge on matters 
electrical, nor the delegates recommend radical change in 
any of the units. There has not, in fact, been any great 
change since 1884,°when the volt, which had been 
accepted as the primary unit at the Paris Congress in 
1881, was discaraed and the ampére substituted for it. 
The present congress saw no reason for going back on the 
decision of 1884, more especially as it had been con- 
tirmed by the meeting in Chicago in 1893-4, so that they 
left matters just where they were, saving that whereas 
the ampére standard had before only been legalised in 
some countries, it is now accepted by all, and may be 
regarded as international. ‘To some people the aiscussion 
of such a point might seem to be waste of time, for had 
the volt been adopted the possible deviation of the 
ampére from the truuh would only be something like one- 
hundredth of 1 per cent. Still, even in small matters it 
is best to be as accurate as possible, though, what is pro- 
bably more important, is that all the world should be in 
accord. The congress, in its report, made several other 
recommendations, including the use of the Weston 
normal cell as a convenient method of measuring both 
electromotive force and current when set up under 
certain specified conditions. 


Iv was in 1890 that a group of philanthropists subscribed 
the capital necessary to enable a body of colliers to put 
socialistic theories into practice by taking over a mine in 
the Loire basin, since called the Mine aux Mineurs. The 
acquisition of the mine was made the occasion of a great 
socialistic demonstration, when the new venture was 
hailed as a triumph of communistic ideas in industrial 
enterprise. Three years later the salaried auxiliaries, who 
had been engaged to help the original workers, claimed an 
equal participation in the pronts, but as the original 
members refused to admit this extension of the Socialist 
theory the matter went to law, when the auxiliaries were 








declared to be ordinary workpeople. Since then the Mine 
aux Mineurs has been run on exactly the same lines as 
every other colliery, the original members being employers, 
and the auxiliaries their satared hands, who jvined the 
other colliers in the Loire basin in all the labour disputes. 
For many years the Mine aux Mineurs has ceased to be 
held up as a shining example of the advantages of com- 
munistic working, and when the colliers recently found 
themsel ves forced to apply to Government for a subsidy 
of 40,000£. to enable thein to continue operatious, the 
ultimate failure of this enterprise was a foregone con- 
clusion. A liquidator was put ia possessioa of the concern, 
and he found that there was not a penny in the coffers of 





note but of varying length. During the last two years a 








the syndicate, there being no trace even of the fuads thas 














were supposed to have been set aside for pensions and 
relief. Sums were advanced by the liquidator for the 
payment of wages until such time as the application for a 
subsidy should have been considered, and this has now 
been refused by Government on the plea that even if ten 
times the sum asked were granted the colliers would have 
been unable to make the enterprise pay. The Mine aux 
Mineurs has therefore been definitely closed down after a 
chequered existence of eighteen years. 


Some idea of Vienna’s varied activities in the field of 
municipal ownership may be gained from the city 
statistics for 1907, which have just been published. First 
among the enterprises carried on by the municipality is 
the city grain elevator and storage warehouse, built in 
1876. ‘Then come the central cattle market (1885) ; 
cemeteries (1889); Rathauskeller, a very fine restaurant 
in the basement of the Town Hall (1898); gasworks 
(1899) ; electric lighting works (1902) ; tramways (1902) ; 
brewery of the City of Vienna (1905); and municipal 
funeral undertaking (1907). Besides these, the City 
Council control and operate a life insurance society and 
tive savings banks. Altogether the city employs 8950 
oflicials, whose salaries aggregate £640,0U0, an average of 
£71 pounds a head. Even with all these multifarious 
enterprises in hand, the business activities of the corpora- 
tion ao not seem to be exhausted. Since the beginning 
of the year, for instance, a municipal funeral insurance 
association has been organised, with a branch department 
for insuring the cost of tombstones! And now the 
Council are seriously considering the purchasing of coal 
mines, chiefly for supplying their gas and electrical 
works, 


At one of the busiest trattic periods, namely, at 
2.45 p.m. on Saturday, October 3rd, an accident happened 
at the Chelsea generating station of the Underground 
Electric Railways of London, Limited. A detailed 
description of how and why this accident occurred was 
supplied to us by the company’s chief engineer, Mr. 
James R. Chapman, and was printed in our issue of 
October 9th. We need not, therefore, go in detail into it 
here, but will merely say that as a result of the mishap— 
for it was more in the nature of a mishap than an acci- 
dent—all the trains and lifts on the Bakerloo, Piccadilly, 
and Hampstead Railways, as well as the District Raul- 
way aud the Wimbledon and Surbiton sections of the 
London United ‘l'ramways, were brought to a standstill. 
There are several morals to be drawn from this incident. 
Those which concern actual structural details have, we 
gather, been acted upon by the station authorities as far 
as possible; they are designed to minimise the chance of 
the repetition of the occurrence. but that which seems 
to call for most comment is the danger attaching to the 
concentration in one central building of all the machinery 
necessary to supply power toa large area. If the large 
central station, of which we have heard so much lately, 
is ever constructed, attention, no doubt, will be paid to 
this accident at Chelsea, and steps will be taken to render 
its occurrence as improbable as the art of man can 
make it. 


Dvrtiye the past month French engineering sustained 
a serious loss in the death of M. Gustave Canet, director 
of the arti.lery works of Messrs. Schneider and Co. at 
Havre. Leaving the Ecole Centrale in 1869, M. Canet 
was lieutenant of artillery during the war of 1870, when 
he was taken prisoner and sent to Leipzig, and from that 
moment his whole life was devoted to the perfection of 
war material. After spending a short time in Switzerland 
as railway engineer, he became associated in 1872 with a 
firm of constructive engineers in London, Messrs. Vavas. 
seur and Co., and occupied himself almost exclusively 
with guns and carriages. In 1881 he returned to France, 
and started the first private gun-making shop at the 
Havre works of the Forges et Uhantiers de la Mediter- 
ranée. At that time all the material used in the French 
ariuy was manufactured by the State, but as the result of 
an agitation a law was passed in 1885 authorising the 
purchase of guns from private firms. The improve- 
ments carried out by M. Canet in the way of simplifying 
the manipulation of the guns ensured for him somé im- 
portant orders irom the State. In 1897 the Havre works 
were taken over by Messrs. Schneider and Co., and the 
manufacture of guns underwent a still further extension 
as the result of constant improvements which M. Canet 
effected to keep the Havre artillery in the front rank. 
His treatise on hydraulic brakes for gun-carriages led the 
way to the construction of quick-firing guns, and in 1890 
he built the first guns attaining, under service conditions, 
a muzzle velo.ity of 1000 m. While inventing turrets, 
torpedo tutes, breech mechanisms, and improvements in 
gun details generaily, M. Canet took a keen interest in 
an) thing relating to explosives, and was president of two 
companies manufacturing war ammunition, as well as a 
member of the Ministerial Commission for the Investiga- 
tion of Explosives. He was honorary. member of the 











Iron and Steel Institute, and in the present year was 
elected president of the Junior Institution of Engineers. 
In 1900 he was president of the Société des Ingénieurs 
Civils de France, a position which brought him into 
contact with engineers from all parts of the world. 


Durine the past month boring operations have been 
started in the Gastern Valley with a view to ascertaining 
the thickness and direction of the sand stratum which 
was responsible for the flooding of the Litschberg Tunnel, 
but, as the borings have to be carried toa depth of 200 m., 
it is not expected that they will be completed before the 
spring. It will be remembered that the Liétschberg 
Tunnel, in the Bernese Alps, is intended to join the 
Bernese railway system with the Italian. It was being 
driven about 180 m. below the level of the Gastern 
Valley, when a stratum of water-logged sand was 
encountered, and after passing beneath the bed of the 
river Kander the tunnel fell in and was flooded by the 
waters of the river, more than twenty men being drowned. 
The tunnel was, and is still, obstructed with mud and 
sand, and its clearance is rendered dangerous by the many 
cases of dynamite that will have to be recovered. But 
nothing can be done until the borings in the Gastern 
Valley have revealed the thickness of the sand stratum, 
for upon this will depend whether the tunnel may be con- 
tinued in accordance with the original plans or whether 
its direction will have to be changed. Until recently 
work has been found for the hands on the north tunnel, 
but, as no further driving can be carried on, it is probable 
that all the men will have to be discharged. Apparently 
there is no hope of work being resumed on the tunnel 
before next summer. The enterprise has already proved 
disastrous for the French contractors, who find themselves 
confronted with a very difficult problem. 


Ture Mersey Docks and Harbour Board, which largely 
controls the destinies of Liverpool, has always shown 
itself alive to the requirements of this great Lancashire 
seaport. Everyone who has entered the estuary of the 
Mersey must have been made aware of the difficulties 
which year in and year out are met with in keeping open 
a channel through the bar of the river. Thousands of 
tons of sand are each year raised and taken out to sea, and 
so long as Liverpool is to remain a port of any importance 
the process will have to be continued without inter- 
mission. The constant increase in the size of steamships 
brings with it further demands in respect of depth of 
water, and the Board finds that the fine fleet of dredgers 
which it maintains is inadequate to cope with the work 
involved by the navigation of such vessels as the Lusi- 
tania and Mauretania. The Board’s engineer, Mr. 
Anthony G. Lyster, has, therefore, had to design a sand 
pump dredger which is by far the largest afloat. This 
vessel was launched a few days ago at Birkenhead, and 
is appropriately named Leviathan. She is capable of 
raising 10,000 tons of sand from a depth of 7Oft. in fifty 
minutes. Compared with the next largest vessel of the 
Board’s fleet, the Coronation, the Leviathan has almost 
treble the capacity, and has the further advantage that 
the decks do not need to be swamped by the surface water 
from the hoppers. Instead, this water flows aft along a 
waterway to weir plates, which can be adjusted to suit 
the trim of the ship. Viewed in conjunction with the 
great docks which are about to be built in Liverpool, it is 
certain that the Mersey port intends to keep wel! abreast 
of the times. 


So much controversy has been carried on in France 
concerning the respective merits of submersibles and 
submarines that the late Minister of Marine decided to 
settle the question by constructing types which should be 
identical in cost and displacement, and subjecting them 
to comparative tests. The submarines are the Opale and 
Emeraude, with a displacement of 390 tons, and propelled 
by Diesel oil engines, so that they are self-contained 
instead of relying exclusively upon their batteries of 
accumulators, as is the case with the older types. Asa 
matter uf fact, the design of the submarine has more and 
more approached the submersible, and the new sub- 
marines have the same displacement and the same 
engines as the Plavidse, Ventdse, and Germinal, with 
which they have been competing. The task set these 
little craft was to navigate from Cherbourg to Brest and 
Dunkirk and back without stopping, the engines being 
required to run the whole time. The distance is 700 
nautical miles, but as a fog lay over the Channel most of 
the time, the actual distance covered was probably much 
longer. The Emeraude went through the cruise in a 
highly satisfactory manner at an average speed of nine 
knots, the engines working with perfect regularity. The 
crew is reported to have suffered no inconvenience from 
the confined quarters; perhaps things might have been 
otherwise had not the sea been dead calm. A few days 
afterwards the Pluviése, Ventése and Germinal started on 
the same cruise under the same conditions, and the 
results. are reported to have been egually favourable. 
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Calin days were not specially selected for the trials, which 
were arranged a long while beforehand, and it is perhaps 
unfortunate that on both occasions the sea was smooth, ' 
as it would have been interesting to test the craft under 
conditions that would give an advantage to the 
seaworthy boat. 


more 


THE French and Spanish railway systems are at pre. 
sent only joined by two lines, one at each end of the 
Pyrenees. Nearly all the traflic passes through Hendaye 
on the Biscay side, and while this line offers the most 
direct communication with the North of Spain and 
Portugal, a long detour is necessary to reach Madrid, 
In order to open up more direct communication with the 
central provinces of the Peninsula, a railway is being 
built to connect up the line from Pau to Orolon with 
Canfrane and Jaca in Spain, and the construction of the 
tunnel through the Pyrenees for the new line was begun 
last month by M. Barthou, Minister of Public Works, 
The railway on the French side is making good 
progress. It passes through narrow gorges and deep 
cuttings as far as Escot, where the line is carried over 
torrent by a viaduct having a length of 60m. When 
the visitors arrived on the scene the viaduct was partly 
hidden by the false works, which were suddenly released, 
allowing the structure to be seen in its entirety. The 
Minister then exploded the first dynamite charge at the 
point marking the entrance to the tunnel. In the valley 
where these operations are to be carried out are situated 
the Abel Ironworks, which have for a long time been 
closed down, but they have now been re started to supply 
material for this great enterprise. 


Tux attendance of the public at the Electrical Exhibj- 
tion which closed at Manchester on Saturday last reached 
approximately to 300,000 persons, or nearly twice that at 
the previous Electrical Exhibition held in London, and 
this in spite of a severe depression in trade, particularly 
acute in Lancashire. What is even more gratifying to 
report is that from the exhibitors’ point of view the Ex- 
hibition has proved almost equally successful. These 
facts, compared with the reports of engineering exhibitors 
at the Franco-British Exhibition, go to demonstrate that 
London is not the most suitable centre for special exhi- 
bitions of this kind. It is always easy to attract huge 
crowds to the pleasure side of functions of the sort just 
brought to a close at Shepherd’s Bush, but such crowds 
only goto be amused. The Manchester success has shown 
that there is room for an engineering exhibition of much 
wider scope, and that the place for such a show is in or 
near a great industrial centre. We should not be surprised 
if the Electrical Exhibition is only the forerunner of a 
much more ambitious project. Perhaps the Manchester 
Corporation may see its way to erect a building suitable 
for such exhibitions, and more worthy of its great 
traditions than any that at present exists. 


Tue resignation of M. Thomson as Minister of the 
Marine, and the appointment of M. A. Picard as his suc- 
cessor, mark a change in the French naval policy which 
is as radical as it is unexpected. Finding that ministers 
drawn from the ranks of politicians were unable to exer- 
cise sufficient authority, and were more or le3s subjected 
to political influences, the President of the Council decided 
to elect a man who held himself entirely aloof from poli- 
tics, and was, at the same time, a capable organiser. If 
the marine is in danger of falling to so low an ebb as was 
represented in the recent debate in the Chamber of 
Deputies, it is because its weakness lies at the base ; that 
is to say, in the disorganisation of the executive depart- 
ments and in the evil results that have arisen from the 
growing influence of the Socialist unions upon the men 
employed in the arsenals. In order to remedy these 
shortcomings, the President of the Council selected a man 
who enjoys a popular reputation for high administrative 
ability, and while M. Picard, whose capacity for work is 
a household word, will devote his attention mainly to the 
organisation of the different services and the arsenals, he 
will be assisted in the solution of all technical questions 
by an officer whom he has taken as collaborator, and 
also by the Conseil Supérieur de la Marine. The new 
minister’s investigations are already revealing instances 
of waste and extravagance that appear almost incredible. 
On giving an order that certain work should be pushed 
forward in the arsenal at Cherbourg, he was informed that 
if the nen were kept occupied until one o'clock in the 
morning it was their custom to be retained in the arsenal 
all night at full pay, because they did not consider the 
streets of Cherbourg safe enough to enable them to return 
to their homes in the early morning. M. Picard replied 
that henceforth the men would only be paid until one 
o’clock, and that sleeping accommodation would be pro- 
vided for them in the arsenal. As the hands have decided, 
with singular unanimity, upon returning to their homes 
when work is finished, they apparently think that the 
streets of Cherbourg are safer since M. Picard’s accessiop 
to office, 
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THE RAILWAY POSITION. 


over two months since we last mentioned 
and then it was to refer to the agreement 
between the London and North-Western and Midland 
Railways. Not much _has happened since, or, to speak 
ore correctly, has since been made public, but it is 
ee in view of possible stirring events in the near 
re that our readers should keep themselves posted 
with regard to what is happening in the railway world. 

Very satisfactory progress 1s being made with regard 
to the abolition of competition between the London and 
North-Western and Midland Railways. As previously 
mentioned, ordinary tourist and season tickets between 
competing points became from July 1st available by either 
route. 2emembering _the antagonism that existed 
between these railways, it seems strange to see notices in 
the London and North-Western receiving offices to 
the effect that Midland tickets may be obtained therein, 
and reciprocal notices at Midland offices. These happier 
relations have already been for the public good in the 
shape of a through passenger service between the lace 
manufacturing centres of Nottingham ana Coventry vid 
Leicester and Nuneaton, A similar service between 
the boot centres of Northampton and Leicester vid 
Market Harborough would reduce the distance from 45 
by the present route vid Wellingborough to 34 miles. 
The statf which has been employed to attend to Midland 
interests at such stations a3 Carlisle, Rugby, Market 
Harborough, &e., is being withdrawn, and where the 
North-Western is the later comer, as at Buxton, that 
company’s staff is being taken away in favour of the 
Midland. By this arrangement many hundreds a year 
will be saved. Indications of further great economies 
are found in the closing of four Midland receiving offices 
where London and North-Western offices are in the 
vicinity. 

For some years the Highland Company has been 
rebelling against having to-convey the sleeping-cars and 
through coaches of the three English competitive routes 
between Perth and Inverness during the winter months, 
when the number of through passengers has been exceed- 
ingly low. Railway companies having now been drawn 
closer together, the jealousies that had hitherto pre- 
vented any arrangement being arrived at that would 
avoid such a waste of energy have disappeared, and 
now, from the 2nd instant, only one set of coaches is 
run each night, and each of the three routes runs them 
twice a week. In the event of a passenger taking a 
ticket by a route over which the through coaches are not 
run on the particular night he travels, the ticket is avail- 
able by the route the coach is on. The three trains 
that have the coaches will run as far as Perth every 
night and make connection there with the Highland 
train to Inverness, so that the only inconvenience that 
can arise is for a passenger to arrive at, say, Euston on a 
Wednesday evening to find that there is no Inverness 
vehicle on the 8 p.m., but as the programme will be well 
advertised it will be partly the passenger’s own fault if he 
be inconvenienced. 

In about a fortnight from now the future intentions of 
the Great Northern, Great Central, and Great Eastern 
companies will be better known, as their application for 
parliamentary powers will then be made public. 

A few weeks ago some sensational paragraphs were 
published as to a pooling of the cross-Channel Irish 
traffic. So far there has been no confirmation of the 
statements made as to agreements having been arrived 
at as to this, nor, in our opinion, is such likely at present, 
but some reduction of competition over this traffic is most 
desirable. As an example of the extent to which com- 
peting companies go, the services between Manchester 
and London are generally quoted, but the reductio ad 
absurdum is found in the facilities to and from Ireland. 
From Liverpool, Fleetwood, and Heysham, there is a 
steamer to Belfast every night, and from Barrow every 
other night. From Holyhead there are the two mail ser- 
vices of the City of Dublin Company to Kingstown, the 
day service of the London and North-Western to Kings- 
town, and the night service to North Wall, besides cargo 
steamers, and the night boat to Greenore. Then there is 
the Larne boat from Stranraer early each morning, the 
Belfast boat from Ardrossan, and two sailings daily from 
Fishguard to Rosslure. Corresponding services are in force 
from Ireland to England. It might be possible for the Lon- 
don and North-Western and Midland companies to agree, 
but the Lancashire and Yorkshire, which is a two-third 
owner of the Fleetwood service, has to be considered before 
the Belfast and Greenore traffic is partitioned out. This 
might possibly be arranged, having regard to the fact that 
the London and North-Western is interested in the Fleet- 
wood route. The Caledonian and Glasgow and South- 
Western’s consent to a pool of the Larne and Stranraer 
traffic might also be secured with pressure from their 
respective English allies—the London and North-Western 
and Midland—and as the latter company practically 
governs the Barrow route, it, too, would be disposed of. 
But there then remains the Great Western to be con- 
sidered. The chairman of that company said plainly last 
August that it would not bea party to any agreements 
until it had secured sufticient traffic from its newroutes to 
put it in a favourable position for discussing terms. This 
attitude can be readily understood when it is remembered 
that all pooling payments are based on the average 
amount of traffic carried by each company during an 
agreed period. As the Fishguard route was only opened 
two years ago, the Great Western seems justified in 
thinking that it would be in a better position to enter 
Into pourparlers next year or the year after than now. 
But, of course, it is possible, although hardly probable, 
that in order to arrive at a modus vivendi the other 
companies might make some concession to the Great 
Western in order to win its consent. Were the seem- 

ingly impossible then achieved, there yet remain the non- 
City companies owing boats. Amongst these are the 
City of Dublin Company, the Belfast Steamship Company, 


ly is now 
this matter, 


Laird’s, G. and J. Burns, City of Cork Company, and the 
Clyde Shipping Company. No satisfactory pool can be 
arrived at until these private interests have been con- 
ciliated, so we fear that the economies in the [rish 
traffic that were foretold will not be reached just yet. 
The situation that the North-Western—Midland agree- 
ment has created in Lancashire affords some incon- 
venience to London and North-Western ticket holders 
who wish to travel by the Midland to stations on the 
Cheshire lines, such as Stockport, Manchester, Warrington, 
and Liverpool, for the Cheshire Lines Committee, as a 
whole, were not parties to the agreement. The other 
members of the Cheshire Lines Committee are the Great 
Northern and Great Central, so the situation is not 
without its humorous side in view of what these latter 
two companies are themselves doing. The position on 
the Lancashire and Yorkshire Railway provides interest 
for the watcher of events. Until that company and the 
London and North-Western got closer together about 


| three years ago, the Lancashire and Yorkshire were in 


the position of being courted by both the North Western 
and Midland companies for the very valuable traffic 
between the busy centres in Lancashire, such as 
Bolton, Bury, Blackburn, Accrington, Burnley, Bacup, 
Rochdale, Oldham, &c., and London, Birmingham, the 
South and West and Scotland. The Lancashire and 
Yorkshire coquetted with both, but the Midland got the 
cold shoulder in 1905 when the London and North- 
Western-Lancashire and Yorkshire agreement was con- 
summated, and when, as one result, through trains were 
run from Euston to Bolton, Blackbuen, Accrington, 
Burnley, and Colne vid Stockport and Victoria Station, 
Manchester, which at once robbed the Midland of a very 
valuable traffic. However, now there seems a possi- 
bility of the Midland coming into its own again, or at 
least to a greater share of the spoil. In the meantime 
the Lancashire and Yorkshire ignores the peace between 
the quondam rivals for her favours and refuses to recog- 
nise the agreement, she will not, for instance, honour 
Midland tickets between Carlisle and Manchester vid the 
London and North-Western and Preston instead of vid 
Hellifield. 

These agreements between the companies are attract- 
ing attention; but, singularly enough, they are not 
arousing the interest of those engaged in trade and com- 
merce. It is the Labour party which appears most 
concerned. One of the railwaymen’s members—Mr. 
Wardle, of Stockport—asked the President of the Board 
of Trade in the House, on the 15th ult., whether his 
attention had been called tothe action of certain railway 
companies in entering into agreements and arranging to 
pool receipts, and whether, in view of the provisions of 
the Acts of Parliament establishing these railways, and 
of the danger which would result from the formation of 
a gigantic railway trust, or series of trusts, the Govern- 
ment proposed to take any action. To this Mr. Churchill 
replied: “ This matter has engaged my attention. I am 
informed that the most far-reaching of the arrangements 
proposed, namely, that of the Great Central, Great 
Eastern, and Great Northern companies, will be embodied 
in a Bill and submitted to Parliament jor approval. As 
to other arrangements which are being entered into by 
various companies, and which do not, in the opinion of 
those companies, require parliamentary or other sanction, 
my hon. friend may rest assured that the working of such 
arrangements will be most carefully watched, and should 
experience show that they operate detrimentally to the 
public interest, his Majesty’s Governinent would not 
hesitate to take or to propose to Parliament the measures 
required by the situation.” Mr. Wardle then asked :— 
“Is the right hon. gentleman aware that under Sec. 17 
of the Act of 1844 he has full power to deal with this 


matter?” The supplementary question seems to have 
generally passed unnoticed; but if the Government 
possesses such wer it is an important point. 


Clause XVII. of the Act of 1844 (7 and 8 Vict., 
cap. 85) reads:—‘“ And be it enacted that whenever 
it shall appear to the Lords of the said Committee 
—now the Board of Trade—that any of the provisions 
of the several Acts of Parliament regulating any railway 
company, or the provisions of this Act, or of any general 
Act relating to railways, have not been complied with on 
the part of any railway company or any of its officers, 
or that any railway company has acted or is acting in a 
manner unauthorised by the provisions of the Act or 
Acts of Parliament relating to such railway or in excess 
of the powers given and objects defined by the said Act 
or Acts, and it shall also appear to the Lords of the said 
Committee that it would be-for the public advantage that 
the company should be restrained from such acting,” 
«ke, ke. The question then is, have the companies acted 
“in a manner authorised ” or “in excess of the powers given 
and objects defined?” In other words, are pools legal? Sofar 
as we can remember, no general or even specific sanction 
has been given to pooling, except in such an Act as the 
South-Eastern and Chatham. On the other hand, there 
is no enactment, such as the Sherman Anti-Trust law, 
against pooling. The attitude of the Government will be 
awaited with interest, because Mr. Churchill replied to 
the further inquiry: “I shall watch very carefully for 
any powers which may be in possession of the President 
of the Board of Trade under the existing law.” Since 
then Mr. Churchill has admitted that there is no need for 
the review of agreements except those which incorporate 
Part III. of the Railway Clauses Act, 1863—see “ Rail- 
ways and the State,” Tue ENnGInegR, June 12th, 1908. 
Arising out of these questions was an observation by 
the member for the St. Pancras Division, that these 
agreements were sensibly adding to the unemployment in 
the country. Of this there is nodoubt. We have already 
referred to what has been done to the station staff at 
Carlisle and other towns, and the closing of receiving 
offices in London. Similar changes have been made 
between the Great Northern and Great Central com. 
panies, and it applies to all ranks, from the agent to a 
van lad, and each train taken off means fewer trainmen. 





Reference was made to these agreements in the annual 





report of the Amalgamated Society of Railway Servants, 
which, by the way, met in Glasgow last month. Whilst 
recognising that co-operation is just as essential for rail- 
way companies as for any other form of enterprise, the 
report declares that these agreements will inevitably 
result in a reduction of the number of men employed. 

Bad trade is also leading to discharges of men, and 
much has been made of over 100 goods guards having 
been discharged on the Midland Railway. The grievance 
appears to be that the men dispensed with are the older 
servants at higher rates of pay, whilst the lower rated 
men are retained. It is also said that simultaneously 
with these discharges some men are working excessive 
hours. The men, through the Amalgamated Society of 
Railway Servants, have proposed to the company that for 
the present the guaranteed week shall be suspended, so 
that work may be found for all. The matter came before 
the Central Conciliation Board of the Midland system on 
the 16th ult., and was adjourned for three weeks. The 
cotton stoppage in Lancashire has caused the Lancashire 
and Yorkshire officials to suspend the guaranteed week of 
their own free will. In this case the men threatened tc 
strike, but Mr. Bell advised them at Bury on the 16th 
not to do this. The contrast between the attitude of the 
servants of the two companies is instructive. 

In the pages of THE ENGINEER, on more than one 
oceasion, there has been pointed out the inaccurate 
impression that has been conveyed by the figures of the 
return as to long hours as drafted by the Board of Trade. 
As these figures regarded a man travelling home as a 
passenger in the same light as a man actually working, 
the cases of excessive hours were unduly misrepresented. 
The returns have now been amended. One result is that 
the companies no longer force their train men to lodge 
at barracks, and this improved condition is favourably 
noted in the annual report of the Amalgamated Society 
of Railway Servants. 





HYDRO-ELECTRIC PLANT IN BRITISH 
COLUMBIA. 


CanaDa has been described as a “land flowing with 
water-powers,” and these words may be taken as 
accurately descriptive of the country. As yet, how- 
ever, only a very small proportion of the powers 
have been studied, much less developed. If we 
may except the plants at Niagara, with their unusual 
head and almost unlimited flow, the new plant at Bon- 
nington Falls, British Columbia, may be considered one 
of the most extensive developments in the country. In 
many ways this plant is exceptional, being of ditferent 
type and detail from anything hitherto attempted, and 
delivering its current at the very high pressure of 60,000 
volts. ‘Lhe construction had to be carried out uuder 
somewhat diflicult conditions, for all the material used, 
excepting stone, sand, and lumber, had to be brought 
long distances— from a thousand to three thousand miles 
—and all labour was extremely ditticult to obtain. Had 
it not been for the fact that one of the main lines of 
railway skirts the river bank near the site the construc- 
tion would have been practically impossible. Yet in 
spite of ail this in eighteen months from the time the 
first excavation was begun the electric energy was being 
distributed. 

In the section of British Columbia bordering on the 
United States the Rocky Mountains form the eastern 
boundary of the province, and running parallel to them 
there are several smaller ranges which decrease in size as 
the Pacific coast is approached. In this section the 
Canadian Pacific Railway has one of its main branches, 
the Crow’s Nest, crossing the great divide. The section 
also contains many rich copper and silver mines. These 
two, the railway with its heavy mountain grades, and 
the mines with their operations, are expected to create 
a large demand four electric energy. At present, how- 
ever, only the mines utilise this source of power. 

In the East Kootenay valley, which lies immediately 
west of the Rocky Mountains, the Kootenay River rises 
about 100 miles north of the international boundary. 
Flowing southward it enters the United States, and after 
a circuitous route returns to the north, expanding in the 
next valley—West Kootenay—into a long, winding body 
of water known as Kootenay Lake. Flowing westward 
tor about thirty miles it joins the Columbia River, which, 
running southward, enters the territory of Washington. 
The city of Nelson is situated at the point where the 
Kootenay River leaves the west arm of Kootenay Lake. 
Ten miles below Nelson are two falls of importance known 
as Upper and Lower Bonnington. The total length of 
the Kootenay River above Bonnington is about 350 miles, 
with a drainage area of about 10,000 square miles. The 
flow of the river was measured at lowest water near Bon- 
nington in 1905, and found to be 5850 cubic feet per 
second. The river derives most of its flow from the 
snow-clad mountains. Fig. 1 shows a map of the im- 
mediate district. 

About 18¥s a development was made at the lower falls 
by Sir Charles Ross, utilising a head of about 35ft. ‘The 
electricity thus provided was altogether too small in 
amount to supply the increasing demand, so the West 
Kootenay Power and Light Company, Limited, the pre- 
sent owners of the water power rights at the two falls, 
decided to equip a 32,000 horse-power plant at the upper 
falls, and thus leave the existing plant undisturbed until 
the new one could be put into commission. The exact 
programme of the operations was to place the complete 
substructure at once, immediately erecting only one half 
the mechanical and electrical apparatus. ‘his was done. 
In midsummer, 1905, the first excavation was commenced, 
and at Christmas, 1906, the plant was supplying electric 
current. After running about fourteen wonths it was 
shut down one wheel at a time for examination purposes. 
Everything was found to be in perfect condition, with no 
evidences of wear or erosion. 

The work was designed and supervised by Messrs. Ross 
and Holgate, of Montreal, working with the Wes} Koote- 
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nay Power and Light Company, who did the work by day | 
labour. The only contracts let were for material and the | 
metal construrtion. The principal works were executed | 
by the I. P. Morris Comovany, of Philadelphia, Pa., and the | 
Canadian General Electric Company, of Peterborough and | 
Toronto, Canada, the former making the turbines and the 
latter the electrical machinery. The Vancouver Portland 
Cement Company, of Vancouver, B.C., supplied about | 
26.000 barreis of cement required for the work. 
At the upper Bonnington Falls the river flows approxi- 
mately west. The upper approach to the falls is wide 
and clear of obstructions, running with a rapid, even | 
current for a quarter of a mile with a drop in this distance 
of about 10ft. On approaching the falls a considerable 
portion—possibly somewhat less than a third of the tlow 
—is diverted to the north shore and separated from the 
wider general crest at the centre of the stream by a rocky 
island. The lower reach is very deep and about a 1000ft. 


position in handling material to the crushers from the 
mixer and in excavating. The derricks being set high 
and the bulk of the concrete being at low elevations, the 
concrete wai placed very spgedily. Small lengths of 
light siding were used at times to reach points inaccessible 
to the derricks. Speaking generally, no piece of heavy 
plant required moving until the completion of the work. 
The general scheme of the concrete plant is worthy of 
note. The mixer,a Smith of 1} cubic yards capacity, 
was placed in a natural depression in the rock on a plat- 
form about 6ft. above siding level. On this platform were 
delivered the sand, cement, and stone. The cement in 
the original sacks was slid down a chute as required, and 
piled at the mixer mouth. As the batches were made 
the proper number of sacks were emptied directly into 
the machine. The sand and stone, each in a hopper- 
bottomed bin, was loaded by gravity into specially designed 
hand cars, running on raiJs, and dumped into the mixer— 


secured wherever possible, most of the men coming fr 

the Western Coast cities. It seems to be characteristic 
of the district that men do not stay long at any particular 
work, evidently desiring a change of employment re 
surroundings. Only a very small number remained 
throughout the construction period—probably not mor 
than a score, although the pay list sometimes included 
two hundred names. Very high rates of waves n 

vailed. Cases are known of common labourers ae 
ing 100 dols. a month after paying for their board, this 
of course, including overtime work. Generally the wali 
were carried on ten hours per day. The men Were 
housed and boarded by the company at the works jn 
several houses. AAs far as possible nationality was taken 
into account in grouping the men in their quarters. 
mechanics and foremen occupied a building by them, 
selves. Concrete, plain and reinforced, is the only 
material used for the substructure. Even the slab-work 
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Fig. i—THE KOOTENAY POWER SCHEME 


below the falls is contracted by a couple of rocky steep- 
sided islands. This contraction produces a very uneven 
difference of level between the two reaches, and governed 
the type of turbines used in the new development. 
During one year’s readings the head at the falls varied 
from 55ft. to 70ft., showing that there was 15ft. more rise 
in the lower level than in the upper one at the same 
time. It will thus be noticed that at high water the 
head will be least, and at low water it will be greatest, 
giving the somewhat unusual condition of a great volume 
at low head, anda lesser volume at a greater head—the } 
result of a wide upper entrance combined with a con- 
tracted lower outlet. 

The final head under which the plant will operate will 
be 85ft. at low water, which condition will be obtained by 
an overflow dam to be built up-stream, as indicated by 
dotted lines in Fig.2. The top of this dam will be at 
elevation 195, and will join with the approach wall of the 
5000 horse-power plant on the south side of the river 
belonging to the city of Nelson. 

There are no lumbering industries using the river at 
this point. Ice rarely forms on the Kootenay. The 
elimination of measures to care for running logs and ice 
simplifies the development proposition. 

The north channel was selected for the plant. 
The whole of the tlow through this channel was 
cut off hy a temporary dam thrown from the rocky 
island to the north shore. Then to enable the tail 
works to be carried on another temporary dam was 
built across the lower channel, and the site was un- 
watered by pumps. This arrangement laid the whole 
works dry and formed a very contracted working area 
enclosed by almost plumb rock sides. 

The general plan of the works consists of a power- 
house containing the wheels and generators. With the 
power-house are included the head works and the draught 
tubes. This structure, approximately 150ft. by 120ft., is 
thrown across the channel at the crest line. Small wing 
dams extend from each end of the structure to the high 
rock on either side to complete the closure for high water. 
At the level of the power-house floor at the north end of , 
the building a standard railway siding enters. For this 
siding, which connects with the Canadian Pacific Railway 
a couple of thousand feet west of the plant, a rock cutting 
had to be made across a granite ridge. On the south side 
of the siding, and parallel to it, stands the transformer- 
house, about 40ft. by 140ft., adjoining the power-house. 
The site of the transformer-house required a widening of 
the siding excavation. 

A small amount of rock required to be removed ‘from 
the kead race and from the tail race. The site of the 
power-house required considerable excavation—approxi- 
mately 40,000 cubic yards. 

After a careful study of the site, and considering the 
amount of concrete required, the rock excavation re- 
quired, the advantage of boulder-concrete, the limited 
area in which operations had to be conducted, and the 
necessity for speedy construction, it was decided to | 
surround the site with 5ton derricks. The general 
arrangement of these is shown on Fig.3. To this scheme | 
and its careful modifications from time to time to suit the | 
changes incident to the progress must be ascribed much 
of the tuccessful and speedy completion of the works. | 

In every case the derricks were placed on the high 
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see Fig. 11, page 490. Three men were required to charge 


the machine, one emptying cement sacks, one at the sand | 
Of these | 
The | 


and water, and the third at the crushed stone. 
by far the most laborious was emptying the cement. 
largest output of concrete for a ten-hour run was 
280 cubic yards in the work, including the embedded 
boulders. 

The stone used was the run of excavation passed 
through two crushers situated on the upper level, and 
delivering their product by gravity to the bin above the 
mixer platform. The sand was obtained out of a neigh- 
bouring hill about a quarter of a mile distant, from 
which it was delivered by a steel car running ona trestle- 
work. The trestle had a steep grade down to the work, 
so the loaded cars ran down and were hauled back empty 
by a motor at the sand pit. On arriving at the works the 
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Fig. 2—-SITE OF THE POWER STATION 


in connection with the electrical devices at the switch 

board and in the transformer-house are of fine concrete 

reinforced with metal lath. Wet mixtures were used 

everywhere, a smooth surface being obtained by working 

| back the stones from the forms as soon as deposited. 
Generally the mix was 1:2$:5. 

A general drawing of the power-house and the head and 
tail work is given on page 483. There are four main units 
of 8000 horse-power each, and two exciter units. The 
general detail of the main units will be seen in the figures, 

|The water enters each flume through a headgate 18ft. 
high, and the full width of the flume, 15ft. The racks are 
situated further down the stream than the gates. Passing 
downwards the water enters the three runners of the tur. 
bine, the bottom one of which discharges into the lowest 
draught tube, and the upper two runners discharging 
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Fig. 3—ARRANGEMENT OF THE WORKS 


car dumped automatically into a bin leading by gravity 
to the mixer platform. 

For the construction plant steam, compressed air, and 
electricity were used. The latter was supplied from the 
company’s plant at the lower falls, and was used by 
individual motors for operating forges in the smithy, band 
and circular saws in the carpenter shop, the sand car, 
the crushers, and some of the pumps. The steam and 
compressed air were generated by two stationary boilers 
and a compressor in a building on the north shore near 
the end of the temporary upper dam. The steam was 
used for the derricks and some pumping, and for a time 
in the rock drills. The compressed air was employed in 
the rock drills and for riveting. 

The proximity of the Canadian Pacific Railway was a 


towards each other into a common draught tube. The 
flumes and draught tubes are designed with easy curves 
to ofter the least resistance to flow. The surfaces are 
| quite smooth, and a recent examination after fourteen 
months’ running showed the surfaces in use to be coated 

| with a thin slime, which is said to eliminate all frictional 
resistance. The draught tubes after combining discharge 
through a gate similar to that at the inlet. By closing 
the upper gate the racks are laid bare by the emptying of 
the flume. When the lower gate is shut the draught 

_ tubes can be unwatered by means of valves and moulded 
| conduits leading to a centrifugal pump placed in a well 
beside the south draught tube. The main units are 21ft. 
apart centre to centre, and are divided by a 6ft. wall. 
ese walls are designed so that any one unit may be laid 


rock. They were arranged with stiff legs or guys and great benefit in the delivery of men and materials. There | dry, to provide for which they required to be heavily rein- 


changed as required. No. 1 served a most important 


are no roads in the vicinity. Labour of all kinds was 


forced. This reinforcement consists of old railway rails 





aa 
x 
<2) 
Zz 
= 
o 
Zz 
= 
= 
= 
SS 


2S NIVWMS 


"UOLILIS-GNS Sy¥s0y puesd 


40j7@18U29 
4070" 


$422/9X2 


p4ecg youeg bugesedo lang te 4 
a 
jaueg buijesadg [ex bc) 
yuweg busq2auw0I487U/ 








71| ae 


P5CH 42MOd 16N 


4 





‘uoNeIS-Ang poomuas 


249, 50, esau29 
md BS 4020" 


nba #94 00009 


40 pejnbo iy 
eseydhjoy! - - 





Z6W ‘S407@429U2g — EBN 


bin 


Ye worzvoes 

















s4eg 87g 109A 0Od08 |. . 
asnoy JSIWAOJSUBAL 


oamang 











\Q 


UN YON 119 YOU0IIIaAS a 





7904 oF 


‘Wi U0ldaS jequOZIuOH 





OJ HIATT 


sseqkg 


GA/OR 22115 


| 


(RboT dors 


wa7s re 


au sneeted 42° 


TUrrririry 
02 Fa Ss 0 
7943440 a/0I¢$ , 










































































ww & B's "i ¥ a 


NOLONINNOG LV 











407819U29 


SayDPMG asnyngs 

















‘saeg sng Asenixny 084 008% 


asnoHy 4OmM0g 
Z6Nn 



































ANVdWOO LHOIT 


O00 9-0, G1 


YBSBNIONQG BH] 


vousoysursy pscmor buryous 7.9 vorrsas yeurpnybuoy 



































eS] JdMOg 


“0,9 * 





Q 





aA, 
Fey y 2600 


63 OSI 19 








BB: uS 17 18 Bi, 9 9 ene) spoy jae 
soresayeg bon 


| | eee 77 yd SI 
/@AZTMH : 


oO 


se) 


datiele & 
3h 


oqesaUaG Ean” ~ doqesaup 9: loN 


ES 


9 


YSU SI ald GS ---fFNH G1 ->sad 9 


a 


nual 9 


y2ty a28y OL s2yIK3) 


mi priew \ienebhiey fay 


ysay (51 "vad SH rare sa 97 e: | 


ie ee | 

“anos samdd Woy Keme be) 7400] vy 
g 

* 


if Wouy Keme Eviyon) gg vonoes 


- 





be ee ape Fam |= 


Z ey Jo Jol 


yea) J 


. nat 
7} 

| yoy burtano2 

09) J 979209) 


7 


12 p owes wale 
yea]? /9 «0 DuUaD 
JINOKT IN| 


9S 04/ 


ALS 


' 
' 
' 
4 











i 





OLE EE 


| EEE ECO Ce CERNE lg 


AM ng ZA 





yaoy 


= iPIoA weg 
‘ vem 
a) i 
pee | | | ico 
R405 pawes 72 ue ] 
| eas 2779 F19Z 


S//BY 1977S. 


& 
Ss. 

° h 

| ‘ 2? SYIBY 49A0 
if .. «| a28dg ved 
\* | saze9 pains | * 




















lojS 1 asaym 


ad 


04 ape IG 07 aIE/ING 





_ceeyel 13 





bn 


¥ 





$04a9S /82UOZ/JOY O7ut Paysom 3g 07 SI 7) 
WEG W0u SPsemuMop Si 





Roe 12 


(1x4 26nd vas woydrosep 107 ) 


(INV Wa MOd 


‘ 3 ga 
Ir 


iw 8g 17 


0! $I-- dog 


+0 go 


AVNYULOOM 


LSU M 














‘2B SHIOM PED} JOO} 4 WIEW JO ULId 
‘aSNOH vamod 





; 


HHL FCO SAHAXAOM 





484 


THE ENGINEER 


Nov. 6, 1908 








and round rods disposed as shown in the drawing, the | 
heavier material and closer spacing being used for the 
lower depths. The stop-log platform of the tail works is 
finished at elevation 150, 2ft. above high water in the 
lower reach. This same elevation is used as the floor 
of a room extending along the front of the six turbines. 
In this room are the oil pumps of the turbines. Near 
the ceiling of it the electrical connections from the large 
dynamos and switchboard run to the transformer house. 
To carry the electrical connections from the machines to 
the transformer house a concrete cable duct system is 
built on columns just below the ceiling level. The cable 
duct, where it leaves the pump-room, contains thirty-six 
ducts. Fig. 9, page 490, shows the fibre conduits being placed 
from the four main units to the panelled ceiling of the pump- 
room. Fig. 12 illustrates the inished ceiling of the pump- 
room and the concrete cable duct leading to the trans- 
former house. The turn of the cable duct into the 
transformer room is at the extreme end, where the figure 
of a man is to be seen. 

The two exciter units, the position of which will be 
seen in the plan, have the same general arrangement of 
tlume and setting as the main units, excepting that the 
runnersare single, and a simple draught tube only isrequired. 
The tail water is kept at a constant height by a small 
dam which forms a seal for the exciter draught tubes at 
low water periods. 

The arrangement of the power-house building proper 
with reference to the hydraulic works is seen on page 483. 
In Fig. 14 is shown a complete view of the building. This 
figure shows the top of the headworks on the extreme 
right, the level of the lower stop log platform in the fore- 
ground, and the joining of the transformer building to the 
left. The lower tier of windows light the pump room. 
Fig. 18 gives an idea of the height of the works. In the 
lower foreground will be seen the four main unit draught 
tubes, in two of which the stop-logs are placed. The par- 
tition of the draught tubes can be clearly seen in the open- 
ing on the right. The irregular-shaped opening on the 
extreme lower left of this figure is the outlet from the 
two exciter draught tubes. 

The floor of the power-house is at elevation 170, and 
the room is 143ft. by 40ft. inside. The roof trusses are 
40ft. clear of the floor. The outer walls are generally 
12in. thick. The framework and roof trusses are of 
structural steel, so that the roof and crane loads are 
carried independently of the enclosing walls. The crane 
runway beams are carried on steel brackets built on the 
columns. The travelling crane of 30 tons capacity 
travels the whole length of the room. The standard 
gauge siding entering the end of the recom enables plant 
to be handled very readily to and from the cars. Along 
the down-stream side of the power-room is situated 
the low-tension switchboard of concrete construction 
throughout. 

Fig. 10 is a view taken during construction when the 
steel skeleton of the power-house was complete. This 
view also shows clearly the general arrangement of the 
construction plant, particularly the mixing plant, with 
reference to the permanent work. 

Fig. 4 illustrates the general method adopted in the 


machinery on the completion of the building. This 
enabled the machinery erection to proceed rapidly the 
moment the power-house concrete was considered strong 
enough to withstand the crane vibration. 

Fig. 6 shows the inlets to two of the main units and 
the exciters on the completion of the head works. 

The upper reach water may be admitted through a by- 
pass valve—illustrated in the drawings—to relieve the 
water load on the up-stream gates. These engravings 
also show the drainage system of the draught tubes. By 
placing the stop logs in any one of the draught tubes it 


from the pump room and the oil-piping system. The 
| floor of the transformer room is level with the platform 
|_ of standard flat cars so that the machines may be readily 
| handled from the cars to the building, or vice versd, on 
| their own trucks, the rails for which are bedded in’ the 
| concrete floor. Opposite each machine are swinging 
| doors. Each bank of transformers is in a separate room 
| Immediately beneath each machine is a grating in the 
| floor giving free ventilation to the open air outside. The 
| rooms containing the switches and lightning arresters aro 

quite separate from the transformer rooms, the only com. 


| munication being through fireproof doors. 








Fig. 4—CONSTRUCTING THE POWER HOUSE 


may be unwatered through e system of drains formed in 
the concrete and leading to the well, which, in turn, is 
emptied into the lower reach by a centrifugal pump. 
The whole scheme provides the greatest facility for inspec- 
tion and making of repairs when necessity arises. 

The transformer building joins the power-house at 
right angles, being parallel to the siding already men- 
tioned. The down-stream elevation of the building is 
shown on Fig. 15,"which}also portrays the character of 


HYDRAULIC MACHINERY. 


Each main unit is capable of delivering to its electrica] 
generator 8000 mechanical horse-power when operating 


| under a head of 70ft. of water, and when running at a 


speed of 180 revolutions per minute. The quantity of 
water required per unit is 1260 cubic feet per second 
or a volume equal to the flow of a river 100ft. wide, 
5ft. deep, and moving with a velocity of 151. 2ft. per 
minute. 

Each 8000 horse-power turbine consists of three inward 
flow Francis runners mounted on a vertical shaft, each 
runner being equipped with its own distributor and 
movable guide vanes. These distrituto:s are bolted to 
heavy cast iron base rings secured to tle masonry. The 
runners are thus mounted in concrete pits, which form 
the turbine wheel casings and the draught tubes for carry- 
ing the discharge water to the tail-race. 

The runners are made of special turbine metal of 
approximately 88 parts copper, 10 parts tin, and 2 parts 
zinc. Each is made in one piece, cast in cores and bolted 
tothe hub. The hubs are made by enlarging the shaft at 
the points where the runners are attached, and heavy 
flanges are turned on the shaft above the hubs, to which 
the runners are securely bolted. 

The upper and intermediate runners discharge in 
opposite directions into a common draught tube, the 
upper one discharging downward. The lower runner, like 
the upper one, discharges downward also, but into its own 
individual draught tube. The chamber above the upper 
runner is by-passed to the draught tube, which relieves the 
pressure in the chamber, and thus eliminates the 
hydraulic thrust of this runner. As the other two 
runners discharge in opposite directions the total result- 

| ant thrust on the shaft is theoretically zero. The thrust 
bearing, however, has been designed to take care of a 
generous amount of thrust over and above the dead 
weight of the revolving parts. The revolving parts con- 
sisb of the rotor of the generator, the shaft in three 
sections, three runners weighing 4000 lb. each, couplings 
and bolts, making a total of 170,000lb. The thrust 
bearing consists of two specially close-grained cast iron 
discs. The lower disc is supported by a ball seat, while 
the upper is securely held in place by an adjusting nut 
on the shaft. The discs have raised lips on the outside 
and inside circumferences, so as to form an annular 
pressure chamber, into which the oil is forced under a 
pressure of 250 lb., which lifts the revolving parts. When 
these parts are lifted the oil escapes between the surfaces 
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Fig. S-POURING POWER HOUSE WALLS 


construction of the thin power-house walls, Fig. 5 being 
a detail view of the same operation. For this a large 
skip was used and handled by one of the large derricks. 
It will be noticed in Fig. 5 that the concrete is so thin 
as to pour very readily. In this way the concrete could 
be passed 30ft. along the walls by using common shovels | 
as paddles. These two engravings also show the system 
of form work used for work of this class. The bolts 
holding the inner and cuter forms together being well | 
greased before the walls are poured, are readily removed | 
after the concrete has set. Small spreaders lin. squage, | 
cut to the same length as the thickness of the wall, are 
placed between the forms near each bolt before screwing 
up. These retain the forms at the correct distance 
apart, and being knocked out as the concrete work rises, 
there is nothing left to be done to the wall after removing 
the forms except stopping up the 4in. bo t holes. 

The roof is made of 2in. by 4in. spruce nailed close 
together on edge to nailing strips bolted on the steel 
principals. Over the 2in. by 4in. is laid two thicknesses 
of paper and galvanised iron. 

The concrete of the power-house and the head works 
were carried up simultaneously. On reaching the level | 
of the crane runway beams the crane, which had been 
already assembled at that level on the high rock at the 
north end-of the building, was run on to the beams and | 
left in place ready for doing the erection of the permanent 


| and 86in. wide. 


the granite rock at the site. The opening spanned by the 
two arches is part of the original formation found on un- 


| watering the site, and is used as the tail-race for the 


exciter turbines. The arches were thrown from the tail- 
race stop-log platform to the face of the cliff oppesite to 
carry the transformer house, walls, and floors. The re- 


| mainder of the building is founded on the solid rock. 


Like all the rest of the works concrete only was employed. 

The reinforcing consists of round rods for floor beams, 

and expanded metal for floor slabs. Fig. 7 gives a view | 
of the interior of the building, and shows the slabwork 

barriers in connection with the electrical appliances. 

This light slabwork is generally from 1in. to 4in. thick, 

and reinforced with two sheets of expanded metal lath, | 
one sheet near each side. Generally the slabs were cast 
in gang-moulds on edge, where they were not over 600 lb. 
or 800 lb. each. Slabs too heavy to be readily handled 
were cast in place. All the heavier walls were built first, 
dovetail checks being left for fastening in the slabs after- 
wards. This same system was also used for the low- 
tension switchboard in the power-house. In some cases | 
a hundred or more slabs were required of the same pattern. | 
The lower figures on page 483 show the complete general | 
plans of the transformer building, which is 136ft. 6in. long | 
The transformers are placed in the one- | 
storey part adjacent to the siding. Beneath the trans. | 
formers is a gallery containing the cable ducts running 





Fig. 6B—HEAD WORKS AND FLUME OPENINGS 


of the dises, by this means supporting the total weight 
on a film of oil. ; 

The thrust bearing is covered with a cover fitted with 
glass peep holes. The oil is supplied to the bearing from 
a high-pressure triplex pump, capable of working under 
a pressure of 500 lb. per square inch. This pump 1s 
directly driven from the main turbine shaft by bevel 
gearing and counter shaft. Each turbine has its own 
pump, oil tank, gauges, &c., which, in fact, is a complete 
system in itself, and independent of the governor system. 

An extra motor-driven pump with piping has been pro 
vided, which is arranged to act as a spare for any one o! 
the main units or exciters, but its primary use is to 
supply oil to the turbines when starting up. 

The main turbine shaft is kept in alignment by three 
guide bearings. The upper guide bearing is built in 
conjunction with the thrust bearing. It is lined with 
Parsons’ white brass, and is lubricated by oil supplied 
under pressure. The intermediate and lower guide 


| bearings, the former situated above the upper runner, and 


the latter between the intermediate and lower runners, 
are of lignum vite, made by driving lignum vite into the 
dovetail spaces in the bronze boxes. As these bearings 
are submerged, they are well lubricated with water, and 
require little or no attention. 

he water is distributed to the runners through 
malleable iron movable guide vanes finished smooth, so as 
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to ofier little resistance to the water. These vanes are 
operated by means of links from one side of the vane. 


The links are connected up to the vane operating ring. 
The rings are operated by rods and levers from a vertical 
shaft which leads to the operating deck, where the 
governor is located. The revolving balls of the governor 
control a pilot valve attached to an equalising lever. 
This valve operates a relay valve, which in turn controls 
the main operating piston, which is connected to the vane 
operating shaft. An oil pump, a pressure tank, and the 
necessary piping is furnished with each governor. In 
order to control the speed of the turbines from the 
switchboard, each governor is furnished with remote 
electric control. ; 

The two upper sections of the main turbine shafting are 
joined together by a cast steel coupling 4ft. in diameter. 
The brake mechanism is fitted about the coupling, the 
outer edges forming the brake band. Two brake shoes 
are applied on the brake band, and a hand mechanism 
is arranged so that a force of 10,000 lb. is brought on 
each brake shoe. 

Each turbine is guaranteed to give an efficiency of 
at least 80 per cent. when delivering 8000 horse-power, 
and operating under a head of 70ft. running at a speed 
of 180 revolutions per minute. 

The whole of the hydraulic machinery has been manu- 
factured by the I. P. Morris Company, and was designed 
by Mr. W. M. White, the company’s hydraulic engineer. 
“The general arrangement of the main units in their 
setting is illustrated on page 483. 

ELECTRICAL EQUIPMENT. 

The general scheme of electrical distribution is so 
arranged that power can at present be delivered to 
Phenix, 79 miles distant, at 60,000 volts; Grand Forks, 
69 miles distant, at 60,000 volts; Greenwood, 38 miles 
distant, at 60,000 volts; and to Rossland, 32 miles 
distant (in this case over the existing lines of the old 
plant), at 22,000 volts. 

Owing to the complication involved in tying-in to the 
old plant two transmission voltages were required, and 
therefore transformers, switching apparatus, &c., had to 
be provided for both. On page 483 are given diagramatically 
the connections of the different plants and sub-stations. 

The whole of the power so far sold is used for mining 
work for large motor equipments, for the lighting and 
power of the mines, and the lighting requirements of the 
various mining towns above mentioned. euety 

There are only two of the main units at present 








Fig. 7—-CONCRETE SLAB WORK 


installed. The concrete work, however, is complete and 
ready for the others as they may be required. Each of 
the main generators has a capacity of 4500 kilowatts at 
2200 volts and 80 per cent. power factor, at a frequency 
of 60 cycles. They are of the umbrella type, direct- 
connected to the vertical turbine shaft. Each rotor 
weighs 26 tons, and one is shown in Fig. 8. There are 
two exciters of the umbrella type, each having a capacity 
to excite the entire equipment when finally installed. 

Throughout the plant all wires are run as far as possible 
in conduits of galvanised iron or fibre embedded in the 
concrete. Many thousands of feet of both kinds of con- 
duit were laid during the progress of concreting, and no 
difficulty of any kind was encountered in introducing the 
wiring. 

The current is carried at 2200 volts to the bus bars in 
compartments elevated above the station floor. The top 
of this bus bar compartment, in which all operating 
transformers are placed, forms the platform upon which 
are mounted nineteen 2200-volt oil switches, all of which 
- hone by distant control from the bench 

oard, 

The bench board, which contains the controls for the 
whole of the station, including the 2200-volt switches, 
20,000-volt switches, 60,000-volt switches, together with 
the speeders for the water wheels, is situated in front of 
the instrument panel at the end of the station. For the 
sake of safety all connections to the bench board are 
reduced to not over 110 volts. 

The general switching arrangement has been worked 
out on the basis of two separate and distinct plants, 
which may be coupled together or run separately on any 
transmission lines or any bank of the transformers. 

The transformer station is arranged for four banks of 
60,000-volt transformers, each transformer being of 
1875 kilowatts capacity, at 60,000 volts, and one bank 
of three transformers, each of 1000 kilowatts capacity, at 
20,000 volts, for inter-connecting between the station 
herein described, and the old development, which is 
distant about one mile; of these two banks of 60,000- 
volt and one bank of 20,000-volt transformers have been 
installed. 

All of the switches throughout the transformer house 
are motor operated and controlled from the bench board 
in the power-house, 


In every case live parts, such as wires, &c., are kept 
3ft. apart, and 18in. from all walls and barriers, and 
mounted on 60,000-volt insulators. The transformers are 
oil-filled and water-cooled, and have all the necessary 
connections for natural circulation of water and for 
handling of oil into and out of storage tanks by means 
of oil pumps. 

The design of the sub-stations, all of which are alike, 
is shown on page 483. Both the transmission lines enter 
the tower through special entrances, consisting of plate 
glass and porcelain tubes ; whence the lines pass through 
the choke coils and disconnecting switches, and from there 
into the high tension distant control oil switches, and 
finally into the main transformers, being transformed in 
pressure from 50,000 to 2200 or 440 volts, as required by 
the motor service. 

The transformers of 1000 kilowatts each are placed in 
banks of three in separate compartments, the necessary 
cooling water and oil piping and tanks being supplied. 
The transformers are mounted on trucks, and arranged so 
that they can readily be run out of the compartments. 

In the high-tension switch-room and tower are installed 
all the high-tension apparatus, lightning arresters, 
switches, &c. The fioor of this compartment is raised 
4ft. above the general level, this space thus rendered 
available being used for carrying the high-tension lines 
connecting between lines and switches. For convenience 
in inspecting and cleaning the lightning arrestere, &c., an 




















Fig. 8—-A MAIN ROTOR 


elevated walk way has been provided in this compart- 
ment. All low-tension cables are carried in fibre 
conduit set in concrete. 

The low-tension switchboard room contains all the 
control apparatus for the high-tension switches, c., as 
well as feeder panels for low-tension lines; also the 
storage battery for operating the motor-operated switches, 
motor generator set for charging the batteries, &c. One 
end of this compartment is reserved as a store-room for 
supplies. 

We desire to acknowledge the kindness of Mr. W. M. 
Doull, President of the West Kootenay Power and Light 
Company, and of Messrs. Ross and Holgate, of Montreal, 
in providing the information for this article. 





FORTHCOMING MEETINGS. 
No. V.* 


WE have just received the syllabus of the arrangements for 
the meetings to be held during this month and December at 
the Royal Society of Arts. The opening meeting of the 
session will be held on the 18th inst. at 8 p.m., at the Insti- 
tution’s buildings, in John-street, Adelphi, when Sir William 
White, K.C.B., the chairman of the Council, will give an 
address. A Cantor lecture by Mr. Oscar Guttmann, M. Inst. 
C.E., entitled ‘‘ Twenty Years Progress in Explosives,’’ is to 
be given on the evenings of November 23rd and 30th, and 
December 7th and 14th. Each meeting will commence at 
eight o’clock. On Wednesday, November 25th, at eight 
o'clock, Sir W. Martin Conway will give a paper on ‘‘ The 
Goldfields of Eastern Peru and Bolivia.’’ On December 2nd, 
at 8 p.m., Mr. Eric Stuart Bruce is to give a paper on 
‘** Mechanical Flight,’’ which, in view of the rapid strides 
made recently in this subject, should prove of more than 
ordinary interest. The other papers to be read this year can 
hardly be called of engineering interest, and so need not be 
given here. 

The Liverpool Engineering Society has arranged a good 
programme. The next meeting will be held on the 18th inst., 
when Mr. J. F. Ramsbotham will read a paper on the 
** Demolition of Old Masonry and Concrete.’’ Mr. W. C. 
Mountain, M.I. Mech. E., M.I.E.E., will on December 2nd 
give a paper entitled ‘‘ Electrical Pumping in Mines.’’ ‘At 
the last meeting this year Mr. Somers H. Ellis, M. Inst.C.E., 
is to deal with ‘‘ Pile Wharves in Tidal Waters.’’ The first 
meeting next year will be held on January 6th, when Mr. W. 
Sisson, M.I. Mech. E., M.I.N.A., will give a paper on 
‘* Reciprocating High-speed Engines.’’ The annual dinner 
of the Society is to be held on the 14th January. On the 
20th of that month Professor Marchant, D.Sc., M.I.E.E., is 
to give a paper on ‘‘ Wireless Telegraphy and Telephony.’’ 
On February 3rd Mr. W. Boyd, M_I.N.A., will read a paper 
on the ‘‘ Hydrostatics of Shipbuilding.’’ ‘‘ The Presence of 
Air in Compressors’’ is the subject chosen by Mr. D. B. 
Morrison, M.I. Mech. E., M.I.E.E., M.I. and S. Inst. for his 
paper to be given on February 17th. This will be followed 
on March 8rd by Mr. H. T. Boothroyd’s paper on ‘‘ Electric 
Lighting for Ships.’’ On the 17th Professor W. H. Watkin- 
son, M. Eng., M. Inst. C.E., M.I. Mech. E., will give a paper 
on ‘‘ Large Internal Combustion Engines for Land and 
Marine Purposes,’’ a subject of more than passing interest 
just now. On March 31st Mr. Fred. W. Young, M.I. 
Mech. E., will give a paper on ‘‘ Modern Methods of Ship 
Salvage.’’ The last paper will be on ‘‘ The Production and 
Use of Liquefied Carbonic Acid Gas,’’ by Mr. H. T. Sisson. 
The annual general meeting is to be held on April 28th. 











* No. IV. appeared October 3th. 








The Lancashire branch of the British Foundrymen’s 
Association have arranged to hold seven meetings, the first 
of which has already taken place. To-morrow evening 
Mr. George Buchanan will read a paper on ‘“‘ Repetition 
Work in the Foundry for Small and Medium Quantities.”’ 
The December meeting will be held on the 5th of that month, 
when Mr. E. L. Rhead will discuss ‘‘ Pyrometers and Temp- 
erature Measurement,’’ and demonstrations will be given 
with this paper. On January 9th Mr. Cook, the president of 
the parent Association, is to give a paper on ‘‘ Foundry Tests 
of Pig Iron.’’ ‘‘The Patternmaker: His Work and its 
Relation to Allied Trades’’ is the subject selected by 
Mr. Flitcroft for his paper, to be read on February 6th. On 
March 6th Mr. Mason will discuss ‘‘ The Analysis of Pig and 
Cast Iron.’’ The annual meeting will be held on April 3rd, 
on which occasion a paper will be read by Mr. Penlington, 
the title of which has not yet beer announced. We believe it 
is a custom of this Association to discuss current foundry 
problems after any of the lectures, if it is so desired. The 
meetings are held in the Municipal School of Technology, 
Sackville-street, Manchester, at four in the afternoon. 

The meetings of the Cleveland Institution of Engineers 
will be held at Middlesbrough in the lecture-room of the 
Literary and Philosophical Society. On Monday the Presi- 
dent, Mr. E. Hall Craggs, will give his presidential address. 
On December 7th Mr. Sydney G. Smith, of Chesterfield, will 
read a paper on “‘ Principles, Precautions, and Penalties of 
Foundry Practice.’’ Mr. Arthur B. Gridley, of Middles- 
brough, has chosen for his subject, ‘‘ Electricity and its 
Application to the Reduction of Waste.’’ This paper will be 
read on January 11th. At the February meeting to be held 
on the 8th of that month, Mr. Wm. Sewell is to submit a 
paper on ‘‘ Lime Burning.’’ Other papers are expected and 
meetings have been arranged for March Istand April 5th. It 
is not definitely decided that the papers given above will be 
read in that order, but we are informed that it is lixely they 
will be. 








SEWAGE TREATMENT AT GALASHIELS. 


SEWAGE works of considerable magnitude will shortly be 
commenced at Galashiels, Selkirkshire. The corporation of 
the town has been giving special attention to the system of 
sewage purification by means of septic tank; and bacteria 
beds, by which not only could town sewage be treated, but 
manufacturers’ trade wastes as well. The scheme about to 
be gone on with comprises the laying of about 15 miles of 
subsidiary sewerage throughout the town, the method 
adopted being on ‘‘ the separate system ’’—1.e., rain water, 
as far as possible, is eliminated from the sewers and conveyed 
by separate conduits to the river Gala. The subsidiary sewers 
connect with a main intercepting sewer, 24 miles in length, 
which terminates at the purification works, from which the 
effluent is discharged into the river Tweed. The problem of 
sewage purification in this particular instance has been a 
difficult one on account of the large proportion of trade wastes 
to the number of inhabitants. After two years of careful 
investigation by Prof. Hunter Stewart, Edinburgh University, 
analyst, and Mr. William A. Baird Laing, civil engineer, a 
scheme has been devised whereby an effluent of great purity 
may be discharged. The system is entirely bacterial, and no 
chemicals are necessary. The arrangement and dimensions 
of detritus tanks, septic tanks, bacteria beds, and final land 
treatment are so proportioned that a pure effluent will be 
discharged into the river Tweed. In a scheme of this size. 
and in order to produce the most perfect results, mechanical 
power to a minor extent is necessary—gas producer plant will 
be installed, by which means dynamos will convey power to 
the various mechanical appliances. The sewage from a low- 
lying part of the town will be raised by compressed air to a 
higher level, the solids in the sewage removed, and the 
partially purified effluent distributed uniformly over bacteria 
beds. The particuiar method of final land treatment is one 
of the most important points in thescheme. The cost of the 
works when completed will amount to about £50,000. The 
contractors are-Messrs. Shanks and M’Ewan, Glasgow, who 
will carry out the whole work, with the exception of the 
plant. This portion has been conjointly placed in the hands 
of Messrs. Hill and Co., Glasgow, and Messrs. Aimers, 
McLean and Co., Galashiels. Mr. William A. Baird Laing, 
A.M.I1.C.E., of the firm of Kyle, Dennison, and Laing, C.E., 
Glasgow and Edinburgh, is the engineer for the whole scheme, 
and he estimates that the works may be completed in two 
years. 











THE INSTITUTION OF CIVIL ENGINEERS : NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS.—Mr. Henry G. Prowde, 22, St. Bede’s- 
terrace, Sunderland, has taken over the secretarial duties and all 
communications relating to the Association should be directed to 
him in future. 

CHANNEL TURBINE STEAMER Munica.—The full-power official 
speed trial of the new triple-screw turbine steamer Munich, built 
and engined by John Brown and Co., Limited, Clydebank, for the 
Great Eastern Railway [Company, for Channel service between 
Harwich and the Hook of Holland, took place on the Firth of 
Clyde on the 29th ult. The trial was of six hours’ duration, and 
being over an open sea course, was equivalent to a service trial. 
In all respects the trial was highly successful, the mean speed 
attained being 21.25 knots. The Munich isa sister ship to the 
Copenhagen, which was completed last year at Clydebank for the 
same service—the performances of which, in fact, encouraged the 
Great Eastern Railway Company to fix the contract for the second 
vessel. The overall length of the Munich is 343ft.: breadth, 43ft.; 
and depth to awning deck, 26ft. 6in. Her hull is of mild steel, 
the scantlings being well above the average for vessels of her size 
and intended service. She has a handsome appearance, having 
two funnels and two masts. Accommodation is provided in a 
deck-house for about sixty first-class passengers in two-berth 
rooms. On the lower deck forward is the first-class dining saloon, 
a spacious compartment extending across the ship, and providing 
dining accommodation for about sicty. Forward of the dining 
saloon and abaft the engine-room first-class accommodation is pro- 
vided for in two, three, and four-berth rooms, At the stern, in 
a general cabin, accommodation for about thirty-four second-class 
passengers is provided in open berths. In general, accommoda- 
tion has been made for about 320 first-class, and 140 third- 
class. The turbine machinery and boilers of the Munich have 
been designed and constructed by the builders. The turbines are 
of the Parsons’ type, comprising one high-pressure and two low- 
pressure, with two astern turbines fitted within the low-pressure 
turbine casings. The boilers—five in number—are of the single- 
ended cylindrical return-tube type, and have been constructed in 
accordance with Board of Trade requirements. They work on 
the closed stokehold system of forced draught. The owners 
were represented on the trial by Captain Howard, marine superin- 
tendent; and Mr. Blenkinsop, superintendent engineer of the 
Great Eastern Railway Company. 
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| 
THE WATERWORKS AND SEWERAGE OF | 


MONTEREY, MEXICO. 
No. 1. 


In our issues of last November 8th and 29th we gave 
a detailed description of the great hydro-electric plant of 
the Mexican Light and Power Company, at Necaxa, near | 
the City of Mexico,:which is being developed by Canadian 
enterprise. In this issue we 
propose to give a brief ac- 


infiltration galleries, wells, &c., and it was not until June, 
1907, that it was finally decided to draw the present 
| supply from two sources, viz., the Estanzuela River, 12 
miles to the south of the city, and San Gerénimo, about 
three and a-half miles due west of the centre of the city. 
Estanzuela supply—Fig. 1.—The source of this supply 
—the works of which were begun in June, 1907—is in the 
upper reaches of the Estanzuela River, a small tributary 





count of the water supply 
and ‘main drainage works 
which the Monterey Railway 
Light and Power Company 
is constructing for the City of 
Monterey, Nuevo Leon. The 
company was organised under 
the laws of the Dominion 
of Canada, together with its 
sister company, the Monterey 
Water Works and Sewer 
Company, by Mackenzie and 
Mann, of Toronto, and the 
works are being carried out 
under a guaranteed conces- 
sion, dated October 19th, 
1904, obtained from His 
Excellency the Governor of 
Nuevo Leon, General Ber- 
nardo Reyes, by Messrs. J. 
D. Stocker and William 
Walker, of New York, and 
subsequently acquired by Mr. 
William Mackenzie, the 
President of the Canadian 
Northern Railway. 

Monterey is the capital 
of Nuevo Leon, and was 
founded by the Spaniards in 
1560. Itis 168 miles south 
of the Rio Grande, and 136 
miles north of the City of 
Mexico. Topographically it 
is situated on a fertile plain, 
and is surrounded on all sides 
by magnificent - limestone 
mountains, rising about 
6000ft. above the general 
level, whose well defined and 
curiously shaped sky-lines 
make them among the most 
beautiful objects in the Re- 
public. The city, which is 
built at about 1750ft. above 
the sea level, comprises a 
municipal area of 2374 acres, 
with a population of about 
84,000, and is rapidly be- 
coming the most advanced 
and progressive city in 
Mexico. 
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Waterworks and drain- 
age systems.—Prior to the 
construction of the present 
works, which were begun in 
October, 1906, the city was entirely dependent upon 
individual wells for its water supply, the drainage being 
carried chiefly to cesspools, often in dangerous proximity 
to the wells, circumstances that naturally caused a high 
mortality due to zymotic diseases, the ravages of which 
might often have been more terrible but for the naturally 
healthy situation of the city upon a limestone substratum, 
and for the existence of an excellent natural system of 
sub-surface and subsoil drainage. 

The new waterworks have beenjdesigned to produce, by 
gravitation, an absolutely pure and uncontaminated 
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Fig. 2—A SPRING FEEDING THE ESTANZUELA RIVER 


daily supply of ten million gallons, thus providing the 

very liberal allowance of 50 gallons per capita per 

diem, for a future population of two hundred thousand 
rsons. 

The subject of the water supply sources of the city has | 
been investigated by many engineers during the last 
fifteen years, and numerous schemes have been proposed, | 
including the provision of large storage reservoirs, deep ' 


Se 


Swain 


Fig. 1—-PLAN MAP OF MONTEREY AND DISTRICT 


of the Silla River, the waters of which eventually find 
their way northwards into the Rio Grande. The Estan- 
zuela River is fed by seven springs—Fig. 2—at the 
foot of the Sierra Madre mountains from the limestone 
rock. Topographically, the actual area of the watershed 
is only 34 square miles, but from an extended series of 
observations and careful study of the local geology it is 
certain that the flow from these springs is independent 
of this watershed, and derives a large portion of the supply 
from subterranean sources. The water rights of this 
river have been purchased by the company, which also 
controls the whole surface area above the dam so as to 
protect it from pollution. A few wooden houses inhabited 
by about sixteen persons have been removed from proxi- 
mity to the springs, to a point some distance below the 
dam, so that in future all possibility of organic pollution 
will be absolutely removed, and the water will be conveyed 
to Monterey in its state of organic purity. 

The intake has been fixed in the river at the point of 
maximum flow about one mile below the lowest spring, 
690 m. above sea level, or approximately 155 m. above 
the centre of the city. The intake dam—see Figs. 5 
and 6—is a concrete monolithic structure, 13ft. high and 
95ft. long, built obliquely across the stream on a founda- 
tion of solid shale. The basin formed by the dam is 
lined with concrete 10in. thick, laid in panels in two 
thicknesses, each upper panel breaking joint with the 
lower. The surplus and flood waters are discharged over 
the dam, a weir 38ft. long by 3ft. deep being provided 
to pass double the highest recorded run-off, while 
practically the whole length of the dam is available for 
phenomenal floods 

At the dam there has been built a small valve house 

| which is fitted with controlling valves, scour-out pipes, 
and duplicate sets of copper screens. The conduit is 
| 12 miles in length, terminating near the city on the south 
| side of the Santa Catarina River in a distributing reser- 
| voir of 10,000,000 gallons capacity. We shall in a later 
| article deal more fully with the aqueduct. Meanwhile 
we pass on to this reservoir, which is known as the south 
distributing reservoir. It is for the high service only, and 
it is being constructed about 14 miles from the centre of 
the city. Details of its construction are given in Fig. 9. 
It is circular in form, as may be seen in one of the 
engravings in our Supplement, and has been partially 
excavated in a secondary limestone deposit called 
“ Sillar.” The reservoir is 268ft. in diameter, and has a 
water depth of 30ft. and a capacity at the overflow level 
of 10,000,000 gallons. The lining and roofing of 
this reservoir is being rapidly pushed forward, and 
it will, it is expected, be completed early this month 





In the construction certain special features have been 
adopted which it is believed are quite new in work of this 
kind. To avoid the enormous cost of forms, which jn 
Mexico is a very serious item, the greater part of the 
concrete has been cast as monoliths, e.g., the radial 
beams, which are approximately 21ft. long and 84in. dee 

by 24in. wide, have been cast within forms at the bottom 
of the reservoir immediately under their permanent posi. 
tions, and the secondary beams, which vary from 13ft, to 
25ft. in length and from 27in. by 16in. to 22in. by 12in, 





eye 
ae 


Sieh a 











Fig. 3-SOUTH RESERVOIR—ERECTING COLUMNS 


cross section, have also been cast as monoliths outside the 
reservoir. The column foundations, which are Sft. by 
8ft., and the pedestals were placed in position in situ, but 
the columns proper, which are 30in.in diameter and 
135 in number, are each being cast in seven sections, and 
is erected by means of a steam derrick crane. The 
engravings 3, 4, 7, and 8 and those given in our two-page 
Supplement, show quite clearly the method of construc- 
tion and the precautions taken to secure efficient bonding. 
The side walls, which vary in thickness from 18in. at the 














Fig. 4—-ERECTING A RADIAL BEAM 


bottom to 12in. at the top, have been placed in position 
behind trussed forms in panels with a 9in. space between 
them about every 20ft., the object being to avoid cracks 
in the concrete through expansion, as the range of tem- 
perature has varied from 50 deg. Fah. to 140deg. Fah. 
during the period of its construction. The intention is to 
fill these spaces after the completion of the roof, when 
the temperature will be more uniform; the roof slab is 
placed in position on timber forms and is reinforced with 











Ni Vv. 6, i 908 


THE ENGINEER 





487 








_—— 





NEW 








Fig. 5—-INTAKE DAM, ESTANZUELA 





Fig. 7—SOUTH RESERVOIR—PORTIONS OF COLUMNS 


No. 10 gauge-expanded steel. By the methods adopted the 
form question hes been greatly simplified, and the results 
obtained are very satisfactory, and are leading to a great 
economy of time and expense. Tke reinforcing bars are 
a cold twisted lug bar, supplied by the General Fire- 
proofing Company of Ohio. The erection of the 135 
radial beams, each of which weighs approximately 
6 tons, and also the 575 secondary beams, each of which 
weighs between 1} to 3 tons, is being done by a 10-ton 
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fifteen days, a most important precaution when doing 
work of this kind in a warm climate. It is hoped that 
the lining and roofing of this reservoir will be completed 
in four and a-half months from the time of starting. 

The water is delivered to the reservoir from the 
Estanzuela conduit through an inlet pool and valve 
house, which is provided with a 24in. by-pass direct to 
the city mains, screens, valves, scour-out pipes, kc. The 
outlet from the reservoir is situated in the centre, and is 
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Fig. 9—SOUTH DISTRIBUTING RESERVOIR—DETAILS OF CONSTRUCTION 


Fig. 8-SOUTH RESERVOIR—CONCRETE MIXING PLANT 










SYDNEY HARBOUR BRIDGE. 





Our readers may remember that in 1903 tenders for 
the design of a great bridge across Sydney Harbour were 
| opened by a Committee appointed by the Government of 
New South Wales, and one, that of Messrs. J. C. Stewart 
and Co., of Sydney, was recommended. The design, of 
which a brief description follows, was prepared, as regards 
the superstructure, by Messrs. Rieppel and Bohny, 
engineers to the Vereinigte Maschinenfabrik, Augsburg, 
andthe Maschinenbaugesellschaft, Nurnberg. Mr. Norman 
Selfe, M. Inst. C.E., of Sydney, designed the foundations, 
which are of an unusual character. The Government 
found itself unable, financially, to undertake the work, 
and the matter, which had been the subject of many 
years of agitation, was dropped for the time. Since then, 
however, a revival has taken place, and almost unexampled 
prosperity reigns. The consequential large and increasing 
emigration to the State is chiefly directed to much of its 
fertile and hitherto half occupied country districts, but 
the country makes the town, and a rapid increase 
in the population of Sydney is now in_ progress, 
while North Sydney, on the other side of the harbour, 
hitherto regarded as a suburb, is developing into another 
city, its percentage of increase being nearly three times 
that of the capital proper. Steam ferries have been 
found to be inadequate for the communication between 
the two places, which are separated by waters navigated 
by ocean steamers, and collision between the two classes 
of traffic, though hitherto avoided, is certainly a possible 
contingency. Accordingly, some months ago a RoyalCom- 
mission was appointed to consider the whole question of the 
crossing of the harbour by a bridge or tunnel, it being settled 
that, if the decision were in favour of a bridge, the. pre- 
vious acceptance, subject to any alteration of cost or 
minor amendment of design, rendered necessary by lapse 
of time and subsequent experience, would be confirmed. 
A tunnel would be a very incomplete solution of’ the 
question, for the bridge will accommodate double lines 
of railway and tramway connecting these on each side 
of the harbour, as well-as a road, while a tunnel, owing to 
its depth and the high levels of the shore on the north side, 
could only serve a roadway. There is, indeed, a proposal 
to construct, for the relief of the city traffic, a tube 
railway, which would be extended under the harbour to 
beneath the railway station at the North Sydney side, 
but this tube would only accommodate its own trains, the 


steam derrick which will require to be erected seven times | of 24in. cast iron pipe, the delivery being controlled by | passengers of which would have to change, by means of 


in the circumference ; the jib of the crane is 80ft. long, and | duplicate valves outside the reservoir em 


ent. Over 


| lifts, to the surface tramecars and trains at each side. 


commands at each erection sixteen columns, and the | the centre of the reservoir will be built a small house | This proposal, which is also before the Commission, can 
final erection of the crane will take place over the central fitted with an electric level recorder, and below the | scarcely be considered an alternative to the bridge, as it 
columns. The cast concrete beams are allowed to remain | reservoir is a 24in. Venturi meter with chart recorder for |'would have been if it effected the same ends, but it may 
in the forms before stripping the sides and ends about | measuring the flow to the city. The top water level of | follow as an additional work at some future time. 


thirty hours, and then allowed to mature for twenty- | the reservoir is situated at the 585 m. level, or about | 


eight days before handling. All the concrete work | 164ft. above the level of the central part of the city. 


throughout is kept thoroughly moist and sprinkled for ' 








The bridge, which will be much the largest work of the 
| kind in the Southern Hemisphere, will have a central can- 
| tilever with two anchor spans for crossing the waterway, 
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and lesser spans in the approaches on either side. The 
main span will he 1350ft. long, and the anchor spans 500ft. 
on the south and 580ft. on the north side, the clear headway 
over high tide being 170ft., this also being the depth of 
one of the pier foundations below water level, making it 
the deepest bridge foundation in the world. As the two 
main piers rise to 450ft. above harbour level, the 
total construction, vertically, will cover 620ft., which, 
we believe, is unexampled hitherto in bridge construction. 
The two main piers to carry the great weight of the canti- 
levers will each consist, above water, of four spread out 
steel legs standing on granite faced-pedestals, which will 
be founded on circular caissons, one to each leg, sunk to 
the rock. There will be thus eight caissons for the two 
piers. Each of these caissons will be of annular form, 
60ft. diameter externally and 34ft. internally, the 13ft. 
ring thus formed being pierced with ten 8ft. dredging wells 
for sinking the caisson through the clay and sand which 
overlies the rock, the weight of the concrete to be filled 
in within the 13ft. space, but outside the wells, carrying 
the structure down. The wells, as well as the upper 
part of the foundation within the 34ft. diameter central 
portion, will afterwards be also filled with concrete. The 
clay and sand beneath, in this latter space, will be so 
compressed, having no means of escape, that it will be 
able to sustain, with the solid concrete ring around it, the 
weight put upon it—that is to say, the quarter of that of 
the pier and its load. The centres of the caissons will form 
the corners of a 137ft. 6in. square, the legs battering up to 
the bridge floor level, and being continued with the same 
batter to the top. The cantilevers will be 200ft. deep at the 
main piers, and 64ft. deep at the centre of the main span and 
at the anchorages. They will be formed of two trusses, 
inclined towards each other upwards with a batter of 
lin 8, so as to secure lateral stability. The approach 
spans on the Sydney side will be made up, counting from 
the anchor pier, of three concrete arches of 141ft., one of 
95ft., and two of 90ft. span. On the North Sydney side 
there will be two 270ft. steel spans and two 70ft. arches. 
The anchor piers and those of the approaches will be 
clear of the waterway, and will rest directly on the rock. 

The accommodation provided by tk2 bridge will be a 
10ft. 10in. footway on each side, supported by brackets on 
the outside of the cantilevers ; inside, on the west side, 
a double line of standard gauge railway ; a double line 
electric tramway in the middle; and a 30ft. wood paved 
roadway on the east side. These will be supported by 
main cross girders 40ft. apart, with sixteen longitudinals 
between them. The bracing of the legs of the piers and 
towers above and of the cantilevers will be provided for. 
On one of the piers, 40ft. above the deck, will be a 
promenade and restaurant, and at its top, a view point, 
these being reached by a central lift. 

The whole scheme, which is to cost close upon 
£2,000,000, includes the construction of 1 mile 74 chains 
of railway, connecting across the bridge the present rail- 
way on the north side with a proposed city extension of 
that on the south side, and streets laid with double tram 
lines on each side of overa mile in length. The bridge, 
when completed—five and a-half years being allowed for 
its construction—will effectually provide, first, for traffic 
northwards from Sydney and the south shorter than that 
existing at present; secondly, a direct railway communi- 
cation between the business centre of the city and the 
populous northern suburbs, supplemented by road and 
tramway connection; and, thirdly, and incidentally, will 
help the distant suburbs on the south-east and west sides 
of the city in the following way :—A new central railway 
station has been recently completed, which, notwith- 
standing its name, is situated on the southern outskirts 
of the city, so that suburban residents have to change to 
tramcars to reach their places of business at the centre 
or other points of the town. The extension of the rail. 
way from this “central’’ station to the bridge, passing 
through or near the busiest quarters, will enable these 
passengers to reach their destination without change, 
and though the bridge itself will be no direct help in this 
matter, the extension railway just referred to will be a 
necessary consequence of its construction. 

There can be little doubt that the expenditure involved 
by this long-delayed improvement will be thoroughly 
justified by its results. 








THE ELECTRIC PROPULSION OF STEAMSHIPS. 


ON Monday evening, Nov. 2nd, the members of the Institu- 
tion of Marine Engineers met at the London Institution for 
the purpose of discussing Mr. W. P. Durtnall’s paper on 
‘* Steam Electric Propulsion,’’ which was read some months 
back in the Congress Hall of the Franco-British Exhibition. 
The attendance was very poor, the total number present 
including the members and visitors interested in the subject 
being about thirty. Mr. W. McLaren occupied the chair. 
First Mr. Durtnall briefly outlined the system described in 
his paper, and following this the chairman called upon thse 
present to take part in the discussion. The marine engineers, 
as a whole, did not appear inclined to appreciate Mr. Durtnall’s 
scheme, while the electrical engineers, on the other hang, 
looked at the system in a much more favourable light. The 
first speaker, Mr. W. E. Farenden, remarked upon the 
question of coal consumption. He could not see how the 
system advocated by Mr. Durtnall could save coal. It 
appeared to him that the more paris there were in connec- 
tion with a ship’s machinery the lower the efficiency. 
With an ordinary ship the propelling plant might 
be considered as being made up of three parts—namely, the 
boilers, the engines, and the propellers. With Mr. Durtnall’s 
system, however, there were five parts—namely, the 
boilers, the engines, the alternators, the motors, and the 
propellers. He failed to see how the introduction of these 
additionai parts could result in a saving of coal. The saving 
in coal was the principal point, and when Mr. Durtnall 
could prove to shipowners that the system did reduce the 
coal consumption, he thought they would have no hesitation 
in adopting it. Meantime he would like to have something 
more definite on this point, fer he absolutely failed to 
understand how a saving could take place. 





The second speaker, Mr. F. M. Simpson, first referred to 
the loss of power with electric transmission. He did not see 
that the circumstances on board a ship should differ very 
materially from those on land. The tendency in factories, 
&c., throughout the country was to employ electric motors, 
and this system appeared to work economically. Large 
generating units resulted in economy. He would like to ask 
Mr. Durtnall whether he could give an instance where electric 
transmission had been used on board ship for propelling pur- 
poses. There were, of course, electric launches worked by 
accumulators, but he would like to know whether anyone 
had tried a system similar to that advocated by Mr. Durtnall. 

Mr. J. H. Redman referred to the question of the size of 
motors. It would be interesting to know the size of a motor 
for an average ship, the speed of the motor being 60 revolu- 
tions per minute. 

Mr. F. Broadbent said that as an electrical man it was 
natural that he might be expected to think very highly of the 
system. When he first received the paper, however, he was 
inclined to believe that the scheme was devised by a mad 
inventor. Upon looking further into the subject, however, 
he had been forced to alter his opinion. He was afraid that 
the previous speakers had missed the essential features of the 
subject, The turbine had been introduced into marine ser- 
vice to economise space. It was, however, essentially a high- 
speed machine. The turbine was not economical when 
running at slow speeds. Mr. Broadbent went on to mention 
a case where a reduction in speed of 38 per cent. resulted in 
an increased steam consumption of 84 percent. If the tur- 
bine could be run at constant speed the whole time, then 
high efficiency as regards steam consumption would 
be maintained. By keeping the speed of a large turbine 
steady, one horse- power hour could be obtained on 
the propeller shaft with 11 lb. of steam. Turning to the 
question of the type of motor to employ, Mr. Broadbent 
said that many people thought that because a series-wound 
continucus-current motor was the correct thing to use on a 
tramcar or other road vehicle, that it was also the correct 
type of motor for ship propulsion. For road vehicles it was 
necessary to have a good torque at starting. If the torque 
curve of a series motor were examined it would be seen that 
the maximum torque occurred during the time the motor was 
starting under load, and that as the speed of the motor 
increased the torque dropped off. These conditions, however, 
were not necessary for marine propulsion. When the 
propeller was first set in motion only a small torque was 
needed, but as the speed of the propeller went up so must the 
torque. The squirrel cage induction motor met the case 
exactly, because when the current was switched on it gave a 
small torque, but as the speed increased so did the torque. 

Mr. Dean said, as an electrical engineer, he would very 
much like to see the question thrashed out. He would also 
like to have some information relating to the efficiency of 
propellers at various speeds. He did not see where any 
advantage would come by adopting the system with recipro- 
cating engines. The question was, however, how would it 
act with internal combustion engines? The system appeared 
to have a future before it for this class of work. The induc- 
tion motor with a short-circuited rotor appeared to be an 
ideal machine for the work. It could be quickly brought to 
rest and reversed, and such machines were remarkably 
simple. Continuing, Mr. Dean referred to an induction 
motor that he knew of in Germany which was used for 
driving a plate-rolling machine. It could be brought to rest, 
reversed and brought up to speed again in eight seconds. From 
the marine engineer’s standpoint, this was equivalent to chang- 
ing from full speed ahead to full speed astern. He did not 
think that the continuous-current motor could be compared 
with the induction motor forthisclass of work. Polyphase in- 
duction motors required practically no attention. It was only 
the lubrication of the bearings that required attention, and the 
marine engineer could well look after that. 

Mr. A. Robertson said that he stood at a disadvantage in 
expressing his views, as he was not an electrical man. Among 
other things to which he referred was the loss involved in the 
electrical transmission of the power. Mr. Durtnall, he said, had 
estimated this loss at about 10percent. He—Mr. Robertson— 
had been talking the matter over with some electrical men, 
and they had placed the transmission losses nearer 15 per 
cent. At this point Mr. Durtnall asked what capacity plant 
this referred to? To which Mr. Robertson answered 
about 1000 kilowatts. Mr. Durtnall then replied that he 
had been referring to larger plants than this. Next Mr. 
Robertson turned to the question of capital outlay. He 
thought that it would have been interesting had Mr. Durtnall 
given figures pertaining to the cost of putting the system on 
board a ship. He could not see that the system would save 
much space as compared with reciprocating engines. There 
were the turbines, alternators and motors, and all these had 
to be put on the bottom platform where space was needed. 
Lastly, Mr. Robertson referred to the question of reliability. 
With the reciprocating engine there was little doubt about it 
going round when the stesm was turned on. Asa marine 
engineer he would like to know how an electric motor would 
behave on a rough sea. 

Mr. R. H. Willis made some remarks pertaining to the 
steam consumption of reciprocating engines and steam 
turbines, and also to the steam consumption of ships pro- 
vided with both reciprocating engines and steam turbines. 

The next speaker referred to the question of speed regula- 
tion. He noticed that Mr. Durtnall proposed to use squirrel 
cage induction motors. This type of motor in its simple 
form did not readily lend itself to fine speed variation. 
There were three methods of varying the speed of an 
ordinary squirrel cage induction motor, namely, by 
reducing the voltage at the terminals, by changing the 
number of poles on the stator, and by altering the 
periodicity. The first method was practically useless for 
marine work, and, in fact, for most other classes of work, and 
could, therefore, be neglected. The method of changing the 
number of poles was fairly satisfactory, provided a fine speed 
variation was not required. The speed could only be varied 
in big jumps by this method. As regarded changing the 
periodicity, this could, of course, be done by changing the 
speed of the generators, but this was exactly what Mr. 
Durtnall’s system was intended to avoid. The speaker also 
referred to Mr. Mavor’s methods of varying the speed of 
induction motors. On the whole, the slip ring induction 
motor lent itself more readily to fine speed variation than the 
squirrel cage motor, but there was the great loss due to the 
resistance in the rotor circuit to be taken into account when 
such motors were running at low speeds. He would like to 
ask Mr. Durtnall how he proposed to obtain a fine speed 
variation with squirrel cage motors, 


Mr. E. P. Hollis remarked upon the efficiencies of present. 
day turbines, and what improvement in this direction might 
be expected. With a good modern turbine of 6000 kilowatts 
capacity it was possible to get one kilowatt hour for 13 1b. of 
steam. He thought that by reducing the clearances this 
figure would be redused to12lb. Mr. Hollis also spoke jn 
favour of the induction motor, and referred to his experience 
with these machines in shipyards, where they were subjected 
to all kinds of adverse conditions. He thought that the 
induction motor was the very best machine to employ on 
board ship. 

Mr. Durtnall then replied. He first referred to the question 
of weight. The weights of boilers and other steam plant he 
had only been able to obtain from literature, He would like 
to get some other data pertaining to this part of the plant, 
As regarded the weights of motors, these had been confirmed 
by one of the largemanufacturers. He had placed th? weight 
of large motors suitable for the purpose at 20 lb. per horse. 
power delivered. The firm he approached on the subject had 
quoted 18 lb. odd, so that he was well on the safe side. (ne 
speaker had expressed his doubts as to how the system 
could save 41 per cent. in the coal. He could statewith cn- 
fidence that with a plant consisting of two turbines and 
four 1000 B.H P. motors one-kilowatt hour could be 
generated with 16 lb. of steam. Taking all losses into con. 
sideration in the motors and switchgear, &c., one horse- 
power at the propeller shaft could be obtained for 13 lb. of 
steam. Mr. Durtnall then compared this with a ship pro- 
pelled with turbine plant alone. The indicated horse- 
power of the turbines was 4500, the speed 500 revolutions 
per minute, and the mechanical efficiency of the whole 
85 per cent. The pounds of steam per shaft horse-power 
in this case was about 21 to 22, which compared with the steam 
electric scheme, meant that the latter resulted in a saving in 
coal of 41 percent. Mr. Durtnall then went on toshow how 
the size of the turbine had the effect of lowering the steam 
consumption. He had made inquiries of a manufacturing 
firm with reference to the steam consumption of a 12,000- 
kilowatt horizontal Curtis turbine. The steam consumption 
of such a set could be guaranteed not to exceed 11 lb. per 
kilowatt hour. By using large motors one shaft horse-power 
could be obtained for 8.8lb. of steam, including all 
auxiliaries. The speed of the turbine would be 750 
ravolutions per minute, the steam pressure 160 lb. per 
square inch, and the superheat 150 deg. Mr. Durtnall 
also referred to the folly of comparing small plants 
with large ones. As the size increased, he said, so did the 
efficiency, and, at the same time, the cost per horse-power 
went down, Mr. Broadbent had made reference to high 
speeds, and had rightly pointed out that the turbine was an 
essentially high-speed machine. Many people appeared to be 
under the impression that he proposed to use the system 
with reciprocating steam engines, which wasabsurd. Coming 
to the question of the cost of the plant, which had been raised 
by Mr. Robertson, assuming the plant to be capable of 
developing from 4000 to 5000 horse-power, the cost for 
generators, motors and controllers, worked out at about 
£4 10s. per kilowatt. Mr. James Adamson, the hon, secre- 
tary, brought the meeting to a close with some remarks 
pertaining to the relative efficiencies of the reciprocating 
engine and the steam turbine, and the conditions which a 
ship’s propelling plant had to fulfil, Mr. Adamson 
also referred to the fact that there were not sufficient data 
to enable the marine engineer to arrive at a definite conclu- 
sion with reference to the new system they had before them. 
He suggested that the discussion should be reopened at a 
later date to enable others to take part in it. This suggestion 
having been approved, a vote of thanks was passed and the 
meeting terminated. 








SPECIAL STEEL RAILS. 

CHROME steel rails and rolled manganese steel rails are 
the latest developments in the United States in the endeavour 
to secure rails which will combine hardness—to resist wear— 
with toughness—to resist fracture. The chrome steel rails 
are made from open-hearth steel, with a small proportion of 
chrome added in the bath, which is said materially to 
improve their wearing properties. These rails are in 
experimental use on an elevated railway and an underground 
railway, both having very heavy city traffic and both operated 
by electricity. The manganese steel rails are peculiar in 
being rolled, a special plant being used for their manufacture. 
Rails of manganese steel are already in extensive use for the 
sharp curves of electric, elevated, and underground railways 
carrying heavy traffic, but these rails are cast and are 
enormously expensive. They cannot be machined, but have 
to be finished by grinding. The cost placed, in the 
permanent way, is about £1 per linear foot, as against 20d. 
per foot for Bessemer steel rails. But the former have lasted 
for more than six years at points where the latter require 
renewal in about six weeks. The cast manganese steel rails 
contain about 11.75 per cent. manganese, 1.12 per cent. 
carbon, 0.07 per cent. phosphorus, and 0.04 per cent. 
sulphur. The rolled manganese steel is intended for ordinary 
railways, but it is expected by some engineers that it will be 
too ductile to stand the pounding from locomotive driving 
wheels, although it is well adapted to resist the abrasive 
action of wheels and wheel flanges on curves. These are the 
latest steps in hard steel rails. Nickel steel rails have been 
tried, but generally with unsatisfactory results, and even 
where a longer life has b2en obtained this is not suffisient to 
counterbalance the very much greater cost of the rails. (ne 
trouble has been that the wear is irregular, owing to the fact that 
the nickel isnot uniformly distributed through the steel. Rails 
of Bessemer steel with carbon as high as 0.78 per cent. have 
been tried. For ordinary railway service, the best results as 
to wear and freedom from fracture have been obtained with 
Bessemer steel and open-hearth steel rails, which have high 
carbon and low phosphorus contents, and which are given « 
more careful heat treatment, and are rolled to a lower 
finishing temperature than is the practice of the mills in the 
manufacture of ordinary rails. 








Tue INSTITUTION OF MUNICIPAL ENGINEERS.—At a meeting of 
the Council of the Institution, held at the offices, 39, Victoria-stree!, 
Westminster, S.W., on Friday, October 23rd, 1908, eighteen app!i 
cations for membership, and five applications for studentship were 
considered. Of the membership applications eleven were accepted. 
and the remainder referred back for further consideration. All the 
studentship applications were accepted. The roll of the Institu 





tion is now : members, 366 ; students, five. 
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RAILWAY MATTERS. 


Tue Swedish State Railways, by way of experiment, 

will take over the working for a year of the large Majeujiinka peat 
deposits in North Sweden, Should the result be as satisfactory as 
is anticipated, it is understood that the State Railways intend to go 
in for peat production on a large scale in the north of Sweden. 
It is not for locomotive fuel the peat is intended, but for the 
heating of waiting-rooms, offices, engine-houses, &c. 
Ay actual shortage of 1579 cars on September 30th is 
by Canadian railways, due to the large movement of 
grain in Western Canada. or the United States and Canada, 
the American Railway Association’s reports show on that date a 
surplus of 125,678 cars, the smallest of the year, and less than one- 
third the maximum figure, 413,438, on April 29th. The reduction 
in the last two weeks of September was 44,974 cars, of which 
21,000 are box cars and 17,000 coal cars, 


reported 


AccorpING to a British Consular Report, the cost of the 
electrification of the following three lines, which is shortly to be 
taken in hand, will be as follows :—-Salzburg-Freilassing- Berchtesga- 
den-Kiinigsee—28 miles —-£259,670 ; Garmisch-Mittenwald-Schar- 
pitz—15 miles—£53,174 ; Garmisch-Griessen—94 miles—£51,166, 
which gives a total of £364,010. The total length of the railway 
aystem south of Munich is about 350 miles, and in all some 
£2,375,000 will be required for its electrification. 


Tut Indiana Union Traction Company has recently 
built an electric locomotive for hauling coal and goods about its 
power-houses and workshops. This locomoti‘e is 28ft long 
over all, 7ft. 3in. wide, and 12ft high. The truck centres are 
18ft. The body is mounted on McGuire trucks, which carry four 
motors driving the axles through suitable gearing. The braking 
equipment consists of Westinghouse automatic brakes, a Christen- 
sen air compressor and a double pneumatic sander. The locomo- 
tive is alsc furnished with a pneumatic bell and a headlight at each 
end. The locomotive’s weight on the drivers is 60,000 Ib. 

SuiFTING of trains is carried out with great simplicity 
by means of the new electric locomotive which has been installed 
for the purpose at Berlin in the Tempelhof yards. The locomotive 
is built ——- for use in station or locomotive yards, and uses a 
storage battery, being thus quite independent. There are two 
electric motors, one on each axle, which give 20 horse-power each, 
or 40 horse-power for the entire locomotive. A potential of 300 
volts is employed at the terminals of the battery, and there are 
160 cells. During a series of practical tests which were made with 
the locomotive, it was shown that the working speed was 7ft. per 
second, and the weight of the train varie! up to 200 tons. The 
mean weight of the trains was 60 tons. The voltage of each cell 
is 2.45 volts at the charging, and 2.09 volts on the discharge. 


Tue need of a light railway, from: Nowgong Town to 
the cone Station on the Assam-Bengai Railway, so as to link 
up the railway, the town of Nowgong and the river, and to tap 
as many of the tea gardens as possible, having been felt for many 
years, the attention of the Government of Eastern Bengal and 
Assam was drawn to the subject, and it has now sanctioned a 
survey of the proposed line being made, and it will be carried out 
during the coming cold weather by the agency of the Assam- 
Bengal Railway. The route proposed will be from Kamrup to 
Nowgong and on to Silghat, «4 Samaguri, Rangamati and 
salonah, This alignment has been carefully drawn with the 
object of serving the most thickly populated part of the country 
and as many tea gardens as possible. The length of the proposed 
line will be about 50 miles, and it is estimated that the cost will 
be about Rs. 10 lakhs. 


Ir is stated that a demand has arisen in America 
for an express and baggage car for elec ric railway service with 
doors large enough and so placed as to admit large touring auto- 
mobiles. Side doors have been made wide enough, but it is 
impossible to turn long wheel base motor cars into the interior of 
the car. A company is now building for the Chicago and Southern 
Traction Company a 52ft. express car in which the entire rear end 
is fitted with two cage doors which swing outward and through 
which the largest touring cars can be admitted. The rear corner 
posts are reinforced with heavy steel plates from the end sills to the 
end plates tostrengthen thecar transversely and prevent ‘‘ working.” 
Tho rear buffer is fitted with a large iron roller to assist in handling 
poles, rails, and other long material through the rear doors. It is 
believed this type of car will prove very serviceable and be adopted 
by other interurban railways also. 


H.M. Consut-GgneraL at Florence—Major W. P. 
Chapman—in his report for 1907 states that a project has been 
decided upon for the enlargement of the central railway station 
of that city at an estimate of £880,000. It will cons st of the 
erection of a central building, with large waiting rooms, offices, 
&c., and of two lateral buildings, the one on the right for the 
arrival of passenger trains, and the other on the left for the mails, 
luggage, and other special services. The permanent way between 
the two lateral buildings will be furnished with departure plat- 
forms and six railway tracks. The central building will be 
erected much further back in order that the square fronting the 
station may be enlarged. To obtain sufficient room for the 
lateral buildings on the right side the houses in the Via Valfonda 

side of the station—will be pulled down. A new station at the 
end of the Cascine will be built to serve as a junction and the 
station at Rifredi will be considerably enlarged. 


A FEW weeks ago the inter-urban tramway line between 
Lucca and Valdinievolo, which is secured by the construction of 
the tramway from Pescia to Monsummano, was opened to traffic. 
The tramway is 33,796 metres in length. It is a single track line of 
one metre gauge, and follows the direction of the main road. It is 
worked by means of continuous current at 850 volts, with overhead 
conductors. The electric energy is generated by three horizontal 
Otto gas-enginesatacentral station. The engines work with variable 
compression with a single cylinder, and develop 125 H.P. effective 
on the brake. Each engine drives a continuous-current dynamo 
with supplementary poles, rated at 75 kilowatts, at a tension of 
850 volts, and a speed of 890 revolutions per minute. In order to 
provide the generating station with a sufficient reserve of energy 
there is an engine worked by producer gas, rated at 330 to 380 horse- 
power, with the requisite gas generating plant. This engine is 
coupled directly to a dynamo with supplementary poles giving 
225 kilowatts, - 


_A Great electrification project will probably be con- 
sidered in the Prussian Diet this winter, for the Minister of 
Railways of that kindgom has ordered the engineers engaged in 
preparing plans for the electrification of about 300 milesof linesinand 
about Berlin to report to him this month. Ina general way it is 
understood that the project contemplates adding two new tracks to 
the existing double-track City Railway, thus affording a line for 
express and a line for local trains each way, and the connection of 
the Potsdamer Station with the Stettiner Station by an under- 
ground railway. The cost of all these improvements is expected 
to be in the neighbourhood of £9,000,000. The main arguments 
for the electrification are drawn, it is anticipated, from the very 
successful operation by electricity of the Hamburg City Railway 
during the last year and a-half. ‘A feature of ‘the project which 
will probably prove particularly interesting to American traction 
managers will be the suggestions for obtaining a revenue warrant- 
ing such a great expenditure for electrification. The local tariff 
is already so low in Berlin that it seems impossible for the City 


Ra‘lway to pay operating and fixed charges unless fares are | ing process. 


materially increased. 





NOTES AND MEMORANDA. 


AccorDInG to Indian Engineering, plaster of Paris 
may be used as a flux for melting scrap metals containing small 
amounts of iron, About 5lb. of plaster are mixed with 100 lb. 
scrap, and, when melted, the whole is stirred. On cooling, the 
plaster is removed by a blow with a hammer. The iron is thus 
pane and the flux, being neutral, does not attack the 
crucible, 


In 1907 the imports of coal at Para, Brazil, rose to 
126,248 tons, a considerable increase on previous years. This in- 
crease is probably due to increase in railway extension within the 
State and to electric extension of the tram service and lighting 
system in the city. Taking the imports of coal since 1900, we 
find that in the eight years the quantity used locally has doubled, 
the figures for coal and coke being :—1900, 60,479 tons; 1901, 
19,349 tons ; 1902, 62,893 tons; 1°03, 60,053 tons; 1904, 74,559 
tons ; 1905, 68,174 tons; 1906, 97,608 tons; and 1907, 126,248 


tons, 


A CONSULAR report dealing with the trade and coin- 
merce of Brezil states that the number of motor cars entering the 
country in 1906 is not stated in the Government returns, but it is 
found that in 1907 365 were imported, of which 230 came from 
France, 54 from the United States, 28 from Germany, and only 22 
from the United Kingdom. According to the official figures for 
1907, France nearly doubled the value of her exports as compared 
with the previous year, the United States more than doubled 
hers, while the total value of those from Germany greatly 
increased. The United Kingdom alone showed a falling off, the 
value of her exports decreasing from slightly under £13,000 to 
about £11,500. 


AN apparatus is suggested, the function of which is to 
detect the direction from which a submarine sound signal comes. 
It consists of a vertical rod with a horizontal cross piece, at the 
ends of which two similar telephones or microphones are fixed 
with the same orientation, the distance between the two receivers 
to be half a wave-length of the signalling note. The two receivers 
being connected in series and in circuit with another telephone 
are placed under water, and, on the vertical rod being rotated 
once, two maxima and two minima would be perceived. The 
required direction is that of the cross piece when the minima are 
observed. A motion of the ship or apparatus would be neceszary 
to decide from which point the sound comes. 


AccorDING to a recent consular report the large deposits 
of peat in the world, which have hitherto been of practically no 
value, may prove to be of great worth if the recent experiments 
of a French chemist, Raynaud, in distilling alcohol from peat 
prove to be ‘practical, as now seems probable. The cellulose of 
the {peat is hydrated and converted by means of sulphuric acid 





| into a soluble carbohydrate, which is fermented by means of+a 
| special yeast, which has hitherto been kept secret. According to 


statements made by Prof. Ramsay, one ton of dry peat is said to 
furnish about 43 gallons of pure spirits and about 66 lb. of 
sulphate of ammonia of 100 per cent. It is asserted that the 
manufacturing costs of one gallon of alcohol of 97 per cent. are at 
most 5d., whereas the cost of the process of distilling from 
potatoes is about Is. 6d. to 1s. Sd. 


A WELL-KNOWN firm has patented a motor-generator, 
for converting direct current at constant pressure into alternating 
current at variable pressure, each machine having a capacity corre- 
sponding to only half the maximum energy dealt with by the set. 
A rotary converter is coupled to an alternating-current generator, 
and the windings of the two armatures are arranged in series in 
such a way that two similarly situated points are joined together, 
slip-ring connections being made toa tapping on each armature 
180 deg.—electrical—removed from these points. The pressure 
between the slip-rings can be varied from zero to a maximum by 
regulating the field excitation of the alternating-current generator. 
By varying the field strength of the rotary converter the alter- 
nating-current frequency can also be varied. Since each machine 
contributes half the available slip-ring pressure, and since the 
whole current passes through both armatures, the capacity of 
each machine need only be half that corresponding to the total 
energy dealt with. 


Tue author of a paper read before the American 
Institution of Electrical Engineers points to the rapidly-increasing 
demands for power and consumption of foel in the United States, 
and urges that, as the coal deposits will probably be exhausted in 
less than 700 years, it is important to conserve the national re- 
sources to the utmost. It is probable that the water-power avail- 
able exceeds 30,000,000 horse-power, which might possibly be 
increased to 150,000,000 by storage reservoirs. The rated capacity 
of all the existing prime movers iu land industries is estimated at 
30,000,000 horse-power, but the average load probably does not 
exceed one-third of this amount; only one-tenth of the power is 
derived from water. Thirty per cent. of the power is utilised 
electrically, and this ratio is increasing twice as fast as the total 
power used. The author advocates the careful consideration of 
all schemes for improving waterways, irrigation works, &c., with a 
view to securing the maximum possible development of power con- 
currently with other benefits, and to this end he emphasises the 
necessity of Government research, and regulation of the national 
resources. ; 


AccorpInG to the Electrical World, C. P. Steinmetz 
has patented a method of automatically maintaining at a desired 
value the E.M.F. produced by an ‘“‘image-current” alternator. 
In this type of machine the field current is excited by low- 
frequency polyphase currents. The frequency of the E.M.F. in 
the generator windings is due to the relative velocity of the rotor 
and the field, the generator acting like an induction motor driven 
at a speed greater than synchronous speed. The current in the 
armature circuit induces an equal and opposite current—the image 
current—in the field circuit. In Steinmetz’s method current 
taken from the mains traverses the rheostats in the exciting 
circuits. As the current in the mains increases so also does the 
current in the exciter circuit, owing to the transformer action of 
the revolving field flux, which cuts the armature circuit. As the 
load on the generator therefore increases, both the voltage of the 
exciting and the main currents will increase. By varying the 
resistance of the rheostats it is hence possible to have a constant 
E.M.F. This is done automatically a complete diagram of con- 
nections being given. 


Ir is reported that a German firm has brought out a 
new process for melting silica and for moulding it in various forms, 
using the principle of the electric furnace. The silica— 
quartz, &c. is fused in a special type of furnace. It is 
placed in a carbon tabe, which is mounted horizontally or verti- 
cally, as desired. This tube forms one of the electrodes 
of the furnace, and it is inserted in a larger tube, which 
is used as the second electrode. In the space between the tubes is 
placed carbon powder or other conducting substance. One end of 
the inner tube is closed by a removable stopper. The outside of 
the large tube is closed by a cover, which has such shape that it 
can be inserted more or less in the melted matter of the inner 
tube. A suitable housing of firebrick encloses the whole. The 
current is passed between the two carbon pieces, and the heat 
causes the melting of the silica in the best manner. When the 
silica is entirely fused it can be taken from the mould in the form 
of asolid block. On the other hand, it can be moulded by using 
an inner core which is placed inside the above-mentioned tube, 
so as to compress the silica within the latter. Steam or com- 





ressed air can be used to give the needed pressure for the mould- 
At the conclusion the end of the mould is removed, 
and the silica is driven out by means of the movable piece. 








































































































































MISCELLANEA. 


Tue British Consul at Panama states that the country 
has been extensively prospected by miners during the year, and 
forty mines were claimed as compared to thirty-one in 1906. He 
says there is scarcely a stream which runs from the mountains to 
the sea or to the lirge rivers which does not show evidence of 
having traversed some gold-bearing place, while on some points of 
the sea shore, particularly near the mouths of the rivers, gold may 
be found in small quantities. However, there has been no develop 
ment in the extraction of minerals. 


Ir is estimated by an officer of the American Depart- 
ment of Agriculture that the recent forest fires in the United 
States have caused losses at the rate of a million dollars a day. 
In New York State al-ne 44,935 acres were destroyed by the 
flames by the end of September. The Forestry Bureau at Wash- 
ington has issued a statement declaring that probably in every 
instance the fires might have been prevented if the States had 
provided an adequate number of men to patrol the woods and 
stop the fires at their beginning. and if lumbermen and others who 
use the forests had been careful to dispose of brushwood after 
logging. 

A Boarp of Trade report upon the working of the 
Boiler Explosions Acts, which was recently issued, states that 
during the twelve months ending June, 1907, twenty-eight persons 
were killed and sixty-five injured as the result of boiler explosions. 
The number of explosions inquired into was seventy-seven. The 
number of persons killed is only very slightly above the average 
for the previous twenty-four years, but the number of explosions 
dealt with and the number of persons injured show a greater 
increase. Having regard, however, to the larger number of boilers 
in use, the number of explosions involving loss of life or personal 
injury during the year was comparatively very small. 


Tue Admiralty have been preparing a scheme for the 
better defence of our great commercial ports, and the destroyers for 
which orders have just been placed are to be assigned an important 
share in its execution. It is stated that their primary duty will be 
to defend harbours, ports, and rivers. They will not require very 
great coal capacity for this, and will, therefore, be smaller than 
the destroyers of the Tribal class, now being completed for sea. For 
their size they will, however, be heavily armed, and will be able 
to maintain very high speeds. They will be stationed around the 
coast at various points of strategical importance, the first flotilla 
being, according to present arrangements, based on the Humber, 
with probable headquarters at Grimsby. 


A REPORT from Rome, dated November Ist, states that 
the experiments with the military balloon at Bracciano were 
closed successfully on October 31st with a long-promised visit to 
Rome. Leaving Bracciano at mid-day, the balloon, after prelimi- 
nary evolutions, steered a direct course for Rome, keeping at an 
altitude of about 400 yards, which was increased to 500 yards 
above the city. Following the line of the Corso, it performed a 
circle round the Quirinal and returned to Bracciano, where it 
arrived safely at 1.30. The whole dis‘ance covered, including the 
evolutions round Bracciano, was about 36 miles, at an average 
speed of 24 miles an hour. The speed on the homeward journey 
was only slightly retarded by a contrary wind. 


AccorpiNnG to the American Army and Navy Journal, 
the large redoubt, built three years ago at Fort Riley and subjected 
to a severe test in the summer of 1907 by artillery fire with the use 
of high explosive shells, is to be reinforced with heavier timbers, 
and again put to the test of artillery fire. This time the only 
guns to be used will be the 4.7 field guns and howitzers of the 
same calibre. It has not been decided exactly when the manceuvres 
are to take place, and it will take some time to place the redoubt 
in the condition desired in order to make a sufficient test. The 
work done a year ago last summer on this redoubt and the test 
made a few months ago with the 3in. shrapnel shell was probably 
the most important demonstration ever made in the American 
army in artillery fire. It is not unreasonable to expect that the 
coming test will produce similarly great results. 


AccorDING to the Western Electrician the possible 
water ho-se-power of France is estimated at 4,500,000, of which 
only 800,000 horse-power is utilised. About an equal amount of 
power is available in Italy, but only 30,000 horse-power is utilised. 
Falls of 10,000 horse-power are abundant in the Alps. The 
estimate for Switzerland is incomplete, but about 300,000 horse- 
power is in use. Germany has 700,000 horse-power available, with 
100,000 horse-power applied. Norway has 900,000 horse-power 
ava'lable, with a large part already developed, while in Sweden 
there is 763,000 horse-power available, but mostly at a considerable 
d'stance from any industrial centre. In Great Britain there is 
70,000 horse-power already utilised, and an equal amount in Spain. 
The resources of Russia are estimated as 11,000,000 horse-power, 
of which 85,000 horse-power has been developed. The United 
States is credited with 1,500,000 horse-power in this estimate. 
Japan has 1,000,000 horse-power, of which 70,000 horse power has 
been exploited, and in the Indies 50,000 horse-power has already 
been developed. 


Ir is stated on good authority that the Admiralty 
experts sent from Portsmouth and Sheerness to investigate the 
suitability of Dundee as a submarine dept have prepared their 
report, which is favourable to the proposal. It is suggested that 
the west graving dock should be taken over wholly for the 
accommodation of submarines, the necessary precautions being 
taken to secure secrecy. The lock leading to the King William 
Dock is wide enough to take two submarines abreast, while a 
further advantage is that they could enter under their own steam. 
The Admiralty e+perts are also satisfied that adequate dry dock- 
ing accommodation is to be found at Dundee, as three submarines 
could be dry-docked in the west graving dock at one time. The 
stores and electrical facilities in connection with the docks are 
also regarded as highly satisfactory, an advantage being the handy 
situation of a patented slipway that could be used in repairing either 
submarines or torpedo craft. Hopes are entertained that, in view 
of the!satisfactory nature of the report, the port may also be 
utilised as a dep5t for torpedo craft. 


Tue Board of Trade report to the House of Commons 
on the London and District Electricity Supply Bill was issued last 
Saturday. The Board suggests, with regard to the clause governing 
the conditions affecting the supply of electricity in areas where a 
supply already exists, that it is a matter for consideration by the 
Committee whether further protection against competition could 
not properly be given to those distributors who can show that they 
are exercising their powers with due regard to the interests of the 

ublic in respect of the supply of energy for power purposes. 

e Board call attention to the fact that the period of fifty-two 
years, after which the undertaking will be liable to purchase with- 
out payment of compensation in respect of goodwill, exceeds that 
prescribed by the Electric Lighting Act of 1888, viz., forty-two 
years. They suggest for the Committee’s consideration whether 
there is any sufficient reason for the more extended period. The 
report points out that the instruction of the House of Commons 
provides that purchasing powers shall be conferred on the London 
County Council, and the Board suggests that provision should be 
made not only for compulsory purchase at certain dates, but also 
for enabling the County Council to purchase the undertaking at 
any time on terms to be agreed by them with the company. The 
Board also suggests that it would be desirable to empower the 
County Council to discharge the sum payable in respect of the 
purchase of the undertaking by the issue of stock or annuities. 
The Board do not consider it desirable that the company should be 
empowered to acquire the undertakings of other bodies without 








further recourse to Parliament. 
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Fig. 9-POWER HOUSE UNDER CONSTRUCTION Fig. 10O-STEEL FRAMEWORK OF POWER 
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Fig. 11—CONCRETE PLANT Fig. 12—-CONCRETE CABLE DUCTS: Fig. 13—-OUTLETS OF FOUR MAIN UNITS 




















Fig. 14—DOWNSTREAM SIDE OF POWER Fig. 15—TRANSFORMER HOUSE FROM TAIL RACE 
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GENERAL VIEW OF EXCAVATION AND CITY, LOOKING NORTH—MAY, 1908 











VIEW SHOWING DETAILS OF SECONDARY BEAMS—SEPTEMBER 19th, 
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PLACING RADIAL BEAMS IN POSITION—SEPTEMBER 17th, 1908 
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AGENTS ABROAD for the Sale of “THE ENGINEER.” 


_F, A. Brocgnaus, Seilergasse 4, Vienna. 


TO CORRESPONDENTS. 


fe Inorder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 


AUSTRIA. Shanghai and tong Kong eepondents that 
_—KeLiy AND WALSH, Limrrep, Shanghat a Atif. for insertion in this column, must in all cases be accompanied by a lar; 
= _F, Diemer, Fixck & BryLaEnper, Shepheard’s-buildings, Cairo, envelope legibly directed by the writer to himself, and p meaty he oder 
jE.—Bovveau & Curvinutr, Rue de la Banque, Paris, that answers received by us may be forwarded to their destination. No 
ae notice can be taken of communications which do not comply with these 


OuareLot & Orm., Rue Dauphine, 300, Paris, 
GERMANY.—ASHER anv Oo., 5, Unter den Linden, Berlin, 

F, A. Brocknaus, Leipzic; A. Tweirmeyer, Leipzic. 
J. Compripes AND Co., Railway Bookstalls, Bombay. 


instructions, 

fe All letters intended for insertion in Tux Enouruse, or containing 
questions, should be accompanied by the name and address of the writer, 
not Peeping FP nape ponmin but as a proof of good faith, No notice 
whatever can of anonymous communications, 


—A. 
LY, Lonscuan anv Oo., 307, Corso, Rome; Fratsut Traves, Corso 
Umberto 1, 174, Rome; Faareutt Booca, Turin; Unrico Hospi, | pe- We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request corr: nts to keep copies. 


Milan. 
JAPAN.—Keviy AND WALSH, Liurrsp, Yokohama. 
Zz. P. Marvya anv Oo., Tokyo and Yokohama, 
RUSSIA.—O. RICKER, 14, Nevsky Prospect, St. Petersburg. 
UNITED STATES OF AMERIOA.—InTsRNaTIONAL News Oo., 83 and 85, 
Duane-street, New York; Supscrrption Nuws Oo., Chicago. 
s, AFRIOA.—WM. Dawson & Sons, Liurrep, 7, Sea-st. (Boz 489), Capetown. 
7 OxnTRAL News Aoency, Limirgp, Joh burg, Capetown, 
Durban, &c., and at all their Bookstalis. 
J. O. Jura anv Co., Capetown, Port Mlizabeth, Johannesburg, 
East London, Grahamstown, 
AUSTRALIA.—GORDON AND Gorton, Melbourne, Sydney, and Queen-street, 
Brisbane, &c. 
MELVILLE AND MuuuEn, Melbourne, 
TuRNER AND Henpgrson, Hunt-street, Sydney. 
NEW ZEALAND.—Gorpon np Gorton, Cuba-street Extension, Wellington, 
and Bedford-road, Christchurch. 
Upton AND Oo., Auckland ; Crate, J. W., Napier. 
OANADA.—Dawson, W., AND Sons, Luarrep, Manning-chambers, Toronto. 
MonTREAL News Co., 386 and 388, St. James-street, Montreal. | 
Toronto News Oo., 42, Yonge-street, Toronto. 
OEYLON.—Wis4YARTNA AND OO., Colombo, 
JAMAIOA.—SoLLas anp Cockine, Kingston. 
STRAITS SETTLEMENTS.—Kaiy anp Wausu, Luatrap, Singapore. 


REPLIES. 

P. W. G. (Goodmayes).—You should apply for particulars to H.M. Chief 
Inspector of Factories, Factory Department, Home-office, Whitehall. 

T. G. N. (Huddersfield).—You might try ‘“ Sugar Machinery,” by A. J. 
Wallis-Taylor. W. Reder and Sons, 164, Aldersgate-street, London. 
Price 5s, 

A. C, W.—Your inquiry would involve too long an answer to be dealt with 
in this column, but it has been referred to our legal contributor, and 
will be answered in due course. 

H. B. (Erith).—There is no patent in ordinary iron moulds, They are 
used principally for the production of what are called chiiled castings. 
Special washes for painting them inside are occasionally used and 
patented, 








| INQUIRIES. 


THE PREVENTION OF RUST. 
Sir,—We should be very much obliged if any of your readers would let 
| us know their experience as to the best method of preventing rust on 
| highly-finisted machinery packed for export. 


November 3rd, MILLER AND Co., LIMITED. 


| 
} _— 
| CENTRIFUGAL MACHINES AND ROLLER BEARINGS, 
| Sir,—Can any of your readers give me the address of a firm of the name 
PBiad? a of Kennedy and Lawrence who are makers of centrifugal machines, and 
also tell me who are the makers of Henderson’s patented roller bearings? 
B. K. 


| November 3rd. 
SUBSCRIPTIONS. 


Exemmsr can be had, by order, from any newsagent in town or 
oe at the various A Be. stations ; or it can, if # caper scons be 
supplied direct from the office on the following terms (paid in advance) 
Half-yearly (including double number) .. .. £0 14s. 6d. Tue Junior InstirvTion or ENGINEERS.—Saturday, November 14th, at 
Yearly (including two double numbers) .. .. £1 9%. Od. 3p.m. Visit to the Selfridge Store Buildings in Oxford-street. 
Quorn Ravine Cases, to hold six issues, 2s. 6d. each, post free 28. 10d. | Tye Raiway CiuB.—Tuesday, November 10th, at 7.30 p.m. Paper, 
sredit occur, an extra charge of two shillings and sixpence per annum | “ Superheating Apparatus for Locomotives,” by Mr. G. H. Gairns, 
will be made. | INSTITUTE OF MARINE ENGINEERS.—Monday, November 9th, at 8 p.m., 
Foreign Subscriptions will, until further notice, be received at the rates | at 58, Romford-road, Stratford, E. Lecture, ‘‘ Scientific Boiler Control,” 
given below. Foreign Subscribers paying in advance at these rates will | by Mr. G. A. H. Binz. 
receive TH# ENGINEER weekly and post free. Subscriptions sent by | Tux Institution oF MECHANICAL ENGINEERS: GRADUATES’ ASSOCIATION. — 
Post-office Order must be made pe able to Toe ENGINEER, and acconi- Paper, “‘ Railway Fog and Automatic 
panied by letter of advice to the lisher. 

Tan Papgr Ooprrs. THick Papsr OCoprss. | 
Half-yearly £0 188, Od. | Half-yearly £1 0 34. | 8p.m., at Great George-street, Westminster, S.W. 
Yearly £1 16s. Od.| Yearly .. .. .. £2 0 6d. | Paper, “Glasgow Central Station Extension,” by D. 

(The difference to cover extra postage.) | M. Inst. C.E. 
Canadian Subscriptions :— 


| Tue BtRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.—Saturday, 
Thin paper Edition .. .. .. £1 Ils° 6d. per annum, | November 7th, at 7 p.m., at the Grand Hotel, Colmore-row. Ordinary 
Thick ,, = = ee en ee ae SS * | monthly meeting. Paper, ‘ Evectricaliy-driven Rolling Mills,” by Mr. C. 


| A. Ablett, B.Sc., A.M. Inst. C.E. 
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Subscriptions received at all Post-offices on the Continent. 











MEETINGS NEXT WEEK. 





Monday, November 9th, at 8 p.m. 
| Signalling,” by Mr. Lionel Hiller. 
Tue InstiruTION OF Civim ENcINEERS.—Tuesday, November 10th, at 
Ordinary meeting. 
A. Matheson, 








The charge for advertisements of four lines and under is three | 
shillings, for every two lines afterwards one shilling and sixpence; odd | 
lines are cha: one shilling. When an advertisement measures an 
inch or more, the charge is 108. per inch. All single advertisemen 
from the country must be accompanied by a remittance in payment. 
Alternate advertisements will be inserted with all practical regularity, 
but regularity cannot be guaran in any such case, All except 
weekly advertisements are taken subject to this condition. | 


Advertisements cannot be inserted unless delivered sea! 
Five o’clock on Thursday evening, and in consequence of 
the necessity for going to press early with a portion of the 
edition ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 


oe THE annual reports to the Secretary of the Board 
Letters relating to Advertisements and the 


poodle og tye athe Publisher! Me Saaeee Whiten ais thes |of Trade on the working of the Boiler Explosions 
letters to be addressed to the Editor of THR ENGINEER. | Act must be read between the lines in order that 
the full value may be got out of them. Unfortu- 
nately, they leave the impression that the reporters 
—that is to say the Commissioners—appointed to 
ascertain the how and the why of boiler explosions 
undertake every inquiry with the. full conviction 
that someone is more or less criminally responsible ; 
that, in fact, such a thing as an unforeseen boiler 
explosion is unthinkable. They assume in all cases, 
under all circumstances, that the boiler announces 
that it is going to blow up; and the announcement 
is so strenuous and so blatant that nothing but gross 
incompetence or criminal negligence can explain the 
circumstance that the announcement has been neg- 
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The Board of Trade Report on Boiler Explosions. 





Telegraphic Address, ““ ENGINEER NEWSPAPER, LONDON,” 
Telephone—No, 13352 Central. 








PUBLISHER'S NOTICES. 


_ With this week’s number is issued as a Supplement a Two-page 
Engraving of the South Reservoir Jor the New Water Supply for 
Monterey, Mexico. Every copy as issued by the Publisher includes 
a copy of this Supplement, and subscribers are requested to notify 
the fact should they not receive it. ; 
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«” It any subscriber abroad should receive THR ENGINEER 1n an 
imperfect or mutilated condition, he will oblige by giving prompt 
wiformation of the fact to the Publisher, with the name of the 
Agent through whom the Paper is obtained. Such inconvenience, 
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at best a grudging admission that, after all, no one 
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figures remain irregular to a degree; no even 
curve could be plotted from them. Thus in the 
first year after the passing of the Act there were 
45 explosions and 35 lives lost. In 1887-8 there 
were 61 explosions and 31 killed. In 1894-5 the 
explosions were 114 and the deaths 43. The best 
year of all was 1905-6, with 54 ‘explosions and 
25 deaths. It does not appear that the failures 
have any traceable connection with the number 
of boilers, with the trade of the country, 
or, indeed, any definite factor. That a 
large percentage of explosions is due to neg- 
ligence and ignorance is certain, and these 
cases ought to be attacked in the way which we 
have over and over again advocated in our pages, 
and to which we have never yet heard the smallest 
objection advanced. Itis, simply, that every owner 
of a boiler which explodes should be put on his trial 
for manslaughter if anyone is killed. If heis not to 
blame he will have no difficulty in clearing himself. 
If a man bought a rusty old cannon and fired it off 
close to the roadside on Guy Fawkes’ day, and the 
gun burst and killed a bystander, he would certainly 
be tried for manslaughter. In what respect would 
his action differ from that of the man who buys a 
rusty old boiler for a few pounds, and uses it in the 
middle of a crowded farmyard? Why should 
he get off with a fine of a few pounds when 
two or three men are killed? There are 
plenty of examples of this kind given in the 
report. On the other hand, we have cases 
where it is very difficult indeed to apportion blame, 
or say that any one was negligent or ignorant. A 
boiler explosion is the result of a crack, or grooving, 
or corrosion, in some inaccessible place. The 
inspector has no reason to suspect the existence of 
any defect of the kind. To get at the place might 
mean stripping the boiler, or interrupting the work 
of a factory at a very busy time. The boiler gives 
way, and then the Commissioners, wise after the 
event, say that the existence of the weakness ought 
to have been discovered. In France and Germany 
and Austria, where Government interference is 
active, it does not appear that boiler explosions are 
smaller in number or less fatal than they are in 
this country. If all boilers were insured, and the 
advice of the insurance companies’ officers was 
taken promptly, there would be a_ considerable 
diminution in the number of.explosions; but it 
would be a blunder to suppose that absolute immu- 
nity would be secured. The insurance companies 
can only deal with structural defects; those of 
management are, of course, beyond their control. 
But there are hundreds of dreadfully bad boilers 
bought and sold and used every year, in spite of the 
fact that no insurance company will look at them; 
and the market for these things will never be 
stopped until, as we suggest, the owners find that 
they run the risk of being tried for manslaughter if 
they use them. 

Of the seventy-seven “explosions” recorded, no 
fewer than eleven were fractures of pipes, valve 
chests, &c., brought about by water hammer. 
Details are lacking, but so many catastrophes 
followed the opening of drain cocks, that we are 
disposed to agree with one of our correspondents 
this week, and say that drain cocks should not be 
fitted to steam pipes at all. The only way to secure 
safety seems to lie in having only one stop valve 
close to the boiler which may be controlled from the 
engine-house by an electric current. A steam trap 
could be fitted near the engine; yet we are not 
sure that the immunity secured in this way would 
be worth the trouble and expense. No attempt 
whatever is made by the Commissioners to explain 
why opening a drain valve should set up water 
hammer. This is, we may add, one of the most 
interesting questions ever asked by the steam user. 
In one case the report states that a din. drain 
was too small. What is the right size for a drain ~ 
cock? What proportion should it bear to that of 
the pipe on which it is fitted ? 

It is gratifying to find that in one case only—that 
of the thermal storage cylinder at Greenwich, 
fully reported in our pages during the progress of 
the inquiry—did any question arise as to the 
quality of the materials employed ; and in that case 
the Commissioners decided that the material was 
perfectly satisfactory.. Leaving the water hammer 
cases on one side, nearly all the catastrophes seem 
to have been due to weakness, mostly the result of 
old age or disease, and presented nothing abnormal, 
or claiming special consideration at our hands. 


Cylinder Condensation. 


THE letters which will be found on another 
page addressed by M. Bollinckx, of Brussels, 
to the late Bryan Donkin possess considerable 
interest. It is true that they were written 
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fourteen years ago, but they are just as applicable 
to existing conditions now as they were then. The 
pursuit of economy in steam engines has for many 
years centred on one object. Let cylinder conden- 
sation be stopped and all the rest will follow. At 
one time it was believed that this was a simple 
thing and easy todo. The falsity of that faith has 
long since been demonstrated. Cylinder condensa- 
tion will never be stopped unless we know precisely 
to what itis due. The knowledge may only serve 
to prove that it never can be stopped; but even 
that would be a gain. The advocates of super- 
heating maintain that they have solved the problem ; 
but it remains to be proved that the solution is 
applicable in general practice—that the remedy is 
not more costly than the disease. So far, at all 
events, it seems to be clear that the moderate and 
highly useful 
mercially successful does not entirely stop cylinder 
condensation but only reduces its amount. 

It will be seen that fourteen years ago M. 
Bollinckx pinned his faith on jacketing. To the 
minimisation of clearance space he attached little 
importance. He took the steam for the high- 
pressure cylinder into the jacket at the top, so that 
all priming water and condensed steam might run 
down to the bottom and then be drained off. The 
cylinder walls he made very thin, and supported 
them by rings which acted the part, he hoped, of 
“ gills,” so as to render the action of the jacket 
stcam more powerful. In effect, he cast his 
cylinders thick, and then turned deep grooves in 
them. He ribbed his cylinder covers and his piston 
faces. He polished ali the surfaces over which 
steam passed, and he tried to jacket his pistons. 
It does not appear, however, that the results 
obtained fulfilled his hopes. He refers to a curious 
experiment which will be new to many of our 
readers, made by Donkin with a Sulzer engine. 
High-pressure steam was admitted to the cylinder 
during the compression period by an auxiliary 
valve. M. Bollinckx is much surprised to find 
that this was not accompanied by a rise in the 
compression pressure—a fact which goes to prove, 
he says, the enormous condensation which must 
take place during admission. Unless the cylinder 
surfaces have “a certain temperature,” it is 
obviously impossible that the pressure can rise 
during compression. Here we may remark that the 
phenomena of compression in a steam engine 
cylinder are quite complex and little understood. 
Adiabatic and isothermal compression of permanent 
gases may be dealt with easily enough. But 
matters are quite different when we are working 
with the most unstable fluid that exists. ll 
that can be predicated with reasonable certainty 
is that the compression pressure will be less than by 
calculation it ought to be; and that if the weight 
of water present is greater than one-third of that 
of the steam, after a certain point has been reached 
the compression pressure will no longer rise—the 
steam will be liquefied. To all intents and pur- 
poses the result is the same as though the water 
absorbed the steam just as it would CO.. 

It has been a favourite contention with those 
who treat the steam engine on theoretical grounds 
that a material advantage would be gained by 
filling the jacket with steam much hotter and of a 
higher pressure than that passing into the engine. 
This has been tried many times but given up. The 
gain was not worth the risk incurred by carrying a 
heavy pressure in the jacket. M. Bol inckx is 
troubled in mind because he finds that the advantage 
derived in this way is minute, whereas it ought to 
be considerable. Also he has constructed a com- 
pound engine in which the low-pressure cylinder 
and the intermediate receiver were jacketed with 
steam having a pressure of 90 lb., and yet the 
economy was not better than that obtained when 
the intermediate receiver was not jacketed at all, 
and the low-pressure jacket simply contained the 
steam passing through it from the high-pressure 
cylinder to the low-pressure cylinder. He can 
give no explanation, unless it is that there 
is not enough circulation in the jacket. Further 
than this, “Je n’en sais rien, mais le fait 
brutal est 14’ After referring to the effect of wire- 
drawing, he refers to statements made by Hirn and 
Hallouer, which we confess are quite new to us, 
to the effect that wire-drawing by the use of small 
ports may be such efficient a means of economy that 
expansion gear is unnecessary; and the speed can 
be regulated without loss of economy with an 
ordinary butterfly throttle valve. 

Many years ago we suggested in our pages the 
filling cf jackets with heated water, its temperature 
to be raised by a system of pipes in the flues or 
uptake, so as to utilise the waste heat. This water 
might be caused to circulate as in the high-pressure 


degree of superheat that is com- | 
| take place. 


hot water system used for warming buildings, or by 
a force pump. If objection were taken to water 
because of the pressure, then we pointed out that 
oil might be used. It will be seen that M. 
Bollinekx holds that the oil system would not work 
because the oil could not part freely with its heat 
to the metal. We have here the old phase 
of the whole problem. It is not enough to 
provide heat, we have to transfer it from one 
body to another. In this connection attention 
may be directed to a point of special interest of 
which sight is usually lost. We are told continually 
that the reason why the jacket will not work is 
that it has to transmit its heat through the thick- 
ness of the metal; but in the case of Watt’s earlier 
engines, the piston worked in an atmosphere of 
steam instead of one of air, and it does not seem 
possible that any so-called initial condensation could 
Condensation, if any occurred, wust 





have been continuous during the time the engine 
was coming indoors; but putting this on one side | 
as not strictly parallel, we may say that a double | 
piston engine has been tried in Belgium. The two 
pistons are on one rod in a cylinder more than two | 
strokes long. Boiler pressure steam always lived | 
between the two pistons when the engine was at | 
work, and, of course, heated up the cylinder directly 
in advance of the piston for each stroke. We cannot 
find, however, that this engine was abnormally 
economical It was patented about 1903 by M. 
Francois, an engineer in the Cockerill Works, | 
Seraing. In another form the same idea was em- 
bodied in an engine patented in this country a dozen 
years previously. An engine was tried, and with 
steam slightly superheated—63 deg. to 83 deg. Fah. 
—it developed about 110 I.H.P., with 16.8 lb. to 
17.5 lb. of steam per horse per hour, depending on 
the superheat. This was a very fair result for a 
non-condensing engine; but it is obvious that the 
superheating played an important part. 

As we have said, things are in the same position 
now that they were fourteen years, or for that 
matter, twice fourteen years ago. The dispassionate 
onlooker sees two parties—one convinced that the 
jacket is essential to economy, the other that it 
does more harm than good. Each is prepared to 
prove his contention, and does prove it. But, 
curiously enough, the same engines can be used by 
both parties to support their own views. This is 
the reason, no doubt, why the Institution of 
Mechanical Engineers’ Committee on Steam Jackets 
has up to the present been unable to arrive at any 
fixed conclusions whatever. 


Provisional Orders under the Electric Lighting 
Acts. 


WE published last week a letter from the Secre- 
tary to the Board of Trade in which the views of 
the Board on the subject of local authorities and 
provisional orders is clearly expressed. It has 
become. a common practice for these bodies to 
obtain Provisional Orders and refrain from putting 
them into force. As the result, legitimate enterprise | 
on the part of companies and private individuals | 
has been interfered with, while the Board has been 
compelled from time to time to revoke Orders already 
granted. This is not the first time that complaint 
has been made by the Board on this head. In 
November, 1905, they stated that they would not 
be prepared to grant an Order to the local authority 
unless they were satisfied that the powers will be 
exercised either by the local authority themselves, 
or, in exceptional cases, by a company—to be 
named in the Order—when special power is taken 
to transfer to the company within a limited period. 
The Board will in future require something more 
than this, namely, evidence that a scheme has been 
definitely considered by the promoters, and that the 
application is made’ with a view to putting that 
scheme into operation on the Order being obtained. 
The figures relating to this matter are some- 
what startling, and certainly afford sufficient 
justification for the action of the Board. It 
appears that out of 1048 Orders made and 
confirmed by Parliament, 227 have been revoked 
or repealed. It is further estimated that, even 
after allowing for cases where several orders are 
worked by one undertaking, there are not more than 
500 electric lighting Orders of which the powers 
have been exercised, so that some 250 Orders are 
more than two years old, and are still lying 
dormant. The objection to granting a Provisional 
Order which the local authority never intends to 
put in force lies in this—that any local authority 
can veto the grant of an Order to a company or 
private person. If the local authority hasan Order 








which it may put in force at any moment, it will 





obviously not assent cheerfully to the appearance 


of a rival in the field. There are good grounds for 
thinking that the time has come when this power 
of veto should be abolished. At present it can on} 

he dispensed with if the Board of Trade, having 
regard to all the circumstances of the case, are of 
opinion that it ought to be dispensed with. [py the 
sessions of 1904 and 1905 Government Bills were 
promoted in Parliament to remove this right. of 
veto, but they came to nothing. Perhaps the recent 
letter from the Board of Trade is earnest that the 
Government are about to take up the matter once 
more, 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Lasr Friday evening the adjourned discussion on \y, 


| Darbishire’s paper on “ Repairs, Renewals, Deterioration, 


and Depreciation of Workshop Plant and Machinery” 
was resumed. There was a very good attendance, and 
the President, Mr. T. Hurry Riches, was in the chair, 
The paper was printed in full in our last issue. After 
the usual formal business had been transacted, the 
President called upon Mr. George E. Jones to open the 
discussion. His criticisms were short and not severe; 
indeed, he appeared to agree with most of the author's 
remarks. He remarked that in general practice the 
curves as shown in the paper in Fig. 1 were perhaps the 
most convenient for purposes of approximation for 
the determination of depreciation. But they were 
arbitrary and exhibited the defect that depreciation kept 
diminishing as the machine got older. Though the 
greater rate for the first few years was large, he thought 
it was reasonable, as it brought the value more rapidly 
down to an intrinsic one. With regard to depr:ciation 
he advocated 10 per cent. for all-round depreciation, 
which he thought would meet the needs of most busi- 
nesses. It seemed to him needless to use various rates 
of depreciation. 

Mr. W. G. Cooke agreed generally with the paper. Te 
objected to the title, considering that the words repairs 
and renewals should have been omitted, as they were 
co-related to deterioration and depreciation if the plant 
was to be maintained in proper running order. He was 
strongly of opinion with regard to valuation that this 
should be carried out by an engineer, and not an 
accountant, but that the latter should base his calcula. 
tions on the figures given by the engineer. He also 
agreed with the author that each machine should be 
dealt with separately in the plant book. He did not 
agree with the argument that depreciation did not occur 
under certain circumstances, as it appeared to him that 
there must come a time in the life of every machine when 
no process of renewal could put it into proper working 
condition, and a depreciation fund was necessary to 
replace that machine. With regard to the life of a 
machine, it used to be customary to work this out on a 


4 per cent. basis, but in many instances this had been 


reduced to 3 per cent. An example given by Mr. Cooke 
was that of a machine costing £500, with a life of twenty 
years. Then on a3 per cent. basis £18 10s. would have 
to be invested at compound interest to realise the full 
value of the machine at the end of the twenty years. The 
principle suggested was to have in hand a fund to replacz 
any machine at the end of its estimated life. 

Professor Robert H. Smith took objection to the author's 
statement that the workman in charge of a machine 
should be made responsible for the machine being main- 
tained in good condition. He could not think that the 
author meant that a fireman could discover what was 
wrong with his boiler. Special highly-trained men inspec- 
tors were required for this work. He agreed with Mr. 
Price Williams in that there was no difference in princi- 
ple in respect of depreciation and repairs between the 
plant and machinery of engineering workshops and the 
rolling stock of a railway. He had long been of opinion 
that the American craze for scrapping was economically 
unsound. He did not see that raising fresh capital for 
replacements was necessarily and always unsound finance, 
and at some length gave his reasons for saying so. Deal 
ing with the question generally, Professor Smith stated 
that it was notorious that many divergent opinions were 
held upon the subject of depreciation, &c. However, 
there were six points upon which he thought everyone 
was in agreement. These were: that depreciation was 
often unfortunately not recognised as essential; that 
notions as to the real meaning of depreciation were 
very vague; that evaluation of depreciation was not for 
a non-technical accountant to estimate ; that depreciation 
depends upon repairs, but not only on the cost of such 
repairs, but also on the degree and efficiency of renova- 
tion ; that perfect repairing did not result in zero-deprecia- 
tion; that the estimate of the life of plant was only 
an estimate and an uncertain quantity; and with re- 
gard to this he expressed the opinion that the 
life could be much more accurately estimated after the 
machine had been at work a few years. He explained 
that a distinction must be made between intrinsic and 
extrinsic or market depreciation. It was stated by way 
of definition that intrinsic values change only in conse- 
quence of change in the machine itself, and extrinsic 
values change because of external circumstances, such as 
selling price of articles produced, efficiency and economy 
of new patterns of similar competing machines brought 
into the market, &c. He then referred at some length 
to a system he had proposed some years ago for deter- 
mining depreciation. This method was represented by 
the following equations :— 

Where P;, = present capitalised value 
i = rate of interest. 
Pp, (1 +74)" =U 
=(R- Wi tint... 6 
where C = first cost of the machine, and R and W are 
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cross earnings and the total running costs, and 
the eee en to the nth year before the end of the 
the rt the machine. Now the decrease of the present 
wot ised earning value was given by the equation 


capita esi 
= (R— W)a+1(Q1+ t) — Ppt 
: giv depreciation, and W includes the in- 
this forms See cake The depreciation of the present 
intrinsic value during the (m — 1) year 
R—W-—iC 
=Tsy7 


ulation of Dy, is really the decrease of earning 


is cale re 
oe wal really includes dividends. The depreciation 
ots machine in the course of any one year was defined 


n the capitalised present value of its net 
earning power, taking into account the probable duration 
of its remaining life. In finding its net earning power, 
all the money burdens it has to carry must be included 
in the calculation. ; ; 

Mr A. kK. Bruce considered that the paper dealt with two 
ant factors in relation to the management of 
engineering establishments. The first was a financial 
and the second an engineering question. An important 
joint raised by the author was the question as to who 
chould look after the plant. He was once in a large 
American firm which had a plant engineer, and he 
believed this to be the usual practice in that country. 


as the change i 


very import 


This man had to bea general engineer, and his sole work was | depreciation in the latter case would not affect the profits 


to look after the machinery, and he alone was responsible 
for it being in good working order. He also cited a case 
of a shop in Germany where a man was employed to look 
after the shafting and belting, and his whole time was 
spent upon this. He regretted that the author had not 
mentioned the tool-room foreman in the paper, as this 


man's work was most important in even moderately | or that it took much time to fill in, and 


large firms. 
accouniants, he was of opinion that an outside valuation 
of machinery was the best scheme which could be 
devised, and an excellent plan of action for a works 
manager was to look very carefully after his best and most 
productive machines. It appeared to him to be impossible 
to fix a general basis for depreciation, as this would vary 
from zero to infinity. He mentioned a case where an engi- 
neer had once told that he liked to see a large renewal and 
repair bill, for then he knew that his machinery was 
being properly cared for. In conclusion, he expressed 
the belief that many of the renewals required were due to 
carelessness on the part of the men, and that it had 
always been his practice to render the machinery under 
his charge as fool-proof as it was possible to make it. 

At the call of the President, Mr. W. Tetley 
Stephenson, of the London School of Economics, spoke. 
He failed to see any appreciable difference between 
repairs, renewals, deterioration, and depreciation of work- 
shop plant, and any other implements which were used 


Dealing with the questions of engineers and | where a similar card was used, and no difficulty whatever 


the quality and condition of the plant and machinery, 
Mr. Bamber stated the personal element must be taken 
into account, and also the ability of the staff. In India 
it was essential to have a percentage of spare parts of 
machines in the workshops, as it was not always possible 
to obtain spares quickly, for if not, any breakdown would 
cause an expensive delay. He always kept spares of parts 
that were likely to go wrong, and these parts were quite 
interchangeable. He made the rather astonishing state 
ment that a machine became obsolete so soon as a better 
one was placed on the market. However, he did not 
believe in scrapping machines, and suggested that new 
work should always be found, where possible, for old or 
superseded machinery. In this connection he quoted a 
case where electrical driving wheel lathes were adapted 
for journal turning. With regard to depreciation, he 
stated that under Government orders this was put down 
at 8 per cent. on the East India Railway, and that the 
maintenance worked out at about 3 per cent. 

The author was then called upon to reply. He thought 
that his meaning of depreciation had not been properly 
understood. The depreciation fund to which he referred 
was for providing means for replacing machinery at the 
end of a closely-estimated life, and this estimate should 
be made short if there was any doubt. As often as not, 
depreciation was wrongly treated. Many speakers had 
referred to his statement that there was a differ- 
ence between engineering workshops and railway rolling 
stock. He still maintained that that was so, because the 








so much as in a purely mechanical workshop. With 
regard to the criticism of the suggested card for 
reporting defective machinery, he believed that 
the workman should be the first to draw attention to 
defects, as he is in the best position to do so. He did not 
agree with Mr. Shirley Price that the card was complicated, 
he ci & case 








was experienced. Its success rested with the men. If they 
would fillin the card the system was easily carried out, 
but the one difficulty he knew was that in many cases 
the men would not fill the card up. He firmly believed 
that shop managers should know the cost of every 
machine in the place, and its value. He admitted that 
the fluctuation of market value was dangerous to deal 
with when writing off for depreciation. The cost of 
repairs, however, should certainly not be added to the 
value of the machinery, and with this Mr. Donaldson 
was in agreement. Fluctuations in market values were 
most difficult to gauge, and his system did not provide for 
a revolution, and if revolutions were of frequent occur- 
rence then insurance should be resorted to. He deprecated 
unnecessary scrapping, and stated that when new processes 
or methods were introduced judgment should be exercised 
to see if old machinery could not be adapted to new 
methods. As a case in point, he instanced the introduc- 
tion of milling machinery. This came into fashion some 








to carry on a business. With regard to the much debated | 
question of engineer and accountant, he thought that in | 
the majority of cases the latter has hitherto done far too | 
much, but in the paper the author desires the engineer to | 
do the accountant’s work. In his opinion an engineer | 
should estimate the life and probable cost of repairs and 

then leave it to the accountant to work ont what the 

depreciation should be. 

Mr. Mark Robinson objected to the phrase stock book | 
being used to denote machinery. Plant ledger was the | 
term generally applied, and he considered it far better. He | 
objected also to the title saying that it ought to have been 
“depreciation” only. It should be taken for granted that 
renewals and repairs should be carried out properly. The 
very essence of success was to keep the plant as | 
perfect as possible. He agreed with Mr. All cosa 
remarks about the co-working of engineers and account- | 
ants, and stated that this was the system carried on in | 
the firm with which he was connected. 

The next speaker, Mr. Harold J. King, found no fault with | 
the principles underlying the paper. He appeared to be in | 
sympathy with the card system suggested by the author, | 
provided that it was simplified as much as possible. He 
did not agree with a previous speaker, who had stated 
that the locomotive the“ Lady of the Lake” showed no 
depreciation after thirty years because it had been so 
carefully renovated. There must have been depreciation. 
A locomotive was essentially an earning machine, and it 
would have been better to have written it off in fifteen 
years than to have kept on repairing it. 

Mr. Tomkins emphasised the fact that depreciation is 
an absolute charge, and all who had to do with machinery 
knew this. It was a fact which could not be too 
often repeated, because prospectuses of companies 
appeared every day showing profits before depreciation 
was deducted, and depreciation ought to be a first cost. 
It was very difficult to estimate depreciation, but a 
sufficient sum should certainly be written off every 
year. He knew of some works where not more 
than 10 per cent. of the machinery there was in use ten 
years ago. Of course, the life of a machine depended 
upon different classes of work upon which it was engaged, 
and there could be no hard-and-fast rules laid down for 
guidance in the estimation of depreciation. Dealing 
with the question of engineer and accountant, he could 
not help thinking that, valuable as the accountant was, 
the engineer and those above him ought to supply the 
figures upon which the accountant worked. 

: Mr. Kelway Bamber dealt with Indian methods on a 
arge railway. He regretted that the subject of wear and 
tear had been neglected. This was not soin India. There 
the question had received such attention that he had 
thought they had reached finality until he saw Professor 
Smith's suceinet equations as to how to deal with the 
oo. He regarded accountants as useful in telling 

© engineer how much he had spent during any definite 
pe, and for keeping a check upon the expenditure, 
ut apparently he did not think that he had any other 
useful function. With regard to the statement in the 
paper that the efficiency of manufacture depends upon 








| from one town to another as a distinct triumph for French 





thirty years ago, and in consequence many slotting 
machines were scrapped. In the shops where he was 
engaged the slotting machines were converted into 
milling machines with excellent results, and he believed 
that many similar cases could be quoted. His advice 
was, don’t be too ready to scrap machinery. He did not 
agree with the depreciation curves suggested by Mr. 
Pendlebury, because they gave a very heavy charge at 
the end of the life of the machine, or just at a time when 
its earning value was least. He much preferred the 
system advocated in the paper. In reply to Mr. Cooke, 
he did not think that any firm adopted the renewal 
fund system in dealing with depreciation. He believed 
it to be good, and to have failed only because it was a 
theoretical system. 


CROSS-COUNTRY FLIGHTS. 


Tue flight undertaken by M. Farman last week from 
Chilons-sur- Marne to Rheims has aroused a great deal of 
enthusiasm among our neighbours on the other side of 
the Channel, who regard this first flight across country 


machines. The remarkable successes of Wilbur Wright 
at Le Mans put the French aéroplanes so much in the 
background that even our neighbours began to question 
the superiority of their systems, and in the hope of 
stimulating French experimenters to fresh endeavours 
quite a large number of prizes are being offered by the 
different associations which are being constituted for the 
encouragement of mechanical flight, among these prizes 
being one of £4000, which is to be offered for an aéroplane 
contest to take place next year, and to consist in flights 
between three towns in three daily stages. In fact, the 
total amount being subscribed for prize money offers 
perhaps the most powerful inducement than has yet been 
put forward in favour of any new movement. On the 
same day that the Ligue Aérienne was discussing the 
conditions of a prize for a first flight across country, 
H. Farman, who has established his headquarters at 
Chalons-sur-Marne, undertook his flightto Rheims. Late 
in the afternoon he was preparing his machine, when it 
occurred to him that the conditions were ideal for a long 
flight, their being scarcely a breath of wind, and he started 
on the journey to Rheims, following as much as possible 
the main coal and keeping at a sufficiently high altitude 
to be clear of the tall poplar trees which line the route. 
He covered the sixteen miles in times that have been 
variously estimated at from 16 to 20 min. and descended 
just outside Rheims. The significance of this perform- 
ance lies solely in the fact that itis the first cross-country 
flight carried ont, for in other respects it can hardly be 
considered as better than previous flights, when much 
longer distances have been covered under Jess satisfactory 
conditions. On the following day M. Bleériot flew across 
country on his monoplane, going from his headquarters 


ences have been accomplished by aéroplanes, the dirig- 
ible balloon has been attracting a good deal of attention, 
mainly as the result of the excellent behaviour of the new 
balloon constructed for M. Clément, the well-known 
motor car manufacturer. This balloon is of the Ville de 
Paris type, with a four-bulb shaped stern, and is propelled 
by a 120 horse-power Clément-Bayard engine. It is the 
first time that a motor balloon has been built for private 
service, as M. Clément intends using it for journeys 
between Pierrefonds, where he has his country residence, 
and Paris, and it is also stated that he will shortly under- 
take on it a journey from Paris to London. The past 
month has therefore been particularly prolific of aéroplane 
and motor balloon performances, and the popular impres- 
sion in France is that both these instruments of aérial 
locomotion will, in the coming year, pass out of their 
experimental stage. 








OBITUARY. 


SIR WILLIAM B. AVERY. 

As briefly announced in our last issue, the death took 

lace on the 28th ult. of Sir William Beilby Avery. Sir 

illiam had not long completed his 54th year, and his 
death came as a great surprise to all outside the circle of 
his immediate relations and friends. He was the son of 
the late Mr. William Henry Avery, and nephew of the 
late Mr. Thomas Avery. His father had died in 1874, but 
it was not until 1881 that he and his brother, Henry J. 
Avery, took control of the business of W. and T. 
Avery, the weighing machine makers. At this time the 
firm employed between 600 and 700 hands, and had 
works at Mill-lane and West Bromwich. These becoming 
too small, the Soho Foundry was acquired. In 1891 the 
business was converted into a private limited liability 
company, and in 1894 into a public company, shortly 
after which Mr. W. B. Avery, as he then was, retired 
from active participation in the work of the firm, though 
he retained a seat on the board of directors. He was also 
a director of a number of other companies, including 
the United Rhodesian Goldfields, A. Darracq and Co., 
and the Commonwealth Oil Corporation, Limited. He 
was also a life governor of the University of Birmingham. 
He was created a baronet in 1905. 








DOCKYARD NOTES. 





THE French destroyer Spahi, recently completed, is very 
different from the original design. In the design the four 
funnels were to be forward, with two tubes abaft. In practice 
the funnels are in pairs, with the tubes between them. 





THE old French avisss Vautour and Wattignies are to 
be sold on 21st inst. The Condor, Epervier, and Faucon of 
this type—which dates from the mid eighties—still remain 
in service, or rather, on the effective list. 





THE Terrible, about which a good deal has been heard off 
and on in the way of questions in Parliament as to whether 
she was to be considered ‘‘ instantly ready for war’’ or not 
when minus one propeller shaft, is now under refit at Ports- 
mouth. Her funnels have been taken out of her. Seventeen 
of her boilers were worn out a year or two ago, and those are 
being repaired, retub21, or replacei, as the ci32 muy be. 





THE problem of the Terrible is what to do with her when 
refitted. She and the Powerful are extremely costly ships to 
keep up, having been the Indomitables of their day. They 
are probably not much behind the Devonshires in fighting 
value, nor are they so very much less speedy; but when all 
is said and done, they belong to the white elephant category. 





ACCORDING to naval gossip, the Drakes have also been 
put in the same list. The Drake herself—once the record 
speed ship of the Navy—is no longer what she was, and is 
showing signs of being in need of refit; the Good Hope 
verged on the worn-out stage a year ago. She is all right 
for 10 knot cruises to South Africa, but past any effective 
steaming till thoroughly refitted. The other two are some- 
what better. The Leviathan was refitted in 1906; the 
others have never had any complete overhaul, and, if 
report goes for anything, they will never get it. To use 
them up, and scrap them when they cannot keep going any 
longer, seems to be the official intention. 





AN agitation of a mild nature is now proceeding in France, 
with the object of securing rams for submarines. Fitted 
with rams, they could collide with dock wall with relative 
impunity, only the ram suffering; without them, a slight 
touch suffices to buckle in the bow and sink the boat. 





THE German battleships Kaiser Wilhelm II. and Kaiser 
Wilhelm der Grosse are now undergoing reconstruction like 
the Kaiser Barbarcssa. The Kaiser Friedrich III. verges on 
completion of her refit. This leaves only the Kaiser Karl 
der Grosse yet untouched, and she will probably be in hand 
ere many months have elapsed. 





THE German destroyers of the 1907 programme, the twelve 
boats V 150 to V 161, are rapidly nearing completion, only 
two not having yet commenced or done their trials. All yet 
tried have exceeded 30 knots. The interesting thing about 
these boats is that they belong to a programme a year later 
than our Saracen and Amazon, which are now about in the 
same stage of completion. One of the Germans—V 161—is 
fitted with Curtis turbines. 





NOTHING very definite seems yet settled in Germany as to 
the type of turbine to be generally fitted. The new cruisers 
are being supplied with turbines as follows :—Ersatz Jagd, 
Curtis; Ersatz Pfeil, Parsons; Ersatz Sperler, Schichau ; 





to a village about three miles away and back again, but 
he had to alight twice on the way. While these perform- 





Ersatz Schwalbe, Zoelly. The competition trials of these will 
be followed with keen interest, the ships being exact sisters. 
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THE AIR AND STEAM SUPERHEATER. 


THE combined use of air and steam in fluid pressure 
engines is by no means a new idea; proposals to carry it out 
in various ways have been made at intervals for the past 
fifty years or more, and there have been a few experiments in 
this connection in years gone by; but so far as we are aware 
the only apparatus of this class which has proceeded beyond 
the purely experimental stage, and of which there arz several 
in actual work, is that devised by Messrs. Field and 
Morris and introduced by the New Century Engine Company, 
Limited. 

The thermodynamic virtues of compressed air and the 
general characteristics of steam are, of course, well known ; 
but the condition of affairs when the two fluids are mixed 
and superheated together is not so clear, and it is necessary 
to deai more with the facts as they occur in actual practice 
than with theory on its own merits. According to this 
system an air compressor is employed, this being usually 
run by the engine to be operated, and the air is supplied, 
preferably at a pressure substantially the same as that of 
the steam, to a superheater to which the steam is also 
supplied, the two fluids intermixing and being together 
superheated, after which the combined fluid, or ‘“‘ aérated 
steam,’’ as it is sometimes termed, is used in the engine 
cylinders. 

The compression of the air, of course, entails the expendi- 
ture of energy, and this is necessarily debited against the 
actual output of the engine itself; but in consequence partly 
of the fact that some of this energy is converted into heat, 
and partly for reasons which can only be guessed at or 
theorised upon, it has been found in practice, we under- 
stand, that the work lost in compressing the air is more than 
made up for by the increased efficiency of the mixture of 
superheated air and steam. As an attempt to explain what 
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and pressure fall during expansion. It appears to be more 
probable, however, that, owing to the fact that the com- 
pressed air itself contains great heat, and its tempera- 


NORTH BRITISH EXPRESS ENGINE UNDER TEST 


to some degree a superheating action upon the latter, so that 
the superheating of the mixture with an apparatus that for 
steam alone will give only a moderate degree of superheat is 
enabled to give a higher degree of superheat. 

The system has been applied in several ways with, we are 
informed, substantial economy—indeed, a saving of ac much 
as 15 per cent. to 20 per cent. is claimed, and it is stated 

| that even greater economies have been obtained. 
| For the present, however, it is the application of the 
| system to locomotive engines that is in question. For several 
| years a number of small engines have been fitted, some of 
| them having been used for exhaustive trials on a testing 
| plant, while one or two larger engines have been used in 
| regular service on main railways for trial in every-day work. 
About two years ago, by arrangement with the North British 
| Railway, a standard goods engine and, more recently, one of 
| the large ‘‘ Atlantic ’’ type express engines of that line, have 
| been fitted with the apparatus, the former having been used 
extensively in every-day work, while the latter was 
exhaustively tested. We illustrate the express engine while 
| under test, and in the other figure drawings of the apparatus 
| are given. 
| The air compressing cylinders are arranged tandem to the 
| steam cylinders, and the pump pistons are operated by tail- 
rods, the design being such that the air is supplied substan- 
| tially at 200 1b. per square inch (the steam pressure). From 
| the air pumps the air passes to the box superheater in the 
sinoke-box, to which the saturated steam from the boiler also 
| passes, and is there admixed with the steam. Here the mix- 
ture is superheated, afterwards passing to the working 
cylinders. The superheater is of simple type, comprising 
| mainly a chamber having smoke tubes in line with, an 
| abutting against, the ends of the boiler tubes, and with 
| diagonal partitions as shown whereby the mixture of steam 
| and air is forced to follow a zig-zag path from the upper 
| side portions of the superheater to the lower central por 
tions thereof. The air pump cylinders are water- jacketed, 
the circulating system being connected with the water tanks 
in the tender. 
In the case of other engines the air pumps are arranged 


occurs, it has been suggested that the air tends to form an | ture may be higher than the ‘temperature of the saturated | either over or below or at the sides of the engine ere 
envelope to the steam particles which resist the tendency to | steam at high pressures, such as 180 1b. or 2001b. per square | the pump rods being connected with the engine crossheads. 
condensation which would otherwise occur, as temperature / inch, the mere admixture of the air with the steam exercises |-In stationary plants a separately operated air pump or blower 
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FOURTEEN ROLLER SUGAR-CANE CRUSHING PLANT 
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may be used. In actual tests with the engine illustrated a 
saving, we are told, of 18 percent. in fuel for a given output 
of energy has been shown. a 

We understand that the apparatus has been fitted to a 
locomotive of another important railway, so that the further 
records of experience with this system and apparatus will be 
of interest. 

We are indebted to the New Century Engine Company, 
Limited, for the illustrations and the foregoing particulars. 








SUGAR-MILLING PLANT FOR JAVA. 





A HEAVY 14-roller cane crushing plant has _ recently 
been shipped to Java by the Mirrlees Watson Company, 
Limited, of Glasgow. This plant consists of a Krajewski 
crusher with rollers 26in. diameter and 78in. length, followed 
by four 3-roller mills, each having rollers 34in, diameter and 
78in. in length. It is illustrated in the above engraving as 
it appeared in the makers’ works. The rolls are all mounted 
on @ continuous bed-plate of box section and are driven 
through compound steel gearing by two horizontal steam 
engines, each having cylinders 30in. diameter and 60in. 
stroke. The Krajewski crusher is driven by one engine with 
the first and second mills, and the third and fourth mills by 
the other engine. The mills are fitted with hydraulic gear 
on the back rolls. Special attention was paid to the 
design of the intermediate carriers between the mills, 
and these are arranged so as to ensure an absolutely continu- 
— even blanket of megass through the entire service of 
mulls, 

Arrangements have been made for heavy maceration of the 
megass, the juice coming from the third and fourth mills 
being kept separate and pumped back on the -megass as it 
leaves the first and second mills respectively, whilst hot 
water is employed for maceration between the second and 
third mills, the mixed juice worked up in the factory consist- 
ing of the juice coming from the Krajewski and first and 
second mills. These juices run into a combined automatic 
mechanical strainer and cush-cush elevator. This strainer 
collects the fine megass—known as cush-cush—which falls 
through with the juice on to the mill bed, and the elevator 
delivers it to a distributing screw conveyor placed across the 
intermediate carrier between the second and third mills. 
This screw conveyor distributes the cush-cush evenly in the 
megass, so as not to interfere with the continuity of this 
blanket entering the third mill. The whole of the plant— 
the contract for which is stated to have been secured in face 
of keen American and continental competition—is of massive 
design, the journals being made specially strong. The gear- 
ing throughout is of cast steel mounted on massive cast 
Iron bed-plates, the shafts running in extra hard gun-metal 
bushes of a composition made specially for this class of work. 








THe INSITTUTION OF MECHANICAL ENGINEERS.—An ordinary 
general meeting will be held in the Institution House, Storey’s- 
| es St. James’s Park, on Friday evening, 20th November, at 

o'clock p.m., when the noatpehiotaned old medal of the 
Willans Premium Award will be presented to Mr. H. A. Humphrey, 
member. The fol owing papers will be read and discussed :— 

The Resistance of Materials to Impact,” by Mr. T. E. Stanton, 


D.Se., and Mr. L. Bairstow, and ‘‘Different Methods of Impact | = 


Testing on Notched Bars,” 


by Mr. F. W. Harbord. - A ti f 
the Graduates will be held 4 aopu. 


on Monday, 9th November, at 8 p.m. 


hae _ 
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THE INSTITUTION OF CIVIL ENGINEERS. 


ADDRESS OF JAMES CHARLES INGLIS, PRESIDENT.* 

Tue address opened with an introduction in the usual 
form, and then went on to a brief review of the railway 
work done by Brunel, the “ Battle of the Gauges,’ and so 
on. There leaving the history of the subject, the Presi- 
dent came to the present day. He said :— 

As all who are interested in British Railway Stock know, an 
alarming depreciation in its value has occurred. Part of this 
depreciation is due to unusual monetary considerations and to a 
certain feeling of insecurity in regard thereto, and the balance to 
excessive competition brought about and kept alive mainly by the 
systematic approval by Parliament of competitive lines in localities 
already served by other systems or companies, and the unstable 
condition of affairs due to the demands of “ labour.” 

It is only now dimly dawning in controlling quarters that there 
is a science of transport ; and the fact that while British railways 
cost over £50,000 per mile, lines in Germany cost only about 
£20,000, in France £27,000, in America £11 000, and soon, is symp- 
tomatic only of the extent to which British legislation, when it is 
allowed to proceed on unsound lines, may prejudice vital interests. 

The other factor to which I have referred, namely, the “labour” 
situation, is equally important. In our age of development, old 
theories and practices must make way for modern ideas, and it is 
granted that this is as true in regard to labour problems as in 
others. It is obvious that the goal has not yet been reached, nor 
have many weighty proposals, such, for instance, as co-operation, 
in its largest sense, received the amount of study which must in 
the future be bestowed upon them. 

Many students of co-operation, amongst them our late respected 
member, Sir George Livesey, have devoted much thought and 
attention to the problem, and results should follow which will 
assist in further adjusting the relations of capital and labour. In 
the meantime, any attempt to raise artificial!y the remuneration 
of labour either in State or railway employ will assuredly only 
retard the ultimate adjustment. 

General experience has shown that much travel can be developed 
by frequent and punctual services for short distances. I may give 
you two instances from centres other than London to show that 
the principle holds from the greatest populated centres to the 
smallest to which it can be applied. 








Year. Passengers 
j A. | i 

1904 ..| Period of twelve months prior to establishment of 
| frequeptservice .. .. .. .. Peart s 595,000 

1907 ..| Period of twelve months after establishment of 
| frequent service Se ae “ae WET aS Ree 941,328 
; (| 1 346,328 

‘ Increase .. ..' .. 1] or 226 ° 

1904 | Period of twelve months prior to estab'ishiment of| 
SGI Bus ae: ve. casting tne) ae, Sal 58,600 

1967 Period of twelve months after establishment of| 
a en ia 
| #58,158 
| Increase . { | or 1123 ¢ 

| 





These results directly depend. on a-sufficient frequency of the 
service ; and even more on reliable time-keeping for these short 
journeys. . . 

A feature brought out by Mr. W. B. Parsons in his paper last 
session on the ‘‘ New York Rapid Transit Subway” was the great 
increase in travel caused by the differentiation of slow and fast 
services. This was to me an interesting case on a suburban rail- 
way. It illustrates precisely the great change which is coming 
over railway administration in this and other countries on main lines 
and for long distances, Trains running at reasonably high speeds 
re becoming more and more necessary items in railway manage- 
ment, if the greatest receipts are to be got from a given system. 


* Delivered Tuesday, November 3rd, 























Steady running at commercial maximum speed is the universa 
desideratum in all cases, and, owing to the numbers of passengers 
carried, most of all on railways. 

Steady running depends, as has been proved, very largely on 
the engines and carriages employed as well as on the permanent 
way. Accurate balancing of the moving parts of engines and car- 
riages is essential, and the further this feature of construction is 
carried the longer will be the life of the unit ; but I venture to 
submit that the greatest factor in providing for smooth running 
is the perfecting of the alignment and the top surface of the rail. 
In this connection it may be remembered that the permanent way 
is as much a part of the ‘‘ transport” machine as the locomotives 
and carriages which run on it. It is as necessary to design a 
permanent way, as part of the whole machine, on true mechanical 
principles, as it is to apply such principles to the construction of 
the rolling stock. Now, this can be done, and is done, although 
in the past it has not been so generally recognised-as it must be 
in the future as speeds become higher and loads heavier. Accuracy 
of gauge is, of course, the predominating factor in the avoidance 
of oscillation, and the design which gives accuracy of gauge for 
the longest period during the life of the component parts of the 
permanent way, is at once the safest and most economical, and 
therefore the most important feature to be provided for and main- 
tained in the construction of railway permanent way. 

In thus cursorily reviewing some phases of the railway position 
as it exists to-day, the question of safety naturally claims atten- 
tion. Although, unfortunately, some serious accidents have 
occurred on the railways of the United Kingdom, a review of those 
accidents reveals the fact that they have been, in the majority of 
cases, due to the failure of the ‘‘ human machine,” and not so 
much to defect of permanent way, signalling or rolling stock, or 
to oversight on the part of those responsible for the maintenance 
or the practical operation of the line. The provisions for the 
safety of railway working in this country are, I firmly believe, 
superior to those in any other, and statistics of accidents reveal 
our standard of railway working in a most favourable light. 

As to the extent to which Government control should be exercised 
there is much to be said on either side. It is undoubtedly highly 
desirable that there should be means of enforcing such require- 
ments as are necessary for the purpose of bringing a backward 
railway company up to that standard of efficiency which the safety 
of the public demands ; but, on the other hand, the heaping up of 
orders and restrictions on up-to-date railways at the instance of a 
Department without operative responsibility, must have a consider- 
able bearing upon, and, in some cases, be a determining factor, in 
questions of railway working as well as in regard to proposals for 
railway extension, more particularly in sparsely populated and 
purely agricultural districts ; and it was recognition of this aspect 
of the case which led up to the Light Railway movement of the 
‘* nineties,” to which I will venture to refer. 

It may be thought that the light railway. legislation—which not 
only removed a number of stipulations leading to expense, but 
also enabled the Treasury, in certain circumstances, to render 
financial assistance to any scheme for which an Order was granted 
—has not been attended with a very successful result, as an exami- 
nation of the following figures will show:—In a period of ten 
years since the passing of the Act, 192 applications for light rail- 
ways Orders were made, of which 130 were granted, 22 were with- 
drawn by the promoters, and 40 were rejected. Out of the 130 
Orders approved by the Commissioners about 40 were Orders 
amending others of an earlier date ; 38 granted were allowed to 
lapse ; in 30 cases no capita! had been raised at the end of 1906, 
and in 7 others the capital had only been partially raised. It is 
questionable whether more than twenty bond jide light railways 
have been brought to fruition since the passing of the Act of 1896. 
Some of these have been constructed by or with the direct 
countenance and assistance of established railway companies, and 
some proportion, in the absence of the Light Railways Act, would 
have been promoted by Bill in Parliament. 

It would appear that the defect of the Act has been primarily 
due to its provisions stopping short of actually financing the 
several schemes. This view is supported by the Light Railway 
Commissioners, who, in a report of their proceedings up to 
December, 1906, recommended a reconsideration of the conditions 
| under which financial or other assistance should be granted to 
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such lines by the State and loca] authorities, and by those more 
irectly or indirectly benefited in each case 

In the cireumstances which [ have rehearsed, the history of 
light railways has been a disappointing one, certainly when com- 
pared with the function they perform on the Continent and in 
other countries ; and it is an interesting speculation as to how far 
the steady development of t-action by road motors, both for 

ngers and goods, will direct outlying sources of traffic into 
sefinite channels, resulting in these channels becoming over-taxed, 
with the eventual need of the substitution of light railways to 
cope with the congested motor traffic. 
could quote cases of this development from my own experience, 
where the establishment of a light railway h.s been the sequence 
to the introduction of a road motor service in a district where 
formerly there was an entire absence of all public communication 
other than that afforded by carriers’ carts. This shows the very 
important réle which road motor vehicles already play in the 
transport problem as a whole, by enabling the roads to afford 
transport of a character which will foster traffic, and so pave the 
way to the provision of the superior transport afforded by railways. 
Undoubtedly the introduction of road motors marks a stage in the 
development of transport in this country. 

The President then reviewed the work of the Engineer- 
ing Standards Committee and the National Physical 
Laboratory, and sketched the progress of the Institution 
itself, and he concluded as follows :— 


I have set out, I hope, at no undue length the position of our 
Institution, and also some of the directions in which the Council 
are endeavouring to broaden and strengthen its power and useful- 
ness, and in this way to serve the interests of our members, 
associates, and students. As an indication that these efforts are 
producing results, I may allude to a fact, possibly known to many, 
that several important departments of State rely to a considerable 
extent upon the work of the Council, and in some cases upon 
advice given by it, with respect to questions of the qualification of 
engineers and of their selection for public services. 

The result of all this strengthening of the efficiency of the 
Institution is that a higher average technical proficiency is un- 
doubtedly attained by the young engineers attached toit than was 
formerly the case, and this state of affairs has been notably marked 
by the action of the India-office with respect to engineering appoint- 
ments in the Public Works Department ; and very recently by the 
War-office, which has entrusted to the Council of the Institution 
the important function of selecting and recommending young 
engineers for nomination to the newly-organised Reserve of Officers 
for the Royal Engineers. 

The engineering profession is, as I have said, like most other 
commercial interests, passing through a period of rapid develop- 
ment and change, and from its very nature must be more 
susceptible to changes than its fellow professions of the law, 
medivine, &c. 

I do not contend that membership of this Institution is the only 
criterion of engineering competence, but if the India-office and 
other great departments of the State are alive to the desirability 
of public monies applied by these well-organised departments to 
engineering oy being administered by definitely qualified 
engineers, [ hope it will not be considered as going too far to 
suggest that in this year 1908 it ought to be laid down as a 
principle that all public money derived from rates and taxes 
Should. be, so far as it is applied in engineering constructions, 
expended under the direction or control of definitely qualified 
engineers, as is already the case in many countries. 

The establishment of any such principle is clearly a matter for 
practical politicians and economists. The Institution has ever 
aimed at justifying rather than inviting confidence in its members, 
and it may be assumed that this attitude represents the general 
sense of the bs peemane. profession. Such a position as I have 
suggested would, however, be mutually advantageous to the public 
on one hand and the profession on the other. It would promote 
efficiency and economy in much public expenditure, and would 
immensely strengthen the practical side of the profession in Great 
Britain ; and by strengthening the body of engineers, from whose 
ranks must be drawn many of those who have to serve the needs 
of the Empire and British interests all over the world, would 
equally benefit the State. 

Another and somewhat consoling consideration I would venture 
to place before you, and then I have done. The ideals of nations 
are different, as we all know, but I was hardly prepared for so 
precise a statement on the British and German ideals as that made 
recently by an eminent German professor lecturing on economic 
subjects. He said :—‘*The aim of the German was everywhere 
to leave as little as possible to chance in the great struggle of the 
twentieth century, not to allow people to muddle through some- 
how, but to eliminate as far as possible the element of the unfore- 
seen, while carefully training the mind to cope if necessary in an 
intelligent way with any emergency. While the British had, as a 
rule, a violent» uspicion of the expert, and a strong belief in the 
untrained unpaid amateur as the right source of wisdom, allowing 
the expert to advise and the amateur to decide, the German had 
no fear of the expert. He well saw the possible danger of red- 
tapeism at the hands cf highly-trained officials, but he found them 
less than the —— arising from the decisions of well-meaning 
but untrained and inexperienced amateurs.” 

If these principles were more acted upon in this country, as in 
time they must be, I think you will all agree with me that many 
members of this Institution would find increased scope for their 
energies, and added interest in the engineering problems they 
have to deal with, while without doubt better results would on the 
whole ensne for capital. 

The civil engineers of to-day enjoy the great inheritance of 
experience which this Institution has largely helped to make 
asailable for them ; and one of their chief concerns must be to 
make such provision for those who in turn will succeed them, that 
there may be no failure or want of continuity in the work of the 
Institution. 

The address had as appendices a report made by 
Mr. Isambard Kingdon Branel on September 15th, 1853, 
on the advantage and disadvantages of the broad gauge, 
and a chronological list of the conversions from broad to 
narrow gauge on the Great Western Railway. 








RoyaL INSTITUTION. —A general monthly meeting of the 
members of the Royal Institution was held on Monday afternoon 
(the 2nd instant), Sir James Crichton-Browne, M.D., F.R.S., 
treasurer and vice-president, in the chair. Viscount Ridley, Dr. 
William Hunter, and Mr. Andrew Bennie were elected members. 
The hon. secretary reported the decease of the Rt. Hon. the 
Earl of Rosse, K.P., F.RS., a manager and vice-president, of 
Professor Henri Becquerel,.and Professor E. Mascart, Hon. 
F.RS., honorary members, and resolutions of condolence with the 
families were passed. 


Giascow TECHNICAL CoLLEGE DyEING DEPARTMENT.—The 
equipment of the new dyeing department in the Glasgow 
Technical College is rapidly being completed. A feature of 
the experimental laboratory is a number of experimental dye 
tables of a new design, fitted with six steam-heated dye-pots, 
in which the studeuts carry out experiments with various dyes 
and mordants. The practical laboratory is being fitted with one 
and two-colour printing machines, with steamers, “agers,” colour 
pans, and hydro-extractors, vats for dyeing and steaming yarns 
and for piecé dyeing, An arrangement of special interest is a 
system of different illuminants, including Nernst, arc, osram, and 
filament electric lamps, ordinary and incandescent gas burners, by 
means of which the various dyes can be matched under various 
arijficiel sources of light. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
" correspondents. ) 


CYLINDER CONDENSATION, 


MEsSIEURS,— Je crois que je ne puis mieux faire, en réponse a 
l'article, ‘‘Some Neglected Aspects of Cylinder Condensation,” 
paru dans votre journal en juin dernier, que de vous envoyer copie 
des deux lettres que j’écrivais en 1894 4 Monsieur Donkin, & 
Londres, 

Peut-étre jugerez-vous comme moi que cela peut paraitre dans 
votre journal avec intérét pour vos lecteurs. 

C’est un pen apres cette lettre, en 1895, que j'ai pris le brevet 
pour mettre les pistons-valves equilibrés dans les fonds des 
eylindres, et que j'ai obtenu des résultats qui ont tenté bien des 
constructeurs dans la voie de mettre les organes d’admission et 
d’émission dans les fonds des cylindres, pour réduire, comme moi, 
les surfaces nuisibles. 

Veuillez agréer, Messieurs, mes sincéres salutations, 

L’ ADMINISTRATEUR-DELEGUE, 


Le 23 Octobre, 1908. H. BOLLINCKX. 


Monsieur Bryan Donkin, Londres. 

Je suis en possession de votre amicale du 24 courant. 

Je n’ai pas lu le numéro du “ Institution of Mechanical Engi- 
neers,” et je serais heureux de lire les journaux annoncés. 

La vapeur entre toujours par le haut de ces enveloppes de 
vapeur, et cela afin que l’eau entrainée ou l’eau déposée sur les 
parois du cylindre soit bien jetée dans le fond et facilement 
expulsée, 

De cette fagon, j’ai une enveloppe trés active et de la vapeur 
bien stche avant u’elle entre dans le cylindre. 

Les rainures dans le cylindre ont été faites pour augmenter la 
surface de chauffe et faire reculer votre ligne de température du 
métal. 

Voici la grandeur exacte de ces rainures qui sont tournées dans 
la fonte. 

Les derniers plans porte une des enveloppes comme ci-dessous, 
genre sur lequel je compte beaucoup pour diminuer les conden- 
sations dans le cylindre. 
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Ici les cétes auront deux buts & remplir: 

le Augmenter la surface de chauffe. 

2e Donner au cylindre, qui sera trés mince, la raideur et la 
résistance voulues. 

Je viens de recevoir les brochures, que je vais lire et pour 
lesquelles je vous remercie vivement. 

Le 28 Septembre, 1894. 

Lettre écrited Monsieur Bryan Donkin de Londres en date du 
9 Octobre, 1894. 

J’ai bien recu votre amicale du 2 courant, et je viens de terminer 
la lecture de vos opuscules. 

J’en conclus primo que les machines marines sont peu écono- 
miques, comme je l’ai toujours pensé et comme j’en ai eu la preuve 
dans mon pays pour une machine compound verticale de 500 
chevaux et consommant prés de 10 k. de vapeur par cheval. 

Tout ce que vous dites dans vos brochures est parfaitement exact 
& mon avis, et c’est suivant ces idées que je construis mes machines 
depuis longtemps. 

le Entrée de la vapeur par le haut dans |’enveloppe, afin que 
l'eau soit bien jetée dans le bas et que le cylindre soit dégarni de 
ces goutelettes d’eau. 

2e Surfaces bien polies avec soin afin de diminuer la conden- 
sation initiale. 

3e Le moins de surface possible en présence de la vapeur qui 
entre dans le cylindre et ces surfaces bien polies, comme dit 
ci-dessus. 

4e Diinuer, si possible, les surfaces nuisibles, mais j’ajoute 
moins d’importance & ce dernier point. 

Maintenant, comme je vous l’ai écrit, je tache de faire mes 
cylindres le plus mince possible, et c’est pourquoi j’emploi de plus 
fortes nervures (rainures) pour qu’ils restent assez solides. 

Je vais faire la méme chose pour les fonds de mes cylindres et 
mém? pour les pistons. Je vais chauffer les pistons comme 
Monsieur Berger André de Thann I’a fait autrefois, car la raison 
que j'ai de chauffer mes couvercles est la méme que celle pour 
chauffer le piston, et ce n’est que la difficulté de les chauffer qui 
m’avait arrété jusqu’é présent, mais depuis deux mois j’ai pu 
obtenir des tubes assez forts pour en faire une tige de piston 
creuse par laquelle j'introduirai la vapeur et dans lequel passera 
un second tube pour faire ressortir l'eau de condensation. 
Monsieur Berger-André avait obtenu ainsi 5 par cent. d’économie, 
mais les difficultés de construction et d’entretien lui avaient fait 
abandonner cette idée, 

J’ai lu avec beaucoup d’intérét votre expérience sur Ja machine 
genre Sulzer, dans laquelle vous introduisez de la vapeur 
pendant la compression avant !’admission. 

Je suis tonné que ce remplissage ne fasse pas monter plus haut 
la pression dans |’espace nuisible, ce qui prouve au reste l’énorme 
condensation qui a lieu au moment du remplissage de l’espace, et 
certainement si les surfaces n’étaient pas & une certaine tempéra- 
ture jamais on ne parviendrait &% avoir une pression par la com- 
pression dans cet espace, 

J’en viens maintenant & l’expérience de chauffer l’enveloppe par 
la vapeur & une pression plus forte. 

J’ai beaucoup lu d’expériences faites & ce sujet, et la votre 
m’intéresse plus parceque vous y mettez plusde soin. L’économie 
est faible, et cependant je crois toujours qu’elle devrait étre plus 
considérable. 

Je ne sais & quoi attribuer cette différence. 

J’ai déja bien cherché, et les essais sur les machines compound 
que construisent mes concurrents et moi sont encore venus jeter 
du trouble dans mes idées, car j’ai construit des machines com- 
pound et eux aussi ot l’enveloppe du grand cylindre et le receiver 
étaient chauffés avec de la vapeur & 6 atmosphéres, et cependant 
économie reste aux machines dont le receiver n’est pas chauffé et 





l’enveloppe du grand cylindre seulement chauffée avec |g ch 
du petit cylindre - c’est-d-dire, avec la méme vapeur que cel] x 
fonctionne dans le grand cylindre. © qui 

Cela tiendrait-il & ce que quand on chauffe l’enveloppe par d 
vapeur & plus haute pression on n’a pas la circulation, pele In 
dire, et qu’alors l’eau déposée autour du cylindre —}¢g film 
water, comme vous dites--empéche la bonne transmission de 4 
chaleur. a 

Je n’en sais rien, mais le fait brutal est li. 

Je connais aussi les essais faits & la vapeur surchautfée, et mé 
Schaerer m’a envoyé un appareil depuis quatre mois, mais j] oe 
pas encore placé, afin de faire les essais sur ma machine ; ceclemen 
la vapeur surchauffée donne beaucoup moins quand on g a 
bonne chaudibre qui n’entraine pas |’eau et une bonne maching 
compound qui ne consomme que 5.700 k. de vapeur par cheval 
indiqué comme les nédtres. . 

Une chose aussi qui m’étonne o’est que dans les machines oj, la 
vapeur venant de la chauditre circule dans l’enveloppe ayant 
d’entrer dans le cylindre ne donne pas plus d’économie quand |g. 

es—les entrées de vapeur des tiroirs—sont assez ¢trojts pour 
faire tomber la pression d’un ou deux atmosphires. 

En effet, alors, on a une enveloppe marchant a une plus haute 
pression que la vapeur dans le cylindre et on a de la vapeur up 
peu surchauffée puisqu’elle perd brusquemment de sa pression, 

Hi-n et Hallouer prétendaint cependant avoir eu de bon 
résultats ainsi, et ils concluaient méme que les détentes étaient 
inutiles pour la consommation de vapeur et que pour le reglage 
par conséquent, un simple papillon suffisait. ' 

Est-ce aussi votre avis ! 

Les enveloppes chauffées au moyen d’buile doivent mqqj 
fonctionner, car le pouvoir conducteur de lI’huile est manvais, J, 
crois toujours qu'une enveloppe trés mince pourrait donner de 
bons résultats, et je crois que si cette enveloppe était “tamée elle 
transmettrait encore plus vite la chaleur, et que la ditfécence de 
température entre le métal (walls) intérieur du cylindre et |, 
vapeur serait réduite. Or, si vous réduisez cette diffrence, yous 
réduisez aussi les condensations. 

Est-ce votre avis ? 

J’ai aussi expérimenté, mais la machine a, je crois, “té mal cop. 
duite pendaut les essais, un appareil dans le receiver pour bien 
débarrasser Ja vapeur venant du 1 etit cylindrs et allant travailler 
dans le grand de toute l'eau qu'elle pourrait entrainer. 

J'ai toujours avant le petit cylindre un appareil pour d‘barrasser 
la vapeur de l'eau entrainée, et je crois que si la vapeur ‘‘tait bien 
séche au grand cylindre cela ferait beaucoup de bien. 

Je crois avoir tout dit, j'en viens maintenant aux remerciments 
que je vous dois pour vos brochures, car elles m’ont confirny 
dans presque toutes les idées que j’avais. 
H. Bouwinckx, 


TURBINES AND PROPELLERS. 


S1r,—I read with great interest the leading article dealing with 
the application of the steam turbine to slow speed steamers which 
appeared in your issue of the 16th, and would be pleased if you 
would allow me to add a few remarks, 

In the first place, what advantages are to be gained by the 
adoption of the turbine in this class of vessel’ It must be 
remembered that the modern triple and quadruple-expansion 
engines fitted to the ordinary cargo oe are highly economical 
machines, and that the turbine at its best cannot compare so 
favourably with this class of machinery as it does with the 
sempvensng angince of high-speed vessels where economy must 
necessarily be sacrificed to weight. It is doubtful whe her there 
would be any saving in space, while absence of vibration is of no 
importance in this case. 

As regards attention, the adoption of the turbine would have 
little effect in reducing the engine-room staff, as the ordivary slow 
speed tramp engine requires and receives very little attention when 
running. The reciprocating engine is thoroughly understood, and 
even the most extensive breakdown can be repaired, while witb 
the turbine a blading strip may take place, which it would be 
difficult, if not impossible, to repair at sea. This might be a very 
serious matter for a tramp steamer, which very often would be far 
away from the shipping tracks. I have made no mention of 
weight, but propose to deal with it in connection with the pro- 
peller end of the combination on which it is largely dependent. 

The above remarks have been made on the assumption that 
turbines could be fitted, and without reference to the propeller 
question at all, and without any consideration of the difficulties in 
the way. 

Let us now consider some of these difliculties. Mr. James 
Denny in his paper gives as an example the case of a vessel of 
22 knots speed and 10,000 horse-power, with turbines running at 
700 revolutions per minute, and points out that for a vessel of the 
same power at 12 knots the revolutions per minute would be 
limited to 110. Mr. Denny infers from this that, owing to the 
heavier turbines and increased leakage loss, the application of 
turbine propulsion cannot be so advantageous at the ower speed. 

In the article it is asked why the revolutions should be limited 
to 110 per minute, and taking the case of the 22-knot ship it is 
poi ted out that the revolutions would be about 350 per minute 
at 12 knots. To quote the article:—‘‘The efticency of the 
turbines would certainly be much smaller, but this would be 
mainly the result of the fact that the machine would be too 
large.” Now, suppose we take up this example where it is left off 
in the article and go into the case a little more fully. ; 

Considering the turbines only for the present. It is admitted 
in the article that the efficiency is low, and as we are to compete 
with the most efficient reciprocating engines it must necessarily 
be improved. What are the reasons for the low efficiency! In 
the first place, the turbines are considerably under-speeded, and 
iu the second the steam pressure at the high-pressure turbine would 
be only about, 101b. to 151b. per square inch, so that only a pro- 
portion of the available heat energy in the steam is being 
expended in useful work. f 

Obviously, then, we must increase the speed of the turbine 
blades, and adapt the turbine to take the full pressure of steam. 
If the speed of the blades is to be the same as it was at 7()) revolu- 
tions per minute, then the diameter of the turbine drums must be 
doubled, thus making the turbines about four times their original 
weight. 

Now a vessel requiring 10,000 horse-power at 22 knots would 
only need about, say, 1500 horse-power at 12 knots, so that as the 
turbine drums are twice their original diameter the height of the 
blades would be rough y about one-twelfth of their original 
height. In addition, the tip clearances would have to be increased 
on account of the doubled drum diameter. 

Thus in attempting to improve the turbine efficiency, although 
the horse-power is only about one-sixth of the original, we have 
had to increase the weight four times, and to adopt such a ratio of 
blade height to drum diameter as enormously to increase the leak 
age loss. It must be admitted, I think, that this fully bears out 
Mr. James Denny’s contention. 

Now to turn to the propeller. It must be remembered that the 
propellers of the 22-knot vessel would be running at an apparent 
slip of about 20 to 25 per cent., and it is doubtful if the slip would 
be much reduced, if at all, at the lower speed. Now the efficiency 
of these screws, although not high, is fairly satisfactory when 
working behind a ship with the fine form necessary for 22-knot 
speed. If, however, the ship is a bluff 12-knot cargo tramp, with 
a block coefficient of .78 and a 20 per cent. wake, then the 
efficiency of these screws running at a real slip of over 40 per cent. 
—as they would be—is a very doubtful quantity. However, 4 
much more convincing argument is to take an actual example. 
Suppose we consider the application of turbines to a typical cargo 
tramp steamer with a block coefficient of .77, to attain a speed of 
12 knots on trial with 3600 horse-power. The triple-expansion 
engines for this vessel would run at 75 revolutions per minute, 42 
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The propellers are all calculated for the same apparent slip— 
about 7.5 per cent.—and it will be seen that to obtain 350 
revolutions per minute we should have to adopt screws with the 
extraordinary pitch ratio of something less than .55. 

The highest rate of revolution that could reasonably be adopted 
would be about 160, with a pitch ratio of .8, and, of course, at this 
speed the weight of the turbines and the enormous leakage loss 
would render the design impracticable, It would seem, therefore, 
that the problem of adapting turbines to slow speed vessels is 
capable of no easy solution, ‘ 

It is very probable that in course of time the turbine will be 
adopted to a much greater extent for medium speed vessels, 
probably in combination with reciprocating engines, as the 
economy of the Parsons turbine when working with low pressures 
js certainly remarkable. However, at the lowest speeds with this 
combination, it becomes a question of balancing the gain in 
economy against the increase in weight. 

It might perhaps—in view of the importance of weight—be an 
advantage in some cases to do away with the usual high-pressure 
turbine and substitute Curtis turbines. These turbines could be 
combined in the same casing with the usual low-pressure Parsons 
turbines and exhaust to them at about atmospheric pressure. 

October 26th. J. P. ANDERSON. 





THE PROBLEM OF GAS PROPULSION, 


Sir, Your leading article in the issue of October 16th opens 
up a very interesting matter. Great and absorbing interest is 
being shown in the subject of this article, and while this interest 
deepens, so, in like degree, greater reticence is being shown by 
certain pioneers now and hitherto engaged in its development ; it 
would, indeed, be difficult to state definitely what is exactly the 
present state of affairs, but that events are moving rapidly, and 
that certain difficulties are being met and overcome, are absolute 
certainties. The leading engineering societies of many countries 
do already onprese these important advances, and the swarms 
of patents, both British and foreign, speak volumes as to 
the scientific evolution of embryonic theories into successful 
practice. The Parsons steam turbine required more than ten 
years of indefatigable toil to make it a commercial success, and it 
has, no doubt, together with the successful application to auto 
mobiles, paved the way for the application of internal-combustion 
engines for main marine propulsion, and there is not the least 
doubt that within the next ten years it will become one of 
the most important prime movers in both mercantile marine and 
Navy. From the thermal efficiency point of view alone, the gas 
engine is bound to wia ; but that one point is not all that presents 
itself, or is to be met with by the successful prime mover for main 
marine propulsion. These prime movers must be of such nature 
that they will at least conform to the following essential condi- 
tions, /.., they must be light in weight, must be able to provide a 
quick and powerful reverse, they must be able to run *‘ economi- 
cally” for long periods, at, say, one-fourth full speed load, at one- 
half speed, or one-fourth engine speed at one-twelfth full speed 
power, approximately, and if it is to be coupled direct to the pro- 
peller for low-speed vessels in order to use propellers of high pro- 
pulsive efficiency, it must run at slow speed. Further, it 
must be absolutely reliable, and of such simple construction as to 
permit of low maintenance and first cost, ard it is also desirable 
to be ‘‘silent.” One of the most serious difficulties that is to be 
met by any user of internal combustion engine for marine propul- 
sion is the fact that unless a change-speed gear box is provided - 
similar to that used on an automobile—it is not possible to 
arrange a great variation in the engine speed with economy, and 
furthermore, unless provided with extremely heavy fly-wheels, 
these engines will not run at slow speeds because of the high com- 
pression necessary, &c. 

_ Having made a close study of the various points in this connec- 
tion, and taking into consideration the fact that much simpler 
engines can be used, and also that eveu if the engines are made 
reversing, that it is a most uncertain operation—quite different to 
asteam engine—I have developed the system which you have 
already described. 

_ Gas and oil engines are essentially high-speed machines, as speed 
Is necessary to obtain their greater thermal efficiency ; as a conse- 
quence I suggest that the best way to deal with the problem is to 
use, say, four shafts, each provided with an induction motor run 
hing at, say, 150 to 200 revolutions per minute, and to supply the 
neccessary current, say, six gas engines direct-coupled to alter- 
nators and running at, say, 500 to 600 revolutions per minute. At 
half-vessel speed two engines, and at quarter vessel speed one 
engine would easily do the work, so that in fogs and other condi- 
tions great economy could be secured, and the engines would 
always run at their top and constant speed independent of the 
vessel's speed. For reversing, the motors themselves carry this out 
—the engines still running in the same direction—and it is a very 
interesting thing to watch what takes place with an induction 
polyphase squirrel-cage motor during this interesting proceeding 

irst the momentum of the ship drags the propellers through the 
water, causing them naturally to revolve in the ahead direction, 
they being coupled direct to the squirrel-cage rotors of the motors ; 
it consequently. comes about that when the current into the motor 
stators is adjusted so that the resultant magnetic flux revolves in 
counter direction to the rotors, then the propellers are retarded 
or stopped by the tremendous torsional braking effect that is 
produced by the rotor winding cutting the lines of magnetic force 
at very high speed ; the consequence is that the propellers being 
held, the retarding effect to the ship is very powerful, and the 
ship rapidly comes to a lower speed. As soon as the vessel speed 
falls so that the torque produced by the propellers in the ahead 
direction is slightly below the torque pic by the induction 
Motor in the reverse direction, the propellers begin to revolve in 
the reverse direction and the ship reverses, and that operation can 
be produced in a very short time, The beauty of this method of 
power transmission is that the whole operation can be most 
expeditiously carried out from the bridge, with the great certainty 
nag 1s most essential, and it is quite within the range of possi- 
fa ity to produce a shaft horse-power at the above low speed for a 
uel consumption of about .8 Ib per hour. 

uton, WILLIAM P. DURTNALL, M.I. Mar. E. 





WATER HAMMER. 


' Str,—We shall never get a solution of the water hammer 


Problem so long as your correspondents fail to see the nature of 





that problem. Thus ‘‘ Aguas Corrientes,” in your last impression, 
propounds a solution which, however ingeniousthough far-fetched, 
does not in the least meet the questions at issue. His contention 
is that water finds its way into the pores of cast iron and splits it, 
the pressure being augmented on the principle of the hydraulic 
press. We may leave the merits or demerits of this notion on one 
side, because what we want to know is not how the pipes are split, 
but why. What is the true dynamic theory of the ure which 
forces the water into the pores? Let me quote from your cor- 
respondent :—‘‘In fact, the steam compresses and expands, or 
rather, advances and recedes, with great velocity and force, when 
water obstructs its passage, when once it is set in motion 
drawing the water or opening some valve on the system.” I as 
your correspondent, Why? What is the reason the steam does 
this ’ 

If we deal with steam at 175 lb. pressure absolute we shall find 
that it will flow ata masimum rate of about 1500ft. per second, 
and the stored energy in 1 lb. of it will be 35,000 foot-pounds ; 
1 lb. of this steam occupies 2.56 cubic feet. A pipe 3.6in. dia- 
meter has a cross section of 10 square inches, and 2.56 cubic feet 
will fill such a pipe if it is 37ft. long. If, now, we have a steam 
pipe of this length, a little over 3in. in diameter, through which 
steam is flowing at the rate of 1500ft. per seoond, it contains 
energy sufficient to lift 35,000 lb., or, say, 15 tons a foot high. If 
steam was issuing full bore from such a Pipe and it was possible to 
shut a stop valve at the outer end of the pipe suddenly, a 
catastrophe must ensue. 

Keeping this in mind, we see that the water has nothing to do 
at first hand with the matter. The water may play the part of a 
stop valve and check rushing steam by blocking up the pipe. We 
have here a very pretty explanation of the phenomena of water 
hammer ; but unfortunately it is inéomplete. It does not explain 
why opening a drain cock under water level in a steam pipe should 
cause the fracture of pipes, nor does it explain why a valve 
against which water is resting should be broken. 

I can quite understand that it is possible that if along steam pipe 
should suddenly have a current set up in it, which current was 
suddenly checked, an esplosion should result without the necessity 
for the presence of any water whatever ; but I cannot understand 
the modus operandi of an explosion resulting from the opening of a 
small drain cock at the bottom of a vertical pipe, as illustrated by 
Mr. Longridge and by ‘‘ Aguas Corrientes.” Opening this coc 
could not by any possibility set the steam in motion in the pipe at 
a velocity which could do any harm in the way I have named 
above. It is in this direction that every theory breaks down. It 
seems, indeed, to be clear that drain cocks on steam pipes are 
most dangerous; yet, on the other hand, we have automatic 
steam traps of the intermittent type which appear to be quite 
safe. 

In conclusion, may I repeat that the whole question must be 
attucked systematically. We have first to define the precise 
nature of the problem to be solved, and we must then go to the 
first cause of the phenomena. Let us assume, for example, that 
the flow of steam in a pipe is enough, then we have to settle the 
rate of flow which is unsafe ; next, how that rate is produced, and, 
lastly, in what form this stored up energy in the steam is available 
for smashing up pipes. Something may be gained in this way, 
nothing will be learned from unsystematic dissertations and 
vague expressions of loose opinions. The question is one of very 
great importance, in more ways than one, and I am somewhat 
surprised that the multitudinous army of steam trap makers have 
had nothing to say about a subject in which they must be 
profoundly interested. X. N. 

Birmingham, November 2nd. 


Srtr,—Referring to the discussion on this subject, whatever may 
be the scientific explanation of the phenomena, there is no doubt 
most accidents due to this cause might be prevented by the use of 
efficient steam traps properly titted. 

It is surprising how little consideration appears to be given by 
engineers to the subject of steam traps. One frequently sees 
‘* float” traps of the type that have the valve on the inlet used 
for this purpose, whereas a little reflection will show that no trap 
of this type can possibly keep a steam pipe under pressure free 
from water. This is owing to the fact that the water to be got 
rid of is above 212 deg. Fah. On passing the valve into the trap 
it consequently re-evaporates, and the steam thus formed closes 
the valve. In some traps of this type provision is made for allow- 
ing the steam of re-evaporation to escape. It is, however, almost 
impossible to adjust this so accurately as to dist. nguish between 
steam of re-evaporation and live steam. 

In the other type of trap, which is the reverse of the above, ‘.¢., 
float or bucket trap with valve on the outlet, the action is entirely 
different. In this type the trap forms a receiver into which the 
water can drain through an open pipe, the valve on the outlet side 
opening as soon as the trap fills. the water is thus discharged 
regardless of temperature or pressure, no adjustment is required, 
and the valve is full open when col. 

All traps—except expansion traps —belong to one or other of the 
twy types referred to above, and the essential difference in the 
action of the two types appears to a great extent to have been 
overlooked. The former type with valve on inlet should be used 
only in cases where it is desired to hold up the condensed water 
until it cools down to 212 deg. Fah., and the latter type in cases 
where it is desired to get rid of the water at once. 

In nearly every case referred to in your article the accidents 
might have been avoided if properly designed traps of the latter 
type had been fitted. R, J, CRACKNELL, 

London, October 27th. 





S1r,—I was much struck by the page of illustrations you gave a 
week or two ago, and I have had it framed and hung up in our 
works for the instruction of all who have to do with the starting 
up of engines, &c. 

Many times Ihave heard and seen the violent effect of water 
hammer, and wouldsay thatin every case one or other of your excel- 
lent little diagrams explains the cause. I am of opinion that sudden 
condensation of steam caused by the surface of a “‘ pond ” of cold 
water lying in a pipe is frequently the responsible agent for these 
alarming shocks. In starting up engines I have known heavy 
shocks to occur when the pressure gauge has shown no pressure 
to exist in the pipes in which the hammer occurred. Of course, 
imperfect drainage has been the cause, and we have to thank you, 
Sir, and Mr. Longridge for the illustrated explanations, 

Staffordshire, November 3rd. N. CHANDLER. 





STEAM AND AIR HAMMERs. 


Sir,—In your issue of 23rd inst. | notice a communication from 
Mr. W. Reavell which contains two statements that are open to 
considerab!e question—in fact are literally untrue. The first is :— 

‘*It soon becomes evident that between limits and under 
ordinary conditions the highest efficiency is obtained by adopting 
the lowest convenient pressure which can be used.” 

The second is :—‘‘ It must be conceded that the most economical 
results in power given out from the hammer as compared with the 
power required to compress the air will be obtained when working 
under the system which Messrs. Massey are recommending.” 

It is a well enough known fact that economy in the compression 
of air does not depend on the limit of pressure, but on the ratio of 
compression, For instance, when compressing from atmospheric 
pressure to 100]b. gauge pressure the loss is about 33 per cent., 
whereas compressing from 100 1b. gauge pressure to 200 1b. gauge 
pressure the loss is only 7 per.cent., although the limit of pressure 
(effective) is the same in both cases. For this reason, therefore, 
instead of the most economical results being obtained by Messrs. 
Massey’s system, it is by a system in which a high artificial 





atmosphere is maintained, and by means of which the ratio of 
compression is kept within narrow limits. 

A feature that follows the use of the high artificial atmosphere 
is that the capacity of the compressor required for a given output is 
reduced in exactly the same ratio as the compression ratio—that is 
to say, the capacity required is only one-fourth of the usual for 
the pressures oo 

A further advantage of working on this system is, that expan- 
sive working is quite unnecessary, the work the air is capable of 
performing by expansion on the hammer piston being given up to 
the air in the return pipe to the compressor, and for this reason 
the hammer (or any other motor cylinder) is kept small in propor- 
tion to its power. 

(For MITCHELL AND Dewar.) 

Glasgow, October 26th. Jas. DUNLOP. 


EARLY TAXIMETER. 


Sir,—The letter on this appearing in your present issue is very 
interesting, and led me to turn up the subject in Knight's ‘‘ Diction- 
ary of Mechanics.” There it says, as your correspondent mentions, 
that the road measurer was discovered by the ancients, most pro- 
bably 50 B.C. 1t even goes further, and says that Capitolinus, in his 
life of the Emperor Pertinax, says that among some of the effects 
which were sold there were carriages which ‘‘ measured the road 
and pointed out the hours”—¢et alia iter wmetientia horuszue 
monstrantia. The latter is, I think, more than interesting, as it 
distinctly refers to the measurement of distance coupled with the 
indication of time, the very function which the present taximeter 
performs. 

The comparisons between the then and now are extremely 
interesting, and, I think, worthy of note at the present day. 

London, 3rd November. JOHN PLACE. 


LAMPETER, ABERAYRON AND NEW QUAY LIGHT RAILWAY. 


Srr,—The paragraph in this week’s ENGINEER announcing the 
commencement of the construction of the above light railway 
correctly states the contract for the works to be £72,000, but the 
£10,000 mentioned as for preliminary expenses includes not only 
the costs of the order, but that of land, law, engineering, adminis- 
tration, and all such expenses in connection with carrying out the 
works. 

It may also interest your readers to know that this line, autho- 
rised under the Light Railway Act, will be of the ordinary gauge 
with permanent way and works suitable for the rolling stock of 
any of the great companies. No change of vehicle will, therefore, 
be required for passenger or goods traffic. 

London, October 28th. S. W. ano A. L. YOCKNEY. 

(The Engineers. ) 


A CORRECTION, 

Sir,—In Tne ENGINEER, page 461, there is a misprint. You 
state at Carlisle and Leivester the Midland staffs will be withdrawn. 
It should read Carlisle, and at the Castle Station, Lancaster. At 
Leicester the Midland Company is about to take over the London 
and North-Western passenger working. 


Leicester, November 2nd. CLEMENT E. STRETTON. 








LAUNCHES AND TRIAL TRIPS. 


CHEYENNE, steel three-decked tank steamer; built by Swan, 
Hunter and Wigham Richardson, Limited ; to the order of H. E. 
Moss and Co., of Liverpool, London, and Newcastle ; dimensions, 
400ft. by 50ft. 6in. by 30ft. llin.; to carry 6500 tons ; engines, 
triple-expansion, 26in., 43in., and 72in. by 48in. stroke, pressure 
180 lb.; constructed by the Wallsend Slipway and Engineering 
Company, Limited ; launch, October 12th. 

KILNSEA, cargo steamer; built by Earle’s Shipbuilding and 
Engineering Company, Limited ; to the order of the Sea Steam 
Shipping Company ; engines constructed by the builders ; trial 
trip, October 27th. 

FANGTURM, steel screw steamer ; built by Swan, Hunter and 
Wigham Richardson, Limited; to the order of the Deutsche 
Dampfschiff-fabrts Gesellschaft ‘‘ Hansa” of Bremen ; dimensions, 
400ft. by 52ft. Gin. beam ; to carry 7500 tons ; engines, quadruple- 
expansion ; constructed by the builders ; trial trip, recently. 

PETROLEINE, oil tank steamer; built by the Tyne Iron Ship- 
building Company, Limited ; to the order of the Saxoleine Steam- 
ship Company, Limited; dimensions, 360ft. by 48ft. 6in. by 
30ft. 6in.; to carry 6500 tons; engines, triple-expansion, 26in , 
42in., 70in. by 48in. stroke ; constructed by the Wallsend Slipway 
and Engineering Company, Limited ; trial trip, October 27th. 











THE ConcRETE INSTITUTE.—The first two general meetings of 
the Institute will be held at the Royal United Service Institution, 
Whitehall, on Thursday, November 19th, and Thursday, Decem- 
ber 17th. At the first-named meeting a paper will be read by 
Mr. Marsh, M. Inst. C.E.—assistant engineer, Metropolitan 
Water Board—on ‘‘The Composition and Uses of Plain and 
Reinforced Concrete.” At the second meeting a paper will be 
read by Mr. Wm. Dunn, F.R.1.B.A., on ‘The Examination of 
Designs for Reinforced Concrete Work.” The temporary offices 
of the Institute are at No. 1, Waterloo-place, London, S W., and 
all communications should be addressed to the honorary secre- 
tary, Mr. A. E. Collins, M. Inst. C.E. 

JUNIOR INSTITUTION OF ENGINEERS.—At the last meeting of th 
Institution held at the Royal United Service Institution, White 
hall, the chairman, Mr. Frank R. Durham, Assoc. M. inst. C.E. 

residing, a paper, entitled ‘Some Notes on Hydraulic Machine 
Tools,” was read by Mr. Norman S. Trustrum. In introducing the 
subject the author, after claiming that hydraulic methods of metal 
plate working were, generally speaking, superior t» other systems, 
dealt briefly with questions affecting the materials used in the con- 
struction of the machines, and commented on points to be observed 
in the casting of cylinders. The calculation of power required for 
operating machines was then entered into, and the best forms of 
punches and dies, as determined by experiment, were illustrated. 
Passing on to considerations in regard tocylinders and rams, it was 
shown that as a general rule rams were to be preferred to pistons 
working in cylinders. The coating of cast iron plungers, Xc., by 
the electro-depusition of copper was referred to, and questions 
relating to the testing of cylinders were introduced, and led up to 
the formule of Lame and Grashof for arriving at the thickness of 
metal. Some notes on the design of framework followed, after 
which various forms of packing, glands and joints were touched 
upon. In his remarks on the supply of power, the author made 
reference to the various types of hydraulic hose now obtainable, 
which would carry heavy pressures, the use of which rendered the 
machines almost as portable as those actuated electrically. The 
necessity of relief valves fitted close to each machine, hydraulic 
intensifiers, automatic regulation of pressure, and economy of 
working by pressure stages, were other features briefly alluded to, 
An extended discussion followed, in which Messrs. H. M. Martin 
Perey Young, P. J. Waldram, Geoffrey Brooks, W. J. Tennant, 
F. D, Napier, W. H. De Ritter, E. Eade, Geo. Gentry, R. H. 
Parsons, C. Singleton, J. Wylie Nisbet, R. F. Krall, E. M. Rusk, 
and H. Wolfe took part, and a vote of thanks was passed to the 
author} 
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ELECTRICALLY-DRIVEN MINE HAULAGE GEAR 


ERNEST SCOTT AND MOUNTAIN, LIMITED, GATESHEAD-ON-TYNE, ENGINEERS 














AN ELECTRICALLY-DRIVEN HAULAGE GEAR. 


A LARGE mine haulage gear has recently been constructed 
by Ernest Scott and Mountain, Limited, of Gateshead-on- 
Tyne. It is illustrated in the engraving, and is intended for 
the Loftus ironstone mines of Pease and Partners, Limited. 

The two drums—main and tail—are each 6ft. in diameter 
on the barrel by 2ft. Sin. wide and 8ft. 6in. diameter over 
the shield boards. They run at 40 revolutions per minute, 
and the approximate speed of the haulage rope is 9 miles per 
hour. The drum barrels are of steel plate fin, thick stiffened 
and secured to the drum sides by means of countersunk bolts 
with nuts on the inside. 


one end being anchored and the other being ‘operated # by’ 
means of levers. 


clutch is worked by means of a screw and hand wheel with a 


central weigh bar, this weigh bar throwing the, main, clutch: 


on and the tail clutch off, or, when desired,. the clutch »may 
be in an intermediate. position, and. both ofthe; drums will 
then run free.. Each drum is controlled. by post» brakes 
operated by foot levers, these -brakes-being®carried at the 
bottom by means of cast.iron plates. with. steel : gudgeons and 
being held apart by means ofstiffening bars. » The main shaft 
is 1lin. diameter in the body, 10in‘ diameter in the bearings 
—each * bearing’ being’ 10in:*‘diameter by 15in. long— 
whilst the total length of this'’shaft*is'18ft. Sin. The counter- 
shaft is 9}in.- diameter, 8in.’.diameter in bearings—the 
bearings being 8in. diameter *and’12in. in length—and the 
first motion shaft is 64in. diameter with bearings 6in. diameter 
and 20in.« long... The -pinion on the first motion shaft is 
machine cut, as also is the spur wheel on the intermediate 
shaft, this spur wheel having 56 teeth, 23in. pitch by Sin. 
face, and being 46.15in. diameter. The main spur wheel is 
8{t. 2in. diameter, having 75 teeth, 4in. pitch and 12in. face, 
and is machine moulded, whilst its pinion is 26ft. Tin. 
diameter with 19 teeth of the same pitch and face. The 
electric motor is of the three-phase type with slip rings, and 
is constructed to develop 350 horse-power continuously and 
also to work up to 700 horse-power for starting and short 
periods, being wound for 2750 volts, 40 cycles, and running 
at 350 revolutions per minute. The motor is controlled by 
means of a large liquid switch, in connection with which 
there are three tanks. This gear, which is one of the largest 
constructed in this country for direct driving, has an aggre- 
gate weight of about 50 tons. 








AUSTRALIAN NOTES. 
(From ovr own Correspondent.) 


New Zealand Railways. 
DIFFERING from the system adopted in tho Australian 

States, the Report of the New Zealand Railways is presented by 
the Vinister for Railways, The working for the year ending 
31st March last shows another successful year, the net profit on 
working being £812,179, or £61 more than the previous year. 
This shows a return of £3 6s. 8d. per cent. on a capital of 
£24,365 647 spent on linesopen. Extensions aggregating 17} miles 
were opened during the year, and two miles of line were closed, 
thus making the total miles open for traffic at 2471. Although 
the net earnings are equal to those of last year, the train mileage 
has been exceeded by 295,820 miles, which, it is stated, represents 
additional facilities to meet the requirements of the traffic and the 
publieconvenience. The railway workshops have been kept going 
at high pressure during the year on the construction of new 
rolling stock for increasing the equipment and providing for the 
requirements of new lines to be opened in the near future. The 
carrying capacity of the wagon stock was increased by 9670 tons; 
2095 new steel axles were fitted to carriages, vans, and wagons, in 
substitution of old iron axles. Considerable progress has been 
made with re-laying ; 98 miles of main line were re-laid during the 
year with 70 1b. standard steel rails, 14-miles with 1001b. steel 
rails, and 35 miles of branch lines had 30]b. and 40]b. rails 
replaced with 53 lb. steel rails that had been taken out of the main 
line ; 331,678 new sleepers were placed on the track, and 363,246 
cubic yards of ballast were used. 


Each drum is fitted with a Hall’s 
friction clutch, which consists of an all-round brake strap,\ 


The brake strap operates upon a revolving’ 
centre keyed to the shaft and revolving with the shaft. _ Each’ 


A sum of £139,162 has been 


charged to capital account on the duplication of lines, in 
accordance with special Acts relating thereto, 
Result of Working. 
Year ended 3ist March. 
1907. 1908. 


Total miles open for traffic 
Average miles open for year +s 
Capital expenditure on lines open 
per mile open 2 
Oe £2,761,638 
£1,9°9.769 
£812,179 
3.33 
70.59 


Gross earnings ; : 
Working expenses .. 
Net profit .. : 
Profit to capital invested, per cent 
Working expenses to earnings, per cent 
Earnings per average mile open 
Workingexpenses per average mile open 
Earnings per train mile aes 
“Working expenses per train mile 
Passengers, ordinary, No. .. .. 
we season tickets, No. 
Goods tonnage... .. oat ee 
Live-stock tonnage. . 
Train mileage .. 
Locomotives, No. .. . 
” tractive power, lb. 
Passenger cars, No. ay . ene 
» » seating accommodation 
Wagon stock .. .. . soe ; 
” +, carrying capacity, tons 
Brake vane chee’ ost ks” ee? oe 
Electrification of the Melbourne Suburban Railways. 
For some time past investigations have been made by 
Mr. C. H. Merz, an electrical expert from Europe, on behalf of 
the Victorian Government, on the suitability of converting the 
suburban railway lines around Melbourne to electric traction. His 
report has just been published. The primary object of the report 
is to determine whether the substitution of electric traction for 
steam traction is financially justifiable. The work is divided 
into three progressive stages, in order to facilitate the discussion 
of various questions, as follows :—Stage |._-The Port Melbourne, 
St. Kilda, Sandringham, and Broadmeadows branches. Route 
length, 29 miles Stage Il.—In addition to Stage I., the Cam- 
berwell and Williamstown branches. Route length, 65 miles. 
Stage III.—The complete scheme, including, in addition to 
above, the Sunshine, Coburg, Preston, Heidelberg, Dandenong, 
and Mordialloc branches. Route length, 124 miles. The con- 
clusion of the report advises that the application of electric 
traction to the Melbourne suburban system is justitied from a 
financial point of view, and that it will result in greatly im- 
proved service to the public. 


Capital Outlay. 

The total capital outlay for the conversion of the whole 
suburban system will be £2,227,050. It is recommended that a 
portion only of the system be converted at present. In con- 
sidering these figures the expenditure necessary, if steam trac- 
tion be retained, must also be taken into account. This 
expenditure, on rolling stock only, amounts to £408,358. 


Cost of Electric Working. 

The expenses per train mile with electric traction would 
be 1l1d., as against 18.9d. with steam. With the former, however, 
there would be a greater train mileage. The total operating 
expenses with electric traction for the whole suburban service 
would be £27,257 per annum less than with steam. 


Financial Result, 

The total annual expenditure for the whole service, 
including 4 per cent. on the new capital outlay, would be £44,791 
more than with steam. Against this must be put the additional 
revenue due to the improved service. The surplus, after paying 
interest on new capital for the complete scheme, would, with 
electric traction, be £10,251 greater than was obtained in 1906 
with steam. 


Improved Service. 

If electric traction be adopted, an improved schedule 
speed and frequency of service becomes possible with the existing 
track and termini. An increase of 20 per cent. over the present 
schedule speed and increase of 71 per cent. in the train mileage | 
are ee justifiable, and are covered by the expenses referred | 
to above, 


Rolling Stock. 

The adoption, instead of locomotives, of the multiple- 
unit system of train operation is recommended, giving an increase 
of 71 per cent. in the train mileage, with an increase of only 23 per | 
cent. in the ton-mileage. Cross-compartment coaches should be | 


adopted, the existing bogie stock being altered and used for the 
electric service. The total stock required would be 496 coaches 
with electric working, as compared with 546 coaches and 110 loco. 
motives with steam; the reduction in the number of coaches being 


due to the higher schedule speed. 


Electrical System. 

A direct-current 800-volt system would be the cheapest 
and best system for this particular case. The direct current 
should be distributed to the trains from sub-stations by means of 
a protected conduetor rail. The sub-stations should be supplied 
with three-phase high-tension current from the power station by 
means of underground cables in the central areas, and overhead 
lines in the less populous districts. 


Power Station. 

The energy required would be generated in a central power 
staticn situated at Yarraville, designed to handle the load of 
35,000 electric horse-power. This power station should be designed 
to burn either black or brown coal, and the power plant consists of 
water-tube boilers and steam turbines. The Spencer-street and 
Elsternwick stations should be shut down, and the St. Kilda 
tramway and the existing lighting system be supplied in bulk 
from Yarraville. The Yarraville power station should be also 
used for the lighting of the railway stations and the driving of the 
Newport and North Melbourne railway workshops. 


In‘tial Scheme, 

If electric traction is decided on, the scheme proceeded 
with in the first instance should consist of the Port Melbourne and 
St. Kilda and the Brighton and Essendon branches, involving, 
with power plant, an initial expenditure of £801,880. After paying 
interest on this sum, the surplus from these lines would, with 
electric traction, be £21,358 greater than was obtained in 1906 
with steam traction. If steam be retained upon these lines, 
£141,019 will have to be spent on rolling stock for them alone. 
The Cabinet has decided to recommend Parliament to have 
carried out the first stage of electrification suggested by Mr. Merz. 
This is given out in detail as under :— 


Electrification of Port Melbourne, St. Kilda, Sandringham, and 
Broadmeadows Railways— Route Length 29 miles. 
SuMMARY OF CAPITAL EXPENDITURE INVOLVED BY ELECTRIC TRACTION AND 
RESULTANT INCREASED INTEREST CHARGES. 
Power station, high-tension feeders, and sub-stations, including = £ 
spares for powerdepartment.. .. .. ce 8. te es. oe Ce 
Track equipment, including low-tension cables, and alterations ‘ 3 
to permanent way and spares... ..  «. we ee ee ne 170,328 
New rolling stock (less credits) alterations to existing stock and 
electrical equipments, including spares eh Fa aa? te 221,657 
Inspection pits and Flinders-street car shed ae 
801,8:0 
149,95 


651,935 


26,077 


Total cost of electrical scheme.. .. “ ore 
Less expenditure to deal with traffic by steam traction 


Net additional cost of electrical scheme ated eel) x 
Interest charges on additional capital at 4 per cent 
DIE Gc. pe: ce) Ge 48> be Maas. vee am oP 


OPERATING EXPENSES WITH ELkcTRIC TRACTION, 


Power department— 

Cost of power .. .. .. 
Rolling stock department— a 

Motormen’s wages and stores .. .. .. .. ae 10,0°2 

Inspection and mainte: ance of roliing stock and equipment 25,714 
Transportation department— 

Additional staff at. stations .. 

Guards’ wages ar d stores 
Way and works department— 

Maintenance cf electrical track equipment .. 
Electrical traction— 

Operating costs, total .. .. .. 

» pertrain mile .. 


£ 
24,809 


1,£08 


7,728 
3,300 


73,511 
12. 1d. 
. 85,877 
.. 19.06d. 


ary ge Sine: eey 9e eae 12,306 
Pee et ot ee 6.964. 


Steam traction— 
Operating costs, total .. 


per train mile .. 


Difference in favour of electric traction— 
Total .. a. ee ‘ 


Per train mile .. 








Axout four hundred additional hands commenced work 
at Portsmouth Dockyard last Monday morning. ‘They included 


| mechanics of various classes, as well as a large number of labourers. 
| The new hands will enable the arrears of work to be made good, 
| and the new battleshi 


St. Vincent is to be  segger as much as 
possible. Accordingly, a very large number of additional 
mechanics were sent to that ship ; others weresent.-to increase the 
staff of workmen engaged in the refits of the battleship Vengeance 
and of the cruisers Berwick, Terrible, ampshire, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From owr own Oorrespondent.) 
Structural Steel. 

A SLIGHT improvement is noticeable in the demand for 
tructural steel for bridge and roof-building purposes, and also 
i the use of railway carriage and wagon builders. Makers 
ye Angles, £5 158. to £5 17s. 6d.; girder plates, £6 to 


oe éd,; builer plates, £7 ; joists, £5 1s, to £6 bs,; and mild 
bare, £6 7s. 6d. to £6 17s, 6d. 


Semi-finished Steel. 

A fair business is being done in semi-finished steel, 
h considerable quantities of foreign material are also being 
employed, more particularly from Belgium. Quotations remain 
unaltered at : Bessemer sheet bars, £4 12s. 6d. to £4 15s, ; Siemens 
sheet bars, £4 158, 


althoug 


Finished Iron Quiet. 

3usiness in manufactured iron continues without anima- 
liveries are proceeding in connection with current 
contracts, and employment at the works is rather better than a 
few weeks ago. Prices remain at the recent level, marked bars 
being £5; galvanised corrugated sheets, £12 10s.; tube strip, 
£6 bs. to £6 5s, 6d.; and rivet iron, £6 lbs, to £7. 


tion, but de 


The Blast Furnace Position. 

The furnaces in blast in South Staffordsbire at the present 
time are 18 out of 34 built, This is no change on the quarter, and 
it compares with 20 blowing out,of 32 built when the present year 
opened. With regard to North Staffordshire, the position is 15 
biowing out of 32 built, the situation being unaltered since the 
beginning of the year. In Northamptonshire there are 12 fur- 
naces blowing out of 20 built, which is the same as three months 
ago, and compares with 12 blowing out of 19 built when the year 
opened. In Derbyshire there are 30 in blast out of 44 built, or 2 
fewer in operation than thiee months ago, and 7 fewer than when 
the year began, the position then being 39 furnaces at work out of 
46 built. There are 18 furnaces in blast in Lincolnshire out of 15 
built, which is no change on the quarter, and an improvement of 
1 furnace blewing compared with the opening of the year. Shro,- 
shire has 3 furnaces in blast out of 6 built, which is no change on 
the quarter or on the year. Nor has the situation varied since 
January in Nottinghamshire, where there are still 3 furnaces in 
operation out of 4 built. Pig iron quotations at the present time 
are somewhat weak and irregular on the following basis :—Stafford- 
shire common, 46s.; part-mine, 48s, tu 49s.; best all-mine, 80s, to 
Sls,; cold blast, 11Us.; Northamptonshire, 46s. to 47s, 6d.; Derby- 
shire, 48s. to 4¥s.; and North Staffordshire, 4%s, to 50s, 


New Gas Retort House. 

At a meeting of the Gas Committee, recently, of the 
Birmingham City Council, presided over by Alderman Sir 
Hallewell Rogers, it was decided to demolish one of the older 
retort houses at one of the department’s works. This will be done 
with the view of reconstructing the building on modern lines, and 
the estimated cost of the wore is £20,000. It is hoped that the 
task of clearing the site will be commenced in about a week, and 
althuugh the committee’s own workmen will be employed as far as 
possible, the operations will be sufficiently extensive to enable the 
committee to give work to about forty men selected for them by 
the Distress Committee. 


Massive Bronze Doors. 

A piece of highly creditable English art metal work 
intended for South America has just been completed by Messrs. 
Hart, Son, and Peard, of Grosvenor-street West. It consists of 
the first of three pairs of decorative bronze doors intended for the 
principal eutrance to the New Siate Library of Brazil, aow being 
erected at Rio de Janeiro, at a cost of over half a million sterling. 
The doors, which are 8ft. wide and 10ft. 6in. k zh, are of massive 
bronze upon a steel frame, and are designed in the style of the 
Spanish Kenaissance. 


Sanitary Engineering. 

Their present session was recently opened by the Birming- 
ham Centre of the Institute of Sanitary Engineers, which was 
formed a year ago. The opening address was delivered by the 
president, Professor Bostock Hill, who dealt with the progress 
that has been made in sanitary science since very early times, and 
the improvement consequently effected in public health, Dis- 
cussing the conclusions of the Royal Commission concerning 
sewage treatment, the lecturer criticised some of the opinions 
expressed in the report. He did not agree with the conclusion 
that as good an effluent could be obtained by means of contact 
beds as by percolating filters. His own large experience, based 
on both methods, was that much better results were obtained by 
means of the percolating filters, and this was especially the case 
in districts where there were small streams remote from the sea, 
as in the Midlands, 


Copper. 

Engineers who may be likely a little later on to require 
supplies of copper would probably be acting judiciously by placing 
their orders at once, since the recent advances in this metal seem 
likely to be continued, in which case it is evident that consumers 
have nothing to gain by waiting. The reported establishment of 
an American copper trust has had a striking effect on prices in this 
country. The advances during the last week of October averaged 
is, 6d. per day, and the quotations of £61 12s. 6d. for cash, and 
£62 12s, 6d. for three months, which prevailed when November 
opened, were the highest for some time. Since then another 5s. 
or 7s, 6d. has been gained, cash quotations at time of writing- 
November 3rd—being £61 17s. 6d. and £62 2s, 6d., the three 
months’ quotation being £62 15s. to £63, The trust is said to 
estimate the probable consumption of copper in the early future at 
about 15,000,000 lb. per week, and is reported to have asserted 
that it is powerful enough to supply all demands, Some of the 
largest producers are said to be sold two months ahead, so that 
quotations are likely to go up still further. European and 
American capitalists are reported to have formed a syndicate to 
take up over 90,000 tons of copper, which they will hold in 
anticipation of the development of electric traction on United 
States railways. This report is received very dubiously in the 
Midlands and in other British copper circles, for all sorts of 
rumours are often put about in order to manipulate the copper 
share market, The Presidential Election may | something to 
do with the present position. The United States Government 
have lately placed orders for about 2,000,0001b. of copper for 
naval purposes, British engineers requiring electrolytic or other 
descriptions of copper will probably do well to begin buying 
before prices rise further. 








NOTES FROM LANCASHIRE. 
(From our own Oorrespondent, ) 
MANCHESTER, Wednesday. 

Month’s Opening in the Iron Trade. 

_ NOVEMBER has opened badly in the iron trade of Lan- 
cashire, A settlement of the cotton strike has not come about, 
and the distress is accentuated by a spread to the auxiliary trades 
which depend for their existence on the cotton industry. After 
outside protests there appears to be little hope of any lifting of 


the cloud until this year has turned. Fortunately, the weather 
keeps fine, which has been a godsend in itself. 


Pig Iron. 

There have been only small arrivals of Scotch and Cum- 
berland at the Manchester docks, and not by any means so large 
as is usual at this time of the year. Although there was a better 
attendance than usual on the Exchange on Tuesday, which was 
induced to some extent by the meetings of the cotton masters and 
operatives, there was no great inquiry ; consumers still supply 
their wants by purchasing small quantities. Warrants pnd 
steadied up a little, and this has stiffened Middlesbrough brands 
to the extent of 6d. or so per ton during the week. Lincolnshire 
is held for full rates by makers, but merchants are offering on spot 
at 1s. 6d. to 2s. per ton less, and this while Derbyshire, a better 
iron for the wants of the district, can be purchased at 1s. or 1s. 6d. 
less than the last figures mentioned above, Scotch has shown little 
change, but Staffordshire is weak, and hematite about 6d. per 
ton lower. Forge iron shows no change. 


Finished Iron. 
In quiet request. 


Steel. 
Continues steady, especially for constructional purposes. 
Knglish billets were a shade easier, but foreign was firm, with 
holders about 2s, 6d. per ton higher for small lots, 


Copper, &c. 

Manufactured sheets advanced 20s. per ton, but actual 
business passing is comparatively small. Holders, in view of the 
condition of the raw metal, ask full rates, which buyers will not 
at present concede, unless under certain pressing circumstances. 
Tubes, yellow metal, &c., unaltered. Tin: English ingots higher. 
Sheet lead steady. 


Quotations. 

Pig iron: Lincolnshire No, 3. foundry, 53s.; Statfordshire, 
52s. 6d. ; Derbyshire, 52s. 6d. to 53s.; Northamptonshire, 53s. 6d. ; 
Middlesbrough, open brands, 57s. 10d. Scotch: Gartsherrie, 
60s, 6d. to 61s.; Glengarnock, 59s.; Eglinton, 57s. 9d. to 58s.; 
Dalmellington, 57s. 9d., delivered Manchester; West Coast 
hematite, 59s. to 59s. 6d.; East Coast ditto, 57s. 6d. to 58s., both 
f.o.t. Scotch, delivered Heysham: Gartsherrie, 58s. 6d. to 59s.; 
Glengarnock, 57s.; Eglinton, 55s. 9d. to 56s; Dalmellington, 
55s. 9d. Delivered Preston: Gartsherrie, 59s. 6d. to 60s ; Glen- 
garnock, 5&s.; Eglinton, 56s. 9d. to 57s.; Dalmellington, 56s. 9d. 
Finished iron: Bars, £6 10s.; hoops, £7 12s. 6d.; sheets, £7 15s. to 
£8. Steel: Bars, £6 5s. to £6 7s. 6d. ; Lancashire hoops, £7 5s.; 
Staffordshire ditto, £6 17s. 6d. to £7; boiler plates, £7 7s. 6d.; 
as for tank, girder, and bridge work, £6 5s. to £6 7s. 6d.; 
English billets, £4 12s. 6d. to £4 15s.: foreign ditto, £4 5s. to 
£4 7s. 6d.; cold drawn steel, £9 5s. to £9 10s. Copper: Sheets, 
£76; tough ingot, £66; best selected, £66 10s. per ton; copper 
tubes, 94d.; brass tubes, 7}d.; condenser, 84d.; rolled brass, 64d. ; 
brass wire, 6fd.; brass turning rods, 64d.; yellow metal, 64d. 
per lb. Sheet lead, £16 5s. to £16 15s. per ton. English tin 
ingots, £135 to £135 10s. per ton. 


The Lancashire Coal Trade. 

The diminished demand for house coal caused bya continu- 
ance of the fine weather has induced a quiet feeling all round. 
To some extent this state of things is being met by short time 
being worked at the collieries, but notwithstanding this, slack is 
accumulating and prices are extremely low. In some cases we 
have heard of as low as ls. 6d. to 2s. per ton on rails to clear. 
Officially, however, there is no change in quotations. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

There is only a comparatively small demand for hematite 
iron in this district, and the consumption of metal is less than it 
has been for some time past. This is true as regards the sources 
of the demand from all quarters, either on home, foreign, colonial, 
or continental account. The weakest point at the moment is the 
small needs of steelmakers, not only in the immediate district, but 
elsewhere. There are no indications which will lead to the hope 
of a change for the better for, at any rate, two or three months to 
come. When it does come, it is expected to show itself in a 
better demand for shipbuilding material, consequent on the 
Admiralty orders to be given out at once and others which are 
expected to follow early next year, and, in the second place, from 
America, where a better trade is likely to ensue now that the 
Presidential election is over, but it is not anticipated any change 
for the better on continental account will make itself felt for some 
time to come. In the meantime prices are low, and, it is feared 
will soon be lower. Mixed Bessemer numbersare at 59s. net f.o.b., 
and warrant sellers 58s, 3d. net cash. Very little business is being 
done in special hematites, although some of the works in this dis- 
trict which have gone in for the better classes of iron occasionally 
secure orders, but they are only small as compared with what was 
their experience some time ago. It may now, however, be taken 
for granted that special hematites are now a constant feature of 
the production of metals in this district. The sales of ferro- 
manganese, spiegeleisen, and charcoal iron are comparatively few, 
and there is not much life in the demand for scrapiron. Iron ore is 
in small demand, and 10s. per ton net at mines is the current value 
of good ordinary sorts. Common ores are not now being asked for, 
and foreign sorts are being imported only to a small extent. 


Steel. 


A very quiet tone rules the steel trade, and orders are 
coming to hand slowly for all the descriptions of steel produce in 
the district. The trade being done in shipbuilding material is practi- 
cally nil, as the mills in the district have done nothing for six or 
seven months. The demand for rails is slow, and the mills in the 
district are only yielding about one-third of their capacity of pro- 
duction. Merchant steel is in slow demand, but some trade is 
being done in hoops and bars, and the works at Moss Bay are 
producing sleepers for use in foreign countries. Prices are very 
low, but not sufficiently to induce anything like a steady demand. 


Shipbuilding and Engineering. 


No new orders are reported in the shipbuilding or 
engineering trades, but the Vickers’ firm has sent in tenders this 
week for one of the five cruisers to be given out by the Admiralty 
to private builders, and this has been supplemented by a petition 
numerously signed in Barrow praying the Admiralty to give one 
of these ships to Barrow as a means of ameliorating the distress 
which prevails in the town. 


Shipping and Coal. 





The shipments of iron and steel from West Coast ports 
last week amounted to 12,219 tons—iron 6475 tons, and steel | 
5744 tons—as against 4349 tons in the corresponding week of | st 
year, an increase of 7870 tons. For the year to date the ship- | 
ments aggregate at 409,058 tons, against 724,227 tons for the | 
corresponding period of last year, a decrease of 315,169 tons. | 
The demand for coal is weak, and prices are low. The consump- 


tion of coke is less than it was, and prices are not so firm, | 








THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 
The Business Situation. 
THE general condition of trade, both in the heavy and 


| 
| 
} 





the light industries, does not materially change. Certain branches | 


of the lighter staple trades are stated to be rather better off for” 
work than they were, but even here the reports are not altogether 
uniform. The work is by no means equally divided, although in 
volume it is heavier than has been the case recently. In the Jarge 
establishments we-do not find much improvement, if any, so far as 
our information goes. The iron market is practically ‘‘ marking 
time,” with no change in the official quotations which have ruled 
for a considerable time. The coal trade for shipment is tapering 
off now, as is usual at this season of the year; but the latest 
official returns of exports from Hull and Grimsby compare favour- 
ably with those at the corresponding period cf last year. The 
next available return, however, is expected to show considerably 
diminished figures, 


House Coal Unchanged. 


Though ordera for domestic fuel have been coming 
forward more freely, the weather, with occasional alternations of 
cold, continues too open to cause any extreme demand, and the 
advance usually obtained before this time has not yet become 
general. Values on the whole are firmer, but supplies can still be 
had at the old figures. Barnsley best, 11s, 6d. to 12s, 6d. per ton ; 
secondary sorts, 10s. to 11s, 6d. per ton. 


Steam Coal—Export Business. 


The latest available official return of coal exports from 
Hull is for the week ending 27th October, and the total weight, 
64,710 tons, compares with 32,425 tons for the corresponding week 
of last year. The principal market was Wyburg, which took 
6184 tons, Alexandria comi nest with 5558 tons. From 
Grimsby, for the week ending October 30th, the exports reached 
a total of 40,318 tons, as compared with 31,890 tons for the 
similar period of last year. The principal foreign market 
supplied from Grimsby was Malmo, with 4710 tons ; Gothenburg 
being second with 3972 tons. The upper reaches of the Baltic 
are now fast closing, and the shipments may therefore be expected 
gradually to decline in volume. About an average tonn-ge of 
steam coal is being forwarded under contracts to railway 
companies at their various depéts, and the steam trawling 
companies are also receiving about the average deliveries 
customary at this season of the year. 


Slacks and Coke. 


Situation remains as last week. Business in small coal is 
unfavourably affected by the cotton trade dispute in Lancashire. 
Stocks in wagons are not likely to be moved so long as that diffi- 
culty continues. Slacks are quoted at 4s, 6d. to 5s. 6d. per ton. 
‘* Spot” sales continue, owing to the accumulations, to be made at 
rather lower than quoted prices. Rougher slacks are fairly well 
ealled for, and business is done at good prices. Coke, best washed, 
is at 10s. 9d. to 11s per ton; unwashed, 10s. 3d. to 10s. 9d. per 
ton. 


The Iron Market. 

The official prices of hematites remain unchanged, but 
makers are disposed to sell, in view of the fact that the sales made 
some weeks back are now being worked off, and the demands of 
the trade are not pressing, not many new orders being received of 
an extensive character by the steelmakers. The anticipations 
entertained a week or two ago of demands in the shipbuilding 
trade have not yet been realised, though the trade still continues 
hopeful. Lincolnshire and Derbyshire irons are also unchanged, 
the premium of 2s, per ton on Lincolnshire official prices being:stall 
insisted, upon. In both instances makers are well sold forward. 
Quotations, in all cases net, and delivered in Sheffield or Rother- 
ham, are as follows:—Hematites, West Coast, 68s. to 70s. per 
ton; East Coast, 63s. to 65s. per ton. Lincolnshire: No. 3 
foundry, 49s. per ton ; No. 4 foundry, 48s. per ton; No. 4 forge, 
47s. per ton; No. 5 forge, mottled, and white, 47s. per ton ; basic, 
48s. per ton. Derbyshire: No, 3 foundry, 50s. per ton; No. 4 
forge, 49s. per ton. 


Bars, Sheets, and Billets. 
Quotations as before : - Bar iron, £6 10s. per ton ; sheets, 
£8 to £8 10s. per ton; Bessemer billets, £7 per ton; Siemens 
ditto, £7 10s. per ton. 


The Heavy Industries. 


Orders in the steel trade are at present not quite so satis- 
factory as could be wished, and the reports we receive are scarcely 
so encouraging as was indicated last week. With the close of the 
Presidential election, however, it is expected that the American 
market will show signs of revival. We have nothing further to 
report with regard to the placing of contracts for cruisers under 
the Admiralty programme referred to last week, or in respect of 
the naval work for the Spanish Government. Cammell, 
Laird and Co., Limited, have received an order for nine river 
steamers for Brazil. The boats, which will be S5ft. in length, 
are, it is stated, for the Buenos Ayres and Pacific Railway Com- 
pany. In railway material orders continue to be received from 
India, South America, and the Colonies, though not to any large 
extent ; yet as there is such a dearth in home demands, these are 
very welcome, and for the most part supply the trade. We do 
not hear of any improvement as yet in the placing of orders for 
marine material from the shipbuilding yards. In tramway 
material there is a fair amount of work in hand, and more is 
expected to be locally placed on an early date. Engineering and 
other trades as previously reported. 


Tne First Lord of the Admiralty in Sheffield. 
Mr. Reginald McKenna, M.P., the First Lord of the 
Admiralty, was the chief guest at the Cutlers’ Feast, given by the 
Master Cutler, Mr. Douglas Vickers, on the 29th ult. 


Large Coal Output. 

Hickleton Main Colliery, near Doncaster, has established 
what is looked upon asa record output. In one day—on Friday 
last—they drew out of one shaft 4072 tons of coal. The time 
actually occupied in drawing that amount was about thirteen 
hours. Pits frequently draw 4000 tons a day, but out of two 
shafts. The point to be noted is that the output at Hickleton 
last Friday was from one shaft. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Cleveland Pig Iron. 


GREATER activity is reported this week in the Cleveland 
pig iron trade ; good orders have been booked, and prices have 
moved up. Confidence appears to be returning, and certainly the 
tone is more cheerful than it has been for a long time. The 
German influences are not any better, and keen competition may 
be expected from that quarter as soon as the New Year is entered 
upon, for the syndicates are not to be renewed, and each iron- 
master will be at liberty to take his own course. But the more 
satisfactory news from the United States about trade and its 

rospects have a good effect, and now that the turmoil of the 
Preedential election over there is ended, increased confidence will 
be shown, and the revival of trade which has already been 
reported will go on at a greater rate than hitherto. More 
pers sory views here are taken about the future, and that is 
evident from the fact that buyers of warrants offer higher figures 
for forward delivery than are forthcoming for prompt. There is a 
contango of 6d. per ton for delivery in three montbs, as compared 
with the cash price. Until now there has not this year been a con- 
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tango for forward delivery, and it is an indication of a better tone, 
notwithstanding that the quietest period of the year is at hand. 
Last week Cleveland warrants could be had at 48s. 14d. cash, but 
sellers this week have asked as much as 49s. cash, and could get 
48s. 104d. No. 3 Cleveland pig iron, which was down at 48s. 6d. 
last week, went up to 49s. 3d. on Tuesday for prompt f.o.b. 
delivery. A good deal of business has been done this week at 
49s, per ton for No. 3. On Wednesday No. 1 was at 5ls. 6d.; 
No. 3 at 49s.; No. 4 foundry at 483; No. 4 forge at 47s; and 
mottled and white at 46s. 6d., all for early delivery. 


Hematite Pig Iron. 


After the recent heavy sales of East Coast hematite pig 
iron there is this week a lull in buying, but that was to be 
expected, and the market is not weakened, because producers are 
well situated, and have enough orders on their books to take up 
their output for some considerable time to come. It must also be 
noted that the prospects are good of further improvement, for 
the shipbuilding industry is steadily reviving, and with it the 
demand for steel plates, angles, rivets, kc. Producers of these 
have had to buy pig iron more freely than for a long period, and 
makers thereof have not found the increased production in excess 
of the requirements. They quote 57s. per ton for this quarter’s 
delivery of mixed numbers, and 58s, for next quarter's. Within 
the last few days, however, odd sales have been made by second 
hands at 56s. 6d. for immediate delivery, but producers will not 
entertain any such figure, for the tendency of prices in this branch 
is decidedly upwards, and the market is buoyant. Rubio ore is 
firm at 16s. per ton c.i.f. Middlesbrough, though the freight bas 
fallen back again to 3s. 104d. per ton, and there is very keen com- 
petition among shipowners, notwithstanding that there are so 
many steamers laid up—it is calculated fully a million tons in 
this country and on the Continent. Bad as is the situation for 
the shipowners, it is good for the consumers of the ore, who are 
getting cheaper ore in consequence. 


October Exports of Pig Iron. 


The shipments of pig iron from the Cleveland district 
during October, though larger than they promised during the 
greater part of the month to be, were very disappointing. For 
most of the month they were the smallest that had been reported 
in any month this year, falling short even of those of the winter 
months; but they improved somewhat towards the close, and, 
after all, exceeded the figures for January, August, and September. 


The Ten Months’ Pig Iron Exports. 


The Cleveland district has exported during the first ten 
months of this year 1,127,999 tons, which is nearly 380,000 tons 
less than in the corresponding period of last year, the 1,507,437 
tons then reported being the largest on record. This year’s figures 
were also beaten by those of 1906 and of 189%. Germany has this 
year taken only 285 309 tons, against 432,710 tons last year; the 
United States and Canada, 25,596 tons, against 261,703 tons ; 
Belgium, 36,247 tons, against 47,528 tons ; Scotland, 302,126 tons, 
against 353,970 tons. France and Italy are the only countries 
showing increases, the former importing 84,570 tons, against 
48,000 tons last year, and the latter 131,759 tons against 100,266 
tons. 


Manufactured Iron and Steel. 


More favourable reports are given by manufacturers in 
several branches of the finished iron and steel industries, and 
certainly more disposition to buy has manifested itself, as there is 
little likelihood now that prices will move downwards, and little or 
nothing can be gained by waiting. It seems to be a general 
opinion that 1909 will be a better period than the present year has 
been, and Sir Christopher Furness, who is the chairman of the 
South Durham Steel and Iron Company, says that they e-pect to 
be able to reopen the West Hartlepool Steel Works early in the 
New Year. They will still have the ironworks idle, as they have 
been for over a year. Very fair orders are now on the books for 
rails, plates, and angles, and prospects are good for improving 
trade. For heavy steel rails the price is firm at £5 15s. per ton 
net f.o.b. No advances have lately been made in quotations for 
finished iron and steel in this district. Steel ship plates are at 
£6 ; iron ship plates, £6 7s. 6d.; steel ship angles, £5 12s. 6d.; 
iron ship angles, £7 ; steel bars, £6 7s. 6d.; iron bars, £7 ; pack- 
ing iron and steel, £5 10s.; steel hoops, £6 17s. 6d.; steel strip, 
£6 12s, 6d.; steel sheets—singles—£7 10s., all less 24 per cent. 
f.o.t. Galvanised and corrugated iron or steel sheets are at 
£12 10s., less 4 per cent. f.o.b. for 24 gauge in bundles. 


Shipbuilding and Engineering. 


There can no longer be any doubt about the revival in ship- 
building in this district. It was expected some time ago, when the 
trouble with the engineers was adjusted, and has thus been some- 
what long in making its appearance. Some good orders have been 
placed during the last few days, and the winter is not likely to 
be so bad at the shipyards as was generally predicted. Tyne 
builders have secured during the last fortnight orders for four 
steamers, including an oil tanker ; the Wear builders have added 
contracts for four large cargo steamers ; and the Tees five of from 
3500 to 7600 tons, but Hartlepool firms have not been so fortunate, 
and are badly off ; indeed; at the principal yard only two of the 
nine berths are occupied. 


Industrial Co-operation. 

The shipyard hands at Sir Christopher Furness’s yard 
have decided by a majority of ten to one to give a year’s trial to 
his proposal that they should become co-partners with him in the 

- shipbuilding business of Furness, Withy and Co. That does not 
extend to the shipowning business of the same firm. The men 
are to take up ‘‘employés” shares, for which payment will be 
made by deductions from their wages. It was on the 7th ult. 
that Sir Christopher Furness made the pro l that if the Trades 
Unions thought they could manage the business themselves he 
would sell it to them, or, as an alternative, he invited the work- 
men to become partners on a profit-sharing basis. They have 
chosen the latter. Strikes are to cease, and a works council 
will be formed to settle all disputes, or refer them to a properly 
accredited court of arbitration. The experiment will be watched 
with much interest. 


Sir David Dale Memorial. 


Over £11,127 have been subscribed to provide a memorial 
to the late Sir David Dale, Bart., one of the earliest advocates of 
arbitration and conciliation in labour difficulties. It is proposed 
that lectures shall be given dealing with the relations of employers 
and employed, to be called the Sir David Dale Memorial] Lectures, 
and on the income reaching £500 a year the money is to be used 
for endowing a professorial chair at the Armstrong College to be 
known as the Sir David Dale Chair of Economics. 


Coal and Coke. 

Business has become dull and unsatisfactory, the outlook 
is not encouraging, and prices have declined. Buyers are slow 
about giving out orders in the face of falling prices. Best steam 
coals, which # month ago were at 13s. f.o.b., can now be got at 
lls. 6d.; and best gas coals have dropped to10s. 3d. Bunker coals 
have never this year been as cheap as they are to-day—8s 9d. to 
9s. per ton, a welcome change to the shipowner, who has had to con- 
tend with dear coal and wretched freights. The latter are still in 
evidence, but coal is cheap. Foundry coke is at 17s. 6d. per ton 
f.o b., and furnace coke has been raised to 16s. per ton, delivered 
equal to Middlesbrough. . - 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General Business Outlook. 

THERE has been a somewhat more hopeful feeling in com- 
mercial circles in the last few days, due largely, it is believed, to 
political causes. An improvement in the stock markets is an indi- 
cation of this impression, and, now that the American Presidential 
election is practically settled, there are hopes of a revival of 
business in the States. In the present state of trade depression 
any hopeful condition is welcomed, and it is pointed out that it is 
not yet realised to how great an extent trade may be favourably 
atfected by the abundant harvest in Canada. Meantime inquiries 
for goods from abroad are on a moderate scale, and the home trade 
is of small proportions compared with the e.tended means of pro- 
duction called into existence in prosperous times. 


The Iron Market. 

There has been some improvement in the pig iron warrant 
market, prices having rallied, showing an advance upon the low 
figures recently touched. The amount of business being done is cer- 
tainly not large, but it is, perhaps, a hopeful sign that purchases 
of iron have been mainly for future delivery at hetter prices. 
Cleveland warrants have sold at 48s. 6d. and 48s. 9d. cash, 
48s, 44d. to 49s. 3d. one month, and 49s. 6d. three months. 
Transactions have also taken place at 48s. 34d. for delivery in 
sixteen days, and 49s, for 2nd January. There is scarcely any 
demand at present for hematite warrants, 


Scotch Makers’ Iron. 

The values of Scotch makers’ pig iron, which have been 
gradually declining for a series of weeks, are somewhat steadier, 
in sympathy with the slight improvement in the warrant market. 
Monkland, No. 1, is quoted at Glasgow 56s. 6d. ; No. 3, 54s. ; Carnbroe, 
No. 1, 58s.; No. 3, 55s.; Clyde, No. 1, 6ls.; No. 3, 56s, 6d ; Sum- 
merlee andCalder, Nos. 1, 62s.; Nos. 3, 57s.; Langloan, No. 1, 65s.; 
No. 3, 60s.; Coltness, No. 1, 89s.; No. 3, 60s. 6d.; Glengarnock, 
at Ardrossan, No. 1, 62s.; No. 3, 57s.; Eglinton, No. 1, 563. 6d.; 
No. 3, 54s.; Dalmellington, at Ayr, No. 1, 55s.; No. 3, 54s.; 
Shotts, at Leith, No. 1, 62s.; No. 3, 57s.; Carron, at Grangemouth, 
No. 1, 63s. 6d.; No. 3, 57s. 6d. per ton. There are 77 furnaces 
in blast in Scotland, compared with 82 at this time last year. The 
foreign trade in pig iron has been on a reduced scale, and notwith- 
standing recent inquiries from Australia and elsewhere, the orders 
coming to hand do not seem to be at all adequate for the future. 
Had the output not been materially curtailed, the market would 
no doubt by this time have been in a worse position. 


The Hematite Trade. 

The demand for hematite pig iron is quiet, although the 
output is maintained on an extensivescale. Much of theiron now 
being made will doubt!ess be required by the steel makers later, 
when tbe demand for shipbuilding steel shall have improved. 
Since last report seven cargoes of iron ore reached the Clyde from 
abroad, and within the last few days rates of freight, which a 
short time ago showed a tendency to improve, have been easier. 
Cumberland hematite warrants have fluctuated with the condition 
of the warrant market. Scotch hematite has receded to some 
extent, it being reported that purchases can be made at 6d. to 1s. 
per ton below the figures recently quoted. 


Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 3151 tons, against 514 in the ——— 
week. There was despatched to Canada 780 tons, India 101, 
Australia 247, France and Italy 30 each, Germany 50, Holland 160, 
China and Japan 75, other countries 419, the coastwise shipments 
being 1259 tons, compared with 2534 in the same week of 1907. 
The arrivals at Grangemouth of pig iron from the Cleveland dis- 
trict were larger than of late, amounting to 10,565 tons, being 
1639 tons more than in the corresponding week. 


The Finished Iron and Steel Trades. 

The orders that came to hand for steel in fair quantity a 
few weeks ago are now largely completed, and the makers in a 
number of instances are feeling it a most difficult business to keep 
their works going anything like full time. It is expected that 
later there will be a good amount of work available in connection 
with the private orders and the Admiralty work recently secured 
by Clyde shipbuilders. There is keen competition for all orders 
for abroad with continental makers. Employment in the malleable 
iron department is irregular, and there is over all a scarcity of 
orders, and the o1tlook is not very cheering. In structural work 
Belgian competition is coming into play, and it is alleged that the 
quotations are considerably lower than those of the home makers. 
As regards both iron and steel goods, merchants are reported to 
be underselling the makers. 


Engineering and Ironfounding. 

The engineering trades continue to suffer from un- 
employment, but in some cases prospects are regarded as a little 
more encouraging. The outlook as regards marine engineering is 
slightly more promising, and locomotive engineers are also looking 
forward to an improved state of things. Business in the foundry 
trades generally is unsatisfactory. Pipe founders find business 

r as a rule, and are looking forward to the placing of some 
orders that are pending in connection with the building of vessels, 


The Coal Trade. 

The coal shipments have kept up remarkably well, but 
there are indications that business will be affected to some extent 
by the orders falling off as regards the continental demand. The 
coastwise trade has been active, and the demand for household 
coal seems to be increasing. Supplies are full, and prices have 
an easier tendency. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Last Week’s Coal Trade. 

ALTHOUGH critics on the situation remained during the 
week somewhat despondent, the ports showed substantial returns. 
Newport, for example, had a very busy week, and it was currently 
reported that leading collieries had all their work to do to keep 
up with demands. This is amply proved by the week’s returns, 
which were a long way over 100,000 tons, 93,895 tons going foreign 
and 16,749 coastwise. Swansea, too, despatched 84,979 tons, and 
on several occasions the shipments at Cardiff were large, contract 
account chiefly. In prompt business there are this week indica- 
tions of improvement. ‘‘ Mabon,” who is not generally sanguine, 
is a little more hopeful, and regards the bad conditions of 
trade generally as due to the bad harvest of last year, and the 
great tinancial Josses in America. He regarded th» situation of 
other countries worse than our own, but points significantly to the 
fact that the Board of Trade returns for September show a jess 
decline than for the preceding month. There is another item to 
which ‘‘ Mabon” doesnot refer. The British Admiralty are reported 
to have renewed orders for a very considerable quantity of their 
normal requirements at figures ranging from 14s, to 14s. 3d. net, 
Cardiff, for best qualities, and from 13s. to 13s 64d., f.o.b., net, 
for second-best qualities. This is regarded as likely to strengthen 
the situation. The tendency on the market is to stand out for 
better figures than those at which coal has changed hands lately. 
Arrivals since the beginning of the week have improved. Ina 
journey around bays and ports this week I was impressed with the 
jarge trains of coal and more vivacity in movement, 
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Latest Coal Quotations at Cardiff. 

Best large steam, 14s. 6d. to 14s. 9d.; secor : 
14s. 3d.; ordinary large steam, 13s, to 138 6d.; bast ae a to 
15s. 6d.; ordinary, 13s. to 18s. dd. ; best Monmouthshire black ye hs 
12s. 9d. to 13s; Western Valleys, 12s, 3d. i ae 
Eastern Valleys, best, 11s. 9d. to 12s.; other kinds, 11s, tolls, 
best house coal, 17s. 6d. to 18s. 6d.; other qualities 14s, 
16s. 6d.; No. 3 Rhondda, 17s. 6d. to 18s.; through 13s Gan 
lis. 3d.; No. 3 smalls, 98, 64. to 10s.; No.’2 Rhondda, 10s. 9” 
to lls. 3d.; through, 8s. 6d. to 9s.; No. 2 smalls, 6s. to 6s, Pp 
Lest washed nuts, 12s, 6d. to 133, 6d.; seconds, 11s, 6d to 19s. 
peas, ls, 6d. to 12s, 6d.; seconds, 9s, 6d. to 10s.; best simaii 
steams, 7s. to 7s. 6d.; seconds, 6s, 3d. to 6s. 6d.; other ma 
including drys, 5s. 3d. to 5s. 6d., all less 2} except ha 7 
Patent fuel, 15s. to 16s., less 24. Coke: Furnace 15s, rm 
to 16s. 6d.; ordinary foundry, 17s. 6d. to 20s. 6d.; special foundr % 
24s, to 26s. Newport latest :—A good tone in the market B as 
black vein, 13s. 3d. to 13s. 6d.; Western Valley, 12s, § _ 
12s. 6d.; Eastern, 12s, to 12s, 3d. es 


Anthracite. 

Large and best descriptions continue to display a good 
deal of firmness, Red vein quieter. Machine made: In ‘tmachine 
coal beans easy, cobbles and nuts firm; rubbly culm active, 
Latest figures:—Stanllyd hand-picked, 24s. to 25s. ; seconds 
22s. 6d. to 238. 6d. net. Swansea Valley, big vein, 21s. to 2is, 6d. 
less 24; red vein, 13s. 6d. to 14s, 6d., less 24. Machine-made 
cobbles, 23s, to 24s, net ; French nuts, 25s, to 26s. net : German 
nuts, 26s. 6d. to 26s. 6d.; beans, 19s, to 22s. net ; screened, 14s, 6d 
to lds. 6d. net ; peas, 11s. 6d. to 12s. 6d. net ; rubbly culm, 5s, ree 
5s. 3d., less 24; ordinary duff, 2s. 3d. to 23. 6d. net. ” Other 
kinds: Best steam, 15s. 3d. to 153. 9d., less 2}; ordinary large 
13s, to 14s.; No, 3 Rhondda, 17s, 6d. to 18s.; ail less 2'. ” Patent 
fuel, 12s, 6d. to 13s., less 2}. 


South Wales Coal Wages. 

It has been arranged that the reduction asked for voal 
owners from the present wages of 60 per cent. above the standard 
of 1879 shall remain in abeyance for the next three months, that 
is until February, 1909. One colliery near Llanelly has conceded 
the request. 
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The Cambrian Combine and the Coalowners’ Association. 
One of the most important events of the week has been 
the appointment of Mr. D. A. Thomas, the controlling 
influence of the Cambrian Combination, to a seat on the Council 
Board. The combination includes three collieries, which employ over 
12,000 hands, pay over £25,000 weekly, with an output excveding 
three million tons. In a little while it will be a subject of interest 
to enter into further details. On ‘Change it is suggested that the 
time will soon be opportune for the suggestion of Sir W. T. Lewis 
for controlling the cual output of Wales to be brought forward, 


Great Western Railway Developments. 

About twelve miles are being made of a new railway, 
connecting Llangennech with the low-level line which approaches 
Swansea from the east. These lines will not only bring the 
anthracite from the North to Swansea, but by a much more direct 
route, avoiding the back of Llanelly, but it will also open up a 
large area of coal property not yet developed. 


Dry Dock Proposals. 

Cardiff has a variety of big schemes in view. ‘The latest 
is the Cardiff Channel and Bute Amalgamation. Should it be 
carried out--and at present it is only an important suggestion by 
leading men—the amalgamated company would form one of the 
largest dry dock concerns in the United Kingdom. The proposed 
proprietorship would include that of the docks at Cardiff, Newport, 
Saas. and Sharpness. In addition, there are various slipways 
and gridirons, enabling work to be done in practically every port 
in the kingdom. In Cardiff it is stated that in all likelihood the 
business of the Mercantile Pontoon Company, Limited, will be 
added. In this the Bute Dry Dock Company hold the whole of 
the ordinary shares. 


Iron and Steel. 

The much-desired movement in business is stil] tlagging. 
Blaenavon and Ebbw Vale continue to figure for quantities of iron 
ore. Blaenavon 6000 tons from Bilbao. Ebbw Vale is importing 
from Port Vendrette ; Baldwin’s, Swansea, from Caen. Imports of 
the week include pig iron from Ulverstone—288 tons billets by 
way of London for Swansea, scrap steel 1796 tons. The despatches 
have been small; 2300 tons steel went to Gatico from Cardiff, 
coke for iron manufacture to Nolloth, and numerous consignments 
of steel wire to Avonmouth from Newport. The busiest under- 
taking continues to be Dowlais, where, it is stated, 4500 workmen 
are employed, a large number on developments. The output of 
pig iron at Swansea is satisfactory, and the steel trade is regarded 
as more encouraging. At the Metal Exchange, Swansea, this week 
qnotations were as follows :— Pig iron : Hematite, mixed numbers, 
58s, 3d. cash and month ; Middlesbrough, 48s. 9d. cash, and 4s. 
month ; Scotch, 54s. 9d. cash and month; Welsh hematite, 62s. 
to 62s, 6d. No change in light and heavy steel rails Dowlais is 
busier in this direction both for home and foreign railways. Steel 
bars: Siemens, £4 8s. 9d. to £4 10s.; Bessemer, £4 8s, 9d. Iron 
ore remains, at Newport and Swansea, at 14s. 9d. to 15s. 


Tin-plate. 

There is no alteration in this industry, which continues 
much about the same, with little special features in connection. 
The harbour return is to the effect that 80,219 boxes were received 
last week from works, 44,859 boxes were shipped, and stocks 
remaining total 220,704 boxes. Latest quotations are: Ordinary 
tin-plates, 12s, 14d. to 12s, 3d. both for Bessemers and Siemens ; 
ternes, Siemens, 22s.; C.A. roofiog sheets, £8 5s. per ton; big 
sheets for galvanising, £8 7s. 6d.; finished black plates, £9 7s. 6d. 
to £9 10s.; galvanised sheets, 24 g., £12 10s.; block tin, £137 15s. 
cash, and £139 2s. 6d. three months, Swansea also quotes the 
following :—Copper, £62 5s., and £62 2s. 6d. three months ; lead, 
£14 5s.; spelter, £20 2s. 6d.; silver, 23d. per oz. 


The New Dock at Swansea. 

Railway authorities directly interested in Swansea and 
the new dock are now pressing forward to learn how far 
the arrangements will be suitable. The Midland engineer has 
been shown plans of the lay-out of the company’s taking at the 
King’s Dock. On the jetty will be one hoist ; loading accommo- 
dation for 202 full wagons and 92 empty; crane would have 4 
shute of 32ft., lifting capacity of 30 tons ; siding accommodation 
for 400 wagons, the Harbour Trust providing additional accommoda- 
tion for 30 wagons, It is also proposed to provide two movable 
tips as a frontage between the two jetties. The plans of the 
Great Western are not yet arranged, but are expected to be forth- 
coming and to be in keeping with their important requirements. 








Conrracts.-Browett, Lindley and Co., Limited, of Patricroft, 
have received an order from the British Westinghouse Company 
for three of their triple-expansion engines, each capable of an 
output of 1000 kilowatts, for the Buenos Aires and Pacific Railway 
Company. They are intended for the Babia Blanca power scheme. 
—The Warner Engineering Company, Limited, of Dartmouth- 
street, Westminster, S.W., after a trial extending over one year, 
has been awarded by the Sheffield Tramways Committee the con- 
tract to equip twelve cars to run with the Warner non-parallel 
axle system to follow the ‘‘conformity line.”—Drummond 
Bro hers, Limited, of Ryde’s Hill, near Guildford, Surrey, have 
just received an order to fit up an extensive motor repairing depot 
for the Morvi State, in India, who own between fifty and -sixty 
motor cars, lorries, &c. 
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NOTES FROM GERMANY. 
(From our own Oorrespondent.) 
The Silesian Iron Market. 

AN improvement cannot be reported to have taken place 
; department, demand and sale remaining moderate. Dealers 
; oe y nsumers are exceedingly reserved, and the contracts secured 
= mostly for immediate ption. Iror ters have been 
dy nxious to secure foreign orders, and they have been fortu- 
pied . obtain a few recently which’ will help to keep up a 
ie activity, but the prices that have to be accepted are so low 
ante yrofit is out of the question. On the whole, quotations in 
Silesia ee rather less depressed than those in the western districts, 
ats recent tendering for 442 t. basic and 117 t. steel for a street 
bridge in Hamburg the Kénigs and Laura-hiitte asked M. 160,000, 
while a Lorraine works asked only M. 121,661, which was the 
lowest of the 32 offers that had come in. The railway and engi- 
neering department continues moaerately well engaged, and the 
jocomotive shops have some orders on their books that will keep 
them in fair employment for some weeks. Deliveries on the 
Silesian coal market are steady and pretty extensive. During the 
first two weeks in October, 1,126.290 t. were delivered, as com- 
pared with (97,630 t. the year before. Since the beginning of the 

year deliveries rose from 18,968,540. last year to 19,950,850 t. 


The Rhenish-Westphalian Iron Trade. 

The position is lifeless as before, and there is absolutely 
nothing of interest to be related in connection with the iron and 
stee! industry. Prospects are somewhat clouded. The negotia- 
tions carried oa concerning the prolongation of the Luxemburg- 
Lorraine Pig Iron Syndicate have been without success, and the 
dissolving of the Convention has now been decided upon. Some 
large orders in hematite, for delivery next year, have been secured 
at reduced prices, M, 64 to M. 65 p.t. being quoted, against the 
Syndicate quotation of M. 75 p.t. Sales in foundry pig, No. 1, 
have been effected at M. 63 to M. 64 p.t., and for No. 3 M. 62 p.t. 
is quoted till end of present year ; the Syndicate price is M. 72 and 
M. 69 p.t. Both producers and consumers show more reserve 
than ever. Bars and plates, that were a trifle less languid some 
weeks ago, are again extremely lifeless, only sheets remain well 
inquired for. 





List Quotations. 

The following are the current prices given by an official 
account of the Diisseldorf Change on October 16th, 1908 :—Raw 
spathose ore, M. 10.90 ; roasted ditto, M. 15.50 ; Nassau red iron 
ore, 50 per cent. contents, M. 11.50 p.t. net at mines ; spiegeleisen, 
10 to12 per cent. grade, M. 78 to 80; white forge pig, M. 68 ; 
steel, M. 70; basic, free place of consumption, M. 64.50; Luxem- 
burg forge pig, free Luxemburg, M. 50.40 to 51.20 p.t.; Ger- 
man foundry pig, No. 1, M. 72 p.t.; No. 3, M. 69 p.t.; German 
hematite, M. 75 p.t.; iron and steel bars, M. 100 to 107.59, in 
some instances M. 124; boiler plates, M. 118 to 120; sheets, 
M. 118 to 124; drawn wire in steel, M. 127.50, all per ton, free et 
works, 


Coal in Germany. 

The proposed reduction in the prices for coal has met with 
disapproval on the part of the coalowners in the Ruhr district, and 
it is very likely that only coke will be reduced in price. Official 
accounts state that supplies in coal at the coal shipping ports, 
Duisburg-Ruhrort, were 1,130,212 t. in September, as compared 
with 1,134,490 t. in August of present year. Deliveries in coal in 
September were 1,021,790 t., as against 1,128,594 t. delivery in 
August. 


Austria-Hungary. 

Few fresh contracts have been coming in during the week, 
and the order books are but scantily filled ; the terms of delivery 
are much shorter than some time ago. A steady business is done 
in coal generally, only in some districts a slackening off could be 
noticed. The West Bohemian Mining Company has resolved on a 
5 per cent. reduction in wages from the Ist of November, owing to 
decreasing demand. 


Iron and Steel in France. 

Quietness is the characteristic feature of the French iron 
market. The coal trade is steady. German competition is keen 
in the Haute-Marne department, but has not been very successful 
until now, owing to the low prices the French coalowners continue 
to quote, 


Weak Trade in Belgium. 

There is still only a very limited business being done in 
the various departments, and the outlook is certainly rather de- 
pressing, for competition from foreign and inland firms increases. 
A perfectly lifeless condition prevails in the bar trade, and girders 
are extremely weak ; they have been reduced lf. p.t. recently. 
Rails are in a somewhat better condition, and the mills have been 
able to secure some fair orders in the course of the month now 
past. The inland quotation remains at 145f. to 150f. p.t., while 
foreign quotation is £5 10s. p.t. Depression prevails in the plate 
trade. According to the Rieinisch- Westphalische Zeitung, a meet- 
ing took place in Paris recently of German, Belgian, and French 
steelmakers, for the purpose of renewing an agreement for the 
sale of semi-finished steel in Belgium. The meeting, presided 
over by Mr. Francois de Wendel, terminated satisfactorily, and the 
agreement that would have ended with the present year has now 
been prolonged for a further three years. The Belgian coal market 
isa little less languid, and foreign competition has been less keen 
in many parts owing to a reduction in the prices for Belgian coal. 








Cuast EROSION NEAR BRIGHTON.—Of late years the sea has 
been rapidly encroaching upon the important road between 
Brighton and Rottingdean, and Messrs. Owens and Case, of West- 
minster, have recently made a report on the matter to the East 
Sussex County Council. They had been consulted previously upon 
the protection of a small portion of the same road, and six ferro- 
concrete groynes were erected last summer on their advice. The 
result of these has been such as to encourage the authorities to 
consider a somewhat similar scheme for the protection of the 
whole road, as since then about 10,000 tons of beach have been 
accumulated, ‘I'he engineers report that a survey of the cliff 
shows that there has been an average annual recession of 3.4ft. for 
the past thirteen years, and that at the Roedean ventilating shaft 
the road is now only 19ft. from the edge of the cliff, which is from 
80ft. to 100ft. high. At the latter point the recession of cliff has 
been 42ft. 6in. in thirteen years. At Greenway Gap the present 
distance from the cliff to the road is 62ft., and the recession during 
the past thirteen years 69ft. The maximum life of the road in the 
absence of protective works is given as nine years. The engineers 
advise that the protection should be proceeded with at once. They 
propose the erection of ten ferro-concrete groynes, spaced 500ft. 
apart and 500ft. long, the erection of 2000ft. of sea wall, and the 
trimming of overhanging parts of the cliff. It is not proposed to 
erect all the sea wall at once, but to keep most of it in reserve for 
erection at dangerous points while the groynes are collecting 
material. The estimated cost of the scheme is £7166. Ata 
meeting of the County Council held on October 27th last it was 
decided to take preliminary steps for promoting a Bill in Parliament 
for the carrying out of the scheme, and at once to spend £400 on 
protecting the cliff at the most dangerous point. In addition to 
the County Council, the Brighton Sewers , the Brighton 


Town Council, the Rottingdean Parish Council, the Newhaven 
District Council, and the Marquis of Abergavenny are interested 
ir the scheme, and have been asked to contribute together £3500 
“towards its-cost, - : 


wards, thus enabling the turbine to be driven in either direction 


BRITISH PATENT SPECIFICATIONS. 


When am invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications wy obtained at the Patent-ofice Sale Branch, 
25, thampton-buildings, Chancery-lane, London, W.C., at 8d. each. 





The first date given is the date of application; the second date at the 
ond of the abridgment is the date of the advertisement of the acceptance of 
the complete specification. 


Any person may on any of the groun”: mentioned in the Acts, within two 
nent of te daoginen ot tha'maa f te u , give notice at the 
Patent-office of opposition to the grant of a Patent, 





STEAM GENERATORS. 


23,541. April 22nd, 1908.—IMPROVEMENTS IN BoILers OR STEAM 
GENERATORS, by John Deam, of 11, Exeter-road, Ellesmere, 
Port Cheshire. 

This invention relates to that type of boiler or steam generator 
in which superheated steam is caused to pass through the water 
spaces of the boiler for the purpose of increasing its evaporative 
efficiency. The general scheme of the invention will be 
gathered from the accompanying engraving. Theinventor claims 
that he obtains increased evaporative efficiency by means of 
superheated live steam, by leading the steam generated in the 
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boiler through a superheater placed at the rear of the furnace. 
This superbeater consists of a series of depending looped tubes 
connected up to headers, from whence the steam is conducted 
through a series of 2mall pipes passing through the water spaces 
of the boiler, with or without the addition of a second superheater 
adapted to dry the steam. Also by means of superheated exhaust 
steam, by passing it through a superheater placed in the path of 
the furnace gases, the superheated exhaust steam thence flowing 
through a series of pipes connected to the superheater and passing 
through the water spaces of the boiler. — October 14th, 1908. 


9401. April 30th, 1908.— IMPROVEMENTS IN AND RELATING TO THE 
SUPPLY AND CONTROL OF AIR FOR BOILER AND OTHER 
FurNackEs, William Sammons Hubbard, of the firm of Taylor 
and Hubbard, of Kent-street Works, Leicester. . 

This invention relates to means for obtaining as perfect a com- 

bustion as possible of the products of combustion passing off a 

furnace. A blast chamber is provided of the type which is 

arranged behind the bridge and communicates with the draught 
tubes, and which is provided with an improved form of the type 
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of outlet, with diverging wings or divisions for directing and 
diffusing the currents of air and steam which form the blast. The 
blast chamber is provided with an outlet, which occupies half the 
width of the flue, and is divided by a number of dividing plates, 
curved to correspond with the curve of the side of the flue on 
which the outlet is arranged, thereby giving the draught a whirl- 
ing action as it passes into the furnace at the back of the bridge, 
and obtaining a complete mixture of the products of combustion 
with the air, and consequently a complete combustion of the 
products as they pass from the furnace to the flue.— October 14th, 
1908, 


TURBINE MACHINERY. 


27,198. December 9th, 1907.—IMPROVEMENTS IN OR CONNECTED 
WITH REVERSIBLE TURBINES, George Herbert Humn, of 19, 
Hatherley-road, Walthamstow, Essex. 

The object of this invention is to enable turbines to work equally 

well either forwards or backwards. By operating a reversing 

lever steam can be caused to enter the turbine at either end, the 
moving blades being so constructed that the steam will act on 
them in the same way on both sides and drive the turbine in 
either direction as desired, means being provided for altering or 
varying the shape of the working faces of the moving blades or 
vanes, by means of independent rings of vanes interposed be- 
tween the moving vanes, and operated so that the inlet of steam 
between the moving vanes will be contracted. The moving blades 
of the turbine are formed in such manner that their faces are 
shaped or curved in the same way on both sides, as shown, so that 
the steam, which is guided by the fixed vanes on to one side or the 
other of the moving vanes, according to the direction of steam 
entry, will act exactly in the same manner on either side of the 
moving vanes, and cause their rotation either forwards or back- 


spaces or passages between them are contracted at their middle 
portion, as will be seen by reference to the drawing. Means are 
employed for altering or varying the shape of the working or 
impact faces of the moving vanes, so as to ensure a more efficient 
propelling or impact action of the steam on the vanes, said means 
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consisting of independent rings of vanes A interposed between the 
moving vanes. These interposed rings of vanes may be operated 
automatically, in such a manner that they will assume different 
positions be.ween the moving vanes, according to the direction of 
entry of the steam, and consequently the direction of rotation of 
the turbine, and so that the inlet of the steam between the vanes 
will be contracted at that part and the steam thus have greater 
energy.—October 14th, 1908. 


INTERNAL COMBUSTION ENGINES. 


13,537. June 25th, 1908.—IMPROVEMENTS RELATING TO INTERNAI 
CoMBUSTION ENGINES, by Scegfiied Barth, of No. 43, Bren 
@Vamourstrasse, Diissel lorf-Obercassel, Ge many. 

In internal combustion engines with separate compression of the 
combustion air before the injection of the fuel, either the cylinder 
chamber itself or preliminary chambers, calied compression cham- 
bers and communicating with the cylinder chamber, are used as 
compression and injection chambers. The fuel is supplied through 
valves. The present invention relates to engines of the above 
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kind, and consists in the fact that a single valve is provided for 
introducing different liquid fuels, and communicates by means of 
one or more conduits with the pumps for the different fuels 
Through the conduit and the valves the liquid fuels are introduced 
simultaneously, intermittently, or in succession. If it is desired 
to inject fuels of different kinds without previously mixing them, 
the lighter fuel may be injected first and ignited in the cylinder 
in order to produce a high temperature, and immediately after- 
wards the heavier fuel is injected, and is then able to burn readily 
and uniformly without delay under favourable conditions as regards 
temperature. — October 14th, 1908. 


DYNAMOS AND MOTORS. 


25,305. November 14th, 1907.—IMPROVEMENTS IN AND RELATING 
TO THE REGULATION OF ELEcTRIC INDUCTION Motors, by 
Arthur Scherbius, of 15, Westend-strasse, Frankfort-on-Maine, 
Germany. 

The object of this invention is to obtain an improved system of 
speed regulation which can be fully compensated as regards the 
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phase displacement, and which shall at the same time allow the 
desired speed regulation. The invention consists in a pumber of 
single-phase commutator motors, corresponding to the number of 
phases of the rotor current connected in series, the fields of which 
are regulated in order to vary the speed of the main motor, and 
are excited from at least two phases of the rotor current, or an 
equivalent current, for the purpose of compensation of phase dis 
placement. In carrying the invention into effect according to the 
manner illustrated in Fig. 1 applied by way of example to a motor 
having a three-phase wound rotor, the three leads, a, b, c, from 
the rotor slip rings are connected to the three single-phase com- 
mutator motors, d, e, f, arranged in the form illustrated in mesh 
passing through the series fields, g, 4, 7, in suvh a manner that in 
the form each field is excited from two phases, the regulation of 
the main motor being effected by varying the excitation of the 
single-phase motors, such as by altering the number of windings in 
circuit, thus altering the counter pressure to the rotor.— (October 
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GAS PRODUCERS. 


21,838. October 3rd, 1907. - IMPROVEMENTS IN GAs PRODUCERS, by 
the Mason Gas Power Company, Limited, of Alma Works, 
Levenshulme, Manchester, and Thomas Wright, of 39, Cringle- 
road, Levenshulme. 

These improvements refer to the power gas producers forming 
the subject of Letters Patent No. 16,218 of 1906 in which two or 
more producers are arranged side by side and formed integral 
with each other, and in which the grate of each is set at an angle to 

a line drawn from centre to centre of the producers. The objects 

of the improvements are, first, to provide a larger grate area than 

hitherto without increasing the distance between the wall of the 
= and the sides of the grate and, secondly, to supply two 
lowers, one at each end of the grate. Each producer is of oval 
outlinecross-section, and the grate is arranged in the direction of the 


N°21,838 7 pan, 
\ iw 


——— 


| 














majoraxis asshown. Inthusmaking the producer, it enablesa longer 
grate to be used without the sides of the producer being any further 
removed from the grate than they are when the grate is shorter 
and used in a circular producer of smaller dimensions. Both ends 
of the grate are accessible. To each end of each grate is applied 
a blower as shown. To the front and rear sides of each producer 
a door is fitted for pokering purposes. Where they impinge or 
unite the two producers are built integral, and their metal casings 
are united to each other, and so formed that they help to resist 
any tendency of the ——_ to bulge at the point of connection. 
The grate is preferably of inverted V-shape and lies over a water 
sealed ashpit, which is arranged at right angles to the longitudinal 
axis of the grate. As shown in Fig. 1, it is desirable to have 
two feed hoppers for each producer chamber.— October 14th, 1908. 


LIGHTING AND HEATING. 


3464. February 15th, 1908.—ELrecrric Arc Lamps, “by Lorrens 
Sigtrid Anderson, of 57, Frygatan, Stockholm, Sweden. 

The object of this invention is to provide a practical form of 

the usual auxiliary resistance connected in series with the arc, and 
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at the same time to increase the economy and efiiciency of the 
lamp. The invention consists chiefly in this that the usual auxili- 
ary resistance connected in series with the arc is formed by an 
annular incandescent lamp surrounding the arc-enclosing globe, 
the filament of the incandescent lamp being suitably divided into 
two branches connected in parallel. By this means the red and 
yellow rays from the incandescent lamp blend with the violet rays 
from the arc lamp so that an efficient and agreeable light is 
obtained. From the illustration it will be seen that the lower 
part A of the frame is screwed to the upper part B. Placed in 
the bottom of the frame is an insulating bushing C serving to 
guide the carbon during its movements, the bushing allowing at 
the same time a slight lateral movement. Attached to the bottom 
of the frame, but insulated therefrom, is, further, a rod D carrying 
the stationary holder E for the negative carbon F. Projecting 
laterally from the frame A are two arms for carrying the 
incandescent lamp.— October 14th, 1908. 


6245. March 20th, 1908.—IMPROVEMENTS IN METAL FILAMENT 
EvecTric LAMps, the Westinghouse Metal Filament Lamp 
Company, Limited, 2, Norfolk-street, Strand, London, W C. 

This invention relates to supports for the filaments of elec- 
tric incandescent lamps, and is especially applicable to metal 

filaments. Referring to the left-hand engraving, the filaments A 

are attached to the leading-in and connecting wires of the lamo 

foot B. In the middle of the foot there is a carrier C, the lower 
end of which is provided with guides D for the supports or holder 
wires E. The guides may consist of any voliale material, and 


may have tubular, loop, or spiral form. In the form of construc- 
tion shown, the holders or supports are made in the form of wires, 
and the guides of small glass tubes F. Before the filament is 
permanently connected with the leading-in or connecting wires, 
the small eye with which the holder wire is provided is slipped on 
the leading-in or connecting wire. After a permanent c_nnection 
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has been made, the holder wire E, by carefully turning the lamp | 


foot, is brought on to the lower loop end of the filament. The free 
end of the holder wire E is then drawn through the glass tube F 
and provided with a bend. It is obvious that these guides may 
not only be in or attached to the central stem, but may also be 
connected to the bulb of the lamp. The right-hand engraving 
represents a lamp specially adapted for use in oblique or horizontal 
positions, and in which the holder wire E passes through a loop or 
eye attached to the lamp bulb.— October 14th, 1908. 


TRAMWAYS AND RAILWAYS. 


24,728. November Sth, 1907.—A ComBINED BUFFER AND AUTO- 
MATIC COUPLING FOR RAILWAY AND LIKE VEHICLES, by 
William John Mayne, 42, Danygraig-road, St. Thomas, 
Swansea. 

This invention consists essentially in the construction of the 
hook. The apparatus is formed of a wrought iron or steel bor, 
having a circular face, with a large slot hole in the centre, In 
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this slot there works a peculiarly shaped hook, held in position by 
a round pin, having on the top a rod placed across the end of the 
wagon. This rod, upon being pushei or pulled to one side or the 
other, opens the hooks when it is desired to uncouple. The hooks 
are held closed by a spring at the back of each of them. This 
combined buffer and coupling is attached to the present wagons 
or carriages by weldiog on to the draw bar and removing the 
ordinary hooks and links. There need be no alteration in the 
construction of the wagons, but the apparatus will form another 
buffer in the centre. It locks on coming in contact, and is 
uncoupled, as already stated, simply by pulling or pushing the 
rod provided on the end of the wagon. It will considerably 
shorten the length of goods trains, as there need be only the small 
spice of an inch between the buffers, the present spring buffers 
being compressed as is now done with passenger trains, - Ovtu- 
ber 14th, 1908. 


PUMPING AND BLOWING MACHINERY. ¢ 


8389. April 15th, 1908.—ImMPpROVEMENTS IN ROTARY Pumps, by 
John Lepine Hanman, of the Colonnade Hotel, New-street, 
Birmingham. 

This invention relates to improvements in rotary pumps, and 
has for its object to provide a very simple form of double-acting 
rotor. The invention consists in the employment of a pair of dises 
rolling on each other, and each having one or more pistons or 
pressure segments. On each disc two pistons are employed, 
arranged opposite each other, and two recesses are also provided 
in each disc. The recesses in each disc are opposite each other, 
and are spiced in relation to the pistons, so that as a piston comes 
adjacent to the rolling point of the discs it coincides with and is 





enveloped by a recess, The discs are arranged in a casing with 











faced surfaces, against which the pistons bear in tho; : 

the casing has Snlet or outlet provision, and ghana) 

spindles of the discs, Then on the face of the discs toothel 
. e 





wheels or discs may be secured gearing with each other to @ 
- ; D 
accurate working of the discs. These toothed discs are prefécshts 
arranged so as to come within the outer casing for convenienc, 
and for appearance.— October 14th, 1908. 





SELECTED AMERICAN PATENTS, 
From the United States Patent-office Official Gazetts. 


899,971. Atm Pump, (. A. 
March 28th, 1908. 

The invention consists in the combination of a condenser and a 
pump for creating a vacuum therein, one end of the s ump being 
connected to the lower portion of the condenser, and having an 
inlet and an outlet valve, and serving to withdraw water from the 
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condenser, and the opposite end being connected to the upper end 
of the condenser, and having an inlet valve and an outlet valve, 
and serving to withdraw air from the upper portion of the con 
denser, and a by-pass connecting the opposite ends of the pump, 
whereby upon the air suction stroke of the pump a portion of the 
water in the water end of the pump is trans'erred to the air end 
of the pump to ensure the ve a expulsion of the air upon the 
return stroke. There are five long claims. 

900,062. Process OF CLEANING Gases, A. Krust, Pittshurg, Pa, 
assignor to the Coal and Coke By-Products Company, a Corpove- 
tion of West Virginia.— Original application filed February 14th, 
1908. Divided and this application filed April lith, 1908. 

This is an improvement in the art of cleaning gases, which con- 
sists in subjecting the gas while in a heated state to a spray of 
water or steam and causing the gas to take up vapour before 
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being subjected to centrifugal and beating effect, then sigue 

the gas to beaters, subsequently passing the gas in an upwar 

direction and there subjecting it while passing upwards to a beat- 

ing action a plurality of times and to successively purer quantities of 

water each time, and subsequently subjecting the gas to a jet or 

rach of water after it leaves the immediate vicinity of the 
aters. 








Movor-PROPELLED PINNACES.—Propulsion by internal combus 
tion engines would seem tobe growing in favour for pinnaces oF 
other small craft used as tenders to warships and carried inboard 
on davits. An order for ten launches, each 20ft. in length, has 
been received by Maclaren Bros., launch and boat builders, Dum- 
barton, for use on warships belonging to a foreign Government. 
These are, of course, smaller craft than the steam seaet ordi- 
narily forming part of the equipment of British an other naval 
ships, and while their weight will be kept down as much as 
possible to give every facility in beleting and lowering them on board 
ship by davits, they will be able little sea boats with good free- 
board and built of fairly stout scantling, their woud skin being built 
on the carvel system. All the boats will be supplied with 8 brake 
horse-power engines and MacLaren reversible propellers, 
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CROYDON WORKS, LEEDS, ENGLAND. 





AYDRAULIC WORKING VALVES. === 


Fixed Hydraulic 
Rivetters 
from sft. to 11ft. 6in. gap. 


Portable 
Hydraulic Rivetters, 
all sizes 


Belt-driven Pumps, 
all sizes. 


Steam Pumps, 


several sizes. 


Hydraulic Accumulators 
3in. to 15in. Rams. 


Flanging Presses, 
several sizes. 


&e. &ca. ao. Aa. 





Write for Particulars. 


HYDRAULIC MACHINERY | 


o- Speciality. 


— ~~ sae, CRANES 


of every description. 


JOHN SM ITH (Keighley), Ltd. KEIGHLEY ges al 
WILLIAM BEARDMORE & Co., 4 VORTEX TI TURBINE 





















































An Efficient Means of Applys ing 
Water Po wer to all kinds 
Mac ‘hin nery. 


Limited, 
STEEL MANUFACTURERS, 


ARMOUR PLATE MAKERS, 


Forgemasters, Shipbuilders & Engineers, 
LATE E. NAPIER & SONS, (L1p.), 


GLASGOoOw. 





This Class of Turbine is largely 
used for Electric Lighting. 


Ree See 5 ie 
n applic ion. 1518 











GILBERT GILKES & Co. Ld, KENDAL 
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IN DIA RUBBER 
“ Simplex” Cotton Belting. Canvas Fire Hose, 
Celluvert FIBRE 
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Asbestos and Metallic 


HIGH PRESSURE 


PA CEIN G_ Bi ns 00s a cure 











A ae | Light Years’ Work Day and Night. 


Pump iy ‘Referring to your No. 5 Pulsometer, it was started 

= ‘‘January 16th, 1892, and has only been stopped twice since 

With _S “then, and in repairs it has cost nothing. We have no one 

A We “to attend to it either night or day; all that it requires is 
= **steam and water and the suction end clear of dirt.” 


Record. cet a WRITE FOR LIST No. 10. 


Oulsometer Engineering CL? 


LONDON : Offices & Showrooms, 61 & 63, Queen Victoria St., E.C. 

















READING: Works, Nine Elms tronworks. 
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ASBESTOS GOODS,’ BOILER COWERINGS, OILS and GREASES. and ENGINEERS’ STORES. (Spl) B2 


Co. Ltn. LEEDS 

















BRITISH “- ~ _-HONDURAS Rut... 
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fie 


ae (-pl.) eM 9 
Londin Office— 
BRITISH HONDURAS RAILWAY. WAGON UNDERFRAME & BOGIES. Caxton House, Westminster. 











H.R. MARSDEN, 8S 7 ONE -BREAKERS. LEEDS.| 


HIGHEST AWARD, Silver Medal, Royal Agricultural Society of England, 1904, for Elevator for Stone-breaker. This is the Third Silver Medal | have 
received from the Royal Society, and they are the only awards ever given by them connected with Stone-breaking and Ore-crushing Machinery. pM42 
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PACKIN G *encus 


The UNITED STATES METALLIC PACKING CO,, Ltd., Bradford, Yorks. 


“ONDON—17, Victoria Street, S.W. LIVERPOOL—15, Fenwick Street. BOLTON—21, Mawdsley Street. SWANSEA—Angel Chambers, York Street. &c. &c. 
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gURFACE OR SUBMARINE TORPEDO BOATS. 


(From a Correspondent.) 


evelopment of the various specialties con- 
the art of torpedo warfare we are brought 
th a condition calling for pause — serious 

; ion. With typically modern endeavour to 
Teed: not on “ye Ria craft but in the 
pose itself, the specialist in each direction has been 
pn to a large extent blind to or unmindful of the 
pa ing relations which this common endeavour to 
_— speed has effected. The most singular part of 
this evolution is the fact that the torpedo has quite out- 
stripped the fastest of surface craft 80 far as vessels of 
that sort serve as efficient or practicable bases for its 
discharge. In other words, because of conditions ex- 
traneous to the surface torpedo vessel these craft are 
really no longer able to make the most of what the auto- 
mobile torpedo now offers as a means of attack. 

Only a very few years ago the submarine—we make 
no distinction between the submarine so-called and its 
more modern evolution, the submersible—was a veseel of 
very limited capabilities; in fact, it was essentially in 
the experimental stage. In those days it was the 
immediate creation of the inventor, and lacked the finish 
that studious engineering skill was bound to bring when 
the commercial possibilities became apparent. To-day 
ome of the brightest technical minds are devoting their 
practical and theoretical skill to the betterment of the 
art of submarine navigation, and the performances of 

the best of these later-day boats give substantial evidence 

of what proper encouragement will accomplish. Nothing 
during the past year or two has brought a fuller awaken- 
ing to an appreciation of submarine vessels than the 

rformances during the present summer of the Italian 
submersibles of the well-known Laurenti type. Four of 
these, the Glauco, Narvalo, Otaria, and Squalo, partici- 
pated in the fleet manwuvres. As one of the circum- 
stances of their participation, they were obliged to make 
the run from Venice, on the Adriatic coast, around to 

Spezia, on the Mediterranean—a distance of something 

like 1250 nautical miles. The boats made the run 

unaided and entirely upon their own resources, having a 
cruising radius of action at 8 knots of something like 
800 miles, and were obliged to replenish their supply of 
petro! but_ once during the entire cruise. These boats 
are accredited with a surface speed of 14 knots when 
making their maximum, and they are able to make 
7 knots submerged at full speed, and have an under- 
water endurance of about 40 miles when running at 
5 knots. The Foca, a vessel of 180 tons surface dis- 
placement—20 tons more than that of the Glauco type— 
has just been launched by Laurenti at Spezia, and for 
that boat a surface speed of 15 knots is promised, and a 
submerged speed of 9 knots, with a cruising radius of 
nearly 900 nautical miles at a speed of 8 knots. All of 
this is significant, because it points conclusively to what 
can be accomplished by technical skill, and it also shows 
what remarkably seaworthy craft the Italians have pro- 
duced upon displacements that have previously resulted 
in submarines scarcely capable of more than harbour or 
strictly in-shore service. But to return to the torpedo 
and its potential usefulness. 

Of the relatively large number of torpedoes discharged 
in action during the war between Russia and Japan, the 
percentage of effective hits recorded is not a high one. 
When, however, either the torpedo or the submarine mine 
did burst in contact with a vessel the results as a rule 
were highly destructive, if not actually disastrous. The 
torpedo and the mine thus proved what could be expected 
of them when they did hit, and if further proof were 
required the experimental attack against the U.S.S. Florida 
supplied it. While the naval constructors claim that the 
United States vessels were built so as to minimise the 
damaging effects of torpedo attack, still the conclusions 
are not altogether justified. The experimental attack 
was so arranged that the attacking torpedo should strike 
midway between two specially reinforced bulkheads, and 
tons of coal were carefully distributed so as to reduce the 
area of injury. In time of action this condition might 
have been sadly disturbed had the torpedo struck in line 
with one of these bulkheads. Such a contingency would 
certainly result in the flooding of at least two compart- 
ments, and thus doubling the flooded area, and to that 
extent, at least, disturbing the stability of the craft and 
her value as a gun platform. 

The modern 18in. torpedo—thanks to the superheater, 
the use of the turbine, and the latest development of the 
gyroscope—is able to run with wonderful precision for 
ranges up to fully 4000 yards, making at the latter range 
as much as 28 knots, while for 1000 yards the torpedo 
cai go at the remarkable speed of 43 knots. The primary 
advantage of the long range is naturally to enable the 
torpedo boat to strike from a distance and thus increase 
her own probability of getting away. Except during day- 
light, the chances of a surface boat making a successful 
target at 4000 yards is practically out of the question, and 
during day-time torpedo boats and destroyers would be 
blown out of the water by the gunners of the rapid fire 
batteries. As a result, the speedy destroyer can, at best, 
only hope to use her torpedoes effectively at night, and 
the problem then is not an easy one, and the value of her 
Speed in approaching her target is decidedly speculative, 
because of the tell-tale character of her bow wave. It is 
true that the searchlight cannot be depended upon to 
pick up low-lying torpedo vessels at a range of much over 
1500 yards when these boats are approaching stealthily. 
On the other hand, should the target ship be under way, 
the layer of the torpedo boat’s launching tube has, beside 
the dimness of his target, difficulties due to the task of 
determining the speed of the enemy and the direction in 
which she is moving, in order to hope to make a successful 
hit. A dark night would render the determination of 
these two prime factors well-nigh impossible, and tor- 
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pedoes fired under euch conditions would have only a 
very remote chance of hitting. The modern destroyer is 


counted upon by naval tacticians as a supplementary 
unit of the battleship squadron, and apart from her use 
as a scout and service as a picket when the heavy ships 
are anchored, she is considered as a possible means 
of striking a sudden and stunning blow during the heat 
of an action or as a means of intercepting and torpedoing 
fleeing ships of the enemy or some of his “lame ducks.” 
Work of this sort, naturally, is to be performed either at 
night or in the twilight, or during thick or hazy weather 
in the day-time. In each case, the commander of the 
destroyer 1s expected to identify certainly the object of 
his attack. 

Now let us see how far peacetime manwuvres have 
substantiated the claims made for surface torpedo.craft. 
Successful attack during the day was soon proved to be 
quite impossible except in time of fog or thick weather 
due to heavy rains. Accordingly, the most serious study 
has been given to the question of night attacks, the 
commanders of torpedo vessels reasonably claiming under 
the circumstances a promising measure of success. 
Analysed, however, these achievements do not seem to 
beso menacing as they might appear at first blush. In 
most of these instances a “hit” has been claimed or 
awarded the torpedo boat when she had crept undetected 
within torpedoing range, and had then blown a whistle, 
fired a gun, or given some other indication of her presence. 
The number of battleships thus theoretically sunk created 
a good deal of alarm until the collapsible-headed torpedo 
was developed, and the practical-minded officer insisted 
that actual hits with these torpedoes alone should count 
in determining the value of torpedo boat attack. The 
results have given a good deal of comfort to the com- 
manders of heavy ships, while they have put the skippers 
of torpedo vessels upon their mettle, and brought them 
to a far better realisation of what they could be expected 
to do in time of actual conflict. The difficulties of making 
a real hit have been typically exemplified by actual 
practice in the Royal Navy. A squadron of battleships 
and cruisers was sent to sea at night, and a division of 
destroyers—without information as to the squadron’s 
position—was detailed to hunt the heavy ships down and 
to attack them with “ soft-nosed ” torpedoes. The skipper 
of each destroyer was obliged to identify in his own 
mind the ship he attacked—reporting her by name after- 
wards, and no torpedo was to be considered successfully 
fired unless it hit the ship of his supposed choice. The 
destroyers were able to find the armoured ships, and 
succeeded in creeping up within striking distance, and 
actually firing their torpedoes before being discovered by the 
squadron, but it is said that not a single torpedo struck 
home, and no commander was able to identify the ship 
of the enemy which he had chosen for a target. The 
Japanese were keenly alive to the risks run by their own 
vessels, and the difficulties attending identification at 
night, and, accordingly, during the later months of their 
war with Russia, their ships were kept within harbour or 
upon cruising grounds of prescribed limits after nightfall, 
lest they be sunk by their own torpedo boats. Thus we 
see that surface torpedo craft are practically denied a 
field of usefulness as torpedo boats, pure and simple, 
during the day, and at night, except under certain con- 
ditions, they are a menace to both friend and foe. 

The question is: Is it not better to build “ scouts ” for 
scouting duty exclusively, and abandon the virtual com- 
bination of “scout” and torpedo boat which we are 
practically striving for in the latest type of destroyers ? 
And, again, had we not better seek a mobile base for the 
discharge of the improved torpedo in the development of 
the submarine. 

During the French mancuvres we have the records of 
a goodly number of actual hits by “ soft-nosed” torpedoes 
fired from the submarines, and during the recent Italian 
manceuvres the submersible Glauco, in broad daylight, 
succeeded in hitting the battleship Saint-Bon twice 
before she, the Glauco, came to the surface and indicated 
herpresence. It would have been quite impossible to have 
accomplished this with any manner of surface craft. The 
early difficulty of properly judging distances from a 
submerged boat was due to the imperfect character of the 
observing instrument or periscope then commonly 
employed. Opticians, however, have now taken the matter 
in hand, and there are a number of satisfactory periscopes 
which enable the observer to estimate distances with a 
great deal of accuracy. This accomplished, the submarine 
boat is able to work in the day-time with nothing above 
water but this instrument, and that exposed only 
at chosen intervals. Of course, a periscope is a fairly 
sizeable target, small as it is, when once discovered by 
the pointer of a rapid-fire gun, but the difficulty, even in 
the daytime, with a broken surface on the water, of pick- 
ing out such an object at 1000 yards is great indeed. 
At greater ranges the chance of detection is still more 
remote, while the capability of the submarine’s comman- 
der getting a good sight on his target is by no means 
correspondingly reduced as his range increases. In brief, 
he is able to take his distance at the full maximum range 
of his weapon and has substantially all the chances of 
properly estimating his enemy’s speed and bearing that 
the skipper of the destroyer would have at the same 
distance, except that the submarine boat lies out of the 
reach of his foe’s gun-fire. At night the submarine 
labours under all of the difficulties peculiar to the surface 
boat when the submarine is running submerged. Per- 
haps she is under a greater disadvantage because obser- 
vation must be entirely by means of her periscope, and 
with dimness of light this is intensified by reason of 
optical limitations, But she is able to approach that 
much closer before there is any possibility of detection, 
and her chances of hitting are thereby increased. 

It must be remembered that the modern submersible 
is capable of running in her light trim at speeds ranging 
from 10 to 15 knots, and that in five ‘or six minutes she 
can be trimmed for submergence and ready to go under 
water. Her surface speed is her tactical speed, and with 
it she can cover the distance between her and her target. 
In her light condition she is less conspicuous than a sur- 





face torpedo boat of corresponding displacement, and 





once more the likelihcod of her getting within striking 
range is greater. It is therefore plain that any further 
improvement in the syeee of the torpedo and the speed of 
the submarine will only add to the effectiveness of their 
combination, while further speed, and with it necessarily 
increased displacement and size of target on the part of 
the destroyer will only intensify her unfitness for torpedo 
service. 








THE PENALTY CLAUSE. 
(By a Legal Contributor.) 

In connection with the article on “ Contracts for Elec- 
trical Work and Machinery,” which appeared in a recent 
issue, a correspondent has asked for further particulars 
on the subject of penalties. He points out that this is 
often a vexed question as between contractor and engi- 
neer, and says that a few clear statements as to the law 
of the matter would be of great use. He asks: “For 
instance, when is a contractor released from penalty for 
late delivery ? Does any slight alteration in the contract 
release him? Again, one often hears the statement made 
that penalty for delay in delivery cannot be enforced 
unless the contract also contain a provision enabling the 
contractor to earn a bonus for expedition. Is there any 
foundation for this statement ?” 

The question whether and how far a contractor is liable 
to penalties naturally turns very much on the terms of 
the contract between the parties. In the ordinary way 
it is left to the engineer to decide whether or not a 
penalty shall be imposed for delay; but it is sometimes 
specifically provided that where extras are ordered, 
penalties shall not be incurred owing to delay in comple- 
tion caused by those extras. 

In these circumstances it is frequently found advisable 
to allow the engineer in the case of an engineering 
contract, to say whether, and under what conditions an 
extension of time is to be granted. In carrying out this 
duty the engineer really acts as an arbitrator between 
the parties, but in so doing he fulfils his ordinary duty. 
In almost all contracts of this nature, the engineer, 
besides being the agent of the employer, is placed in a 
quasi-judicial position, in which he has to decide as to 
the quality of materials and work, the amount due to the 
contractor, and other incidental matters. In performing 
these services he has only one duty, which is to act 
fairly and honestly, and so long as he does this, he is 
under no liability to anyone in so far as he is acting in a 
quasi-judicial positicn or as arbitrator. It may be taken 
that the engineer would be justified in allowing the 
penalty to be enforced for a slight delay, unless it could 
be shown that time to the minute was of the essence of 
the contract. 

Before considering the circumstances in which the 
engineer may be justified in extending the time, it may 
be well to consider one or two cases in which penalties 
have been held to be recoverable. Thus, in some circum- 
stances, penalties may be exacted although the delay was 
caused by alterations required by the contractor. In the 
case of Jones v. St. John’s College Oxford (L.R. 6 Q.B. 
115), it was agreed by a building contract that the 
plaintiff should before a certain date completely finish, 
according to certain specifications, a farmhouse and 
buildings, but subject to extras, alterations or additions 
which might be made as mentioned in the agrzement, 
and that the time mentioned in the agreement should be 
of the essence of the contract, so that if the work were 
not done by the day named penalties might be deducted 
by the defendants from the amount owing from them to 
the plaintiffs. Alterations were ordered, and the plaintiffs 
failed to carry out the works within the time specified. 
The defendants having accordingly deducted penalties, 
the plaintifis brought an action to recover on their con- 
tract. It was decided that they had undertaken to 
execute, not only the works specified, but also all altera- 
tions within the time prescribed in the contract, and that 
it was no implied condition of the contract that the 
alterations should be such as could reasonably be com- 
pleted within this time. 

When, however, the employer during the erection of 
the works directs alterations to be carried out within a 
reasonable time, and these alterations are so mixed up 
with the work contracted for that it is impossible to 
separate them, a waiver of the penalty clause may 
take place. Thus in the case of Thornhill v. Neats 
(8 C.B.N.S. 831) the plaintiff agreed to build six houses 
by a certain day, and was under penalty if they were not 
completed. Before the date fixed for completion it was 
agreed that the plaintiff should perform other work in and 
upon the houses, this additional work to be done within a 
reasonable time. In an action brought by the builder for 
work and labour done, the employer set up, in answer, a 
claim for penalties for non-completion within the time 
specified. It was held, however, that there was a good 
legal answer to the claim for penalties on the ground 
that the defendant had in effect waived the penalty 
clause by agreeing that the entire work should be done 
within a reasonable time. 

It is clear law and consonant with common sense that 
if it be shown that the delay is caused by interference on 
the part of the building owner, penalties cannot be 
recovered. So in Russell v. Sa Da Bandeira (13 C.B.N.S. 
149) a clause respecting penalties, in a contract for the 
building of a ship, imposed a penalty of £5 a day on the 
shipbuilder for every day after a certain date if the ship 
should not be then delivered. The ship was not delivered 
until long after the day appointed, but a large portion of 
the delay arose through the interference of the building 
owner or his agent. It was decided that no sum in the 
nature of a penalty was recoverable by the building 
owner. 

As has been already stated, the consideration of matters 
involving delay which arise from time to time during the 
progress of the work are frequently left to the decision of 
the engineer, and his opinion is binding upon either party. 





This principle is illustrated by several cases. But the 
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question of delay is sometimes left to the employer; and 
in that case the employer cannot avail himself of delay 
which has been brought about by his own conduct. 

In the case of Wells v. Army and Navy Co-operative 
Society (86 L.T. 764) it appeared that by a clause in a 
building contract the contractors were to complete the 
whole of the works within a certain time unless they were 
delayed by specified matters, “ or other causes beyond the 
contractor's control, satisfactory proof” of all which must 
at the time of occurrence be at once afforded to the 
board of directors of the employers, who shall adjudicate 
thereon, and make due allowance therefor if necessary, 
and their decisions shall be final. It was decided that 
the exclusive jurisdiction of the directors under Clause 16 
did not extend to delay caused by undue interference by 
the building owners or their architect with the conduct 
of the works and by default in not giving possession of 
premises on which work was to be done, and in not provid- 
ing plans and drawings in due time ; and that the plaintiffs 
were, therefore, relieved from their liability for penalties 
ander the contract for delay. 

The power of granting an extension of time, which, as 
we have seen, is frequently conferred upon the engineer, 
must be exercised by him in strict accordance with the 
terms of the contract between the parties. This was 
decided in the case of the British Thomson Houston 
Company, Limited, v. West Brothers (1903), (19 T.L.R. 498). 
There an action was brought by building owners to 
recover penalties for non-completion on the date agreed 
under the contract between the parties. This document 
provided that the architect might, in certain circum- 
stances, extend the time for the completion of the work, 
but did not expressly give him power to deal with 
penalties. There was admittedly a delay in the execu- 
tion of the works, but the defendants contended that the 
delay was impliedly permitted by the architect, who had 
given his final certificate in the following form :—‘ We 
hereby certify the sum of £536 15s. 5d. is due to Messrs. 
West Brothers in settlement of contract for the erection 
of power stations.” The question for the opinion of the 
Court was whether, in view of the certificate, and of the 
powers of the architect under the contract, this certifi- 
cate afforded a complete answer to the plaintiffs’ claim. 
Mr, Justice Phillimore, in giving judgment, said that the 
following, which is taken from “ Hudson on Building 
Contracts,” was an accurate statement of the law :— 
If the architect gives a final certificate without allowing 
any deduction for penalties, it will be presumed that he 
has extended the time for completion, unless, as in the 
foregoing illustration, it is proved or admitted that the 
matter has not been determined by him, or was not ex- 
expressly or impliedly within his jurisdiction. 

Now with regard to the suggestion that the liability of a 
contractor to pay penalties is limited to those cases in 
which he is entitled to bonuses for expedition. There is no 
foundation for this view. The twothings are quite sepa- 
rate; and to judge from the paucity of cases in which 
the question of bonus has been considered by the Court, 
contracts which provide for the payment of bonuses 
for expedition were not very numerous. These bonus 
clauses were construed very much in the same way as 
the penalty clause. In Leslie v. Metropolitan Asylums 
District, 1901, 68 J.P. 86, Leslie contracted to execute 
certain work within a fixed time, subject to penalties, and 
was to have a bonus if the work were completed in time. 
Sub-contractors who were named by the architect, but 
employed by Leslie, caused delay. It was held that 
Leslie was not entitled to the bonus. Where, however, 
there is a bonus for expedition, and a power in the 
engineer to extend the time, this power, according to a 
New Zealand case (Ware v. Lyttelton Harbour Board, 
1882, 1 N.Z.L.R. 191) is not to be exercised by the 
engineer for the purpose of enabling the contractor to 
earn the bonus, but, on the contrary, to save him from 
the liquidated damages. 








IRRIGATION IN SOUTH-EASTERN 
AUSTRALIA. 


Except within a border of a couple of hundred miles 
or so of the coast, Australia may be said to be generally 
an arid land. In the more populated south-east part, 
with which we propose to deal, the effect of a range of 
mountains more or less parallel to the coast provides, in 
most seasons, sufficient moisture for this border, both 
between the range and the sea, and for a considerable 
distance inland, where the undulating country at the foot 
of the hills gradually subsides into the great dry plains 
of the interior. ‘Lhis is the only part of Australia where 
surface irrigation on a large scale has been undertaken. 
The range is high at this south-east corner of the continent, 
and is called the Australian Alps, culminating in the highest 
points Mounts Kosciusko and Mount Townsend, 7336ft. 
and 7352ft. respectively above sea level, the most elevated 
points in Australia. This and neighbouring peaks are 
snow-covered in winter, and have a fairly good rainfall 
at other seasons, so that an abundant supply is avail- 
able to water a large extent of the plains westward, 
if conditions from an engineering point of view are 
favourable. 

When so much has been done, and is in progress, in 
irrigation in India, in Egypt, and in the dry western parts 
of the United States and Canada, it will be interesting to 
note how the Australians are adjusting the great question 
of demand and supply, as illustrated . the existence of 
the thirsty west and the bountiful east, in the two south- 
eastern States, New South Wales and Victoria. The 
three great rivers by means of which this happy consum- 
mation may be reached are the Murray, the Murrum- 
bidgee and the Lachlan. The sources of these in the 
rauge referred to are not very distant from each other, 
but their courses are widely apart for many bundreds of 
miles, joining ultimately with other large rivers in the 
same outfall, the Murray retaining its name to the sea, 
where the mouth of this enormous drainage is in the 
State of South Australia. Afourth large river, the Darling, 





having many considerable tributaries, and originating in 
the same coast range, but much further north, also joins 
the Murray, but not draining such rainy country as the 
others, and losing much of its water by evaporation 
owing to its long course through lands not suitable for 
irrigation, it cannot be included with the others as a large 
source of supply. Moreover, its function as an inland 
waterway would suffer otherwise. 

It is a curious feature of these and similarly situated 
rivers in Australia that, increasing in volume like all 
others, from their source to where they meet the plains, 
from that point forward they begin to decrease, owing 
chiefly to their spreading out into lagoons, and conse- 
quent to evaporation under the hot sun of the interior, so 
that, in the plains, the bridges over them become 
smaller and smaller as the outfall is approached, It is 
owing to this fact that though the Murray with its tribu- 
taries drains no less than 414,253 square miles, or an 
area considerably more than that of Europe, the 
navigation of the river near its mouth is often inter- 
fered with for want of water, and South Australia, 
through which it runs for 470 miles, is in an almost 
continuous state of nervousness and bickering about the 
abstraction of water from its upper reaches in the neigh- 
bouring States for their irrigation schemes, which abstrac- 
tion tends to injure South Australia’s inland navigation, 

Regarding the Murray above where it is joined by the 
other rivers mentioned, it forms the boundary between the 
States of New South Wales and Victoria, and an unfortunate 
early decision that the southern shore and not the centre 
of the river should be the dividing line, has led to many 
disputes between the two States as to the disposal of its 
waters. The former claims, in virtue of the law, possession 
of the whole of the water, while Victoria contends that as 
more than half of her surface supplies the water which 
flows in the channel, this amounting to more than a third 
of its discharge, she may fairly be entitled to a share. In 
ettect, New South Wales replies, if you want your water, 
stop it before it enters the Murray, which is wholly ours. 
This contention, though probably in a legal sense justified, 
seems a little hard, especially as New South Wales has 
practically made no use of any considerable quantity of 
the Murray waters herself. So far, Victoria has con- 
sequently done a good deal in keeping her own contribu- 
tory rivers to herself, the Goulburn, the Coliban, the 
Avoca, the Wimmera, the Loddon, and other rivers 
having been dammed, and their waters to a large extent 
diverted for Victorian irrigation. But notwithstanding 
the boundary limitation, Victoria has used the Murray 
waters for irrigation by pumping at Mildura, where a 
settlement was formed by Messrs. Chaffey Brotheis, an 
American firm, in 1887, and a desert turned into a 
flourishing district with a town of over 5000 inhabitants, 
the capital value of the settlement being estimated at 
over half a million. Victorian irrigation has been largely 
managed in the past by trusts, but more recently the 
State Government is taking over the management. A 
suggestion to dam the Murray itself at a high point, 
Cumberoona, has been mooted, but partly owing to it 
being an interstate project nothing has been done. 
£2,395,000 has been spent on irrigation in Victoria. 

Coming to the Murrumbidgee, and the Lachlan, both of 
which are in New South Wales, theré has been, until 
quite recently, a masterly inactivity of a most intense 
kind with regard to utilising their waters. Practically 
nothing was done in this State, even in suggestion, till 
1884, when a Royal Commission on the subject was 
appointed, under the presidency of Mr. W. J. (since Sir 
William) Lyne, who formed one of the Colonial Conference 
in London last year. This Commission sat for four years. 
Practically nothing save an abundant flow of ink 
followed in reports and maps, but no water. Thirteen 
years after, in 1897, Colonel Home, of the Indian 
[rrigation Department, was employed to inspect and 
report, but the official pigeon-holes were again duly filled 
up for another interval of repose. However, though there 
have been conferences and interstate commissions since 
then, chiefly over the contention for the Murray waters, 
little was done in New South Wales except the carrying out 
of some small schemes for local conservation of water, 
and the sinking of artesian wells, the latter, of course, 
necessarily limited to the artesian area of the north-west, 
and wholly insufficient for crop growing, though effectual 
for watering stock. 

The state of the law was certainly an impediment, but 
the obvious remedy was to alter it. The common law 
doctrine of riparian rights requires that water taken from 
a stream must be returned undiminished in volume. 
Legislation in amendment of this was recommended by 
the Royal Commission of 1884, but the Water Rights Act 
which gave effect to this advice was not passed till 1892. 
This, with certain reservations, vests in the Crown the 
use and flow and control of all waters in rivers and lakes, 
but this did not enable the Government to undertake such 
a large work as the storage of the main Murrumbidgee 
River, now in progress, to which we shall presently 
refer. The Water and Drainage Act of 1902 was necessary 
to give powers for such a scheme, so that it took eighteen 
years from the date of the first realisation of the necessity 
for works of the kind we are dealing with, to the date of 
the possibility of beginning to carry them out. 

The first important result of this Act was the 
initiation of the great work just mentioned, which in 
magnitude rivals the great barrage of the Nile at 
Asstian, and the great Roosevelt dam of Western 
America. The Murrumbidgee rises, as we have said, in 
the Australian Alps, and runs first through mountainous, 
and subsequently undulating country for about 420 miles, 
and then for 280 miles through flat plains, where the 
irrigation is to be employed, to its confluence with the 
Murray at Balranald. 

As with the Nile, though otherwise the circumstances 
are very different, the object of the dam is not to raise 
the level of the water and divert it to canals like 
most of the Indian schemes, but merely to hold back 
the floods, and regulate the flow which is, below the 
dam, to be turned into the river channel to be used many 





—————= 
miles further down. The Commission of 1884 cong; 
a site at Tantagara, not far from the source, and cae 
the township of Kiandra. Here the river flows throy h 
rocky gorge, across which adam 125ft. high was practicable 
retaining a volume of about 216,000 acre-feet, The 
catchment area was only 128 square miles, but com send 
mountain country of very high elevation, subject to eay 
snowfalls and rains. This limited area and the distan 
from the site of disposal of the water were said to be 
objections, but as the river itself was to be the channel 
the second objection is not very forcible. Considering 
that the country intersected by the river was practical 
as well known and settled then as now, it is strangs 
that such an extraordinarily favourable site as that ae 
adopted at Barren Jack could have escaped notice 
Here the gorge is so deep and narrow that a dam of 4 
height of one quarter of its length will be sufficient to 
back up the river for 40 miles, and two affluents for 15 
and 24 miles, while there are granite foundations on which 


, to build, and material for the purpose of the same solid 


character are on the spot. 

This work, which was referred by the Government of 
New South Wales to the Parliamentary Standing Com. 
mittee on Public Works in 1906, was recommended by 
them, since authorised, and is now in progress. ‘The dam 
which is of cyclopean rubble, granite blocks in concrete 
stands on a footing 160ft. by 20ft. in cross section. It ig 
145ft. thick at the base, sloping up at the down-stream face 
1 horizontal to 1} vertical, to 60ft. below the crest, which 
is 282ft. above the foundation, and the up-stream face 1 
horizontal to 20 vertical, to the same level. Above this 
the down-stream face is curved concave, and the up-stream 
face continued vertical, so as to give a crest width of 18ft, 
The maximum depth of water, the surface being 12, 
below the crest, is 200ft. to the outfall invert level. The 
latter is a tunnel through the dam 14ft. 8in. by 12ft, 
provided with suitable valves. The dam is 910ft. long at, 
the crest, and forms a curve on plan concave to down. 
stream of 940ft. radius. Flood bywashes are provided at 
each side. The catchment area is 5000 square miles and 
that of the reservoir 20 square miles. The quantity of 
water held back will be 766,324 acre-feet. The cost of 
the dam is estimated at £758,000, including that of a 
narrow gauge railway connecting it with the main line 
Sydney to Melbourne Railway, for the carriage of 
cement, &c., and the division of roads, reconstruction of 
bridges, &c., rendered necessary by submergence. 

The water regulated by this work will pass down in its 
original bed for 220 miles, where a low weir will be con. 
structed at a site with a granite bottom, and a distributing 
canal 132 miles long, with a branch of 34 miles, taken off 
for the irrigation of the north side of the river. The 
south side will not be dealt with at present. The cost 
of the distributing work is estimated at £416,000; 
total £1,574,000. 

This scheme will largely help the Government railways 
through the district benefited. These have cost the 
State about £1,000,000, and have not been successful 
hitherto, but the increased cultivation due to irrigation 
will no doubt make them so. It is estimated that from 
10,000 acres at 300 miles from Sydney, under grass, the 
railway department annually receives £90, while if culti 
vated it would receive £38145, and still more if the 
cultivation were stimulated by irrigation. 

With regard to the third river mentioned, the Lachlan, 
this is similar in many respects to the Murrumbidgee, 
which it joins about 80 miles above the latter’s junction 
with the Murray. There is an excellent site for a 
storage basin at Wyangula, a short distance below the 
junction of the Abercrombie River, and not very far from 
the source of the Lachlan. The catchment area would 
be 3200 square miles, and a dam 155ft. high would 
impound 12,000 millions of cubic feet of water, while 
there are immense areas of land in the Lachlan Valley 
suitable for irrigation. 

A great deal of the upper Lachlan country is devoted to 
cattle raising, further down to wheat, there being abund- 
ance of rich chocolate soil. A stock and domestic supply 
of water must be the first consideration, the surplus being 
used for irrigation, coming in well for the wheat lands 
when drought occurs. This scheme is intended shortly 
to be put before the Works Committee. 

The great benefits to be derived from irrigation are well 
illustrated by some of the facts brought forward during 
the inquiry as to the Murrumbidgee project. One witness, 
referring to a small irrigated area in existence on the 
Lachlan, stated that for the year of which he spoke oats 
went 42 bushels to the acre, wheat 32 bushels, Cape 
barley 63 bushels, maize 80 bushels. Fruit of all sorts 
grow well— pears, apples, cherries, loquats, oranges, lemons, 
almonds, walnuts, apricots, peaches, kc. This farmer 
said he grew pears weighing 2} lb., mangolds 35 |b., and 
lucerne 10 tons to the acre. : 

At Mildura, already referred to as watered by pumping 
from the Murray, 9400 acres are planted, the principal 
products being lexia and sultana raisins, Zante currants, 
apricots, peaches, and citrus fruits, also figs, pears, 
prunes, almonds, olives, guavas, and persimmon. 

The Colonial Government, with these and other facts 
before them, including in the latter that of the Indian 
Irrigation Department paying an average of about 7 
per cent, are, no doubt, abundantly safe in adopting 
works in which Nature has so largely helped, not only in 
providing convenient granite gorges, but in reducing 
working expenses by rendering a gravity scheme possible 
throughout. In fact, the conversion of the water power 
into electricity at Barren Jack and at Wyangula, as soon 
as a market for it arises, may go a good way towards 
paying such comparatively small working — as 
these undertakings will require. The only wonder is why 
they were not put in hand long ago. 








AccorpinG to an authority on silver cyanidation In 
Mexico the presence of manganese has, in itself, no hindering 
effect on the dissolving of silver in cyanide solutions provided the 
silver be present in some soluble form and the manganese present 
is aconstituent of the ore separate and uncombined with the silver 
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— 
THE MECHANICAL EFFICIENCY OF MARINE 
ENGINES. 
No. I. 


Tue recent paper on “Torsion Meters in Marine Work,” 
read by Mr. J. Hamilton Gibson, of Cammell, Laird 
and Co., Limited, at the North-East Coast Institute of 
Engineers and Shipbuilders, not only embodied some 
very interesting information on the subject, but stirred 
up @ discussion on the part of actual users and other 
inventors that added considerably to its value, _ As with 
all generous papers on & new subject, many critics asked 
for further information, while others desired greater 
assurance of the accuracy attained by these instruments, 
and for some proof of their having been checked by 
reliable means. 

Although the late Mr. Froude, as long ago as 1877, was 
fully aware of the importance of determining the brake 
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Fig. 1—1.H.P. ABSORBED BY FRICTION 


horse-power as opposed to the indicated power, and even 
went as far as to suggest, in a paper read before the 
Institution of Mechanical Engineers in 1877, a method of 
obtaining this accurately on board ship, little or nothing 
wag done in England before the adoption of the steam 
turbine rendered such information essential. When any 
data was desired as to the power absorbed by friction in 
the main engines, the method invariably adopted was to 
run the engines with the ship moored and the propeller 
either removed or the shafting disconnected. The power 
as ascertained by indicator diagrams at the various revo- 
lutions was then calculated, but could be obviously 
only an approximation to what it was when the engine was 
working, owing to the fact that the full load on the bear- 
ings or thrust block is not exerted under those conditions, 
and that in the case of disconnected shafting the parts 
rotated are not the same as when the engine is at 
work. Under these circumstances, the power required 
to run the engine up to speed has been found to be 











Fig. 2—PRINCIPLE OF FOTTINGER'S TORSION METER 


somewhere betwen 5 and 10 per cent. of the normal full | 
power, but accurate determination of the indicated horse- | 
power is not easy to arrange owing to the difficulty of 
keeping the revolutions constant when the engine is 
running free. 

Data from ships at sea running at exceptionally low 
revolutions are very scarce, and little information is 
gained in this way about the mechanical efficiency of 
marine engines. Cases have been known where large 


Paperfor Diagram “QP rreeee= sve TOSt Length ------n00eerrreemencceecone 


ettached to Shaft 


| 1902. The propellers were removed, and the engines 
| were run over a very wide range of speed; special springs 
were used in the indicators, and every effort was made 
to ensure accurate information being obtained. The 
results shown graphically in Fig. 1 are very similar for 
| the two ships, and prove that the engine friction amounted 
in each case to about 5 per cent. of the power when 
the engines were run at full power. From these and 
other similar trials made by private firms, the general 
deduction had been made that the power delivered to the 


other inventors. Féttinger went further, and arranged a 
pencil attachment after the nature of an ordinary indi- 
| cator motion that reproduced in the usual way a line 
| corresponding to the forces affecting it, or, more correctly, 
| the actual—or enlarged, according to a known scale— 

angular displacement of the two discs, from which, know- 
| ing the modulus of the shaft, the force tending to cause 

this displacement could be calculated. Diagrams could 
| thereby be obtained that showed the relative angular 
displacement of any two points on the shaft during one 

















Fig. 4—TORSION METER ON §&.S. KAISER WILHELM Il. 


propeller was within 5 to 15 per cent. of that indicated in | 


the cylinders. 


complete revolution. When carefully analysed in con- 
junction with the twisting moment curves as given by 


For many years no attempt was made to obtain | the indicator diagrams, various points of considerable 
the brake horse-power, and thus arrive definitely and | importance in the design not only-of shafting, but of 
accurately at the mechanical efficiency, and before dis- | engine arrangements as well, were elucidated, and the 
cussing the question of mechanical efficiency, and of the | more accurate investigations made possible by the 


relative efficiency of turbines and reciprocating engines, 
we propose to deal with the methods of arriving at the 
brake horse-power while the engines are at work. 


| definite determination of mechanical efficiency have 
| gone far to show that the balancing troubles of ten years 


ago would have been more easily solved if actual instead 
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Various systems of torsion meters were described by 
Mr. Gibson in his paper, and to him belongs the credit 
for publishing, for the first time in this country, a series of 


| curves showing the actual twisting moments as found by 
| the Bevis-Gibson meter when used on a reciprocating 


engine. To measure the deflection of a shaft revolving 
under a constant torque is comparatively simple; but 
the matter is much more complicated when the fluctuat- 
ing nature of the power applied by the engine causes 
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Fig. 3-TORSION METER 


battleships have been tried and the power measured at 
as low a speed as 8 knots, and destroyers have been 
run at 2 per cent. of their full power for long trials, | 
but the information gained is not very great. On 
one occasion H.M.S. Hyacinth was found to develop 
61.0 indicated horse-power at 15.7 revolutions, which 
showed that her engine friction could not be excessive, 
and perhaps the most important series of comparative 
official trials on the power taken to run the engines 
light was that carried out by the Boiler Committee on 
that vessel and the Minerva at Devonport in February, 


ON CRUISER LUBECK 


irregular oscillations in the angle through which the | 


| shaft is twisted. With Mr. Gibson’s meter it is possible | 


—and also, to a lesser extent, with some other systems— | 
to pick up the average angle of torque with fair accuracy, | 
but the only automatic recording meter which has been 
evolved is that brought out by Dr. Fottinger, of the Vulkan 
Company. The system of surrounding the shaft by two 
concentric tubes fastened to it at their extreme ends, and 
measuring the angular displacement at the periphery of 
the disc carried by the tubes at their inner and free ends, 


| was introduced first by Féttinger and copied by various 
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Fig. 5—PRINCIPLE OF BEVIS-GIBSON METER 


of theoretical twisting moment curves had been available. 

It required little further ingenuity to adapt this instru- 
ment to the needs of turbine work which does not require 
recording meters. The angular displacement for constant 
torque can be utilised by means of small levers to work a 
pointer over a graduated scale, which is so arranged that 
the movement can easily be read off. In both types the 
indicator drum or scale is fixed, so that facility of opera- 
tionis assured. Fig.2 shows the system in principle, 
while Figs. 4 and 3 illustrate two types of meter that 
have been put to considerable use in practice. Fig. 4 
shows the meter that was used on the Norddeutsche 
Lloyd steamer Kaiser Wilhelm II., while Fig. 3 shows 
that adopted in the turbine Cruiser Lubeck, and is 
similar to that used in the Curtis turbine vessels Kaiser, 
Creole, and Salem. A similar meter to that used in the 
Kaiser Wilhelm II. was used on the cruiser Hamburg, 
and interesting data, about which we shall have more to 
say, is available from the comparative trials of this ship 
with the Lubeck, these vessels closely corresponding in the 
German navy to the Topaze and Amethyst in our own. 

One of the criticisms of torsion meters made during the 
discussion on Mr. Gibson’s paper was that these instru- 
ments have been brought into wide use and accepted as 
accurate without any standardisation test such as is gene- 
rally considered necessary for the instruments of precision, 
as pressure gauges, chronometers, &c. During the time— 
May, 1905—that the turbines of the Kaiser were under 
test in the shops of the Allgemeine Elektrizitats Gesell- 
schaft of Berlin, a series of careful trials were made to 
check the “pointer” type of meter shown in Fig. 3 


| against the water brake used to produce the load for these 


turbines. The results show a very close accordance, 
and are given in Table 1. 


Num- Horse- Difference of 


Num- Hours E Horse-power i 
ber of dura- Der of Pee ' found by H.P. theo 
recy Pag read- found by paper it by meter and 
ings. brakes. brake. 
Per cent. 

1 1 ree ee ee 

2 1 Ee) Sie. a Oe ae ee 

3 1 6 TAO dad ne SEED. cs, ie OO 

4 1 ate | 

5 1 6... 271 Se ce ieee, OE 

6 1 6 2761 2762 ... ... 0.04 


” Mean difference 0.041 per cent. , 
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The revolutions on the above trial were about 520 per 
minute. It is at least fair to assume from the above 
very considerable accuracy for well designed and well 
made meters. 

The Bevis-Gibson meter, which has also been widely 
used, is radically different from any other, the method 


of measuring the amount of twist by the reflection of a | 














Fig. 6—DISC ON SHAFT 


beam of light and of finding the angle of displacement 
by means of the “torque finder” 
original. 
Gibson’s paper to the Institution of Naval Architects in 


1907, and need not be described in detail; the principle | 
Fig. 6 shows the slotted disc 


is fully shown in Fig. 5. 
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Fig. 7—-EYE PIECE AND TORQUE FINDER 


attached to the shaft, with the eyepiece for picking up | 
the longitudinal beam of light and the magnifying scale | 


which form the “ torque finder,” which is shown in greater 
detail in Fig. 7. 


being distinctly | 
The apparatus was fully described in Mr. | 


To deal with reciprocating engine work, | 
where, as Fittinger proved, and Gibson has since cor- | 
roborated, the torsional oscillation of the shaft is con- | 


| slots in the displaced disc. These slots are set at varying 


radii, and at 30 degrees from one another, and afford a 
ready means of getting numerous readings at varying 
points in a revolution. 

Another type of meter brought out by Professor Hop- 
kinson, of Cambridge, was used to determine the shaft 
horse-powers on the ocean-going destroyer Tartar. With 
discs arranged as in the Fittinger indicator, the angular 
displacement is used to deflect a small mirror, the degree 
of which is measured on a scale engraved on a ground 
glass illuminated from outside by the same lamp whose 
beams are deflected on to the scale. A similar meter to 
this, brought out by Herr Frahm, of Hamburg, was used 
in conjunction with the well-known Denny-Johnson 
meter on the trials of the Lusitania. Fig. 9 shows the 
Hopkinson meter fitted in the gland compartment of the 
Tartar. 

Both in the case of reciprocating and turbine shafts the 
meter must be very carefully adjusted for its zero point 
or position where the shaft is absolutely free from torque. 
Mr. Gibson’s meter is sufticiently sensitive to measure to 
0.01 of a degree in commercial work; in fact, on the 
trials of the Marylebone he got as low a reading as 9.2 














Fig. 8S-MULTIPLE SLOT LAMP 


horse-power off a 2600 horse-power low-pressure turbine 


at 24.4 revolutions, so that aslight error in initially fixing 
the meter will cause considerable error in the result. 
Another important matter is the calibration of the 
shafting for determining the modulus of rigidity. Up to 
the elastic limit the angular distortion of a circular shaft 
bears a constant relation to the twisting moment applied, 
and this is expressed by the following formulw :— 
0s 12F x 121 snl 
la X @ 
2 C xX la X 0 
144 L 
C is the coefficient of rigidity in pounds per square inch, 
and up to the elastic limit is a constant for the shaft 
under consideration. F is the turning moment in the 
shaft in foot-pounds. @ is the angular distortion in 





Fig. S9—-HOPKINSON METER ON H.M.S. TARTAR 


siderable, more than one reading is necessary in each | circular measure between the two points on the shaft 
revolution, and the Gibson meter is consequently pro- | which were originally in the same straight line parallel 
vided with a special multiple slot lamp shown in Fig. 8. | to the shaft axis and distant L feet from one another. 
‘The axial reader of the“ torque finder” can be corre- | The geometrical moment of inertia of the shaft cross 
spondingly moved in so as to read through the multiple section in inch units, 11, can be calculated from the 


—= 


shaft dimensions, and equals #3 (dit — ds) where d; 


and d, are respectively the 


external and j 
diameters of the shaft. don ternal 


If the shaft is a solid one, ds, of 
. TT 
course, is equal to 0, and 1, = Ea di. If we are in the 
position of being able to measure the extent of th 
angular distortion, then, knowing the coefficient ( eith . 
from actual measurement or by taking a figure kno i 
by experience to be a very close approximation for the 
class of material in question, we can deduce the value ‘ 
F required to effect this distortion. The horse-powe . 
given by the formula :— _— 
EP, « 223 
83,000 
Where no more accurate 
specially made. 
square inch. 
We shall refer to the determination of the torque of 
shafting and its bearing on marine engineering avain j 
coming issues. aiid 


C1, @ 
144 L,° 
determination has 


kt 
C may be taken at 11,770,000 |b, — 


per 





RAILWAY CONSTRUCTION IN NEW soutTH 
WALES. 


Tar remarkable advance in prosperity in the Mother 
State of Australia within the last few years is well retlecte | 
by the simultaneous great progress in railway construc. 
tion and the large amount of mileage now being built 
and authorised, the figures which represent these amount. 
ing to 186 and 391 respectively, according to returns just 
to hand. The railways in the Colony, practically al! made 
and worked by the State, were begun in 1855, and count- 
ing by decades up to 1905, the following are the figures 
showing the progress :—1855-1865, 130 miles ; 1865-1875 
260 miles; 1875-1885, 1812 miles; 1885-1895, 811 miles: 
and 1895-1905, 750 miles ; the balance up to the present 
total of 3472 miles having been completed since the last. 
mentioned date. Adding to this total the 577 miles now 
under construction or authorised, the State will possess 
within a few years about 4050 miles in working order, or, 
roughly speaking, one mile to every 410 of the inhabitants, 
a' very large proportion. 

One of the main reasons for the increase of railway 
mileage in later years is due to the extensive conversion 
of pasture to arable lands, it being discovered that much 
of the rich chocolate soil of the West, formerly thought, 
owing to its dry climate, to be fit for sheep only, was 
eminently fitted for wheat growing, as the abundance of 
the crops during good seasons largely compensated for 
partial failure through occasional droughts, while the 
somewhat belated irrigation schemes, long talked of but 
now well started, will greatly mitigate the effects of these. 
The connection of this change in the utilisation of the 
soil is well put in the following extract from the presiden- 
tis] address of Mr. H. Deane, M. Inst. C.E., to the Royal 
Society of New South Wales, delivered a few months ago, 
on the subject of closer settlement :—* Wool being a high- 
priced article, valued by the pound, may be conveyed very 
considerable distances by road without the cost of 
carriage acting as a serious deterrent to its production. 
On the other hand, because a pound or two may be pro- 
duced on one acre, it certainly does not pay to run 
parallel railways too close to one another; probably 
50 miles is about the limit which it would pay to bring 
railways into proximity, and therefore parallel lines may, 
perhaps, be economically placed about 100 miles apart. 
When it comes to closer settlement, and instead of the 
land carrying one sheep to two or more acres, the soil is 
cultivated and so made to carry from 10 to 20 bushels of 
wheat per acre, it pays to extend the railway system and 
put in parallel lines at closer intervals. The value of 
wheat or other crops does not permit of long cartage by 
road of more than about 15 miles, so that to serve the 
wheat districts the railway should be laid out so as to 
approach each spot within a radius of, say, 15 miles— 
thatis to say, that paralled lines should not be more than 
double that distance or 80 miles apart.” 

It came also to be realised, within the last twenty years 
or so, that as in India railways became a necessity for 
conveying, at certain: times, the produce of fruitful to 
famine-stricken districts, in order to save human life, so 
in Australia, sheep could be economically drafted by rail 
from bad to good districts in time of local droughts, when 
otherwise they would be lost. 

Nearly up to the end of the fourth decade mentioned, 
viz., 1895, the railways of the State were generally 
modelled on those of Europe, fully ballasted and fenced, 
and with considerable accommodation at the stations, 
though where rough country was met with, heavy grades 
and sharp curves were numerous. By that time, how- 
ever, the heavier coast country became fairly supplied 
with railways, and the problem of opening up the easier 
country of the vast interior was before the Government 
and its engineers. The money available for railway 
extension had to cover as many miles of the great 
plains as possible, and the engineer-in-chief of that day 
visited America to obtain information as to the construc- 
tion of light railways in dry country. A very large pro- 
portion of the construction since that date has been of 
the American type, such as the omission of ballast and of 
fencing, except in special localities, 60 lb. rails, dog-spiked 
only, and the barest necessities as regards station 
accommodation, but all arranged with the view to 
improvement later as traffic increased. This is a very 
different type from what are called light railways in this 
country, built under the Act of that name. : 

Fortunately, in the Australian battle of the gauges 
which was raging fifty years ago, and which resulted so 
disastrously that four different gauges now exist in the 
Commonwealth, New South Wales retained the 4ft. 8}in. 
standard of the greater part of the rest of the world, 
which also will undoubtedly be that of Australia, if ever 
the unification which has been.so much written about, 
is attained. This State, unlike Victoria and South 





Australia, has also shown her good sense in resisting all 
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extension, while showing, by the experience of the con- 
struction of nearly 1000 miles of standard gauge lines of 
this character, that economical construction can be 
arrived at without the enormous evils of the break of 
gauge which are now 80 greatly felt in intercolonial 
railway communication. The subsequent conversion of 
many of those subsidiary lines to a heavier type will also 
be greatly facilitated by the determination arrived at in 
this respect by the Sydney authorities, this also avoiding 
at that stage the scrapping of disused narrow gauge 
rolling stock. 

These light railways have within the last thirteen | 
years reached the following inland centres :—Manilla, | 
Moree, Warren, Coonamble, Condobolin, Finley, Lock- 
hart, Crookwell, Ariah Park, Germanton, Grenfell, | 
Wyalong, Tumut, Trundle, and Casino, and with those | 
now under construction and authorised, will extend to | 
Barraba, Gulgong, Barellan, Walgett, Tullamore, Peak 
Hill, Clear Hills, and Dunedoo, nearly all these being 
exclusively in what was sheep country till a few years | 
ago, but gradually now being ploughed for wheat and | 
other crops. | 

The largest of the new proposals, now partly under | 
construction, is a main line of more substantial character | 
along the north coast 311 miles in length, that will add | 
greatly to the prosperity of a well-watered, highly pro- 








ns to introduce a smaller gauge in light railway | 


working expenses to earnings at 54.91, while other 
figures are to be found which demonstrate the steady | 
progress of the State and its railways. 


front on Piazza Andrea Doria. It will be a two-storey 
building, the higher storey, 24ft. above ground level, being 
reserved for passenger traffic only and all services related 


| to it, while the lower will be for express goods service, 








| and will contain warehouses, offices, kc. There will be eight 


iJarge hydraulic lifts for wagons working between the 


RAILWAY ACCOMMODATION AT MILAN. 


Ow1ne to the general reorganisation of the Italian rail- 
ways now in progress, and to the importance of Milan as 
a railway and industrial centre, large and ambitious 
schemes have been considered during the past few years | 
for the reorganisation of the railway services in that city. 
The scheme, as finally decided upon and embodied in a 
scheme just made public, includes the demolishing of 
three and the improvement of the remaining two existing 
stations, the building of eight new stations, the abandon- 
ment of the actual girdle line east, north, and west of the 
city, and the building of a new one further back and with 
a greater radius, so as not to hamper the rapid develop- 
ment of the city. For the same reason all the new 
stations will be built at a greater distance from the centre 
than the existing stations. 

The stations to be abandoned include the actual 
terminus—Stazion Centrale—north ; the adjoining goods 
station at Porta-Garibaldi; and the goods station at 





| Porta Sempione, west. Of the remaining stations, the 











RAILWAY IMPROVEMENTS IN MILAN 


ductive district, which has hitherto depended for its out- | 
let upon the existence of inferior harbours. 

There has also been just begun an important deviation 
of the main Western line at Lithgow, where a switch- 
back or zig-zag exists, very properly constructed in the 
early days of comparatively small traffic in order to 
economise. In later years, however, this contrivance 
has seriously diminished the capacity of the line at a | 
place through which all the traffic of the West has to | 
pass, and the interest on the cost of the new construc- | 
tion will be largely exceeded by the saving in running | 
is ag which will be the consequence of the improve: | 
ment. 

As showing the justification for the large extension of 
construction which is now being undertaken, we may | 
quote the following from the last report of the Chief 
Railway Commissioner, dated 80th June last: —“ Although 
teductions in rates and fares operated throughout the 
year to the extent of about £214,V00, the totel earnings | 
amounted to 44,944,134, as compared with £4,709,406 for | 
the previous year, being an improvement of £284,728, or | 
4.98 per cent. Owing to the large increase in the 
number of passengers and the tonnage of goods, minerals, | 
ea hoe stock traffic, the train-miles show an increuce of | 


_ In the same report, the percentage of profit to capital 
invested is given at £4 17s. 7d., and the percentage of | 


existing one at Porta Ticinese will be transformed into a 
terminus for the Vigevano and Alessandria lines, and the 
goods station at Porta Romana will be improved and 
extended. 

The eight new stations which are to be built include 
four goods stations at S. Cristofaro, Musocco, Greco, 
and Lambrate—respectively south-west, north-west, north- | 
east, and east of the town; one large goods station north | 
of the Camposanto Monumentale (cemetery); one express | 
goods station for food, agricultural produce, and live | 
cattle, east of the city, at Porta Vittoria. There is also 
to be a very large goods station still further east, on the 
left bank of the river Lambro, to cope with the enormous 
and rapidly increasing traffic from Genoa and Venice. 

Finally, a new passenger terminus* and express goods 
station is to be built north of the existing terminus— | 
Stazion Centrale—on the area of the ex-Trotter. This | 
station, for the design of which a public competition was | 
held amongst architects for the fagade and general arrange- | 
ment of the building, will be on an ambitious and magni- | 
ficent scale, and one of the largest and best equipped in | 


upper and lower storey. At the back and north-east end 
of the station there will be one track ascending from the 
lower to the higher storey. There will be twenty roads 
for passenger trains serving the ten main lines which 
terminate in Milan, and eleven large platforms. The 
roofing will consist of nine spans some 85ft. wide. Lifts 
and special subways for the mechanical conveyance of 

luggage inside the station will be erected. i 

The main building, on the south-west end, and with its 
front on Piazza Andrea Doria, will contain the postal and 
telegraph offices, booking offices for passengers and 
luggage, refreshment rooms, Customs office, &c., on the 
ground floor. On the higher floor there will be the 
waiting-rooms, a large restaurant, and the stationmaster’s 
and other offices. Access will be obtained from the 
ground to the higher floor by means of a handsome 
marble staircase 50ft. wide. The buildings on the east 
and west sides will contain various offices, depéts, &c. 

Outside and in front of the main building and on the 
piazza there will be large sheds capable of accommodat- 
ing six lines of trams, motor cars, private carriages, and 
hotel omnibuses. On the east 
side there will be built a long shed 
for hired carriages and cabs. The 
ordinary road traffic between the 
east and west sides of the station will 
be maintained by large subways, one 
of which will be 100ft. and another 
about 90ft. wide. A part of the 
works included in this large scheme, 
and those of minor importance, 
have been already let, and the 
remainder will be given out u- 
ally; and as soon as minor details 
in the scheme have been finally 
settled, the work will be pushed 
forward as fast as possible. 

With the rapid expansion of the 
city and growing population— 
which, at the actual rate of in- 
crease, in about twenty to twenty- 





Nv 


five years will be over one million; 
with the development still going 
on at increased pace of industries 
and commerce; and with the rising 
importance of Milan as a railway 
centre, the actual accommodation 
has hitherto been quite insufficient, 
and a congested and disastrous 
state of affairs would have resulted 
in a very few years. This is even 
more evident if we keep in mind that 
the new projected waterway from 
Venice to Milan—large enough for 
600-ton barges—will develop enor- 
mously the goods traffic inland and 
round the latter city; that there 
are important and well-advanced 
schemes of new tunnels through 
the Alps—as the Splugen — with 
the results of new districts in 
Central Europe opening to the 
traffic from Italian ports and 
Milan; also that almost all the 
lines north of Milan will be electri- 
fied and all made double-track, to 
deal with a rapidly increasing and 
heavy local traffic; while the pro- 
jected new “ direttissime’’—double- 
track and electric—from Genoa to 
Milan and from Florence to Bologna, 
will also influence the traffic in and 
around Milan to a very considerable 
extent. 

For the next few years the dis- 
position of the general plan will allow of regular traffic 
going on at existing stations while works are being pushed 
forward all along. The new junctions and crossings and 
goods stations will come gradually into use as soon as 
they are finished, thus relieving the traffic, which is 
already becoming congested. At the same time improve- 
ments are being carried out at existing stations, includ- 
ing provision for the mechanical conveyance of luggage 
overhead at the Central Station, and the enlarging and 
improving of the accommodation at all the existing 
stations. 

Very important schemes for the reorganisation of the 
railway services are also conten plated for the cities of 
Turin, Venice—Mestre—Genoa, Florence, Rome, Naples, 
Alessandria, and Bologna. 








Ear ty in the new year the Stettiner Maschinenbau A.G. 
Vu!can will commence the erection of their large new floating dock 
for use at thgir Hamburg yard. This dock, which will be of the 
bolted sectional type on Messrs. Clark and Standfield’s principle, 


the world. It will be built, as already stated, north— | will have a length over all of 723ft., the width between the side 


actually N.N.E.—of the existing central station, with its | 


| 





* In the map the new stations to be built are marked with letter N; 
those to be abandoned with letter A ; those to be kept and improved with 
_— ©. The new girdle line, north, east, and west, is shown by dotted 

ines, i 


walls being 106fb, at the pontoon dock level, but at deep draught 
line the width is 115ft, e dock will have a lifting power of no 
less than 35,000 tons, and will be capable of accommodating any 
vesse] afloat. °.The pumping plant is to be situated entirely qn one 


yell end will be capable of lifting a vesye] of the maximum gize ig 


ve Rours. 
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1 cast iron casting, respectively, made from the same 
poe is taken as being represented by the first cost 
—_ outside supplier with the additional percentage 
reo er cent. added to cover cost of buying, carriage, 
of i ‘pdling. And, undoubtedly there are many analog- 
yo .ases Which arise in actual experience, It is apparent 
= a that, ascertained what proportion of the estab- 
“ wnt expenses are incurred in the processes under 
—_ this varying factor of parts of unequal value on 
pa of the choice of materials is to be reckoned with 
in determining what percentage on invoice cost will cover 
the added cost of procuring the material and housing it 
jn the storeroom. 

LIS? OF OMNIBUS OR STANDING ORDERS. 
OMNIBUS ORDER NUMBERS, 

Nore.— Separate job numbers are allied to the works order 
‘bers fur costs required in detail. Each department has its 
past stter or symbol for identification. 
otBA.,” ‘p.A.,” and “F,A.” refer to the additions to build- 
and removable fixtures respectively. ‘‘B.E.,” &c., 
expense of maintenance and renewal. 


ings, plant 
refer to the 


Description of Expenditure. | Account. 


"Bus Nos. ' 
BA | General additions to buildings fabric .,, ...| Buildings 
pA, 2 (General additions to roads and estate .. 

p.A. 5 New machine tools, complete with founda-| 


tions and countershafts 
4, 6 New line shaft fittings ... bs 
‘4. 7 New jigs, gauges, templets, with patterns| 
for same oa ; ‘ ” 
pA. 8, New sm all tools, drills, hand tools, &c., not of 
insignificant value... ... .. | 

New standard patterns ...... os 
New wooden structure: and fittings Fittings 
New heating and ventilating installation .. 99 
New services for steam, water, and gas 
Maintenance of buildings fabric .. 
Maintenance of roads and estate ; 
Repairs to machine tools and gearing a 
Repairs, alterations, and replacements of 

jigs, gauges, &c. ... .. i. oe 
Replacements of small tools worn out or 

broken— not files or saw blades 
Replacements of small tools such as files, 

saw blades, &e. 
34 Alterations and repairs to patterns - 
; Maintenance and alterations of wood erec- 


Plant 


” 


” 
Ex pen se 





tions and fittings , 
SE. 40 General labouring of miscellaneous character 
SE. 41 Marking off small jobs of miscellaneous 
character ; : =? 
SE. 42 Supervision, gauging, and checking material Py 
SE. 45 Drilling, &c., of small jobs 
SE. 44 Wasters and spoiled work (indicate depart 


ment at fault) , 
5 Repairs not chargeable to customer 
6 Overtime 


expense, when customer not 
chargeable 
S.E. 47 Experimental work ie 
S.E. 48 ‘Time lost through stoppage of power plant PS 
S.E. 49 Attendance on power plant ‘3 
S.E. 50 Motor Show expenses , af 
S.E. 51 Demonstrations and trials not chargeable 


Fig. 2. 

Further, the selling price of certain classes of stores is 
often tixed by the suppliers’ or makers’ current price lists. 
These prices, subject, perhaps, to a trade discount, are 
sometimes common knowledge, and care must be exer- 
cised to prevent suspicion of overcharging. Again, there 
are parts sold in small quantities that are of insignificant 
value, and if an adequate proportion of expenses and pro- 
fit is not reserved in the selling price, the transaction will 
be more or less unremunerative. Bolts, nuts, studs, split 
or other types of cotter pins, lubricators, coil springs, and 
sundry small parts in the ignition gear are typical ex- 
amples, and it is customary to add from 50 per cent, up- 
wards to the actual cost price when invoicing to the 
customer. 


NEW P. AND O. LINER MOREA. 


THE new Peninsular and Oriental twin-screw steamship 
Morea was tried for speed on the 4th inst., and again on the 
5th, when a large party of friends of the builders and owners 
were on board, The keel of this new liner was laid down 
by Barclay, Curle and Co., Whiteinch, on November 5th, 
1907. The time thus taken to build and engine the vessel 
and practically complete her for service has been exactly 
twelve months, from keel-laying to official trial trip. She 
was launched on August 15th, so that the work of building 
in the yard only occupied nine months, and fitting her out 
for service three months, 

This latest addition to the Peninsular and Oriental fleet is 
one of the new type of ‘‘M’’ class of steamers, three of which 
are being built at this time—two by Caird and Co., of 
Greenock, one of which, already afloat, will shortly be tried— 
and marks an advance on the other vessels of the class in 
power, size, and accommodation. The principal dimensions 
are:—Length, 580ft.; breadth, 61ft. 6in.; depth, 39ft.; and 
tonnage, 11,500 tons gross. The vessel has been built under 
the supervision of the P. and O. Company’s own staff of 
mspectors—and in all general essentials, both as regards hull 
and machinery, from designs supplied by the staff of 
technical advisers to the company—to the requirements of 
the Board of Trade for foreign-going passenger steamships, 
and under the special survey of Lloyd’s Registry. The hull 
is of Siemens-Martin mild steel, and is divided into numerous 
water-tight compartments by transverse bulkheads, and with 
acomplete inner bottom fitted all fore and aft. There are 
four complete decks, viz., orlop, lower, main, and upper— 
sheathed with teak and yellow pine. Above the spar ceck is 
4 long forecastle, a midship hurricane deck, and poop deck 
aft. Above the midship promenade deck is the boat deck, at 
the fore end of which are placed the captain’s and officers’ 
fooms, surraunded by the wheel-house and two flying-bridges. 

The arrangements for the passenger accommodation 
have been designed to give the maximum of space and 
comfort to each individual. The first-class passengers, 400 
in number, are all berthed amidships ; the sleeping cabins 
being placed on the main, spar and hurricane, and promenade 
decks. The dining saloon is situated on the spar deck at the 
fore end of the bridge space, and extends the full breadth of 
the sh p. Features of this apartment are its great height, 








and its large open well overhead, which extends through three 
decks to a large dome of stained glass on the boat deck. A 
handsome double stairway at the aft end of the dining 
saloon leads to the hurricane deck entrance-hall, aft and for- 
ward of which are placed the divan and music rooms. At 
the aft end of the promenade deck is the first-class smoke- 
room, a spacious and well-appointed room with a large light- 
ing well overhead. Tlie second-class passengers, 200 in 
number, are accommodated on a correspondingly liberal scale 
toward the after end of the vessel. 

The electric lighting and provision of ventilating fans in 
the main apartments, corridors, and state rooms, as well as 
the fitting of electric call-bells, are features everywhere in 
evidence, there being altogether 1400 lamps on board and 300 
bells. The electric generating machinery consists of five 
independent dynamos each driven by a compound coupled 
engine, and in addition an emergency dynamo is fitted 
complete, with its boiler, for the passage, deck and mast head 
lights. Large store rooms are provided on the orlop deck, 
and a refrigerating chamber with separate compartments for 
preserving perishable provisions; the temperature of these 
chambers being kept at any desired point by a refrigerating 
machine on the dry air principle, in engine-room. There is 
also an ice-making room. In addition to this a large refrigera- 
ting installation is fitted for the purpose of carrying meat 
cargoes in the forward holds, which are insulated for the 
purpose. For the storing and expeditious handling of the 
mails every provision is made, the rooms for Indian, Chinese, 
Australian and Egyptian mails being situated on the lower 
decks, with post-office and sorting rooms placed conveniently on 
thesparand main decks, For working the several main hatches 
—eight in number—there are ten silent working hydraulic 
cargo hoists each of 30 cwt. capacity, also hoists for working 
the lifeboats, all being supplied with motive power by large 
pumping engines and accessories in the engine-room, the 
machinery having been installed by Fullerton, Hodgart and 
3arclay, Paisley. 

The steam steering gear is in a steel house immediately 
over the rudderhead, actuated by Brown’s telemotor gear 
from the bridge and aft, and hand steering gear is fitted for 
use in the event of a breakdown in the steam gear. The 
appliances for mooring the ship include a large Harfield 
steam windlass, two steam capstans on the forecastlehead, 
and two steam warping capstans aft. Telephonic communi- 
cation is provided between the windlass and the navigating 
bridge, and between other parts where rapid communication 
is essential. In a large chart room and wheel house on the 
navigating bridge, besides the steering wheels and Kelvin com- 
passes and other navigating appliances, there are docking 
and steering telegraphs, speaking tubes, and loud-speaking 
telephones to the engine-room, forecastlehead, and the aft 
end of the vessel. Throughout the vessel there is in every 
way full provision of appliances fitted for navigating and 
working the ship. 

The machinery for propelling the Morea, which has been 
constructed by the builders, consists of two sets of four-crank 
quadruple-expansion balanced engines. There are eight 
boilers working at a pressure of 215 1b. per square inch, four 
of which are double-ended and four single-ended. Collec- 
tively, there are thirty-six furnaces, which work under 
Howden’s forced-draught system, and have four large fans 
electrically driven. The outfit of auxiliary machinery in the 
engine-room is unusually comprehensive, and includes four- 
teen separate steam pumps, an ash expeller, a feed- water 
evaporator, and a distilling plant. Evaporating and 
filtering plant is fitted both in the engine-room and for the 
refrigerating machinery. A special feature is the ash- 
expeller, whereby the ashes are put out through the ship’s 
bottom. On the occasion of the trials, on November 4th, the 
Morea attained a speed of over 18 knots over the measured 
mile course, and ran for a lengthened period at a uniform 
rate of revolution. 








THE PRENCH NAVAL BUDGET REPORT. 


THE report which M. Chaumet, the Deputy for Bordeaux, 
has just presented with regard to the French naval budget 
for 1909, is by no means of a nature to gladden the hearts of 
Frenchmen generally. M. Chaumet has the welfare of the 
French navy at heart; it is, therefore, only natural that he 
should see its shortcomings very clearly, and he is led to say, 
‘‘It is true we have a navy—on paper.’’ M. Chaumet 
examines carefully the items forming the French navy ; he 
shows, that France has the following fighting-fit units :— 
15 battleships, 5 coast-defence vessels, 21 armoured cruisers, 
64 destroyers, 162 torpedo boats, 30 submersibles, and 38 
submarines, These figures are in striking contrast with the 
number of units which are supposed to be fit for actual 
warfare. 

But M. Chaumet goes on to say that even the units men- 
tioned are not really so effective as they seem to be, for 
they are not provided with spare stores, and they have 
not even the requisite provision of projectiles. M. Chaumet 
sees a terrible danger to France in the inadequate measures 
taken for a rapid mobilisation of the navy, for weeks would 
be lost when an hour’s delay might decide the fate of the 
country, and he refers to the two chief naval bases, Toulon 
and Brest, which are in need of costly and immediate 
improvements. The report resembles that of last year, in 
that it comes to the same conclusion—namely, the necessity 
for organically reforming the navy. 

M. Picard, the new Minister of Marine, began at once to 
introduce certain measures of economy into the arsenals and 
in the clerical staffs. He is supported by M. Chaumet, 
who recommends economy in men and material by doing 
away with obsolete warships, by abolishing naval depéts 
in distant countries, by doing away with the naval ports 
of Rochefort and Lorient, and by reforming the arsenals so 
that their output may be more in keeping with the cost of 
their upkeep. 

With regard to the crews, M. Chaumet supports M. Thom- 
son’s project, which gives the “‘inscripts’’ the benefit of 
the ‘‘ two-year law,’’ and he is in favour of suppressing the 
‘* permanent year,’’ and the depdts of equipages of the fleet, 
which would set free 3344 officers and men, and result in the 
sum of £111,063 being saved. 

Then M. Chaumet would like to combine the naval artil- 
lery with naval construction, so that engineers would be able 
to specialise for artillery construction as they specialise in 
other branches of their work. : 

It is well known that France has lost gradually her rank 
of second place on the list of great naval Powers. 
M. Chaumet says this has come about through two ‘‘ wrong 








ideas’’—first, France thought it ought to possess a 
defensive navy ; and, secondly, France thought a navy could 
be had at cheap rates. The first idea led toa number of 
useless units being built. Now these units cost less than do 
battleships, but they last only half the life of battleships, and 
thus they are costly after all. Then, the cost of the crews 
serving in these supposedly cheap flotillas is £627,005 a year. 
as compared with £491,365 spent annually on the crews of all 
the French battleships. 

M. Chaumet makes a very interesting comparison of the 
foreign navies in 1920. Although in 1910 the French navy’s 
tonnage in battleships and armoured cruisers will be still 
greater than that of Germany, yet, if it is to maintain its 
equality with Germany, France must have in 1918 a total 
tonnage of battleships and armoured cruisers of 753,000 
tons—that is, an increase of 350,400 tons as compared with 
the tonnage this year. But before 1918 the tonnage of 
obsolete warships struck off the lists will be 105,500 tons; 
thus, this means that 455,000 tons of new warships will 
have to be built at a cost of £40,000,000, or at an average 
yearly expenditure of about £4,400,000. M. Chaumet asks, 
Is France justified in making such an outlay ?—and he 
leaves it to the French Government to provide a fitting 
solution. 








FIFTY YEARS OF PROPELLANT EXPLOSIVES. 


LECTURING to the members of the Edinburgh Philo- 
sophical Institution, on November 4th, on the subject of 
‘Fifty Years of Explosives,’ Sir Andrew Noble, Bart., 
chairman of Sir W. G. Armstrong, Whitworth and Co., 
Limited, described the great advances which have been made 
during the last half-century in the science of artillery, and in 
the other science closely connected with it—that of the 
explosive propellants which give to the projectile its energy. 
The first employment of artillery in war, he pointed out, was 
by the Black Prince at the battle of Crecy in 1346. During 
the long period of over 500 years no serious attempt seemed 
to have been made to improve the manufacture of explosives, 
while very little care appeared to have been paid to such 
points as density or regulation of size of grain. That long 
period of inaction was followed, in the lecturer’s own lifetime, 
by a series of improvements which again and again 
necessitated the reconstruction of our ordnance. Similarly, 
with regard to guns and their carriages, they remained of a 
rude kind till after the Crimean War. The first great step in 
artillery progress was made in 1858, when a Committee on 
Rifled Cannon was appointed. In range, accuracy, and 
penetrative power the superiority of rifled guns was so 
conspicuous that nearly all authorities of that time were 
convinced that the days of smooth bore guns were numbered. 
In this connection the lecturer mentioned that the committee 
considered the length of the 18-pounder, submitted by the 
late Lord Armstrong, an insuperable objection, and that a 
much shorter gun, a 12-pounder, and altogether an inferior 
weapon, was introduced into the service. It was curious to 
note that the admirable gun recently adopted for the field 
batteries of the artillery was, as regarded weight, shell, 
calibre, and length, practically identical with the first shell 
gun submitted by Lord Armstrong to the Rifled Cannon 
Committee. The country might well be proud of the skill 
with which the naval officers of the present day used the varied 
machinery committed to their charge, and with the energy 
and zeal which pervaded all ranks, we might be satisfied 
that the tradition handed down to them would not be 
departed from, and that, should occasion arise, fresh lustre 
would be added to the annals of the nation. The lecture, 
which wasillustrated by pictures of ordnance from the earliest 
to the most recent types, and by diagrams showing the 
densities, temperature, &c., of various explosives, was 
brought to a close with a cinematographic view of the 
working of a cannon weighing about 60 tons, at Elswick. 








H.M.S. COLLINGWOOD. 


IN the presence of a large number of Admiralty officials 
and distinguished guests, Mrs. Asquith named the latest 
battleship of the Dreadnought class at Devonport Dockyard 
on Saturday last. The Collingwood is the ninth ship of this 
class to be put afloat, and as the first one was not com- 
menced upon till 1905, the output has been at the rate of 
three ships a year—a rate which has hitherto given us 
superiority over our rivals. There is still one more ship of 
the Dreadnought type in hand—the Vanguard—which is 
being built by Vickers, Sons and Maxim at Barrow, and we 
believe that the displacement of this ship will be greater 
than that of any of the others. There are also the two 
vessels to be laid down at Portsmouth and Devonport early 
next year, to complete twelve, as compared with nine ships 
of a similar type which have been ordered by Germany in 
the same period. 

The new battleship Collingwood is the second of the three 
ships of the St. Vincent class, which will comprise the 
St. Vincent, Collingwood, and Vanguard; and it is probable 
that the Foudroyant, which is provided for in the 1903-09 
estimates, will also be of this class. 

Her machinery will be supplied by R. and W. Haw- 
thorn, Leslie and Co., Limited, of Hebburn and Newcastle- 
on-Tyne, and will consist of Parsons turbines as fitted 
in the Dreadnought. She will be propelled by four screws. 
The designed horse-power is 24,500, and the designed speed 
21 knots. The boilers are of the Yarrow type, and are 
adapted for either coal or oil fuel. The normal bunker 
capacity for coal is 900 tons, and the maximum 2000 tons. 
The oil fuel capacity has not been made known. 

The armour consists of an llin. belt amidships. The 
Collingwood will carry ten 12in. guns, but we are unable to 
givé the number-of~other guns and torpedo tubes which 
will be fitted. Very little information concerning new battle- 
ships is now available, and only the principal dimensions and 
features can be given. 











THE ENSTITUTION OF CrvIL ENGINEERS: NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS.—The opening meeting of the session 
will take place on Wednesday, November 18th, at 8 p.m., in the 


-lecture theatre of the North of.England Institute of Mining and 


Mechanical Engineers, Neville Hall, Neville-street, Newcastie- 
upon-Tyne, when Mr. F. J. Edge, M. Inst. C.E., will deliver his 
presidential address, 
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THE WATERWORKS AND SEWERAGE OF 
MONTEREY, MEXICO. 
No. II.* 


In the first article we mentioned the conduit which 
delivered the water from the intake into the 10,000,000- 
gallon reservoir. 
tubes, manufactured by the company at a quarry with a 
rock-crushing plant, especially opened up for the purpose, 
near the reservoir site—see Fig. 15. The tubes are of 
two sizes, viz., 22in. laid as far as the Mederos River, 
on a grade of .53 per cent., and 25in. internal diameter 
for the remainder of the distance, laid on a grade of .43 per 
cent. The tubes—Fig. 16—are made in 2ft. lengths; the 
22in. diameter are 2%in. thick, and the 25in. 3in. thick. 
The concrete is formed of one part of English Portland 
cement to three parts of finely screened crushed limestone 
rock andsand. Lach tube is reinforced with four rings of 
No. 8 gauge galvanised steel wire, chiefly for the purpose 
of allowing the pipes to be hauled on to the works when 
about fifteen days old. Twenty-eight thousand of these 
pipes form the greater part of the conduit, and their use 
has been very successful, providing what is described as 
an absolutely permanent, indestructible, and water-tight 


This conduit consists chiefly of concrete | 


Mederos waters. The capacity of the pipe from Mederos 


| prolonging the present infiltration gallery as the City’s 


to the distributing reservoir when running two-thirds full | Tequirements increase, and (2) the absolute purity of the 


is 54 million imperial gallons daily. 
numerous wash-outs, manholes, and ventilating towers 
are placed; one of the latter is shown in Fig. 11, and these 
are placed every half kilometre. 

The whole of the works for the Estanzuela supply has 
recently been completed, and the water is being delivered 
to the city direct through a by-pass at the south reservoir 
which is now under construction. 

San Gerénimo gravity supply.—The works for the 
second supply are the outcome of a long series of studies 
and observations on the underground flow of the Santa 
Catarina River at San Gerénimo. This river—see the lower 
engraving on page 514—which has above San Gerénimoa 
watershed area of about 700 miles, is practically dry at 
the surface except during floods, when there may flow past 
San Gerénimo many thousand cubic feet per second. 
From the natural configuration of the shale at this point 
it is observed that the greater part of the rain falling on 
the watershed would pass through the gap between the 
shale hills on the south and the Mitre Mountain on the 


Along the line | water which has undergone a very complete 


System of 
e very low . 
respect for domestic a 


| natural filtration. Analyses show it to b 
bacteria, and excellent in every 





north through the permeable gravels that have been | 


revealed by trial borings with the Keystone driller. At 





Fig. 1O—ESTANZUELA SUPPLY—TYPICAL REINFORCED CONCRETE BRIDGE 


conduit. The work of manufacturing and laying these 
concrete pipes was carried out very satisfactorily under a 
contract with Messrs. Arthur and Stanley Bent, of Los 
Angeles, Cal. 

The concrete tubes have been laid on a carefully run 
contour—Fig. 17—so as to give an approximate cover 
averaging about 3ft. The excavation throughout the 
whole length has been principally in shale and limestone 
rock. At the upper end, so as to shorten the line, the 
pipes were laid in a tunnel—Fig. 18—2 m. by 14 m., 
driven through the limestone foothills for a dis- 
tance of 285 lineal metres. Where there are deep 
valley depressions along the line, these have been crossed 
by inverted syphons, of which there are six, the shortest 
being 120m. and the longest 800m. The upper four 
syphons are formed of 18in. cast iron pipes and the lower 
two of 20in. pipes—Fig. 19. Along the line at numerous 
points the concrete pipes are supported within reinforced 
concrete bridges of varying spans—Figs. 10 and 20—the 
spans varying from 3 m. to 10 m.; about fifty-five of these 








are combed MNES se a 


Fig. 11—VENTILATOR ON ESTANZUELA CONDUIT 


bridges have been constructed. Twisted steel was used 
throughout for the longitudinal and sectional reinforce- 
ment. The conduit so far as Mederos—that is to say, the 
upper portion—has a- capacity when running two-thirds 
full of 4} million imperial gallons daily. At Mederos the 
change in the size of the conduit has been adopted to 


provide for augmenting the supply by taking in the 





a ate 


* No. I. appeared November 6th. id 


one point in this gap a well was sunk by the company in 


Fig. 13—-EXCAVATION FOR SAN GERONIMO CONDUIT 


manufacturing purposes. The water has been carefully 
examined during heavy floods in the river, and although 
the river water may be very turbid and dirty, the under. 
ground water never loses its clearness. These works 


ry 





1906 for the purpose of a provisional supply to the city | 


for carrying on the construction works and was driven to 


a depth of only 18ft., the bottom being approximately | 


572 m. above sea level. 


The water from this well is | 


pumped into a reinforced concrete reservoir of 800,000 | 
gallons capacity—see the upper engravings on page 514— | 
having the top water at the 585 m. level; that is to say, | 
at the same level as the south reservoir. This one small | 
well, which is 60m. distant from the river bed, was | 
capable of supplying during 1907, one of the driest years | 
on record, not less than 1,000,000 gallons daily, and a | 
three days’ pumping test gave a yield of 2,500,000 gallons | 
daily. 

Originally the intention was to make the canon of | 
Santa Catarina, distant 12 miles—see Fig. 1, article 1— | 
the western source of supply, but the experimental | 
results at San Gerénimo being so satisfactory, this project | 
has been abandoned indefinitely. The San Geronimo | 
scheme consists in driving an infil ration gallery at the | 
560-metre level sufficiently long to obtain at the present | ; Sod 
time about 6,000,000 gallons daily; this gallery—see | were begun in December, 1907, and it is expected to 
Fig. 14—is being driven at the present time, and the | complete them sufficiently to deliver water to the city 
results so far are most satisfactory. From the main | during the present year. : 
shaft, which has been sunk to a depth of 80ft.in the shale | Obispado distributing reservoir : Low service supply.— 
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Fig. 12—OBISPADO RESERVOIR—DETAILS OF LINING AND ROOFING 


hills on the south, a concrete conduit—see Fig. 13—is in 
course of construction, 42in. in internal diameter laid on 
a gradient of 1 in 2000 and having a total length of two 
miles, of which distance 550 m. has been constructed in 
tunnel and the remainder in “cut and cover.” The 
conduit is designed to carry 12,000,000 gallons a day, thus 
giving provision for a large future extension of the water 
supply. The conduit terminates in a large rectangular 
reservoir having its top water 558.50 m. above. sea level, 
situated below the Obispado —Bishop’s Palace—at the 
extreme western boundary of the city. 

The chief features of the scheme are:—(1) The possi- 
| bility of developing an unlimited quantity of water by 


| This reservoir, which has already been referred to, 18 
‘rectangular in plan, 414ft. long by 261ft. wide, and has 
a depth of 14ft. Its capacity is the same as that of the 
south reservoir, viz., 10,000,000 gallons. The embank- 
_ments have been formed of decomposed “ Sillar,” which 
‘has made a thoroughly consolidated and satisfactory 
| material. The lining and roofing—Fig. 12—is similar to 
| that of the south reservoir, but owing to its rectan 
| shape and depth its construction is a much simpler 
| matter. This reservoir is provided with a receiving poo! 
| inlet and outlet towers, by-pass, &c. A 3Oin. cast iron 
| main leading from the reservoir outlet conveys the water 
i to the city distribution system, and upon it has beeq 
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NEW WATERWORKS FOR MONTEREY, MEXICO 


(For description see page 510) 
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Fig, 5—STONE AND SAND CRUSHING PLANT Fig- 16—MOULD AND FORMS FOR CONCRETE PIPES 














Fig. 17—ESTANZUELA CONDUIT NEAR MEDEROS Fig. 18—BRIDGE AND TUNNEL ON ESTANZUELA CONDUIT 














Fig. 19—-THE_NECAXA@SYPHON, ESTANZUELA2 SUPPLY Fig. 202—ARCH BRIDGE CARRYING ESTANZUELA CONDUIT 
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placed“a 30in. Venturi meter. Surrounding the reservoir 
and including it the company own 35 acres of very 
valuable land, which it is their intention to convert into a 
public park. 

City water distribution.— Having the two sources of 
supply from Estanzuela and San Gerénimo, the distri- 
bution works have been laid out so that the San Gerénimo 
supply shall be delivered to the lower parts of the city, and 
that of the Estanzuela tothe upper. By this arrangement 
the static pressure in the high service district varies 
between 90 lb. and 50 lb. to the square inch, while the 
lower service gives pressures varying from 70 Ib. to 25 lb. 
The two sources are arranged to intercommunicate 


miles, in thirty-two minutes, speed, 57°6. The London 
and South-Western Company’s best effort is Andover— 
depart 3.24 p.m.—to Vauxhall, in sixty-nine minutes, 


| speed 56.5, the train shown in the table now running on a 


slower schedule. As usual, the fastest running on the 
Great Southern and Western system during the non-tourist 
period is made by the “up” Limited Mail, viz., Mary- 
borough to Dublin, 51 miles, in sixty-three minutes, speed 
485. The Brighton Company inaugurated the first 
week-day timing of sixty minutes between London 
(Victoria) and Brighton, as performed by the new Pull- 
man train, “The Southern Belle,” on November 2nd. 
Hitherto the fastest week-day timings were sixty-five 


OBITUARY. 


WILLIAM EDWARD AYRTON, 


THE death of Professor W. E. Ayrton took place in 
London early last Sunday morning. Professor Ayrton 
was born on September 14th, 1847, and he had, therefore 
not long entered on his sixty-second year at the time of 
his death. Before going out to India in the Government 
telegraph service—in the examination for which in 1867 
he had obtained first place—he had received his early 
education at University College, where he had a highly 
distinguished career. He took his B.A. degree in 1897, 


minutes “down” from London Bridge, and seventy 
minutes “up,” together with sixty-six minutes “up” 
to London Bridge on Mondays only, the distance 
between London Bridge and Brighton being a quarter of 
a mile shorter. It will be remembered that the Sunday 
Pullman Limited, accomplishing the journey either way 
in sixty minutes, was started in October, 1893. 

The run credited to the P.L.M. system is performed 
by the Nice Rapide. When that train is not in service, 
the fastest running is between the same points, but takes 
four minutes longer—speed 54'9 miles per hour. 

Analysing the British and French runs, which are 
booked at a rate of speed of not less than 60 miles per 
hour, it is found that France still holds a considerable 
lead. 


Thereafter he had the advantage of studying for a short 
time under Lord Kelvin—then William Thomson —and 
in 1868, at the age of twenty-one he went to Bengal a; 
assistant electrical superintendent of the Telegraph 
Department, of which, after some three years, he was 
made superintendent, While in India he inventad, jy 
co-operation with the late Mr. Schwendler, the now well. 
known method of determining the position of a fault jn 
a cable by taking measurements from one end of it only, 
In 1872 he was sent specially to England to superinteng 
the construction, under Lord Kelvin and _ Profeggoy 
Fleeming Jenkin, of the Great Western telegraph cable, 

In the year 1873 came the turning point in his life, 
which determined the line of action he was to pursue up 
till the time of his death. In that year he went out to 
Japan to take up the post of Professor of Natural Philo. 
sophy and Telegraphy at the Imperial College of Engi. 
neering at Tokio. In this capacity he had not a little 
to do with the moulding of the character of the Japa- 
nese, which has been so prominently brought into notice 
by the recent events. Two years after he landed in Japan 
he was joined by Prefessor Perry, who had been appointed 
Professor of Engineering at Tokio, and from that time 
began an extraordinary association between the two 
which lasted for many years, and the result of which wag 
that the science of electrical engineering was greatly 
benefited. It would be beyond the scope of the present 
article to set out in full all that these two accomplished 
together, whether in letters or in the design and construe. 
tion of instruments and machinery, but attention must 
certainly be drawn to the series of electrical measuring 
instruments which they introduced. Among these were 
the dead beat voltmeters and ammeters which were so 
extensively used for a number of years. It was a great 
pity, so far as the world of science was concerned, that 
this association or partnership, or whatever was the exact 
form of the tie which united these two scientific engi- 
neers, was ever severed. 

Ayrton left Japan in the year 1878, and almost at once 
took up the post of Professor of Applied Physics at the 
Finsbury College of the City and Guilds of London 
Technical Institute, where he remained for the next five 
years, when he was appointed—in 1884—Professor of 
Electrical Engineering at the Central Technical College 
at Kensington, which position he still held at the time of 
his death. The numbers of students who have passed 
through his hands during the almost thirty years of his 
professorship have been very large, and among them are 
many who in their turn have become famous. 

Ayrton found time during the scant leisure allowed by 
his professional duties to keep in touch with the continual 
development of electrical science and to carry out some 
private work. Thus, he and Professor Perry had a by no 
co . means negligible share in bringing to perfection 
11.5 a.m. Professor Fleeming Jenkin’s telpher line. He and Pro- 
ma fessor Perry were also joint engineers to the Faure 
Accumulator Company, and carried out one of the -first 
Booked Start-to-stop Runs on French Railways in 1908. large building electric lighting installations in this 
; a a - x country, that of the Grand Hotel in Trafalgar-square. 
Speed, Working together, too, they early designed an electric 
Run. Miles. | Journey. tramway system on the surface contact principle. 

At the early age of thirty-four, or as long ago as 1881, 
aa aes aes Sant? ate et ae ae: aay : Professor Ayrton was made a Fellow of the Royal Society, 
) 40 | 10.35 p.m. and as gauging the regard in which he was held by that 

29 4.25 a.m. ody, he was awarded a Royal Medal in 1901, just twenty 

20 4.38 p.m. years after he had been elected a Fellow. He joined the 

4 9.9 a.m. Society of Telegraph Engineers—now the Institution of 
Stat ae Electrical Engineers—in 1872, a year after its inception, 
State .. 48 12.11 p.m. . ec 2 . 29 «He was ai 
Southern : 48 1.1 p.m. and served as President in the year 1592. He was a 

Associate Member of the Institution of Civil Engineers, 
- ‘= se Ve RPS Ly Se SS re me. and a member of the Physical Society, of which he was 
igen gan a i President in 1891.2. He wes chosen President of the 
Mathematics and Physics Section of the British Association 
in 1888. His published writings were voluminous, and his 
book, “ Practical Electricity,” has become classical, and has 
gone through many editions. Professor Ayrton’s life has 
practically corresponded with the growth of modern 
electrical science, and his professorial and other labours 
have certainly been a by no means insignificant factor in 
the development of this growth. 


throughout, Glenfield and Kennedy's pressure reducing 
valves having been placed at five points throughout the | 
system, so that the high service supply can be used over | 
the low service area, or vice versd, and by opening other 
valves the low service can be used over the high service | 
area in case of any accident arising temporarily to cut off | 
the Estanzuela supply. The main supply pipes from the | 
south reservoir are 24in., and that from the Obispado 
reservoir 30in. in internal diameter. The cast iron 
mains, which are laid out in sections with branches 24in., 
18in., l5in., and 12in. mains, and intermediate blocks of 
6in. and 4in. will have a total length of 90 miles—77}$ of 
which are being laid down at the present time. The | 
system is fitted throughout in accordance with the usual | 
British practice with sluice and air valves, hydrants and 
washouts. French Runs at 60 Miles per Hour. 
Longueau to Arras .,, 41} milesin 40 min., speed 61.9 
Paris to Longueau 78? =, 7 » 60.6 
Paris to St. Quentin ., wf ie i », 60.5(3 times) 
Paris to Busigny 2 » 60.3 








BRITISH AND FRENCH RAILWAY SPEED IN. 
1908. 

For many years the late Mr. Rous-Marten furnished 
annually some valuable and interesting statistics relating 
to the speed of express trains in the United Kingdom and 
France. The tables below continue the records where he 
left them :— 


British Runs at 60 Miles per Hour. 
Darlington to York ... Mm miles in 43 min., speed 61.7 
Forfar to Perth .. ... 324 ,, 32 ,, », 60.9 
York to Darlington... 444 ,, ee », 60.3 


Thus, France has a mileage of 5193, the whole of which 
Fastest Booked Start-to-stop Runs on British Railirays in 1908, 


: lime Trai 
» 
Miles. A lrain. 
Run. l occupied. 


Company. 





1.8 p.m. 
6.58 p m. 
4.30 p.m. 
1.52 p.m. 
2.40 p.m. 
2.6 p.m. 
-41 p.m. 
.3l am. 
26 trains 
5.10 p.m. 
2.32 p.m. 
.55 p.m. 
2.6 p.m. South and 
8 p.m. North 
8.51 a.m. 
lla.m ‘‘Down” and 
5.45 p.m. “Up” 
3.20 p.m. 
6.56 p.m. 
10.22 a.m. 


Darlington to York ... 

Forfar to Perth See ieae wince, eae 
Leamington to Ealing Broadway 
Leicester to High Wycombe 
Leicester to Hendon 
Peterborough to King’s Cross... 
Andover to Vauxhall Are 
Willesden to Coventry .. 
Liverpool and Manchester 
Manchester to West Derby 
Ballybrophy to Mallow 
Tonbridge to Ashford 
Kilmarnock and Carlisle ... 


North-Eastern .. 

Caledonian a 

Great Western . 

Great Central ... 

Midland ... ... 

Great Northern acres 

London and South-Western ... 

London and North-Western... 
Lancashire and Yorkshire 

Cheshire Lines... ... ... . : ; 
Great Southern and Western (Ireland) 
South-Eastern and Chatham... ci 
Glasgow and South-Western... 


DS mh 


x 


et et et OOD 


1 


og 

7 
4-0 
3-0 
3-0 

7 


Trowse to Ipswich 


Great Eastern ; 
Victoria and Brighton 


Brighton and South Coast 


“Ith 


Londonderry to Coleraine 
Drogheda to Dublin... ... ... .. 
Blandford to Evercreech Junction 
Edinburgh to Cowlairs ... ... . 
Fenchurch-street to Westcliff 
Mullingar to Athlone 

Blair Atholl to Perth 


Belfast and Northern Counties 
Great Northern (Ireland) 
Somerset and Dorset 
a 
London, Tilbury, and Southend ... 
Midland Great Western (Ireland) 
lS ae eee ae 


MHD CUO wS 


Fastest 


Company. Train. 


| Longueau to Arras ... 
...| Bordeaux to Angouléme 
..| Valence to Avignon . 
..| Paris to Chalons... 
..| Paristo Rouen ... ... 
Chartres to Thouars ... 
Dax to Bordeaux 


Northern ... 
Paris-Orleans 
ris MC. 
Eastern 
Western 


Speed, 
miles per 
hour. 


— se Quickest 
British companies. timing. 





.. | Paddington to Plymouth (North-road) 

.| St. Pancras to Shipley... ... 

., Euston to Liverpool (Edge Hill; 
Wakefield (Westgate) to King’s Cross... 
Marylebone to Sheffield vid Aylesbury 
Liverpool-street to North Walshan 
Newcastle to Edinburgh... ... ... 

.. | Carlisle toGlasgow ... ... ... 

.| Beattock to Perth ... ... ... ... 

.... Waterloo to Bournemouth (Central) 
.. Edinburgh to Carlisle Sel petals 


Great Western 

a BER ae 
London and North-Western 
Great Northern : 
Great Central... 

Great Eastern... 
North-Eastern DeLee ses 
Glasgow and South-Western 
ae ee 
London and South-Western 
North British ... = 


vid Westbury 








SMOKE PREVENTION.—An exhibition of smoke prevention 
appliances, promoted by the Sheffield Federated Health Assocta- 
tion, will be held in the Corn Exchange, Sheffield, from March Ist 
to 20th next year. Any information will be gladly furnished bs 
the secretary of the Association, 45, Bank-street, Sheffield, who 
will act as secretary to the Exhibition. 


CRNMH Go Sw Oo 


. Paris to Chaumont 
Chartres to Thouars ... 
.... Paris to Trouville 
| ESO CED ah ocs lee dee 
..., Paris to Laroche vid Héricy ... 
. Dax to Bordeaux is cate 
Bordeaux to Angouléme ... 


French companies. 
Easterr be Sea ; 
State... ... 

Western ... 
Northern ... 

P. L. M. 
Southern... ... 
Paris-Orleans ... 


THE CLYDE AND O11 TANK STEAMERS.—There was launched 7 
November 7th, from the yard of Napier _and Miller, f 
Kilpatrick, the steel screw oil tank steamer Cadillac, the second © 
two vessels which have been built to the order of the 
American Oil Company, each to carry about 7400 tons. 
moderate draught. The dimensions of the Cadillac ig 
Length, 385ft.; breadth, 51ft. 6in.; depth, 30ft. din. 8 The 
built to Lloyd’s highest class for carrying petroleum in we b 
machinery, which is being supplied by David Rowan “— rn 
Glasgow, consists of triple-expansion engines having ¢) f olin 
264in., 43in., and 72in, diameter respectively, anda stroke o ere 
There will be three main boilers and a donkey boiler. The og 
is being fitted by the builders with all the latest appliances = it 
rapid handling of bulk oil cargoes, and is electrica / Mr 
throughout. While being built she was under the direction i oT. 
John Morton, the owners’ superintendent, assisted by Mr. * 
Ngish. 


Anglo- 








is performed by the Northern Company, and Great 
Britain only 122. 

The longest non-stop runs performed by the principal 
British and French railway companies are shown in the 
tables above :— 


As from October 1st, the following alterations have 
occurred to the above table. With the withdrawal of the 
11.25 a.m. train ex Manchester Central to Marylebone, 
the Leicester-High Wycombe run has vanished, and the 
Great Central’s fastest timing is Leicester to Nottingham, 
234 miles in twenty-four minutes, speed 58.7. The Midland 
Company’s rnn from Leicester to Hendon has been dis- 
continued and its fastest now is Appleby to Carlisle, 30} 
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RAILWAY MATTERS. 


Ir is reported from India that the present 75 lb. rails 
the south-west line of the old Madras Railway are not heavy 


ost for the traffic ; and the Madras and Southern Mahratta 
Railway has accordingly arranged to re-lay 65 miles with new | 


steel bull-headed rails weighing 80 !b. per yard. 


Ow1nG to the increasing price of the wooden railway 
sleepers obtained from Russia, the management of the Prussian 
State Railways has decided to make an exhaustive series of tests 
‘a to the suitability of ferro-concrete sleepers. Similar experiments 
were made some time ago in Austria-Hungary, but no definite 
results were obtained. 

Tux electrification of the Italian State Railways has 


made such rapid strides that it has been decided to establish in 


Milan an office to deal exclusively with all matters relating to the 
electrification of the various lines. Resort will be had as much as 
ossible to water power, as the Italian Government are averse to 
the importation of foreign coal. 


H.M. Minister at Bucharest reports that the Rouma- 
nian Government have contracted a loan of 70,000, 000f. (about 
¢2, 800,000) tor the purpose of proceeding with the works of the 
port of Constantza and with the construction of railway lines from 
doubling of the line from Cernavoda to Constantza. 


We hear that an electric tramway is to be constructed 
between Pamplona and Sangiiesa, the length of which will be 
60 kiloms. Monophase current at 6600 volts will be employed, the 
motive power being derived from the falls of the Aiéz, where 1000 
horse-power is available. 


NOTES AND MEMORANDA. 





WHOLESOME water suitable for a municipal supply has 
been defined by the Pennsylvania Supreme Court, 70 Atl. Rep. 
870, as follows :—‘‘ Ordinarily pure and wholesome water neces- 
sarily means such as is reasonably free from dirt, discoloration, 
and odour, and reasonably free from bacteria and coli, and any 
other infection or contamination which renders the water unfit for 
domestic use and unsafe and dangerous to individuals.” 


A REMARKABLE watch that is said to have been made 
to order for an American at a cost of nearly £1000 was exhibited 
at the Franco-British Exhibition. It has a front and rear dial, 
and strikes a gong for hours, halves, and quarters. It designates 
sunrise and sunset, equation of time, and Greenwich mean time. 
The moon’s risings and settings are shown, accurate account of the 
tides is kept, and a calendar showing the day and month auto- 
matically adjusts itself. Besides high and low-water indications, 
astronomical events are shown. 


AccorpiInG to the report of two American experi- 
mentersnochemical change of a hydrocarbon cylinder oil takes place 
place in a cylinder using steam which is not heated up to 750 deg. 
Fah. The deposits consist chiefly of oxide of iron, which is formed 
independently of the oil. The adhesion of the oxide-producing 


; : | deposits depends upon the pitchy constituent in the oil and the 
Poesti to Slobozia and from Bucharest to Oltenitza and the | Wien eric P P y , 


completeness of distillation. The oil is fractionated by the steam, 


| the shape of the cylinder and adjacent parts, and the tem- 


The overhead catenary system will be | 


adopted, the wires being supported by poles constructed of | 


reinforced concrete. 


Ir is reported that a concession has been granted by | to Ri 
| the streams running into the Cajon, all being tributa y to the 


the Swiss Government for the construction and working by electric 
traction of a line from Gletsch to Disentes. The line will be on 
the metre gauge, will be worked on the overhead system, and be 
871 miles long. The estimated cost is £560,000 for the construc- 
tion and equipment, Of this £59,320 will be spent on the track, 
£63,100 on the rolling stock, and £42,200 on buildings. 





AccorpiInG to an American contemporary, in the 
automatic block signals recently fitted on the main line of the 
Boston and Worcester Street Railway, a novel plan has been 
introduced by giving the stop or proceed indications at night by 
the relative positions of two red lights. The 16 candle-power 
lamps, which are mounted behind red lenses near the ends of the 
semaphore arm, burn continuously and indicate stop when in a 
horizontal line and proceed when in a vertical line. The company 
does street lighting in many of the cities and towns which it 
reaches, and it has been found convenient to connect the signal 
lamps on the street lighting circuits so that they are burning all 
the time that the street lamps are lighted. 


Tue sum of 12,804,628 Haikuan taels (£2,080,752), the 
value of railway plant and materials imported from foreign 
countries in 1907, gives some indication of the growth of railway 
enterprise in China ; but much of this kind of plant and material, 
of course, is now manufactured at the railway and other work 
shops in the country itself. There was a drop of nearly 10,000 
tons in the imports of foreign rails in 1907 as compared with 1906. 
This does not mean that fewer rails are being laid ; it simply 
means that rails are being turned out and supplied by the works 
at Hankau. 7 25 










The value of the foreign import was 7,196, 
Haikuan taels in 1903, 6,046,459 Haikuan taels in 1904, 7,346,53' 
Haikuan taels in 1905, and 11,439,806 Haikuan taels in 1906. 


A RECENT issue of the Electric Railway Journal con- 
tains an account of a method adopted by a tramway company in 
America for strengthening corroded tubular tramway poles by fill- 
ing them with reioforced concrete. The cap at the top of the pole 
is first removed, and a suitable cage of twisted steel bars is overs 
in. The lower ends of these rods are set in a concrete-iron base, 
but at the top a hooked cap temporarily confines the upper ends 
of the rods to allow the cage to pass through the narrower upper 
section of the pole. Upon the withdrawal of this cap from above, 
the rods flare out towards the sides of the pole. A grouting is then 
forced in through a hose inserted at the top of the pole, froma 
tank in connection with a portable motor-driven air compressor, 
taking current from the tro!ley wire. These operations have been 
carried out in the case of a large number of poles. 


THE melting of snow and ice from switches, frogs, and 
detector bars in railroad yards in America winter time has been very 


perature influencing the quantity of pitchy matter remaining 
behind. 


Tuer platinum output of Columbia is second only to 
that of Russ‘a. This precious metal, washed from the gravels of 
the Choco, is always found mixed with gold, sometimes one or the 
other metal greatly predominating. Although platinum occurs to 
a small extent in other parts of the Choco, its main sources are the 
Platina and Condoto Rivers, with a few tributari«s, and some of 


San Juan River. The metal is also obtained from the Agua Clara 
River and certain sections of the Berbera River, both of which 
flow into the Atrato, and from the Certegui, which is the main 
attuent to the Quito River. 


EvectrRIc traction is being introduced with advantage 
in the case of some of the large and crowded ferries on the Rhine. 
A ferry-boat plying between Niederdollendorf and Godesberg, 
which is 30 m. long, 9.5 m. wide, and 23 m. deep, will carry 645 
passengers and four horsed vehicles. It is driven by two screw 
propellers, which work independently. The motor runs at 300 revo- 
lutions per minute and working with 300 volts develops 50 horse- 
power. The motors take the current from a battery of accumulators 
carried below deck, comprising 160 elements made of hard rubber, 
and has 335 ampere hours capacity, running for one hour. The 
batteries are charged with currents from the town supply at 
Godesberg by means of flexible leads to suitable terminals. 


Tue small arms factory at Oviedo is the only one in 
Spain for Government work, and was established 43 years ago. 
20,000 Mauser rifles—15,000 rifles and 5000 carbines in 1907—are 
turned out annually, at a cost of about 50 pesetas apiece ; the 
capacity of the works under pressure is said to be 50,000 rifles. 
Besides the Government requirements the factory is authorised to 
supply branches of the national association—for rifle shooting—but 
the demand from this direction isinfinitesimal. All the steel used 
comes from the Trubia heavy gun factory. The bulk of the 
machinery for the metal work comes from Berlin. The factory has 
a well-equipped workshop in which new machines are constructed, 
and the acquisitions of new machinery are few. It is chiefly 
bought by direct negotiation. Electric power from the local 
station to the extent of about 200 horse-power is used in the 
factory. 

A paTENT has been issued to F. B. Croker for a device 
by means of which the E.M.F. applied to a rotary converter is 
varied with the direct-current load. The primary coil of a trans- 
former is connected in series with a resistance, of variable self- 
induction, across the mains of the generator, the secondary coil 
being in series with the converter supply main. The proportions 


| are so chosen that when there is no direct-current load the E.M.F. 


successfully and effectively accomplished at a number of points by | 


burning upon them a special inflammable oil that will burn freely 
regardless of high winds or drifting snow. The oil is said to be 
one that can be obtained for from 3 to 5 cents per gallon, or less 
if obtained as a by-product of a Pintsch gas plant, and is applied 
from eans by the regular track force without difficulty, a safety 
distributing can being used by which the height and intensity of 
the flame may easily be regulated. It is stated that no injury 
results to the rails and track work, for, with ice on them, their 
temperature is never raised above summer heat. An advantage 
claimed for the method is that the light given off during the night 
is effective in so lighting the yard as to render the trackmen easily 
visible to trainmen passing through the yard. 


Very satisfactory indeed has always been the system 
of train reportirg practised by railways in this country. By its 
aid, punctual timings have been more or less assured, and just 
sufticient elasticity and ‘‘ give” introduced into the working time- 
table to make practical the arrangements therein laid down. 


Sectional reporting — where the time of trains past a signal-box are | 


reported from the box to the nearest telegraph office, and then 
from the telegraph office to all surrounding boxes by a circuit call 


on the telegraph instrument has now entered so much and so | 
well into ordinary routine working that nothing particular is heard | 


about it in the way of criticism, except, perhaps, the suggestion 
that these sectional reports might better be made on the tele- 
phone than by Sdeaeels 4 suggestion now being pretty generally 
adopted. As regards terminal reporting, that is, the posting up 
of train running times at stations and other terminal points, it is 
satisfactory to note that the report boards are now exhibited at 


most large stations in a conspicuous position, and so kept as to be | 


easily intelligible to the general public. 


_ The New Zealand Railway Review describes a device 
just patented in that Colony for telling passengers by train of the 
name of the station towards which they are travelling. Many 
attempts have been made to produce an instrument for this 
purpose, most of which, however, have depended on the guard’s 
attention for the movement of the names of stations as the train 
progressed, In this indicator the action is entirely automatic. 
At certain points between stations a “trip” is set, either between 
the rails or at the side. When the train appréaches, the wheeled 
lever strikes the trip, which is rounded to minimise the force of 
the contact, and the wheeled end is dragged backward. This 
movement raises the horizontal lever to which the mechanism in 
the carriage is connected, and the lifting motion releases locking 
gear and moves the toothed wheels forward, thus exposing the name 
of the station into which the train is running, and by the same 
movement striking a bell. The names of stations are printed on 
a calico roll, and the indicator is so constructed that it may be 
used on four different sections or branches of railway. When a 
train reverses its direction, the machine automatically adjusts 
itself when the first ‘‘trip” is encountered. This brings to mind 
4 similar apparatus used on the underground railways of London 
for many years 





| of her length between the deek and the hold. 





of the secondary coil opposes the E.M.F. of the generator. When 
dirrect current is taken from the converter it flows through coils 
on the core of- the transformer, the reluctance of which is con- 
sequently diminished, and although the current in the primary 
coil rises somewhat and changes in time-phase, the alternating flux 
is reduced, and the E.M.F. induced in the secondary coil is also 
reduced correspondingly. Thus the E.M.F. applied to the con- 
verter terminals increases with an increase of load. 


Ix a German contemporary, Herr O. Mohr, who 
advocates the purchase of coal on the base of analytical results, 
while recognising the difficulties attending the proper sampling of 
large deliveries of coal, quite believes that they are by no means 
insuperable, and that the purchaser would benefit if he were able 
to buy on the basis of the calorimetric value of a fair sample of 
the coal. Herr Mohr would determine the calorific value by means 
of a calorimeter, and the proportions of ash and moisture in the 
coal. Contracts, he thinks, should guarantee either a minimum 
calorific value or the price should be fixed per million units of heat 
instead of per ton, and the price should diminish according to an 
agreed scale when the proportion of ash in the coal rises, as when the 
ash exceeds certain limits the coal can only be used with difficulty for 
certain purposes. He would also like to see agreement as toa 
standard method for determining the fusibility of ash. 


Tue British Vice-Consul at Rio Marino reports that 
the Italian Government have introduced a practical method of 
weighing cargoes of iron ore. The ore from the mines being 
transported exclusively by water, it has been possible to lay down 
rules for loading vessels by the ‘‘ Provini” test tube areometer 
system under Government inspection. This system consists of a 
pair of brass tubes affixed to either side of the vessel at one-third 
A graduated scale 
of measurements in tons and ewts. is attached to a floater at the 
water line. Upon operations commencing, the lids of these tubes 
are removed and the scale rises automatically, marking first the 
stores, &c., which form no part of the cargo. As the latter is 
stowed, the scale rises. The weight loaded can thus instantly be 
ascertained ; for example, fore part of the ship 127 tons 4 ecwt., 
and aft 136 tons 6 ewt., equals 263 tons 10 ewt. Deduct 4 tons 
6 cwt. stores, the net weight put on board will be 259 tons 
4 ewt. 


In a paper read before the American Institution of 
Electrical Engineers some months ago, the author explains a 
method which he has developed for ascertaining approximately 
the cheapest relative proportions of copper and iron in an alter- 
nator, which has to satisfy given electrical conditions. Briefly 
stated, the method is as follows :—Equations are derived for the 
weights of the principal parts of the alternator, the weight in 
each case being expressed as some factor which is easily deter- 
mined, multiplied by some power of the flux per pole. The 
weights of these parts are then multiplied by the price per pound 
of material used, and by some factor to allow for the unavoidable 
scrap material, and also for some of the parts not included in the 
equations, as, forexample, the stator teeth and the spider arms. 
The sum of these costs will give the cost of the material in the 
principal parts of the machine in terms of the flux. The value 
of the flux which will give the minimum cost of material in the 
parts considered can then be found from differentation of the 
equation of costs with respect to the flux. The author illustrates 


his method by applying it to the case of an 800-kilowatt three- 
phase alternator, 





MISCELLANEA. 


A SPECIAL committee has been appointed by the 
Russian Minister of Trade and Industry, consisting of representa- 
tives of the Ministries of Trade, Finance, Ways of Communication, 
and State Coutrol, for the consideration of the project of a Russian 
engineer to build a system of elevators and warehouses for grain 
along the Siberian Railway, the object being to store grain 
exported from Siberia at fixed places where it can be held 
for prices in the international market. It is expected that foreign 
capita] will be interested in the enterprise. 


Tue Electricity Committee of the Glasgow Corporation 
recommend that application be made to the Secretary for Scot- 
land, in terms of the Electric Lighting (Scotland) Act, 1902, for 
authority to borrow £150,000 for electricity purposes. It has been 
reported to the committee by the engineer that £56.500 will be 
required for new buildings and machinery, and £75,840 at least 
for mains and cables, and meters for new consumers’ premises ; 
while the treasurer “has reported that the amount which the 
department had obtained authority to borrow was £1,850,000, and 
he estimates that on November 30th these borrowing powers will 
have been exhausted. 


Tue Isthmus of Panama is stated in a recent Foreign- 
office report to be undergoing a rapid and general improvement 
with regard to both its material and social condition. Out of the 
sum of £400,000 which was assigned by the National Assembly for 
public works, £120,000 has been expended on the construction of 
roads, bridges, port improvements, public offices, and other build- 
ings. The streets of Panama hae been paved with concrete 
blocks, and modern systems of sewerage and water supply have 
been erected. Under the direction of the United ‘tates sanitary 
authorities, similar sytems have been provided at Colon and Cris- 
tobal, and good progress is being made with the filling in of 
swamps. 

THE famous B powder, which naval men have been so 
prone to incriminate of late, has gained rather than otherwise as a 
consequence of the attacks directed against it in the French Parlia- 
ment. If its well-known want of stability has been denounced, much 
also has been said of its qualities, of its tremendous power, and of the 
advantages it possesses of exploding only under very high pressure. 
“*C’est la meilleure poudre en existence!” The alterations to 
which its composition is exposed have been carefully studied, and 
as far as tests can show, it is not inferior in stability to the new 
AM8 powder, whilst a severe and permanent control has been 
established over all powder factories, and adequate means have 
been devised to maintain uniformly low temperature in ships’ 
magazines. 





An Admiralty circular intimates that various occur- 
rences in connection with the machinery of his Majesty’s ships 
which caused, or were likely to cause, damage have been under 
consideration. It is directed that special attention is to be given 
to the water level in boilers, as several cases have recently been 
noticed in which boilers have been considerably damaged owing’ to 
the shortness of water. Cases have also occurred which indicate 
that where arrangements for burning oil fuel are fitted, steam has 
been raised in boilers by the use of oil much too rapidly for safety, 
and undue deterioration has been promoted. Where both oil fuel 
and coal-burning appliances are fitted, oil fuel is never to be used 
for raising steam, and where oil-fuel burning appliances only are 
fitted. steam is to be raised slowly, except in cases of great 
emergency. 

In connection with the proposed taxes in Germany, a 
Berlin political paper mentions the fact that a tax on gas and 
electricity for lighting and power purposes has been imposed in 
Italy for over ten years. The German technical papers, however, 
correct this statement, pointing out that, according to the Italian 
law of August, 1895, a tax was imposed on gas and electricity for 
domestic lighting and heating only. Public street lighting, 
electric driving, and all other applications of electricity other than 
domestic lighting and héating, are exempt from the tax. The tax 
is fixed at about 0.6d. per unit of electricity and about 0.2d. per 
cubic metre of gas, but the total revenue is said to amount to less 
than £400,000 per annum. The effect of this tax has been to 
prevent the introduction of electric heating and cooking apparatus 
in Italy, and no doubt to retard the progress of electric lighting. 


AccorDING toa contemporary, the 14,000-ton armoured 
cruiser Quinet, launched in September at Brest, is making rapid 
progress towards completion. The funnels, engines, and boilers 
are being shipped, and, but fordelay in the delivery of the guns 
and turrets, the designs of which have undergone modification, 
this important unit could be ready for her trials in the spring, or 
six months in advance of the official stipulation. Her high free- 
boar}, robust and roomy appearance, together with the many 
improvements she is known to embody in her armament, engines, 
and propellers. impress experts, who find much to praise in her 
well-distributed and rapid-loading artillery, very broad belt, and 
highspeed. The unfortunate thing is that the value of a warship 
is only relative, and a matter of date. A unit of the first class in 
1905, the Quinet will be of secondary importance in 1910. 
Defenceless against the English Invincibles and the German “ F” 
and ‘‘G,” which have been designed to play a r4/e in company with 
Dreadnoughts, she will now only rank with Sir Philip Watts’ earlier 
cruisers, 


Ir is stated on good authority that the Admiralty 
experts sent from Portsmouth and Sheerness to investigate the 
suitability of Dundee as a submarine depdt have prepared their 
report, which is favourable to the proposal. It is suggested that 
the west graving dock should be taken over wholly for the accom- 
modation of submarines, the necessary precautions being taken to 
secure secrecy. The lock leading to the King William Dock is 
wide enough to take two submarines abreast, while a further 
advantage is that they could enter under their own steam. The 
Admiralty experts are also satisfied that adequate dry-docking 
accommodation is to be found at Dundee, as three submarines 
could be dry-docked in the west graving dock at one time. The 
stores and electrical facilities in connection with the docks are also 
regarded as highly satisfactory, an advantage being the handy 
situation of a patent slipway that could be used in repairing either 
submarines or torpedo craft. Hopes are entertained that in view 
of the satisfactory nature of the report the port may also be 
utilised as a depét for torpedo craft. 


Ir appears from the report on the trade of Amoy for 
1907, by the Commissioner of Customs at that port, that the work- 
ing of the mineral deposits in the Anki district by a Chinese syndi- 
cate has been authorised by the Board of Works. Preliminary 
investigations have shown that the concession contains coal and 
iron in great abundance, as well as lead and limestone. It is 
feared, however, that the new mining regulations may interfere 
with the scheme, and even cause it to fall through. There seems 
to be no doubt regarding the mineral wealth of South Fukien. 
An American mining engineer is said to have examined the district 
and discovered a mountain of magnetic iron ore a mile long and 
three-fourths of a mile wde which is estimated to contain over 
10,000,000 tons. Limestone, galena, kaolin, and zinc blende 
deposits are also reported, and samples of rich antimony ore and 
graphite have been brought into the port. The Kiungchow report 
states that the mineral resources of the island have attracted 
much attention recently, and two Chinese have obtained conces- 
sions to work tin and other mines in and about the Tamchow 
district, and on the east side of the island. The tin mines are 

articularly rich—as much, it is said, as 90 per cent. of metal can 
i extracted from the ore. It is expected that as soon as the 
company is formed, and the necessary machinery landed, opera- 
tions will begin on an extensive scale, 
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REPLIES. 
IsLEWorTH.—Education in foreign languages is scarcely in our line. There 
are books on Spanish with which you might make a_ beginning. 


Quite a l.ttle work called ‘Spanish Self-taught” ought to be useful ; 
any bookselier would get it for you. 

A. E. 8. (Long Eaton).—There are already several schemes for doing what 
you propose, but railwaymen generally are not in their favour. You 
might bring the matter to the attention of the North-Eastern Railway 
Company, which already uses cab signalling fairly extensively. 

B. 8.—We have not published any books, save “The Premium System,” 
on the paying of wages, but you will find articles on kindred subjects in 
our columns, Piece work in itself is such a simple matter that there is 
comparatively little to be said about it. The important element is the 
costing that must be done in estimating the rate. See reply to “ L. W.” 
in our issue of October 30th. 

IGNORANS,—There are two kinds of water hammer, and unfortunately they 
are both called the same. The water hammer in cold water pipes is due 
to the momentum of the water caused by the head. It is quite well 
understood, and is used regularly for hydraulic rams, Water hammer 
in steam pip s is quite a different matter. Your suggestions do not 
square with the observed facts 

A. R.—Some manual labour is, of course, required in the operation of any 
mill. You are probably thinking of the continuous wire mill, in which 
the material passes through successive rolls without hand manipulation 
until it is reduced to the desired diameter. Gearing causes ali the rolls 
to run at the proper speeds. You could see a mill of the kind at 
Bolckow Vaughan’s works at Middlesbrough. 

A. C.—By careful firing much of the smoke may be avoided. Place the 
green fuel on the dead plate where the volatile products will be driven 
off and burned in passing over the hot fire. Then push the fuel so 
treated forward and add more; or if the nature of the coal will not 
permit this, fire first one side of the grate and then the other. Smoke is 
frequently caused by too little air, and may be overcome in some cases 
by putting air holes in the combustion chamber, or by a careful admit- 
tance of air through the fire-door damper. To prevent it entirely with 
the fuel you are using and no special modification of the boiler is pro- 
bably impossible, but with careful firing it ought to be very slight. 

taising the brick bridge or increasing its mass is sometimes effective. 
See Cooke on “The Management of Stationary Boilers” in our issue of 


April 15th, 1904. 








MEETINGS NEXT WEEK. 





INSTITUTE OF MARINE ENGINEERS.—Monday, November 16th, at 8 p.m., 
at 58, Romford-road, Stratford, E. Paper, ‘‘ Some Recent Developments 
in Surface Condensing Apparatus,” by Mr. Robert Bruce. 

THE JUNIOR INSTITUTION OF ENGINEERS: BIRMINGHAM LocaL SEcTION.— 
Tuesday, November 17th, at 8p.m., at the Argyle Hotel, John Bright- 
street. Presidential Address of Mr. James Swinburne, F.R.S., will be 
read. 

Tue InstiruTION oF CiviL ENGINEERS.—Tuesday, November 17th, at 
8 p.m., at Great George-street, Westminster, 8S.W. Ordinary meeting. 
Discussion, ‘‘Glasgow Central Station Extension,” by D. A. Matheson, 
M. Inst. C.E. 

LIVERPOOL ENGINEERING Society.—Wednesday, November 18th, at 8p.m., 
at the Royal Institution, Colquitt-street, Liverpool. Ordinary meeting. 
Paper, ‘‘Demolition of Old Masonry and Concrete,” by Mr. J. F. 
Ramsbotham. 

Tue Jcxior InstirvtTion or EnGingeERS.—Tuesday, November 17th, at 
8 p.m., at the Royal United Service Institution, Whitehall. Inaugual 
Address on ** Available Energy,” by Mr. James Swinburne, F.R.S., M. Inst. 
C.E., President-elect. 

Tue INstiITUTION OF ELECTRICAL ENGINEERS.—Thursday, November 19th, 
8 p.m., at the Institution of Civil Engineers, Great George-street, West- 
minster, S.W. Extraordinary general meeting. Opening Address by the 
President, Mr. W. M. Mordey. 

Roya Society or Arts.—Wednesday, November 18th, at 8 p.m., at 
John-street, Adelphi, W.C. Ordinary meeting. The Opening Address 
of the 155th Session will be delivered by Sir William H. White, K.C.B., 
LL.D., F.R.S., Vice-president and Chairman of the Council. 

RoyaL MertTgoROLOGICAL Soctrry.— Wednesday, November 18th, at 
7.30 p.m., at the Institution of Civi! Engineers, Great George-street, 
Westminster, S.W. Papers: ‘‘Twenty-fifth Anniversary of the German 
Meteorological Society held at Hamburg, September 28th—30th, 1908,” by 
Henry Harries. ‘Investigation of the Electrical State of the Upper 
Atmosphere made at the Howard Estate Observatory, Glossop,” by W. 
Makower, Margaret White, and E. Marsden. ‘‘ Balloon Observations made 
at Birdhill, Co, Limerick, during July and August, 1908,” by Capt. C. H. 
Ley. 
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The Ideal Engineer. 


ON the 24th of October Mr. George Hughes 
delivered an excellent presidential address to the 
Manchester Association of Engineers. His position 
as chief mechanical engineer to the Lancashire and 
Yorkshire Railway—a position which, we may add, 
has been attained by hard, competent work extend- 
ing over many years in the service of the company 
—dqualified him to address with authority the men, 
for the most part young, to whom he spoke. He 
took for his subject “The Profession and the 
Man,” and he divided his address into two portions 
—first, the profession; secondly, the man. The 
first portion was devoted in the main to a con- 
sideration of the existing status of the engineer, and 
how that status can be raised. It is almost im- 
possible to say anything new about this. The 
fact is that the term “engineering” covers 
such an enormous range of subjects that the 
preparation of any set of rules regulating and deter- 
mining the conditions under which men may 
become members of a widely inclusive guild is 
almost impossible. Mr. Hughes drew attention to 
the position held by surgeons, physicians, and 
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barristers; but the scope of the so-called learned 







of operations of the engineer that no strict or 
serviceable analogy can be drawn between them. 
As the speaker himself pointed out, many very able 
engineers do not belong to any institution or society, 
and we may add that this is from choice, not 
necessity. It appears probable, however, that to 
the end, membership of some one or more of several 
engineering bodies must continue to indicate—it 
can do no more—the status of a man practising 
engineering in some of its multifarious forms. 

The second portion of the address, that on the 
man, is of much more interest, and is far more 
original. There probably never was a time when 
the application of common sense was more neces- 
sary to all that concerns education. The world 
has been taught all that it knows about education 
by teachers—men who like to be didactic even if 
they are not professionally employed in schools and 
colleges. The thing wanted is an expression of the 
views of those who have been taught, and of those 
who employ the whilome pupil. We talk about, 
making a boy an engineer. Do we ever ask our- 
selves—we are speaking now for the inexperienced 
parent or guardian—what kind of mental and 
bodily stuff an engineer can best be made from. 
Most people know that a good house cannot be 
built with bad bricks; a good coat cannot be 
made from poor cloth. The mere fact that a boy 
is intelligent and has a mechanical turn of mind 
is usually accepted as sufficient. It is to dissipate 
such illusions that Mr. Hughes addressed himself 
with the courage of his opinions. He stated the 
great truth—wholly unpalatable, no doubt, to many 
people. In the very front rank of qualifications he 
places bodily physique. “It must not be forgotten 
that strength and energy plus ordinary brains will 
enable a man to rise to the highest position in the 
profession. Let a man once realise the satisfaction 
of doing the proper work of a man, and he has 
then acquired a gratifying incentive to progress.” 
Before all things the engineer needs a sound mind 
in a sound body. “ He must be a shrewd business 
man, and he, like the poet, is born not made. In 
these days of technical education and advanced 
training this may appear heresy. Nevertheless, 
heredity has, and must always have, its influence.” 
Mr. Hughes went on, as in duty bound, to consider 
what the technical attainments of an engineer 
should be. A good deal of exaggeration is pardon- 
able in an inaugural address. 

Leaving these matters, he returned to the far 
more useful consideration of the qualities as a man 
which the engineer ought to possess. Unless he 
does possess them he will certainly never rise to an 
eminent position. We are quite at one with Mr. 
Hughes when he said, “the control of matter is a 
small thing compared with controlling men. I 
remember Mr. Aspinall, the general manager of the 
Lancashire and Yorkshire Railway, saying to me 
some years ago, ‘So far you have been engineering 
materials, you are now going to engineer men, and 
you will find it a far more difficult problem.” It is 
the faculty of commercial shrewdness, tact, the 
power of getting the confidence of his subordinates, 
that are essential to the success of a man in most 
walks of life, and peculiarly so in engineering. 
Mechanical knowledge, mathematics, science, are 
all unable to advance a man to an excellent position 
if he lacks health, strength, and the combination of 
mental qualities which may be summed up under 
the single word, wisdom. We do not go so far as 
Mr. Hughes in attributing the possession of these 
qualities tc heredity; but unfortunately it seems 
that they can only be taught with difficulty. Take, 
for example, courtesy and kindness in the shops or 
an office. Unless the head of a department, whatever 
it may be, has naturally kindly feelings, his endeavour 
to appear to have them will be seen through in a 
moment. Is it not well known that there are men 
now at the top of the profession whose staff or 
whose hands would follow them literally through fire 
and water in the hour of danger and difficulty? 
The more carefully the whole subject is considered 
the more obvious does it become that engineers can 
only be made out of men. 

Let us not be misunderstood; we have only to 
look round us to see hundreds of men earning a 
moderate income by steady work. They are in 
their way engineers. Often they have limited brain 
power. Others may be exceedingly clever, and yet 
lack altogether commercial ability; others are 
weighed down by bodily infirmity—slight, perhaps, 
but ruinous so far as prospects are concerned. 
Such men will always be found in every profession. 
But Mr. Hughes had beyond question in his mind, 
as we have in ours, those who go to the top of the 
tree, or at all events attain to the earning of a good 
income and the possession of an excellent reputa- 





professions is so narrow as compared with the field 





tion. These things can only be had by a compara- 
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tively few who possess a combination of special 
qualifications which cannot possibly be acquired by 
technical education, which does not, and cannot, 
concern itself with the man. We have not space 
to quote more than a few lines here from Mr. 
Hughes's address. We commend them to the 
consideration of everyone who proposes engineering 
as a profession for a young man :—‘ In all climes, 
under all operations of governancy, with limited or 
extended natural resources to assist him, a man 
must be eminently a leader, sometimes of a few, at 
other times of an army of workers, each unit of 
which must be organised, guided, and restrained as 
needs demand, in order to obtain the particular 
result which is required. He must be a reader of 
human nature, ready to detect the particular strength 
and weakness of all his staff, unfettered by any 
preconceived ideas of local or national fitness or 
unfitness for particular effort.’’ 


Dockyard and Private Shipyard Repairs. 


IT is now two months since we drew attention to 
the question of the relative cost of repairing war- 
ships in the Royal dockyards and in private ship- 
building yards, and to the statement which was 
made on the subject on behalf of the Admiralty. 
The official view put forward at the time was that 
the plan of giving repair work to private firms, 
apparently on the Thames, had proved so expensive 
that it had to be abandoned. We then pointed out 
that the alleged costliness in the London area 
could be attributed to the higher rates of wages 
than in other districts, the remoteness of the 
yards from supplies of raw materials, and the opera- 
tion of the high local rates generally prevailing in 
the metropolis. At the same time, it was sub- 
mitted that the question assumed a different 
phase when regard was had to the shipyards in 
most other parts of the country, and we ventured 
to ask whether the official conclusion that works 
of repair in private yards are more costly was 
solely founded upon the determination to provide 
employment for the national dockyards, no matter 
what the cost might be. Since then further light 
has been thrown on the subject, and this seems to 
substantiate the probability of the assumption being 
correct that the provision of work fer the dock- 
yards is the principal factor in the situation. In 
the first place, the Captain Superintendent of Pem- 
broke Dockyard was recently informed of the con- 
templated arrival of the destroyer Violet for the 
purpose of refit. It was added—although this may 
perhaps not have been an official statement in this 
particular case—that the work had been assigned to 
the dockyard as a result of the Admiralty decision 
to make arrangements for keeping the workmen at 
the dockyards fully employed, and thus avert a 
reduction of the staff. The second point bearing 
upon the problem relates to the statement made 
recently by the First Lord of the Admiralty, 
in the course of a letter to Mr. E. H. 
Lamb, to the effect that he would consider the 
advisability of increasing the shipbuilding work at 
Chatham when the time for future orders arrived. 
Yet the work carried out at that dockyard has 
already been considerably augmented in the past 
two years, seeing that, according to figures furnished 
on behalf of the Admiralty, the number of men on 
the books in the middle of October in the current 
year was 8103, as contrasted with 6637 in January, 
1907, or an advance of no fewer than 1466 in the 
period in question. A third point was disclosed in 
the House of Commons on November 4th, when a 
question was raised as to whether arrangements 
would be made for a division among the Royal and 
private yards of the work of repairs to warships 
and machinery during the coming winter. The 
First Lord gave a negative reply, and in answer to 
a further question he remarked that if repairs are 
chiefly, if not entirely, confined to the dockyards, 
it is in order to give the building to private 
yards. 

The statement of the First Lord of the Admiralty 
in the House of Commons represents inferentially 
another explanation as to the reason why private 
firms are not, generally speaking, entrusted with 
works of repair. In this particular instance it will 
be noticed that there is no question of private yards, 
whether on the Thames or in other parts of the 
country, being more costly in the execution of 
repairs than the national dockyards. On the 
contrary, we are told that this class of* work is 
chiefly, if not entirely, placed with the dockyards 
so as to render the private yards available for the 
construction of new vessels. The observation adds 
further support to our contention that practically 
all the repair work is allocated to the national 
arsenals for the purpose of securing employment 


for the State workers quite irrespective of the cost 
to the nation. The statement as to repairs would 
apparently also lead to the belief that the 
private shipbuilding firms are deprived of a just 
and proper share of this particular work in 
order to be free to carry out a programme of new 
construction ; but apart from the contracts recently 
placed for destroyers, and those pending for five 
new cruisers, the yards are awaiting the arrival of 
orders for the absolute needs of the nation in the 
shape of first-class battleships. A little further 
information on the subject may be drawn from the 
Dockyard Expense Accounts for 1906-7. It is 
shown in this Blue-book that the actual expendi- 
ture on new construction in that year, apart from 
£44,000 on small vessels, amounted to £5,493,000 
in the case of contract-built ships, whilst the 
outlay on dockyard-built vessels reached the total 
of £38,324,000. If, however, the work of recon- 
struction and repairs, representing a cost of 
£1,935,000 in that year, is added to the new con- 





struction executed at the national yards, it will be 
seen that the two combined make a total of | 
£5,259,000, or only £234,000 less than the orders | 
carried out by the private yards in respect of new | 
vessels. As the work of reconstruction, which was 
insignificant from a financial point of view in| 
that year, and repairs and refits were mainly | 
executed at the national dockyards, it follows that | 
the difference in the total expenditure between 
them and the more numerous private yards com- 
petent to undertake all classes of work was not | 
very substantial, and if taken in proportion the out- | 
lay on the dockyards would prove to be greater than 
in the private yards. 

The problem as to the relative cost of repairs in | 
the dockyards and private shipyards has also to be | 
considered from another point of view, which has 
formed the subject of frequent questions in the 
House of Commons in the past two or three weeks 
in connection with the Home, Channel, and | 
Mediterranean Fleets. We refer to the time occu- 
pied in the completion of refits. In the Dock- 
yard Expense Accounts, repairs, alterations, and | 
refits are all placed together, and this is also the 
case in the recently issued White Paper giving a| 
return of the amount of money spent during the | 
years 1905-6 and 1906-7 on repairs and alterations | 
and additions to each battleship and first-class | 
cruiser launched since the beginning of 1898. The! 
White Paper also cites the number of days during | 
which work was carried out on board by dockyard 
labour, although it has not been possible to dis- 
tinguish between the days when such work would 
have prevented the ship from proceeding on service | 
and those when it would not have done so. When | 
it is stated in Parliament that extensive refits | 
occupy thirty working days, or over thirty | 
working days—whatever the latter may mean— | 
the figures given in the paper will be found sur- 
prising. The vessels on hand for repair and | 
alterations and additions in 1906-7 comprised | 
28 battleships, 29 armoured cruisers, and four pro- 
tected cruisers. Out of the battleships the Dread- 
nought was in hand, as might be expected, for the 
shortest period, namely, 13 days; the Africa was | 
second with 36 days, and the Goliath third with 
43 days; nine vessels largely exceeded 100 days 
each; the Dominion was 205 days, and the Albion 
no fewer than 268 days in charge of dockyard 
labour. The lowest among the armoured cruisers | 
was the Cochrane with six days; the Carnarvon 
was second with 37 days, and the Duke of Edin- 
burgh third with 70 days; ten vessels were over | 
100 days each; the Bedford was 249 days and/| 
the Essex 262 days in hand, whilst the Argonaut | 
tcok the lowest place with 23 days in the case! 
of the protected cruisers, and the Ariadne the 
highest with 293 days. These figures are suffi- 
cient to show that, apart from any question of 
readiness to proceed on service if required, the | 
time occupied in dealing with repair work of all | 
kinds at the dockyards is distributed over too | 
long a period in the desire to provide employ- | 
ment for the men, and this cannot be in the real 
interests of the nation. It would be far prefer- 
able and quite as cheap now, if not cheaper in 
the long run, to apportion the work equally 
between the dockyards and the private shipyards, 
as the country can scarcely afford to have such a 
large number of first-class warships in dockyard 
hands in the course of a single year. 


| 
| 


|into five or six times that number. 


societies. It was first publicly suggested in letter 
by Mr. W. H. Robertson printed in several news- 
papers early this year—see THE ENGINEER, 4th 
January last—and the original proposal was to 
call it the Institution of Copper and Brass Many. 
facturers. Views on its vocation, however, became 
enlarged in the process of construction, and 4 
society with a modest name devoted to trade, and 
making no pretensions to compete with existing 
learned bodies, has emerged as an Institute full of 
desire to equal, in its own line, the great bodies 
associated with the study of iron, steel, und me. 
chanical engineering. 

We confess that we have watched this change 
with some misgiving and apprehension. As a com. 
paratively small local society the Institution of 
Brass and Copper Manufacturers might have per. 
formed very useful functions; as a body which 
seeks equality with the Iron and Steel Institut, 
we doubt if the Institute of Metals will do go- 
but whatever it does, it can only do in competi- 
tion with the other societies. We shall be told 
there is no competition between learned societigs. 
Abstractly, perhaps, there is not, but as a matter 
of fact there is, and quite properly, for every 
council should try to get the best papers for its own 
members. The new Institute excludes from its 
purview, it is true, all the compounds of iron, and it 
may not encroach upon the work of the societies 
that deal with that metal; but, nevertheless, it must 
unavoidably touch many subjects which are quite 
within the legitimate compass of existing institu. 
tions. We need do no more than mention the 
Institution of Mechanical Engineers with its Alloys 
Research Committee, or the papers on bronzes and 
kindred subjects which have been dealt with by the 
Institution of Civil Engineers. Both these great 
bodies have done much to increase the knowledge 
of the non-ferrous metals, whilst smaller societies 
in all parts of the country have carried on the good 
work. It cannot, then, be said that the subject 
has been neglected, or that it really required an 
institute of its own. Sir William White, in 
the course of his address, laid stress upon the 
need now-a-days of specialisation, but this is a 
case, we venture to think, where specialisation is 
likely to prove a very indifferent servant. Such a 
body, if perfectly specialised, would die of inanition. 
It would be composed only of makers of non- 
ferrous metals, who would soon cease to attend 
because no one would be found at the meetings 
willing to give away his own valuable knowledge, 


| there would be no users totell the faults of the metals 


made by the members, and no purchaser likely to be 
induced to buy by a little skilful axe-grinding. The 
user must take part in the meetings if they are to be 
beneficial on the large scale. Sir William expressed 
this view admirably. “If we are to succeed,” he 
said, “ the proceedings of the Institute of Metals 
must embrace contributions from users as well as 
makers of non-ferrous metals and their alloys; and 
there must be free and friendly discussion between 


| the two classes when difficulties have to be faced 
|or doubts removed.” 


How these necessary con- 
ditions are to be met better by the Institute of 
Metals than by the Mechanical Engineers, for 


| example, we do notsee. At the meeting in Storey’s- 


gate principal users from all parts congregate when 


| an important paper is to be discussed, and such meet- 


ings offer an admirable opportunity for the exchange 
of views between them and the maker. At the 
meetings of the Iron and Steel Institute the same 


| condition obtains—both makers and users of iron 


and steel are present in large numbers. It must be 
long before the new Institute can offer such advan- 
tages It is true that in the course of time the 
260 members and students who now form the whole 
body of the Institute of Metals may be magnified 
But even then 
it will only do work that could have been done by 
the existing bodies, and only by depriving those 
bodies of something they might have had. 

The burden of our argument is that there are too 
many engineering societies, and to keep touch with 
them all imposes too great a tax upon the time and 
resources of the average engineer. A great many 
more papers are written, and a great many more 


'speeches are made, than there is any need for. 


The multiplication of societies has a weakening effect 
upon them all. Better work could be done by an effort 
to amalgamate some of the existing societies, so that 
all the best material in the country might be avail- 


‘able to the members, than by trying to segregate into 


A New Institution. 


THE first general meeting of the Institute of 
Metals took place on Wednesday and Thursday last | 





at Birmingham. This Institute, as our readers are | 
aware, is the latest addition to the list of technical | 


little specialised groups. 


If there is any real new 
work—sound scientific work—for the new Institute, 


‘then, in our view, that work could have been done 


more efficiently by the extension of one of the existing 
societies ; and although now that it is fairly afloat we 
trustthe Institutemay meet with prosperity we cannot 
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put regret that there was no other way of doing 
what had to be done than by adding another insti- 
tution to the already excessive number. 


A Socialist Fallacy. 


Iva small socialistic pamphlet which has recently 
come to our hands we find the following observa- 
tion:— +e in consequence of conflicting 
economic laws the working class receive . .. @ 
small proportion of the products they create € 
Very baldly and very _badly these few words 
express a common sentiment amongst Socialists, 
and it is possibly worth while indicating in a few 
words the fallacy in them. Let us take an example 
from an engineering works. We will consider the 
case of an engine which is sold to an agent for, say, 
£300, giving a profit to the makers of 20 per cent. 
For the moment we will presume that the works 
are owned by a single man, and all the profits, or 
£60, go into his pocket. There is then remaining 
£240. Now, in the process of making the engine 
in the works, we will suppose that £100 has been 
spent on wages, £60 on purchased material, and the 
remaining £80 on general shop expenses. Of the 
two latter items we may probably say with safety 
that £30 has gone in wages to workmen in other 
shops, and that £50 will go to workmen for the 
upkeep and purchase of machine tools, extension of 
premises, and so on. Adding together, then, the 
items which we can trace as directly received by 
labour, we find that they amount to £180, or 
60 per cent. of the sum for which the engine was 
sold. We may, in confirmation of this calculation, 
recall Sir Andrew Noble’s statement that 70 per 
cent. of the cost of a battleship was expended in 
wages. On the making, then, of this £300 engine 
workmen have received £180 and capital only £60, 
or one-third of the amount taken by labour. How, 
then, can labour say that it receives “a small pro- 
portion of the product it creates’? It certainly 
receives far more than capital does. The mistake, of 
course, arises from the fact that each workman 
only considers his own share of the spoil. If 
twenty men were engaged on this engine they re- 
ceived an average of £5 a-piece, as against the em- 
ployer’s £60, and if they were Socialists they would 
wish to balance one employer against one workman. 
Now that is impossible, since one workman cannot 
do all the work in an efficient shop; but if it were 
possible, then the single workman would get a far 
greater share of the profits than the employer, and 
in the quite possible circumstances of such an 
engine being constructed by three men, then each 
of them would receive precisely the same share out 
of the profits of their mutual labour as the em- 
ployer did. All similar problems resolve them- 
selves in the same way. The share of the profits 
received by one man, the employer, or by many 
people in the case of companies, must be counter- 
balanced against the share of the profits received by 
the whole body of labour. It will be found that 
labour always gets far more than capital out of 
manufactures. The argument may be used by the 
Socialist that the employer as a man deserves to 
get no more than any one other man. The reply 
is, that if he were worth no more he would get no 
more; it is his ability to lead and manage men 
that makes him, a single man, worth the hire of 
many of them. 
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The Design of Typical Steel Railway Bridges. By W. 
Chase Thomson, M. Can. Soc. C.E. New York: The 
‘Engineering News’’ Publishing Company. London: 
Archibald Constable and Co., Limited. 

Tux author describes this book as a sequel to “ Bridge 
and Structural Design,” and like its predecessor it is 
developed from a series of lectures given under the 
direction of the Dominion Bridge Company. . Taken in 
conjunction with the first introductory chapter, each 
subsequent chapter is complete in itself, and describes the 
design of one of the six types of railway bridge considered. 
The first two of these are deck bridges, a 60ft. plate 
girder span and a 100ft. Warren girder span. The third 
and fourth are through Pratt trusses of 150ft. and 200ft. 
span, the shorter having a straight top chord and the 
longer a curved top chord. Then follows a swing bridge 
of 170ft. total length, the two arms being equal, and a rail- 
way viaduct. The author states for what spans the various 
types are suitable. The book possesses an interest quite 
apart from its character as a work on structural design, 
in that it presents a series of examples of Canadian bridge 
practice. 

The work of describing the various designs has been 
greatly facilitated by collecting, in the first, introductory 
chapter, general data relating to standard dimensions and 
sizes, unit stresses, moving loads and allowances for 
impact, wind pressure, &c. Much of this matter is given 


as an extract from the Dominion Government Specifica- | Johnson's “ Modern Framed Structures” for a proof of 


tion of 1901 for steel railway, bridges in accordance with | the rule which is quoted and used for this case. 


which the bridges have been generally designed. 
Allowance is made for impact by adding to the dead and 


considered, varies from 50 to 75 per cent., and in 
members subject to reversal of stress amounts to a good 
deal more than this. With this allowance added, the 
unit stresses adopted for steel cannot be considered high 
for such comparatively large spans, being equivalent to 
7.8 tons per square inch in tension, and for short columns 
in compression. All the designs, however, are for single 
line bridges, and the girders are therefore fully stressed 
every time a heavy train passes overthem. For rivets in 
shear the stress allowed is equivalent to 5 tons per square 
inch, and the bearing values are calculated on an 
allowable pressure of 10 tons per square inch. 

The unit stresses allowed on bed-stones are, on the 
contrary, much higher than British engineers are in the 
habit of using, and in this country it is no uncommon 
thing to find bed-stones cracked. To take an instance, 
the equivalent of 25 tons per square foot is allowed on 
concrete or limestone, but to the loads with which these 
units are used the impact allowances have been added. 
In plate girders one-eighth of the area of the web is 
counted as available flange area, the joint in the web 
being covered to resist bending, as well as shearing 
stresses. An interesting reference is made to an 
experiment made by Mr. Schaub on a paper model girder 
to show that loads suspended below the web have not the 
tendency to buckle it that loads placed on top have. 

Quoting from the specification it is required that about 
half the flange area of plate girders shall, when practicable, 
be in the angles. This rule is seid to have arisen from 
the practice of contractors, submitting their own designs, 
putting in small angles and cutting the flange plates as 
short as possible, thus leaving the ends of the girders 
with practically no flange. The clearance required by the 
Dominion Government in through bridges is another 
great point of difference from British practice, the clear 
height above rail being about 22ft., in place of our 
14ft. 3in. The type train to be used in computing live- 
load stresses consists of two “consolidation” type 
locomotives, with over 20 tons on each of the coupled 
wheels, which are only 5ft. apart, followed by a uniform 
load of 2 tons per foot. 

Struts are to be.designed to a Rankine formula, and a 
table is given showing the allowable stress for different 
ratios of length in feet to radius of gyration in inches. 
The maximum shears and moments for determining the 
live-load stresses are generally obtained from a diagram 
of the bending moments due to the standard load adopted, 
the construction of which is also described in the first 
chapter. 

The weight of the floor is generally specified, and the 
estimated weight of the girders is obtained from a formula 
which is applied throughout. At the end of each chapter 
the weight of the girders is carefully detailed. This is 
a noteworthy feature of the book, as the éstimated weight 
is checked, thus giving one confidence in the formula 
used, and, moreover, the results are tabulated in a way 
which makes it easy to arrive at the weight of similar 
girders for other spans. 

It is evident that long plates and angles can be obtained 
more easily on the other side of the Atlantic than in this 
country, as the flange plates and angles for the plate 
girder are stated to be in one length, and the longest 
is figured 62ft. The web is designed on its own merits— 
minimum thickness 3in.—sufficient rivets being allowed 
to keep the bearing pressure down to the unit value. In 
this design there are two rows of rivets through the 
angles and web, but nearly half the maximum flange area 
being in the angles, one row of rivets is sufficient to rivet 
the flange plates to them. The combination of the 
vertical load on the top flange rivets with the horizontal 
shear, in considering the spacing of these rivets, is typical 
of the care bestowed on details throughout the book. 

Rules are given for the design of the end stiffeners as 
columns, and the size and distance apart of intermediate 
stiffeners are fixed by specification. Judging by the 
practice of some British engineers, they strike one as 
being light and rather far apart. In the 100ft. deck 
Warren girder a single system of bracing is adopted with 
vertical posts supporting the top chord, which carries the 
ties, from the lower intersections. For this design, and 
for the 150ft. through parallel Pratt truss, all the stresses 
are determined analytically, the maximum shears in the 
panels and moments at the intersections being obtained 
direct from the moment diagram, according to rules for 
the position of the load given by Johnson in “ Theory and 
Practice of Modern Framed Structures,” to which 
reference is made for the proof of these rules. The 
design of the wind bracing receives as careful attention as 
the trusses themselves, and is calculated according to 
specified “ fixed” and “ moving” loads. In the top chord 
of the Warren girder the difficulty of designing a strut 
which is also loaded as a girder is got over by considering 
two or three trial sections until one is obtained in which 
the maximum compression does not exceed the unit. 

All the details of the 150ft. Pratt truss bridge are 
worked out, including the “ intermediate floor beams” or 
cross girders, and stringers. In reference to the latter, 
formule are given for obtaining the maximum bending 
moment due to a number of equal loads. It is interest- 
ing to note that the special Sin. by 4}in. angles used in 
the bottom chord in this design, which is of H section, are 
obtained in Scotland. All the main web members in these 
two designs, both ties and struts, are of girder section. 
The 200ft. through Pratt truss is not completely detailed, 
the floor and sections of the members being similar to 
those of the previous design, but the stresses are all 
worked out graphically, the live loads at the panel points 
to give maximum stresses in the various members being 
obtained from the moment diagram. The positions of the 
live load to give these maximnm stresses in the web 
members do not for a curved girder coincide with the 





condition for maximum shear, and reference is made to 





In the text of the chapter on the swing bridge, the 
stresses are worked out for three conditions of loading, 


live load stresses, a quantity which, in the cases | treating the girders as partially continuous, and making 
| use of a formula given in Merriman and Jacoby’s Part 
| IV. of “ Roofs and Bridges.” The lateral bracing in the 


plane of the bottom chord is also treated as a partially 
continuous girder. The sections adopted for the members 
of trusses and laterals are not considered in the text, but 
are noted on the detail drawing. The leading dimensions 
of the floor beams, stringers and loading girders are 
worked out, and the design of the rollers, pivot, lifting and 
turning gear considered. To prevent hammering, the 
ends are lifted sufficiently to cause a dead load reaction 
greater than the maximum negative reaction at one end 
due to live load on the other span only. In considering 
the deflection, camber, and necessary end lift, reference is 
madeto Johnson’s pul formula, the method of using which 
is described. The chapter concludes with an estimate of 
the weight of the complete bridge, the weight of castings, 
machinery, &c., being taken from records of similar 
structures. 

The design of a railway viaduct forms the subject of 
the following chapter. The 60ft. deck spans of Chapter 
II. are worked into this design, and the author here deals 
principally with the design of the towers. The posts are 
vertical on a longitudinal elevation, and the bracing is 
designed for dead and live loads, and the longitudinal 
force due to a braked train. In cross section the posts 
are splayed, and in addition to dead and live load, wind 
forces are considered acting on the towers, girders, and 
a moving train. The combination of these conditions to 
produce the maximum tension in a windward anchor 
bolt is also considered. 

In Chapter VIII. other types of railway bridges are 
briefly referred to, and the last chapter deals with the 
latticing of compression members arising out of a refer- 
ence to the Quebec Bridge disaster. The method described 
by the author, which has been discussed in the Engineer- 
ing News, would appear to err on the wrong side, and 
provide material in the lattice bars only in proportion to 
the average bending stress throughout the length of the 
strut allowed for in the column formula adopted, whereas 
the stress evidently fluctuates between maximum and 
zero values. 

The book is concisely written, covering 178 pages of 
excellent print. Comparatively few errors occur, but one 
or two of these are in the letters referring to the mem- 
bers of the trusses. The designs are illustrated by 
sixteen diagrams and five folded sheets of detail drawings. 
The dominant feature of all the designs as illustrated in 
these drawings is the saving of all dead lengths and 
labour generally. The “crimping” or joggling of the 
angle stiffeners to the plate girder is the only instance of 
smiths’ or pressed work in all the designs. 

Very few of the gussets are sketch plates, most of 
them being rectangular, and they also serve as splice 
plates for the joints in the chords. No attempt is made 
to give the girders lateral stiffness individually. In 
the Pratt trusses the depth is a fifth of the span, and 
the width of the top chord in the 200ft. span is only 2ft. 
In this country the proportion would probably be half this 
depth and the chord twice the width. All the connections 
are riveted, the author stating that pin connections have 
generally gone out of favour for spans up to 200ft. on 
account of lack of rigidity. Over this span they are still 
considered the most suitable form of construction, weigh- 
ing less and being easier to erect than riveted spans. 


A Handbook for Cement Works Chemists. Frank B. Gate- 
house, F.C.8. Chas. Griffin and Co., Limited. 

Tsis latest addition to Messrs. Griffin’s well-known 
technological publications does not come up to the usual 
standard of excellence. In the course of 100 pages the 
author deals with the analysis and proportioning of raw 
materials for cement manufacture, the analysis of fuels, 
lubricants, water, kiln gases, and, finally, of the finished 
cement. The work is not exhaustive, only the compara- 
tively simple methods of estimation being described, 
whilst for such subjects as calorimetry, viscosity, flash 
points, and the interpretation of the results of water 
analysis, the reader is referred to larger works. In 
general, the descriptions of the methods used are 
adequate, but in several cases they are open to criticism. 
Moreover, a rather serious defect in the book is the occur- 
rence of several errors, which is especially objectionable 
in an elementary work. For instance, in the formula for 
fineness given on page 43 “per cent. moisture” should 
be “100 — per cent. moisture.” Again, on page 51, line7 
from the bottom, “subtract from L” should read “ add 
to L.”” On page 75, line 6, 3.137 should be 3.147. 

It is difficult to see how the expression on page 90, 

100 N 

'- ites can ever be less than 100. In any case 
the formula can only show approximately the excess, but 
never the deficiency of air present. We fail to under- 
stand, too, why in the Lawrence Smith process for 
estimating alkalies—page 32—it is necessary to allow for 
any calcium carbonate present in the clay; it is surely 
more important to know the alkali content of the pre- 
cipitated chalk used, but this point is not mentioned by 
the author. 

It is doubtful whether the system of stating the 
strengths of solutions in terms of equivalents will find 
general favour; in this connection a slight mistake may 
be pointed out on page 110, where nitric acid (sp. gr. 1°42) 
is described as 5 E H NO; instead of 16 E HNO;. The 
work concludes with a very good appendix containing 
directions for making up reagents, numerous tables to 
simplify calculations, and many typical analyses. The 
book is also well indexed. The work, however, is tco 
elementary for the experienced chemist, and would 
require careful revision before it could be safely recom- 
mended to the novice. 
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CEMENT RAW MEAL MIXER AND STORES. 


IN our issue of March 20th last we gave a description of the 
Saxon and Norman Cement Works at Cambridge. In the 
following article we propose to give some further details 
regarding the raw meal mixer and the cement stores, these 
having reached us after the original article was published. It 
will be remembered that we pointed out that the proportion 
of chalky to clayey matter in the quarry varied from 83 per 
cent. of the former and 17 per cent, of the latter to 65 per 
cent. and 35 per cent. respectively. For the manufacture of 
cement the firm uses a mixture of 76 per cent. chalk and 
34 per cent. of clay, and a vertical 
slice taken for the full depth of the 
quarry, such as A, B, C, D in the 
sketch diagram—Fig. 1—has this 
average value almost exactly, 
although the composition of any 
small lump may be very variable, 
The raw material being first dried, 
is ground to leave not more than 
2 per cent. residue of a sieve of 
4900 meshes per square inch, and 
the mixing of the finely ground 
meal so obtained is performed at 
the Norman Works as follows :— 

The mixer—see Fig. 2—is of the continuous type, and 
consists of a rectangular brickwork chamber 15ft. by 12{t. by 
27ft. Gin. high. It is divided into three compartments by 
twe timber partitions. The two outside compartments are 
always full of raw meal and hold together 90 tons. The 
raw meal is continuously delivered into the central compart- 
ment, at the rate of 75 tons per hour, by eight ported rollers, 
10in. diameter by 12ft. 5in. long and which make 3} revolutions 
per minute. The discharge from the mixer rollers is collected 
by a longitudinal spiral conveyor, and delivered by means of 
@ cross conveyor to the mixer elevator. The cross conveyor 
receives also a steady stream of 15 tons per hour from the 
raw material grinding mills. The mixer elevator thus raises 
90 tons per hour, and delivers this quantity to an 18in. 
diameter conveyor leading to the kiln silo. This conveyor 
passes, without a trough, through the two mixer hoods—see 
section A Bin Fig. 2. The raw meal in each outer half of 
the mixer is continually settling down, at the rate of 374 tons 
per hour, as it is thrown into the central chamber by the 
rollers ; the upper conveyor therefore deposits the material at 
this rate into each mixer hood, leaving a continuous mixed 
stream of 15 tons per hour to pass on to the kiln silo. As 
the raw meal settles vertically downwards in each outer half 





of the mixer, it is intercepted by the smooth inclined shelves | 


leading to each roller. Considering, therefore, one ton of the 
material as it leaves the grinding mills, the first } ton is 
thrown into the central division by the top roller soon after 
it enters the mixer hood, but the final 4 ton only reaches the 
lower roller about an hour afterwards. The raw meal delivered 
into the central chamber at any instant has thus been quarried 
and ground at widely different intervals of time, and an 
average of the quarry face is thus obtained. The rolls are 
driven by two vertical shafts, and bevel wheels and pinions as 
indicated. The inclined planes also facilitate the delivery of 
the material to each roller by preventing the tendency of the 
finely ground powder to ‘*‘ hang up.’’ 

The cement stores at the Norman Works—see Figs. 3 and 4— 
when filled upto within one foot of the underside ofthe tie beam 
of the roof principals hold 13,200 tons, or 11 weeks’ output. 
A large cement store is of great convenience, as the works can 
manufacture at full output during winter, when the sales are 


65°6" 


| on which the bitumen sheeting was placed. The floor ofsthe 
stores was completed by 24in. pressed concrete paving slabs, 
made at the works of the Atlas Stone Company, near by. 

The walls of the cement store, above ground level, have 
the cement piled against them for a depth of 15ft., 
and withstand its horizontal pressure. The walls are divided 
by piers with tie rods into bays of 10ft. The pressure of the 
cement on each pier is therefore due to an exposed area | 
15ft. high by 10ft. wide. The resultant horizontal pressure 








} and the piers have concrete hearting, reinforced with iron 
rods, to enable them to withstand the concentrated pull of 
| 14 tons due to each tierod. Thearches are tied into the Piers 
with hoop iron every 12in., and the thrust of the arches is 
| taken by 1}in. and lin, square rods arranged horizontally the 
distance apart vertically being 3ft. near the bottom of the 
wall, and 5ft. near the top. The stores are filled by two 
spiral conveyors 15in. diameter by Thin. pitch, making 50 
revolutions per minute, discharge shoots being provided at 
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Fig. 2—CONTINUOUS 


of the cement, per foot run of width, against the vertical 
wall is calculated by Rankine’s formula— 


P 3 c, 2 (sin 9) 
(L + sin 


9) 
Where G, = density of cement 95 1b. per cubic foot. 
h = height of cement in feet = 15. 
g = angle of repose of cement = 35 deg. 

The horizontal pressure on each bay is thus 13 
tons, and as the horizontal resultant pressure acts 
at 4 h from the base, the overturning moment at ground 
level of the vertical wall is 65 foot-tons per bay. This 
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Fig. 3—DETAILS OF CEMENT STORES 


eae 


<2 


(Bene 


a 


bine 








RESSESSSESSSSESEEERES! 


= = 
t(¥ 


Swain Sc 
RAW MEAL MIXER 


intervals of 20ft. 
per hour. 


To empty the stores wrought iron hoppers are placed under 
each of the twelve grated openings, which communicate with 
the culvert beneath the store—see Fig. 5. Each hopper is 
discharged by a 10in. diameter cross conveyor, the feed being 
regulated by sliding doors; a weight-relieving girder is also 
fitted to keep the pressure of the cement, due to the head, off 
the conveyor. The cross conveyors deliver to a longitudinal 
conveyor 16in. diameter, 8in. pitch, 40 revolutions per minute, 
the capacity being 20 tons per hour. An elevator and cross 


Each conveyor delivers 10 tons of cement 
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considerably below the average. For the sake of economy , moment is resisted by the inclined tie rods, giving a tension ; conveyor delivers the cement into two hoppers, one above 


the wedge-shaped lower portion of the cement stores is formed 


of 14 tons. They are embedded in flat concrete girders at 


each automatic weighing machine. A ported roller feed gear 


below ground level, the cement being protected from the damp | their lower ends, the concrete girders being held down by the | regulates the supply toeach machine, the rate of weighing teing 
by a layer of bitumen sheeting. The ground was cut very | weight of cement above them, which has here a depth of 40ft. | 10 tons per hour in each case. The extracting gear is driven 


closely. to the required shape—see Fig. 4—any small 
inequalities being made good by burnt ballast concrete. A 
layer of brick on edge in cement was next laid throughout, 


when the stores are full. 
The function of the vertical brickwork arches is to tran: mit 
the pressure of each horizontal layer of cement to the piers, 


by a 15 brake horse-power 220-volt motor. It is belted toa 
countershaft at the elevator head, which drives the elevator 
| by spur gear. The conveyor over the packing hoppers is 
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driven from the 
From the count 


elevator top shaft by a Hans Renold chain. | pulleys allowing them different rates of discharge. The consulting engineer to the Norman and Saxon Portland 
ershaft at the elevator head a rope drive is | countershaft above the first pair of screws drives by belt | Cement Companies, and to the Atlas Stone Company, during 


taken to two countershafts*near the ,bottom of, the elevator another‘shaft above the second pair of screws, which in turn | their construction and equipment, 





pit, the rope | 


tension gear, as shown. ‘The lower countershaft drives 


the longitudinal 

















SCOTLAND'S FIRST IRON SHIP. 


THE death in Glasgow recently of Mr. Thomas Wilson, the 
mechanical engineer employed by the Caledonian Railway 
Company on the Forth and Clyde Canal, recalls the story of 
the introduction of iron as a shipbuilding material into 
Scotland. His grandfather, Thomas Wilson, a carpenter- 
mechanic in the employ of the Forth and Clyde Canal 
Company, constructed for that company the first iron vessel 
to ply in regular service in Scotland. This was the Vulcan, 
built on the banks of the Monkland Canal at Faskine, 
near Coatbridge, and launched on May 14th, 1819. The 
story of the building of this pioneer vessel is thus told in 
Pollock’s ‘‘ The Shipbuilding Industry ’’:—‘‘ Equipped as a 
passage boat, the Vulcan was probably the first iron vessel 
employed in passenger carrying. Her builder was Thomas 
Wilson, a carpenter in the employ of the Forth and Clyde 
Canal Company. The vessel was 61ft. long, 11ft. beam, and 
4ft. 6in. deep, and was built of plates and flat bar frames, 
the framing and stanchions being forged wholly on the anvil 
by hand labour. While engaged in its construction, Wilson 
and his blacksmith assistant were frequently jeered at by 
sceptical fellow-workmen and passing bargemen. To the 
derisive query as to whether he really imagined that iron 
would ‘soom ’—float—Wilson merely retorted to the effect 
that they could judge for themselves, if they ‘ pitched their 
tea flasks into the canal.’ Heedless for the most part of those 
jeers and scoffers, Wilson, like Noah of old, went steadily on 
; with his shipbuilding. The Vulcan was not only safely 
drives the third countershaft, and so on to the end of the | fAoated, but commenced plying on the Forth and Clyde Canal 
culvert. The machinery for weighing the cement before it jn 1819, and was to the fore as recently as somewhere in the 
is delivered into the sacks for despatch, as described in the seventies, having actually stood the test of between sixty and 

seventy years’ hard service.’’ The constructor of the Vulcan 

died at the age of ninety-two, and was succeeded by his son 

A Robert, and he in turn was followed by his son Thomas, 

‘ whose death took place on the 1st inst., and who was engi- 

“= neer on the canal for forty years. There was thus an unbroken 

wip Gas tute succession of the same family connected with the canal for 
Er oon  O nearly a hundred years. 








Fig. 4#-CEMENT STORES DURING CONSTRUCTION 
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ere a BREET St oon J the Clyde shipbuilding industry, and the continued absence of 

< } fresh orders of any moment, apart from the Admiralty contracts 
Swain Se for six destroyers booked by the Fairfield and Clydebank establish- 

£ ENGINEER ments, the output is bound to decrease in a still more pronounced 
Fig. 5-CEMENT WITHDRAWING MECHANISM ratio. The output for the remaining two months of the year, on 


an estimate allowing for possible fresh work that may be booked 
and brought to the launching stage with extra celerity, will not 


shaft is fitted with a rope pulley and drives along the culvert | article above referred to, is shown in Fig. 6, which is self- | reach 320,000 tons, an annual output which has not been so low 


to a countershaft a short distance in front of the first pair of | explanatory. 
extracting screws. This countershaft is fitted with three 








for fifteen years, namely, in 1893, when the year’s output was 
The cost of the cement stores and packing shed and sack 280,160 tons. Clyde employers have intimated that engineers 
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Fig. 6-DETAILS OF CEMENT DELIVERING AND WEIGHING MECHANISM 


stepped pulleys and drives on to a short countershaft placed store, with the filling and discharging machinery complete, was | wages are to be reduced at the beginning of December. The 
above the first pair of extracting screws, and which is also | £8000, or 12s. 14d. per ton stored. The raw meal mixer and | announcement has not come as any surprise, but as an inevitable 
provided with stepped pulleys. The extracting screws are | the cement stores described were designed by Mr. Wm. | corollary to the acceptance of the reduction on the North-East 
driven by 2in, belts from the shaft above them, the stepped | Gilbert, M. Inst. C.E., 47, Victoria-street, §.W., the | Coast of England. 
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. : P + cae 84 eee The extreme angle at which the first half cz y pl . 
A NOTE ON BALL-AND-SOCKET JOINTS. Obviously 13° = (r, c08 80°)? + 4° = q 7") + 4) SINC) Order that the pra half may slide in, is parti 
BALL-AND-SOCKET joints are of great utility in many cases | cos 30° =— S and alk eret pony yt —- epee os slide in if 
where some degree of freedom is required in all directions. - 3s Ai lena then zero—parallelism—with OB es an angle of 
They have not been very generally applied in the past, on en es ee 24 42 24 4 f2, aes Ms Werweaea : : 
pea of the difficulty gt Pace at tea Or the inieohention , — 4 OE CE ee res Referring to Fig. 6, it is seen that 
of modern methods and machinery has so much simplified ; D T, TT : . res t+ tb, 
the turning of solid and the boring of hollow spheres and| Since . a oe and the equation is homogeneous, ae z 
zones that the designer at the present time need seldom . . or P—-iP > t+ ti, 
hesitate to use a ball-and-socket joint if it appears at all Ds T+ 4h or 
advantageous to do so. yoo F 

It is usually desirable to keep the joint as small and com- Pe WA ee ck es ee that DiovTp+2Te 
pact as possible, and so a short investigation of the limiting} A useful form of this equation is obtained by putting <a i a 
proportions of such joints may be of use to those who have to T, If 
design them. It is proposed to deal with three types of ball- | T, k, when 
and-socket joints, and to determine simple formule for the | ~* : D=hVEtT3 
ae diameter of the ball when the thickness of the | D SAV 4. 6 nS ew a es: ae 

all and of the rod containing it are given. Atable which; 2 o: te ae ; 
will facilitate actual calculation will also be added. an poe 00% sed — ree aga ae > esp al _. 

The three types of joints which will be considered are:— | 5, “ia = a ee oe ee TT a ae ae ean aan 

Case I.—A three-part ball without glut, co San TareN Ayer ae : a V (2a) + 2 x 2 = V 18.06 = 3.62, say Spin. 
Case II.—A solid ball with glut, and V4 x 2? + (23)? = V21.06 = 4.6, or, say, 48in. Thus, for the three types of balls, the minimum diametors 
Case III.—A two-part ball without glut. Case II.—Solid ball with glut.—The ball is first put in | are 4Zin., 3fin., and 3fin. respectively. 

Each of the three varieties offers advantages for certain | horizontally (with the glut removed) and then rutated into a 
work, though the first mentioned has generally less value | vertical position; the glut is then inserted, and the ball 
than either of the other two, and it will be seen that, in | rotated round its vertical axis into its final position, Fig. 3. 
general, the minimum diameter of ball for the second type is 
less than that for the first, and that that for the third type is 
less than that for the second. 

The following notation will be adhered to throughout the | 
article :-— 

D = the diameter of the ball ; 

d the depth of the glut ; 

r = the radius of the ball; 

"1 the radius of the circular flat at each side of the ball ; 

12 the radius of the circular hole at the side of the rod; 

T, = the thickness of the ball; 

T, = the thickness of the rod; 

t; = the half thickness of the ball; and 

t2 = the half thickness of the rod. 

The word ball is generally used, although such ball is not 
generally complete, a symmetrical central zone of a sphere 
being commonly employed. 

Case I.—Three-part ball without glut.—The method of in- 


and rs th? + 2 t, 








Using the same example as before, the minimum value of 
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Fig 3 } 
eee | It may be noted that if the ball is the same thickness as 
It is evident that the depth of the glut must be at least | : 2 i 2 
aes ae aaa ss | the rod, so that T; = Ts, the diameter of the ball is the same 
as great as the wamnane of the ball, or | for Cases II. and III., and is equal to T v 3, or 1.732 T. 
as: 33; | If T; = V¥8T, = 1.732 Ts, the balls for Cases I. and II. 
| a ° ° P. P | ara > os <3 P . & 9 9286, 7 
also, when the ball is vertical, it must be possible to slide the | 2t¢ the same size, and equal to T, v 5, or 2.236 Ty. 
glut into position, so that—see Fig. rile ern eee eee | The ball for Case I. is always greater than that for Case IT1, 
@ | The following table will be found of assistance when dealing 
E with such joints, values being given for K, so that D = K T,, 
| , , ag - T r eac > 2 ¢ 
int atinie _ . | for different values of k = T,’ for each of the three cases. 


> 9 
2.9 — hy, 








It will suffice to take the tabular value of k next above that 
actually found, interpolation not being necessary : 


Values of A, 








or a < DPD Pa T,? =? T.2, 
per z : ets . é Case II. Case LIL. 
combining this with d . T), the limiting values are 7 ~ oe : «a wr 1.60 
8 2. as OF .: 63 

6: 
fis 
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1 Re m2 _ m2 1 
d< wD T; T2 ar ae 2 2 1.7: 
Fig. 1 05. 2.2 ee 
d > Ti 2.28 1.88 
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serting the ball is as shown in Fig 1. Two parts of the ball | 15 tS velar 2 2.2 

are inserted horizontally, as shown, the third part is then | , 4 en 

added at the side, and the complete ball rotated into the | T es mo: 2} 

vertical position. D> 12:72? +: eee eee Taking the same example as before i 3 

__ Now, in order that the third part of the ball may be placed! Taking the same example as for Case I., that taking the next higher value, k = 1.15, then K = 2.31, 
in position, 1t 1s necessary that the two points A and A’ be DS V2 x (2h? + # i643, 9 9 333 1.91, and 1.82 for the three cases respectively, from which 
outside, or at any rate not inside, the rod. a ) ee ae eee D = 2K = 4.62, 3.82, and 3.64, the results agreeing within 





isin. with the more accurate sizes previously found, and the 


which is fin. less than for the three-part ball, Also d = T, | 
difference being on the right side. ARCANUM. 


= 2}in. 








(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





WATER HAMMER. 





| 
| LETTERS TO THE EDITOR. 
| 








Sir,—I hesitate to trespass again on your valuable space, but 
¥.’s” letter 





trust you will allow me to make a few remarks on ‘‘ X, N.’s 
Perhaps I was not lucid enough, or your correspondent cannot 
grasp anything which cannot be worked out on paper, but it cer 
tainly appears that the steam must possess some ‘‘ power,” which 
I termed “ elastic” for want of a better word. Strange as it may 
seem, his figures, which I do not doubt are correct, simply confirm 
my opinion, as they show that there is something which has not 
been taken into consideration as calculation. Will ‘X. \.’ 
kindly explain what did take place, in the example I cited, in 
order to burst the pipe’ I am quite prepared to throw over 
my contention as soon as some one will come forward with a 
practical esplanation proving the ebsurdity of my views and 
explaining my experience in a more satisfactory manner. Merely 
to say it cannot possibly happen is neither convinoing nor logical 
when we are dealing with facts. He also wishes to know why the 
pipe burst. For the simple reason, as I thought I pointed out, 
that the pressure was too great for the material. Again, he quotes * 
Fig 4 ~ few lines and says, ‘‘ What is the reason the steam does this ’ 
Once more | thought I had pointed out that the velocity of steau 
is far greater than that of water, and owing to the qualities 
Case II1.—1wo part ball without glut.—At first sight it | already mentioned, I think he has overlooked the fact mat the 
. a : : < 43 velocity,of steam can, under certain conditions, increase enormous! 
does not seem to be possible to get, = ball ge ray without extra boiler pressure. I would give an example, but dare 
all, but the manner of doing so is shown in Hig. 4. One} not trespass further on your space. I lay no claim whatever 9 
Referring to Fig. 2, it is evident that A A’ must subtend an ne Hs Se Biates es ee ap ge know why steam possesses the qualities it does any more than 
angle at 0 of not less than 120 deg., therefore r; must be at | ¥3® possible, with a correctly designed joint, to slide the | your correspondent can tell me what electricity is - 
8 bs ene 3 second half into place, the whole being then rotated into its With regard to only opening a drain cock causing the explosion, 


least as great as 2 fz, so that 71 > 2 fe. final position. Jl va sans dive, the drain must let out sufficient water in pro- 
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tion to the size of the pipe and pressure to set the steam in 

8 Under pressure, water drains very quickly ; a few gallons 
—_ room for a lot of steam. In nearly all cases—see your 
wil a - the damage is done when opening a valve as large or 
po a as the main steam pipe. I take it that — to drain 
_—, pipe and then open a large valve is about the best way to 
a pos uce the most dangerous form of hammer. 
ve bt, deteroration and faulty metal are to blame. By all 
dow ; Jet the scientific experts define exactly what the stored up 
present js; the sooner the better. AGUAS CORRIENTES. 
“a. November 8th. 





I regret to say that ! have been too busy of late to 
article and the correspondence on water hammer in 
steam pipes, and even to-day can only express my regret that I 
have been unable to explain with sufficient lucidity what has to 
me become one of the simplest of engineering problems. Mr. 
Munro, although he does not go into full details, gives a correct 
explanation of water hammer action, his sketch being a good 
representation of my glass model. For numerical results I must 
refer you to“ Q,” line 30 of his letter, where he asks me to complete 
his calculation. I have not the time to do this, but can assure 
him that if he will complete the calculation himself he will arrive 
at the same results which I obtain by a much simpler method. 

“| am once more referring to the subject in my Memorandum 
which | hope shortly to send to you, and in which I deal with such 
modifying influences as the elasticity of the pipes materials and 
of any imprisoned air. The suggestion to fit snifting valves will 
also be dealt with. C. E. STROMEYER. 

Manchester, November 5th. 


SiR, 
reply to your 


BOILER EXPLOSIONS, 


sir,—I cannot agree with you in your article headed ‘The 
Board of ‘l'rade Report on Boiler Explosions,” in THE ENGINEER 
fur 6th November, when you express the opinion that the figures 
in the report are unsatisfactory, and afford no reason for con- 
gratulation. I think you have been misled like many others, who 
write and speak about boiler explosions, by failing to distinguish 
sufficiently between the term “boiler explosion” as used in the 
Boiler Explosion Acts, and the concrete fact which the same words 
describe when used in conversation. To the ordinary man a boiler 
explosion means the —— ofa boiler, When used in the Act 
it includes mishaps of almost every imaginable kind, with vessels 
of almost every imaginable description containing steam or water 
heated above 212 deg. The lifting of a safety valve, the fracture 
of the cylinder cover of a steam engine, the fracture of a steam 
pipe—all these, and many other mishaps other than explosions 
of boilers, are boiler explosions, and are classified and reported as 
such by the Board of Trade. To the ordinary reader such figures 
are entirely misleading. If you can find room to publish the two 
diagrams | enclose, your readers will grasp three facts at a glance. 

(1) That of the ‘boiler explosions” reported on by the Board 
of Trade during the last twenty-five years, far fewer than half 
were explosions, or collaspes of the flues of steam boilers. 

(2) That the number of explosions and collapses of flues of steam 
boilers, as well as the deaths resulting therefrom, have decreased 
even during the last twenty-four years, and that the irregularity 
in the rates of decrease which you remark on is only due to 
the fact that the explosions are now so few that an increase of two 
or three has become a large proportion of the totals. 

(3) That the majority of the so-called boiler explosions are not 
explosions of steam boilers but various mishaps, which in former 


OIAGRAM SHOWING NUMBER OF DEATHS FROM EXPLOSIONS, dc, ANMUALLY 
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years were seldom, if ever, reported to the Board of Trade. The 
following table puts the facts clearly and concisely : 
From June, 1882, lo Decembn v; 1907. 


Number, Deaths. 
Total. Average. Total. Average. 
m6 9.7 i ae 


Explosions of land boilera .. .. 2 ae 7 
Collapses of flues of land boilers 294 .. 11.5 .. 146 5.7 
Explosions afloat OS ee Ce YY 0.7 
Collapses afloat =... ae Tee: oe 1.5 
Sundry mishaps on land ee, eee ee 7.8 
Sundry mishaps afloat .. 472 18.5 107 4.1 
Explosions and mishaps to boilers 
used for heating buildings wm... 3S 5 0.2 
1734 68.0 688 270 


It is not for me to criticise the Commissioners who have held the 
more recent formal investigations under the Boiler Explosions 
Acts, but this I should like to say, that in presenting his cases 
before them the Solicitor to the Board of Trade has acted with the 
greatest courtesy and fairness—at least, whenever I t ave been 
present either as a presumed criminal or as a mere spectator. 

Manchester, MICHAEL LONGRIDGE, 


THE DOCK SHIP VULKAN. 

_SIk,—I see your illustration and description’ of Mr. von 
Klitzing’s dock in your issue of to-day’s date. 
| enclose you a copy of a letter I wrote the editor of the 
Zeitschrift on seeing a publication they made on the same subject 
on the 26th inst. 

I see by reference you published an extract on the 18th October, 

1878, of my patent. 

You may possibly think theenclosed letter has sufficient interest 
for publication in your paper. 
ondon, October 30th. Drvuitt HALPIN. 

_ Dear Sir,—I have read with interest the description of Mr. von 
] litzing 8 arrangement for docking torpedo boats, which appears 
In the Zeitschrift of the 24th instant. 

d As far as | understand the arrangement from the published 

‘scription, Mr. Klitzing proposes that this dock should go about 
With a fleet and be in a position to afford docking facilities for 


In some cases, no | 


used for heating bdusidings 








torpedo boats that may require to be dry-docked either for paint- | 
ing or for repairs, but I do not understand that the arrangement | 
is capable of raising torpedo boats that may have been sunk | 


either accidentally or through the acts of the enemy. You are, of 
course, aware that there is a vessel in the English Navy for many 
years capable of rendering similar services to torpedo boats. 


I designed and patented in the year 1878, and of which I placed 
working models in the South Kensington Museum shortly after I 
took out the patent, where they have remained ever since. My 
arrangement was, as you will see, not alone for dealing with 
torpedo boats, but with battleships of any desired weight, and 
providing an arrangement by which such battleships could have 
suitable attachments made to them at any reasonable depth of 
water, say, 200ft. or 300ft., without the necessity of employing 
divers — which, of course, in those depths is an impossibility—and 


without the danger of losing any work already done owing to the | 


advent of bad weather. Just before taking out this patent I had 
some thirty years odd ago lifted what was then the largest ship 


As this subject may possibly have an interest for your readers, | 
I enclose you patent book with drawings showing an arrangement | 


of public monies applied by these well-organised departments to 
engineering purposes being administered by definitely qualified 
engineers, I hope it will not be considered as going too far to sug- 
gest that in this year 1908 it ought to be laid down as a principle 
that all public money derived from rates and taxes should be, so 
| faras it is applied in engineering constructions, expended under 
the direction or control of definitely qualified engineers, as is 
already the case in many countries.” 

This is a matter which I have for many years thought of the 
| greatest importance to consulting engineers. At present, when a 

large public institution is to be built at the expense of the rate- 

payers, it is usual to invite architects to take part in a competition. 
| The successful competitor is then appointed to carry out the 
whole of the works, and is paid 5 per cent. and expenses upon 
them, the fact being ignored that a great deal of engineering 
oe will be needed upon which the architect is not competent to 

vise. 

The architect usually gets various engineering contractors to 
furnish him with designs and estimates for steam generating plant, 
warming, ventilation, hot and cold water supply, electric lighting 
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SALVAGE SHIP 


that had then been lifted up to that date out of the deepest water. 
I was asked to deliver a lecture on this subject before the Royal 
United Service Institution, which I did, when arrangements were 


made that engineers and officers should be present and take part | 


in the discussion. 

As the German Government had about this time sunk a man-of- 
war in the English Channel. 1! put myself in communication with 
the authorities at Berlin, but nothing came of the matter. If you 
consider this letter and the drawings of sufficient interest to your 
readers, you are, of course, perfectly at liberty to publish them 
over my name. 





A NEW FRENCH COMPOUND. 


Str,—It may interest your readers to have some details of a new 
compound that the Nord have put into service. 

The engine is a 4-6-0. 
big Atlantic 2.640 class and the wheels are of 69in. diameter ; 
their numbers are 3.513 to 3.527. 


The boiler is the same as in the | 


| laundry work, or whatever may be needed. These estimates he 
| includes as provisional sums in the builder’s contract, and eventu- 
| ally instructs the various engineering contractors to proceed with 
the work. I contend that the architect is not the proper person 
| to deal with such work, and that the best value for the expendi- 
| ture of the ratepayers’ money will never be obtained until archi- 
tects and consulting engineers work together from the very 
beginning. It should be an absolute rule that no public institu- 
tion or building erected at the expense of the ratepayers should 
be designed and carried out except by an architect and consulting 
engineer working together, jointly responsible for the whole, but 
each individually responsible for his own part of the work. Each 
should be paid pro rata on the value of his work. The results of 
the present system have been only too clearly brought out in recent 
public inquiries. M. Inst. C E. 





EARLY TAXIMETERS. 


Sir,—I think it is time to put a stop to the discovery of early 
| taximeters which are being chronicled in yourcolumns. Mr. Place, 
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BOILER EXPLOSIONS 


Through the courtesy of M. du Bousquet, No. 3.515 was sent 
down to Calais last Saturday, October 31st, to bring up the 3.5 
train due into Paris at 6.45. The engine was accompanied by 
M. Rudloff, well known to your readers through Mr. Rous- 
Marten’s articles. The load was 295 tons, well filled, and the 
weather was fine but mistyin placcs. The start out of Calais town 
was smart, and the long Caffiers bank of 1 in 125 was begun at 
exactly 50 miles per hour, while we breasted the top at 43. Down 
the corresponding descent our speed was allowed to reach the legal 
maximum, viz., 75 miles per hour. After Boulogne, the climb up 
to Neufchatel was begun at 58 miles per hour, and the top of the 
rise of 1 in 135 was breasted at 44 miles per hour. On the long 
level stretch after Etaples the speed was steadily between 64 and 
62 miles per hour; the time from Calais Ville to Amiens being 
107 minutes—a very fine performance. The long climb up to 
Gannes of 1 in 330 and 1 in 250 was exceedingly smart, the 23? 
miles from Longueau only taking 25 min. 15 sec., the 50 miles from 
Amiens to Creil having taken 51 min. 25 sec., start to slow. The 
climb of 1 in 200 from Creil was spoilt by a slow at Chantilly to 
30 miles per hour, but speed was recovered before the top to 
48 miles per hour, and was rising still. Slight delays by signals 
near Paris cost us 14 minutes, but I must consider the engine work 
as admirable for an engine which has only 69in. wheels and is not 
intended for the fastest work. The net time from Calais Ville to 
Paris Nord, deducting the time spent in Amiens station, was 
193 min. 10 sec. One can only congratulate the designers on such 
a fine result. 

Latterly on the level, one of the 2.640 class (4-4-2) attained and 
maintained with a load of 283 tonsa speed of 73 miles per hour. 

I hope that this may show that the French railways are‘ not 
sleeping on their laurels, though alas! since Mr. Rous-Marten’s 
death one hears but little about them. R. Hope. 





THE EXPENDITURE OF RATEPAYERS’ MONEY ON ENGINEERING 
WORKS. 

Sir,—In his presidential address at the Institution of Civil 
Engineers on the 8rd inst., Mr. J. C. Inglis used these words :— 
‘*T do not contend that membership of this Institution is the only | 
criterion of engineering conipetence, but if the !ndia-office and 
other great departments of the State are alive to the desirability | 





in your last issue, page 497, quotes Knight’s ‘Dictionary of 
Mechanics ” as the authority for a statement that Capitolinus, in 
his life of the Emperor Pertinaz, refers to a time and distance 
indicator for wheeled vehicles. I hope that your readers will not 
think worse of me when I confess that I never heard of either of 
these persons. Does Mr. Place really believe that in the early 
days of the Christian era any mechanism for indicating time suit- 
able for attachment to a wheeled carriage was in existence? It must 
always be remembered that the s¢ribes of the Middle Ages were very 
fond of ‘‘editing” the manuscripts which they copied, so that it 
is important to inquire as to the approximate date when the docu- 
ment relied upon was actually written. Forinstance, Mr. Knight, 
in your issue of October 30th, page 474, quotes Vitruvius, but will 
he give us the date of the earliest MS. of the works of that 
architect which contains a description of the road measurer 
referred to, R. B. P. 
November 9th, 


THE PROBLEM OF GAS PROPULSION. 


Sir,—Referring to Mr. W. P. Durtnall’s interesting letter in 
last week’s issue, may I ask why the slow combustion cycle, 
operating at constant pressure -as first practically exemplified in 
the well-known Brayton engine—has not hitherto in this connec- 
tion received the attention which it undoubtedly deserves? Mr. 
Dugald Clerk said, in 1907, that he considered the problem of 
the large gas engine to be one more of working fluid than of pure 
mechanism. 

It has always seemed to me that this‘problem, apart from the 
producer question, will be within measurable reach of solution so 
soon as we shall have succeeded in burning combustible mixtures 
economically and under complete control at constant pressure in 
the internal combustion engine. This cycle does not impose the 
same limits to cylinder diameter as in the case of the explosive 
type, it possesses all the advantages of the steam engine as 
regards smoothness of running, ease of starting, and reversing, 
&c.; and would also overcome the great difficulty of fiexibility, 
2. ¢., of obtaining a sufficient range of mean effective pressures, so 
that engine revolutions may be varied from full speed to dead 
slow. HERBERT F, Lioyp, 

November 10th. 






























THE ENGINEER 


Nov. 13, 1998 








ONE HUNDRED 


rs 


HORSE-POWER GAS ENGINE 


THE NATIONAL GAS ENGINE COMPANY, LIMITED, ASHTON-UNDER-LYNE, ENGINEERS 
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100 HORSE-POWER HORIZONTAL GAS ENGINE. 


THE accompanying illustrations represent the latest model 


of a single-cylinder gas engine built by the National Gas | 


Engine Company, Limited, Ashton-under-Lyne. At the 























Sectional Elevation 


Fig. 1 


journals and are fitted with automatic ring lubrication. The 
rings for picking up the oil are not of the usual rectangular 
section, being made of semi-circular section—a form which 
the makers find to be more efficient in diffusing an oil film 
over the surface of the journal. At the rear end the 


Fig. 2—DUPLEX MAGNETO IGNITION GEAR 


Electrical Exhibition in Manchester it was a source of 
attraction on account of its quietness and steadiness of run- 
ning. This type of engine is built for units of 75 to 150 
horse-power with one cylinder, and for units from 200 to 300 
horse-power with twin cylinders. As will be seen from the 


cylinder is carried well towards the breech, which is thus 
as short as possible and of simple form. The general outward 
effect thus produced is one of massive proportion, which is 
enhanced by the curved sidearms. The combustion chamber 
is both simple and symmetrical, and contains only one valve, 
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sectional elevation, Fig. 1, the main bed is of strong girder | 


pattern, and carries an improved form of main bearing for the 
crank shaft. These bearings are massive, being about 15in. 


long, or nearly two and a-half times the diameter of the. 
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Sustion chamber which is subject to the highest temperature 
stresses. The inlet valve, gas control valve, and the ignition 
apparatus are embodied in the cover of the combustion 
chamber, which is bolted on. This again produces a very 
simple valve arrangement and facilitates cleaning. The 
valve gear is simple and the cylinder liner is bolted on to the 
combustion chamber at the back end, being well supported in 
the bed at the front end, where an expansion joint is pro- 
vided. To prevent distortion by heat the piston is of the 
special form shown in Fig. 1. The connecting-rod, crank 
shaft, and other mechanical details show sound constructional 
lines. 

Figs. 3 and 4 show the simple governing mechanism 
adopted. It is arranged to give variable charges. The 
opening of the gas valve is controlled by the two levers shown, 
one of which is hinged at A and the other at B, and between 
these levers the governor die D is interposed. The lever 
No. 2 hinged at B is operated directly by the gas cam on the 
side shaft, and transmits its movement through the die to 
the lever No. 1. In the position shown in Fig. 3 the engine 
is running with no load, and the governor die has conse- 
quently moved to the topmost limit. This position is the 

| minimum distance from the fulcrum B and the maximum 
from A, and, as a consequence, the lift of the gas valve 
| operated by lever No. 1 is reduced to 4in., which admits only 
sufficient gas to keep the crank shaft turning. In Fig. 4 the 
governor die is shown in the position which admits of the 
maximum charge being taken for full load; with the same 
lift on the gas cam as before, it will be seen that the valve 
now opens #in., and thus admits the full charge to the 
cylinder. An advantage of this system is that little or no 
work is thrown on the governor, while the positive manner 
in which the gas valve is opened by the cam motion ensures 
| only the minimum risk of the valve sticking when dirty gas 
| is used. 

The engine is fitted with a dual ignition system, there 

being two separate magnetos and independent ignition plugs 
| operated by the same gear. This is shown very clearly in 
Fig. 2. An excentric pin on the end of the side shaft 
actuates a trigger H on the magneto through the connecting 
rod J, which is supported on aswinging guide at K. This guide 
can be raised or lowered by rotation round the excentric pin 
| L, and thus the timing of the release of the trigger H, and, 
consequently, the timing of the explosion, can be varied 
through a considerable range. ‘This is a necessary feature in 
engines which are required to operate on different qualities of 
gas. The trigger M on the second magneto is connected with 
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Figs. 3 and 4—GOVERNING GEAR 


namely, the exhaust. The exhaust valve guide and branch form 
a separate casting which is bolted to the combustion chamber 


| the trigger H by the tension-rod N passing through the tube 
| O, and by these means simultanéous operation of the two 


casting. By this arrangement it is claimed that greater magnetos is secured. The advantage of two igniters is two- 
elasticity than usual is given to that portion of the com-/ fold. It effects a more rapid inflammation of the thin 
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NEW DRILLING MACHINES 


D. AND J, TULLIS, CLYDEBANK, ENGINEERS 

















Fig. 1 


mixture and ensures continuity of operation in case one of 
the igniters requires to be removed for repair or cleaning. 
The fly-wheel weighs 8 tons. 

Lubrication has been well considered. The cylinder is 
oiled positively by a neat pump operated by the side shaft, 
and the lubricant passes under pressure through a glass tube, 
so that the flow of oil can be observed. The side shaft bear- 
ings are oiled by means of rings, and the oiling arrangements 
generally have been devised with a view to combining effi- 
ciency and economy. At the Manchester Exhibition the 
engine was shown operating entirely on producer gas supplied 
by one of the National Gas Engine Company’s suction plants, 
no connection with the town’s gas mains being made. It 
was started up by a compressed air starter of the firm’s well- 
known pattern. 








DRILLING MACHINES. 


BROUGHT first under notice as an exhibit in the National 
Exhibition in Edinburgh, the type of radial drill illus- 
trated by Fig. 1 has since been seen by our representative 
under operation in the works of the makers, D. and J. Tullis, 
engineers, Clydebank. Embodying other features intended 
to meet up-to-date requirements, as regards working methods 
and material to be dealt with, this machine is also designed 
to take full advantage of high speed steels. The example seen 
by our representative was capable of forcing any drill up to 
2in. diameter to its limits without strain. A drive is taken 
direct from line shafting through an 8-speed gear box, in which 
gears are of steel, case-hardened, and running in oil, giving 
speeds to the spindle variable between 80 and 500 revolutions 
per minute. 

The box table base, which is 2ft. 6in. wide by 2ft. 6in. deep, 
is surfaced and T-slotted, and has bolted to it a strong 
column on which the arm revolves, the weight of the arm and 
carriage being taken by a ball bearing, affording easy adjust- 
ment. The spindle carriage is gibbed to a narrow guide by 
a taper slip giving great accuracy of alignment along with 
ease of adjustment. The spindle is 2in. diameter in the 
driving part, and runs in a sleeve of large diameter carrying a 
steel feed rack. It is provided with reversing motion for 
tapping, and has three changes of feed, 60, 90, and 120 revs. 
per inch, directly geared, The feed gears are of steel running 
in an enclosed oil bath; the feed ischanged more easily whilst 
the machine is running than at rest. The fall of the spindle 
is 15in., and the taper in the nose No. 5 Morse. An indexed 
plate is provided, by means of which a stop may be set to 
throw out the feed at any desired depth of hole. A quick 
adjustment is provided for the spindle as well as a slow hand 
feed. All the shaft bearings on the machine are bushed and 
ting-oiled, and the bed is arranged to catch all lubricant. The 
machine is arranged so that a motor drive may be applied at 
any time without alteration. We are informed that under 
test the machine described has drilled a Qin. hole in cast iron 
at the rate of: 3in. per minute, and a lin, hole at the rate of 
‘in. per minute, the same performance having been done in 
Steel forgings. The approximate weight of the machine 
is 2 tons, and the approximate floor-space occupied 
8ft. by 5ft. 

Fig. 2 illustrates the makers’ vertical drilling machine No. 4, 
which is also designed for using high speed steels and drills 
up to l}in. diameter. The drive in this case is taken from a 
countershaft on to a 4-speed cone, giving four speeds to the 
spindle, from 150 to 600 revolutions per minute, and then 
from a 12in. diameter pulley over jockey pulleys on to a 
similar pulley at the top of the spindle. The spindle is 
provided with three feeds, 60, 90, and 120 revs. per inch, 
direct-geared, the feed gears being all steel, running in oil, 
and casily changed while in motion. The spindle has a down 
traverse of 9in., the taper in the nose being No. 4 Morse. 
The table, which is 16in. diameter, with base plate T-slotted 
to accommodate large work, swings aside on a round column 
for deep work, and has 2ft. of adjustment. Under test this tool 
has, the makers inform us, drilled a lfin. hole in cast iron 
at the rate of 4.26in, per minute, a 1}in. hole at the rate of 
2.66in. per minute, a lin. hole at the rate of 4.26in. per 
minute, and jin. hole at the rate of Tin. per minute, 





Fig. 2 


Fig. 3 illustrates the firm’s drill No. 6, accurate drilling and 
boring being specially aimed at in the design, The gear box 
is inside the column, the gears all being of steel, case-hardened, 
and running in oil. These give 12 speeds to the spindle, 
these varying from 400 to 17 revolutions per minute. The 
spindle is 2in. diameter in the driving wheel, and has a No. 5 
Morse taper in the nose. Six feeds are provided to the 
spindle, direct-geared, namely, 24, 36, 48, 60, 90 and 120 cuts 
per inch. The down traverse of the spindle is 15in., there 
being a graduated disc to set the depth of the hole being 
bored. The table is 24in. by 18in., with T-slotted surface, 
and it is balanced to be adjustable both longitudinally and 
transversely. The base, as will be seen, is of pan form to 
catch the lubricant. This machine drills a 2in. hole in cast 
iron at the rate of 3}in. per minute, a l4in. at 4$in,, and 
lin, at Tin. per minute. 

Besides examples of the machines above described other 
tools in progress seen by our representative were a horizontal 
boring, facing, and drilling machine of central thrust type, 
with longitudinal and transverse feeds to table; a 5ft. radial 
drilling machine of central thrust type, having a 24in. diameter 
spindle, with 24 speeds driven by enclosed gear box. Our 
representative was informed that it is the firm’s intention to 
make these machines in quantities, using jigs and fixtures, 
and the most modern methods, so as to carry a stock and 
fulfil an order at the shortest notice. 

Machine tool-making is a branch of engineering work which 
has only quite recently been taken up by this firm. So 
far they have been known as laundry machinery makers, 
and the works, equipped for this line, have readily 
adapted themselves to the somewhat heavier class of 
work entailed in machine tool manufacture. Special arrange- 
ments, of course, have had to be made, anda number of 
special tools laid down efficiently to undertake the heavier 
work. The machine shop is well equipped with lathes of 
Lang, and Dean, Smith and Grace’s make, planers by Smith 
and Coventry, boring mill by one of the best makers, &. 
The tool room in connection with the machine shop is 
provided with Landis grinders, a Cincinatti milling machine, 
Brown and Sharpe’s gear cutter, Smith and Coventry's 
bevel gear planer, &c. The fitting shop is equipped with 
four 2-ton hand travellers, and other means of ready transport 
of all weights. In the foundry, which is a large and finely: lit 
department, with every requisite for undertaking the variety of 
work, light and heavy, entailed by the manufactures carried 
on, the main bay is provided with a 10-ton electric crane, and 
the side bays with 2-ton hand travellers. There are two 
cupolas, one of 10 tons capacity and one of 5tons. In the | 
well-arranged pattern shop all the machines are motor driven, 
the motors all being beneath the floor. The works are in 
close proximity to the North British Railway line, Dumbarton, 
and a siding therefrom runs into the yard, so that loading of 
all products can be done direct on rail. 








ELECTRICAL DESIGN IN RELATION TO 
CAPITAL COST. 


Tue following is an abstract of an address read by Mr. | 
Miles Walker before the Manchester Section of the 
Institution of Electrical Engineers on Friday, October | 
23rd :— 

The matter of cheap supply is of vital importance to us as elec- 
trical engineers. We have arrived at a point on the curve of price 
at which great things may happen. Only reduce the price a little 
more, and the field of supply opens out enormously. There are 
hundreds of mills all over the country suitable for electrical driv- 
ing. The advantages are admitted, but the question of cost— 
particularly capital cost—deters many. Then, in electrolytic work | 
and in the steel industry the demand for electric power will be | 
increased manifold if we can get down the price of supply a little | 
and reduce considerably the necessary capital outlay. I have 
therefore thought that it would be of interest to consider how far 
the progress of design during the last few years has reduced the 
capital cost of electrical machinery and what prospect there is in 
the future of the cost being further reduced. In order that we | 


may see more clearly the importance of reducing the capital cost, | 
let us see where we stand in respect to the cost of generation and | 


distribution. 


Fig. 3 


The curve A in the diagram gives for each year during the last 
five years the average cost per unit—without providing for interest 
and depreciation—of all the electricity generated in the British 
Isles for lighting and power purposes, excluding electricity gene- 
rated in stations for traction work only. As many of the stations 
are small and handicapped by different conditions, the average 
cost last year was as high as 1.14d. per unit. But in large modern 
stations situated where coal is cheap the cost is much lower. 
Curve M shows how the total cost per unit has fallen in Man- 
chester during the last five years. It will be noticed that not only 
has the cost fallen, but the curve still points downwards. Perhaps 
it is too much to hope that in a general supply, as in Manchester, 
the curve will fall as low as .28d., the calculated figure for bulk 
supply to London ; but, for the sake of argument, we may take 
the figure .35d. as a possible future cost if the load factor increases 
30 per cent. Before we can arrive at the price at which elec- 
tricity can be sold without loss we must add to the total cost 
an allowance for interest and depreciation. The curve I.S 
shows the allowance per unit made in Manchester for interest and 
sinking fund. It will be seen that this has now fallen as low as .55d. 


PENCE PER UNIT 





YEAR 03 ‘04 05 ‘06 07 08 
COST, &c., OF ELECTRICITY 


per unit, but it still makes a large addition to the price of elec- 
tricity, and unless the curve I.S falls as quickly in the future as 
the curve M at the time when the cost of generation and distribu- 
tion have fallen to .35d , the capital charges will more than double 
the price of electricity to the consumer. Fortunately, in Man- 
chester, as we shall see directly, the capital cost of extensions is 
very low, so that we have in sight very low prices of electric 
power, where the load factor is reasonably high. The curve DI 
gives the allowance for depreciation and interest on the capital of 
all the electric supply stations in the British Isles, whose total 
cost of generation and distribution is given in curve A. I have 
taken the depreciation at only 34 per cent. merely for the purpose 
of the curve DI, which gives the addition in pence per unit, 
which should be made to the cost of electricity before we can 
arrive at an average price per unit, which will give a reasonable 
return on the outlay. Now we can see how the older companies 
are handicapped’ in reducing the price of supply. The capital 
charge alone amounts to ].45d. per unit, so that even if the works 
costs are reduced to .25d. the companies could not get a 
reasonable return on their capital without charging more 
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than 14d. unit as an average price. Where competition is 
possible at wd company with small Ses could so much undersell 
them that the rate of depreciation of their plant would become 
worse than ever. This serves sufficient] =< to —— = 
great importance of low capital cost. Now let us see how the 
progress of design has helued to make a little capital go a long 
way. A great number of factors are all helping in the same direc- 
tion—the steam turbine, with its high speed, low cost, and small 
floor space ; improvements in the efficiency power factor and cost 
of electrical machinery ; improvements in materials which the 
designer employs ; improvements in insulation and in cables, 
which enable higher voltages to be used ; improvements in the 
lay-out of p'ant, and the marshalling of consumers, so as to keep 
the low factor of a station. The capital cost of some power 
schemes in the past has been more than £120 per kilowatt 
installed The average capital cost of the older supply companies 
in the British Isles is over £75 per kilowatt. There is very little 
doubt that in the near future complete supply systems will be 

uipped at a total capital cost varying between £20 and £35 per 
kilowatt, depending on the nature of the district. The generating 
station itself may cost as low as £12 per kilowatt, if of reasonable 
size. In this connection Mr. Pearce has been good enough to fur- 
nish me with some interesting figures, tased on the cost of his 
recent extensions : — 





£ 

(1) Generating machinery, including turbine, condenser, 

altern.tor, and foundations, can be put in at a cost 

OS RUNS eee ee 

(2) Boilers and steam supply; including economi-ers, 

superheaters, coal and ash conveyors, foundations, 

and steam pipes, at a cost per kilowatt ae en. as 

(3) Switchgear for yenerators and feeders, rated at a 
generator capacity, comes to about, per kilow att 

(4) If we allow £5.5 per kilowatt for len4, buildings, and 

accessor es for the station, this gives a total jer 

kilowatt See ar ent oe. ol oes eae eee 


3.75 


2.25 
055 


5.5 
£12.00 

The price of electrical machinery has been rapidly falling, and 
the quality has been steadily increasing. The manufacturer, in 
cutting down his weight and his price, is at the same time giving 
a better machine, for, as our knowledge of design proceeds, it 
becomes possible to make improvements in all directions. 

Mr. Walker then went on to show how the sizes of electrical 
machinery have been reduced and their electrical characteristics 
improved in recent years. These points were illustrated by means 
of lantern slides. In the case of generators shown, a great advance 
has been made by increasing the speed for a given output, but 
independently even at the same speeds the weight of mater‘al 
has been very much reduced by keeping down the losses, improv- 
ing the ventilation, and providing better means for regulation. 
To illustrate this, a 1250 kilovolt-ampére 25-cycle turbo-generator 
was shown, running at 15,000 revolutions per minute, such as was 
built in considerable numbers before the year 1904. This machine 
had a drop in voltage be.ween no load and full load of 8 per cent. 
Next to it was a machine of the same output and the same 
frequency, running at the same speed. It was seen that the 
newer machine was very much smaller, being in fact only one- 
third of the weight of the older one ; but instead of having a drop 
in voltage of 8 per cent. on a unity power factor load, there is no 
drop in voltage even on 95 per cent. power factor, and the regula- 
tion on lower power factors is very much better than that of the 
older machine. The efficiency has been improved by 2 per cent. 

In the case of 50-cycle turbo-generators the speed has in many 
“cases increased from 15,000 revolutions per minute, giving greater 
facilities to the turbine builders in obtaining a low steam con- 
sumption. The frame, which in 1904 took 1250 kilovolt-amptres 
as a two-pole 25-cycle generator, would take 1850 kilovolt-amperes 
as a four-pole 50-cycle generator, running at 1500 revolutions per 
minute. This was also shown on a slide. Next to the older 
machine is a new 1850 kilovolt-ampére 50-cycle generator, run- 
ning at 300 revolutions per minute; here, again, the weight 
had been reduced to one-third, and efficiency increased 2 per cent. 
A generator view inside a central station, as designed ten years 
ago, was then compired with that of one as designed to-day. One 
slide showed the 15,000-kilowatt 50-cycle generators and engine 
at Willesden, running at 100 revolutions per minute. The next 
slide gave a view of the recent-built power station at Spennymoor, 
——— with 15,000-kilowatt turbo-generators running at 2400 
revolutions per minute. The combined set—turbine and generator 
—in the new station cost about one-quarter of the old s'ow-sreed 
set, and an enormous saving was effected in the cost of the power 
station. 

The direct-current turbo-generator has also advanced ; carbon 
brushes are now used on it, and the machine is as stable as old 
engine type machines, A slide showed 1000-kilowatt 550-volt 
direct-current turbo-generator fitted with a radial commutator. 

Sub-stution plant.—One great advance which has been made in 
sub-stations is the use of motor converters instead of motor gene- 
rators. A motor converter is 3 or 4 per cent. more efficient, it 
costs less and takes up less room. He showed upon the screen a 
15,000-kilowatt built by Bruce Peebles and Co. for the Manchester 
Corporation. Great credit is due to this firm for the manner in 
which they have perfected this type of apparatus. The 50-cycle 
rotary converter fite years ago was not in favour with many 
station engineers ; since that time it has been somewhat improved. 
The efficiencies have been increased and the prices reduced, 
methvds have been found for adapting it to all classes of sub- 
station work. Mr. Walker also exhibited in one slide a rotary 
converter of 500 kilowatts as it was built in 1902. It was observed 
that it had 18 poles and that at 50 cycles ran at 333 revolutions 
per minute. Next toit came a photograph to the same scale of 
a 700-kilowatt, 50-cycle rotary converter with 10 poles running at 
600 revolutions per minute. It was seen that there was a greater 
distance between the brush-holders on the new machine. The 
efficiency has been increased by 4 per cent. The weight of the 
new machine is just half the old one. 

With regard to the future, the author said that if we are to get 
more and more output out of the same material we must keep in 
view two lines of procedure. Ordinarily, the output of a given 
frame is limited by its temperature rise under load. This can be 
reduced either by (1) Improving efficiency so that less heat is 
produced ; (2) making prevision for carrying the heataway. The 
first is to be preferred wherever it is possible. 

(1) Production of less heat.—The improvements made in the Jast 
four years in the quality of the iron and in the methods of work- 
ing the iron have been greatly reduced. The iron losses in elec- 
trical machinery, particularly in the case of transformers, and 
have, in this particular alone, in some cases enabled weights to be 
reduced by one-half. Perhaps further improvement is possible in 
this direction. It would be worth while to make very elaborate 
and even costly experiments to determine whether any substantial 
improvements can yet be made in the quality of sheet iron used 
for electrical purposes. Investigations of this kind, the results of 
which would benefit the industry as a whole, ought to be carried 
out by some official technical institution. The unnecessary pro- 
duction of heat has also been prevented in recent machines by 
avoiding undue eddy-current losses in copper conductors. In 
high-speed machines heat is sometimes produced by air friction, 
where a better arrangement of parts would render them much 
freer from this trouble. 

(2) Carrying away of heat.—The lines along which improvements 
have been made in the tare :— ” J 

(1) Larger surface has been presented to the air. 

(2) The air is caused to pass quickly through the machine. 

(3) Pockets, in which the air remains unchanged, are avoided. 

(4) Care is taken that cold air enters and the hot air is 
expelled in such a way that it does not return. 

(5) In places where air ventilation cannot be carried out, 
gcod provision is made f.r heat conduction, 





DOCKYARD NOTES. 


THE French cruiser Montcalm has just emerged from a 

two years’ complete refit. She returned to France from 

ign service with only one of her three screws in position, 
having lost the others in a couple of mishaps! 


THE Russian cruiser Pleg, which went ashore some time 
ago, is, according to report, still a wreck, and there are grave 
doubts whether she will ever be got off. 


Work on the New Lock is now proceeding at Portsmouth 
Dockyard and additional hands have been engaged. 


THE Russian gunboats Giliak and Koreitz, built to replace 
gunboats of the same name lost in the late war, are now 
visiting Dover. 








LABOUR ECONOMICS AND THE ENGINEER. 


Tuer following paragraphs are taken from Mr. Summers 
Hunter's presidential address to the North East Coast 
Institution of Engineers and Shipbuilders on November 
6th :-— 

It really seems necessary—-in fact, it is becoming increasingly 
evident—that there is now a necessity for some training and educa- 
tion in what I would call sound business methods, both financial 
and commercial, and to learn to distinguish between what may be 
called shrewd but doubtful speculation on the one hand, and 
clever business initiative or foresight on the other. 

The prosperity of the shipowners, many of whom are members 
of this Institution, marks the prosperity or otherwise of the staple 
industries of this district. Has he benefited by the advancements 
and developments I have referred to’ It seems to me that the 
answer is a doubtful one. The value of these advancements is 
national, and it is exemplified by the low cost of ocean carriage or 
transport to-day, bringing necessaries of life, raw materia] or 
manufactured articles into our country from the Colonies— and, 
unfortunately, largely from other countries—at prices which enable 
them to be delivered to the consumer more cheaply than home 
products. This has been done by the shipowner, and you will 
agree with me that at present he is not benefiting in proportion to 
the extent of his enterprise. 

It is strange that, during the last few years, whilst hopeful 
advances have been made, such as I have indicated, that is, 
educational and scientific—-and they are the greatest in modern 
times—yet, almost in parallel lines have been marching the forces 
of discontent and socialism. Those whom | would call the senior 
members of this Institution are almost in daily touch with the 
effects of these reactionary forces. Valuable time is devoted to 
counteracting their attacks, and I feel that the hour has come 
when the rising members, even the graduates, should give some 
thought and study to what I would call the economics of labour. 
The problem may be difficult, the struggle may be keen, but we 
must always remember that weare essentially an industrial nation ; 
that, to ensure success, we must maintain our position in the 
march of progress, and, although at times our methods and 
new departures may be attacked by opposing and reactionary 
forces, yet, carefully dealt with, this very opposition may 
be like the fire that purifies silver. I have suggested 
that the time will come—nay, it is with us—when the younger 
members of our profession should give some thought and 
study to the economics of labour. Some may say, ‘“‘ Wait, and 
the experience will come to you,” but I go further, and say, 
‘* Fit yourselves for the experience.” You young men, who are 
entering on the threshold of a career, look to it, for in this 
matter leaders of men will be wanted, in combination with the 
skilled designer and the constructor of a ship or an engine. And, 
gentlemen, we must not treat this as a one-sided question ; there 
are many here to-night who are earnestly trying, and who by 
education and training, have every right to expect to fill some of 
the higher positions, but the leader is largely responsible for the 
welfare of those who follow, and we must look at this serious and 
absorbing question from another point of view. It may be a 
hackneyed phrase, but it is as true to-day as when it was first 
coined, and it is worth repeating : Capital and labour are partners. 
Labour in its relation to capital may not be a fit subject for discus- 
sion by the members of this Institution, yet it is difficult to draw 
a hard-and-fast line, for all our new methods and improved 
machinery are absolutely necessary to meet the requirements of 
economical production and competition with other nations. I say 
these conditions call for combined and serious cousideration by 
the partners, for the objects aimed at are absolutely necessary to 
the very existence of both parties. In all our deliberations, in all 
our discussions, we should never forget that the labourer, the 
workman, is worthy of his hire, and that capital is always entitled 
to its just reward when conscientiously employed. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made by the Ad- 
miralty :— 

Engineer-Rear-Admirals.—J. E. Chase has been placed on the 
retired list; W. L. Wishart, promoted. 

Engineer-Captains.— J. H. Adams, to the Prince George, addi- 
tional (staff); G. W. Barry ; W. Milton, and reappointed to the 
Powerful, for service at Sydney; D. Griffin; E. F. Ellis; and 
J. R. J. Pedrick, and reappointed to the Shannon. 

Engineer-Commanders.—L. E. Thumwood, to the Britannia, on 
recommissioning ; W. H. Meadus, to the Vengeance, on recom- 
missioning ; W. F. Turner, to the Donegal ; W. W. Pearce, to the 
Ramillies, additional, for the Hood ; and W. H. Glasspole, to the 
Blake, for charge of machinery and for duty with torpedo-boat 
destroyers ; H. J. Leader has been placed on the retired list at his 
own uest ; G. Pascoe, to the Charybdis, on recommissioning ; 
G. P. Webster, to the Vivid, additional, for the Vanguard, and to 
assist on the staff of Admiral-Superintendent of district; O. R. 
Paul, to the Victory, additional, for the Berwick ; W. W. Lawrance, 
to the Sapphire, additional, for Sapphire II., and for charge of 
machinery and repairs. 

Engineer-Lieutenants.—G. H. Durston has been placed on the 
retired list; H C. Read, to the Vivid, additional, for the Colling- 
wood, and E. Groves, to the Victory, additional, for the St. 
Vincent, both to assist on staff of Admiral Superintendent of the 
district ; F. J. Roskruge, to the Pembroke, additional, for the 
Viking, and for service on staff of Admiral-Superintendent of the 
district ; E. F. Baker, to the Pembroke, additional, for the Zulu, 
and for service on staff of Admiral-Superintendent of the district ; 
T. Pearce, to the Leander, additional, for the Violet; H. V. 
Gordon, to the President, additional, as engineer-overseer at 
eg Ordnance Works; W. J. Michell, to the Dreadnought ; 
G. W. Wooldridge has been advanced to the senior list ; F. C. R. 
Paton, to the Pembroke, supernumerary ; J. F. Shaw and S. R. 
Dight, to the Britannia, on recommissioning ; H. E. Dowling, to 
the Vengeance, on recommissionng; R. C. Hugill, to the 
Vengeance, on recommissioning ; C. A. Codrington, to the Power- 
ful; L. Robins, to the Cochrane; C. P. W. Bartlett, to the 
Diamond ; F. J. Sutton, to the Sap; hire, additional, and for the 
Tyne, for charge of machinery and duty with torpedo-boat 
destroyers; H. W. Portch, to the Hecla, additional, for the 
Cynthia ; C. R. J. Randall, to the Espiegle, additional, for service 
at Dartmouth College ; J. Hughes, to the Hecla, additional, for 
the Brazen ; F, C, Fisher, to the Monmouth, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. ; 

(From our own Oorrespondent.) : 
A Better Tone. 
THE improved reports from America, and also from Glas. 

gow and Cleveland, caused a more cheerful tone to be in eyj ion i 

on ‘Change in Birmingham this week. In several departments 

affairs rallied, demand reviving, whilst sellers were able to obtai 

better terms than recently, prices coming nearer to the o . 

market quotations. The termination of the Lancashire cotton 

trade dispute is another favourable feature, . 


Pig Iron. 

Staffordshire cinder forge p*g iron was quoted 46s, and 
part-mine 48s, to 49s., with a slightly more active inquiry than 
recently, whilst part-mine at 48s. to 49s., all-mine at 80s. to 81s 
and cold blast at 110s., all showed more movement. Makers of 
Derbyshire and Lincolnshire brands report a better demand from 
the North of England. Northampton and Derbyshire pig iron jg 
also going to Scotland for foundry purposes. Northamptons are 
quoted 4ts. to 47s. and Derbyshires 48s. to 49s. / 


Manufactured Iron. 

There is not much being done in plain sheets, which are sti] 
quoted :—Singles, £7 2s, 6d. to £7 5s.; doubles, £7 is, to 
£7 7s. 6d.; and trebles, £7 17s. 6d. to £8 Consignments of 
galvanised corrugated sheets to some of the export markets are 
improving, and the Association standard remains at £12 10s, 
Marked bars are still £8, with Earl Dudley’s L.W.R.O. brand 
12s. 6d extra, and the second grade bars of the list houses £7, 
Merchant bars are in moderate demand at £6 to £6 5s. In the 
common bar trade there peony ke nye gna from Belgium 
the continental material being freely used in the nut and bolt 
making and lock waking industries of the Darlaston and Willen. 
hall districts. More movement is reported in gas strip, which js 
quoted £6 5s. to £6 7s. 6d. For slit nail rods £7 is asked, and for 
rivet iron £6 15s. to £7, with medium sales in both cases, 


Structural Steel More Active. 

There is a bctter call for structural steel from bridge and 
roofing makers, railway companies, railway carriage and wagou 
builders, and other consumers, Girder plates are quoted £6 tu 
£6 2s, 6d., and angles £5 15s. to £5 17s, 6d. Foreign competition 
is still much in evidence with regard to joists, which are quoted 
£5 15s. to £6 5s, Mild engineering bars are in fairly good demand 
at £6 7s, 6d. to £6 17s, 6d., according to quality. Some of the 
boilermakers are busy, and are satisfactory customers for steel 
boiler plates at about £7. 


Semi-finished Steel. 

Semi-finished steel is quiet at late rates, Bessemer sheet 
bars being quoted £4 12s. 6d. to £4 15s,, but considerable \uanti- 
ties of German and other foreign steel eontinues to come into the 
district for use by galvanisers and others at much lower rates than 
this. Judging from returns so far received, British imports of 
foreign steel for the whole of the present year will be well over 
half a million tons, They reached 412,000 tons for the tirst nine 
months. Nearly all of this material came from Germany, the 
British imports of this character from that country being 75 per 
cent. greater up to the end of September than during the corre- 
sponding period of 1907, A considerable part of this steel came 
into the Midlands for the galvanised iron trade, whilst much went 
also to South Wales for the tin-plate trade and to the North of 
England for various pu s. ‘The Scotch steel rail makers are 
reported to be dissatisfied with their present position in the 
existing international steel rail combination. It is asserted that 
America is getting the lion’s share of what orders are available. 


The Engineering Trades. 

A few more orders are coming to hand in several 
branches of the engineering trades, but generally speaking the 
various works are not well employed. Some of the hydraulic 
engineering firms are doing well for India, South America, and 
Australia. Moderate outputs are being made of gas and oil 
engines, mostly of low or medium powers. The railway carriage 
and wagon builders are fairly well booked and can see their way 
ahead. Some of the machine tool makers are manufacturing for 
stock. Employment is more regular than recently in the chain 
a and anchor trades, and also in the spring and axle 
trades, 


Proposed New Road. 

A movement is on foot for interesting the various local 
authorities in a propcsal to construct a new road between Wolver- 
hampton and Birmingham. At a meeting held in the former town, 
it was stated that the cost might be anything between £100,000 
and £150,000. The meeting was adjourned, and the authorities 
will assemble again later on to discuss the matter further. 


New Refuse Destructor. 

The formal resolution, sanctioning the erection of the 
proposed refuse destructor at Black Lake at a cost of £11,000, was 
passed on the 9th inst., at the annual meeting of the West Brom- 
wich Town Council, when it was stated that the Sanitary Com- 
mittee had had the question of a destructor before them for the 
past sixteen years. 


The Quarry Bank Light Railway Scheme. 

The Quarry Bank Urban Council have resolved thata 
conference be held between themselves and the Councils of Rowley 
Regis and B-ierley Hill to consider the present positiun «f the 
scheme fur constructing a light railway from Cradley Heath, 
through Quarry Bank, to Brierley Hill. It was stated that the 
negotiations had fallen through. One speaker said the proposal, 
if adopted, would be the means of spending something like 
£20,000 in the districts concerned. It is hoped that it may be 
found possible to revive the scheme. 


Kinver Water Supply. 

On the 9th inst., at Kinver, the new waterworks ot that 
village were opened. A new turbine and pump-house, with 
flumes and sluice-gatcs, have been constructed. The water is 
raised from a well by pumps to a reservoir on high land, and 
thence distributed by mains. The pumps are actuated by 4 
turbine, which is driven by river water. 








NOTES FROM LANCASHIRE. 
(From our own Oorrespondent.) 
MANCHESTER, Wednesday. 
Better Prospects Ahead. 

Wir# the cotton strike happily terminated, business in 
this part of Lancashire has entered upon a new, and it is to be 
hoped, continuous phase of prosperity. If the interest felt in the 
matter is to be gauged by the attendance on the Manchester Iron 
’Change on Tuesday, then there is a hopeful feeling indeed. It 
has long been felt. by many merchants and makers that stocks of 
pig iron were running low in this district, and that sooner or later 
consumers would have to come in on the open markets, and cover 
their forward requirements. This is precisely what has happened. 
The inquiry for pig iron during the past few days has been more 
and more pronounced, and that it is legitimate in character, and 
not on speculative account, is proved by the number of orders 
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t. Prices have also improved, as compared with last 
ae wie te 1s. 6d. per ton for most brands. The continued 
prea shipments of Middlesbrough, coupled with fresh strength in 
the warrant market, has had the effect of stiffening other sorts, 

deven forge iron has advanced about 6d. per ton. Judging 
rs appearances, we are in for é better state of things between 
now and the end of the year. 


Finished Iron and Steel. 
There is no change toreport. Business continues steady, 
with a fair trade passing. 


Copper, &c. 

The increasing prices of the raw metal have the usual 
effect on the manufactured article. It cannot be said, however, 
that the advances are warranted by spot business, which is rather 
dull. Sheet lead: Steady. Tin: English ingots dearer, 


Quotations. 

Lincolnshire No. 3 foundry, 53s. to 53s, 6d.; Staffordshire, 
53s.; Derbyshire, 52s. 6d. to 53s.; Northamptonshire, 54s. 6d. ; 
Middlesbrough, open brands, 58s. 10d. Scotch: Gartsherrie, 
60s. 6d. to 61s.; Glengarnock, 59s. 6d. to 60s.; Eglinton, 57s. 6d. 
to 58s.; Dalmellington, 58s. 6d., delivered Manchester ; West Coast 
hematite, 59s. 6d. to 60s,; East Coast ditto, 58s. 10d. both f.o.t. 
Scotch, delivered Heysham: Gartsherrie, 58s. 6d. to 59s.; Glen- 
garnock, 578. 6d. to 58s.; Eglinton, 55s. 6d. to 56s. ; —— a 
56s, 6d. Delivered Preston: Gartsherrie, 59s. 6d. to 60s ; Glen- 
arnock, 58s. 6d. to 59s.; Eglinton, 56s. 6d. to 57s.; Dalmellington, 
57s. 6d. Finished iron: Bars, £6 10s.; hoops, £7 12s. 6d. ; sheets, 
£7 lbs. to £8. Steel: Bars, £6 5s. to £6 7s, 6d. ; Lancashire 
hoops, £7 5s.; Staffordshire ditto, £6 17s. 6d. to £7; sheets, 
£7 lis. 6d. to £8; boiler ag £7 7s. 6d.; plates for tank, 
girder, and bridge work, £6 5s. to £6 7s. 6d.; English billets, 
£4 12s. 6d. to £4 15s.; foreign ditto, £4 5s. to £4 7s. 6d.; cold 
drawn steel, £9 5s. to £9 10s. Copper: Sheets, £77; tough 
ingot, £67; best selected, £67 per ton; copper tubes, 94d. ; 
brass tubes, 7#d.; condenser, 8id.; rolled brass, 7d.; brass wire, 
7jd.; brass turning rods, 63d.; yellow metal, 64d. to 6jd. 
per lb. Sheet lead, £16 5s. to £16 15s. per ton. English tin 
ingots, £140 per ton. 


Locomotive Orders. 
We hear of fair locomotive orders being placed with local 
firms for India and South America. 


The Lancashire Coal Trade, 

There was a good attendance on the Coal Exchange, and 
owing to frosty weather, there was a distinct improvement in the 
demand for house coal at fu!l rates. With the restarting of the 
wills there is also a better demand for steam coal, and this will 
have the effect of soon clearing the heavy accumulations of slack 
at the pits. Shipping demand quiet. Quotations :— Best Lanca- 
shire coal for domestic purposes, 14s, 2d. to 15s. 8d.; seconds, 
12s, 2d. to 13s, 2d.; common, 9s, 2d. to lls. 2d.; best burgy, 
10s. 6d. to lls, 6d.; round furnace coal, lls. to lls. 6d.; best 
slack, 9s. to 10s.; medium, 8s. 6d. to 8s. 9d.; common, 7s. 6d. to 
8s, at the pit. Coal for bunkering purposes: Screened, 11s. to 
lls. 6d.; unscreened, 10s. 6d., delivered an Ship Canal. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

A better feeling has been shown in the hematite iron 
trade this week owing to improved reports from America. There 
is certainly a better outlook all round, but as prices have not yet 
responded materially, there is evidently no increase in the bulk of 
buying. Several fairly large parcels have, however, changed 
hands during the week, and if there is a continuance of this 
buying it is expected prices will rise. At present makers are 
quoting 59s. 6d, net f.o.b. for mixed Bessemer numbers, and war- 
rant sellers are at 59s, 14d. net cash. Should asudden improvement 
take place in the demand values will soon respond, as stocks all 
through the depression have been kept very low. The output of 
the district is only comparatively small, but several of the fur- 
naces have been relined, and are ready to put in blast at short 
notice. It is felt, however, that while America may soon be in 
the market for metal, there is not much immediate hope on con- 
tinental account, while the consumption of hematite by steel 
makers remains comparatively low. The business being done in 
special hematites is on a small scale, but better reports are to hand of 
the spiegeleisen and ferro-manganese trades, Scrap iron is only 
in small request. Iron ore is in limited demand, but during this 
week two heavy cargoes of Spanish ore have landed at Barrow for 
the Milloum Hematite Company and the Barrow Steel Company 
respectively. Native ores are selling at 10s. per ton for good 
average sorts, and better ores are at about 14s. or 15s. net at 
mines, 


Steel. 


The demand for steel remains quiet, and there is not much 
business being donein either railway orshipbuilding material. ‘There 
are prospects of a better demand for the latter, but that, of course, 
depends on the placing of shipbuilding orders which are now being 
negotiated. Rails are not being bought to any material extent by 
British railway companies at present, and foreign and colonial 
specifications are few. It is believed, however, when trade im- 
proves generally, the arrears of business will result in all the 
greater demand, and it is possible in the early part of next year 
some of the railway companies will anticipate their immediate 
wants in order to take advantage of the present low range of 
prices. Merchant steel is in slow demand. 


Shipbuilding and Engineering. 


There is a very small demand for new shipping tonnage, 
and orders for engineering work are few. No new contracts have 
been reported lately, although tenders for new work have been 
sent in to the Admiralty and other quarters. It is hoped in 
Barrow that the order will be secured for one of the new British 
cruisers. The rumour that some British submarines had been 
ordered at Barrow seems to be premature, as it is understood the 
pipe have not yet determined as to the adoption of the new 

Class, 


Shipping and Coal. 

The shipments of iron and steel from West Coast ports 
last week amounted to 13,721 tons - iron 4264 tons and steel 9475 
tons—as compared with 13,226 tons in the corresponding period of 
last year, an increase of 495 tons, For the year to date the ship- 
ments aggregate at 427,779 tons, against 737,453 tons for the cor- 
an period of last year, a decrease of 314,674 tons. Coal 
and coke are quiet, and cheap prices still prevail. - 








THE SHEFFIELD DISTRICT. 


(From our oun Correspondent.) 
Hull Coal Traffic: Decrease in October, 


THE return of the weight of coal forwarded to Hull 
during October shows, as was anticipated, a considerable falling off 
on the weight sent during the corresponding month of last year. 
The quantity was 502,176 tons, as com with 650,208 tons in 
October of 1907. For the ten months the weight was 5,002,752 
tons, — 5,480,880 tons for the corresponding period of last 
year, ere is thus a decrease of 148,032 tons on the month, and 
of 478,128 tons on the ten months. Although the decline is thus 
marked, several of the thick-seam collieries, it is satisfactory to 














note, show increases. Of the contributing collieries Denaby and 
Cadeby Main, as usual, head the list, their weight last month 
having been 56,928 tons, against 43,400 tons for October of 1907 ; 
Carlton Main, Grimethorpe, and Trickley come next with 32,312 
tons, against 20,864 tons ; Aldwark Main is third with 28,784 tons, 
against 25,216 tons; while Manvers Main is fourth with 25,216 
tons, against 18,360 tons. 


Coal Exports from Hull. 


With the exception of France and Italy, all the principal 
foreign markets show a decrease. The chief customer was North 
Russia, which took 60,338 tons, as compared with 74,584 tons for 
October of 1907, Germany comes next, with 41,196 tons, against 
61,634 tons ; Sweden is third, with 30,345 tons, against 51,867 tons; 
Holland took 24,782 tons, against 9!,852 tons; France, 18,564 
tons, against 13;288 tons; Belgium, 10,144 tons, against 22,726 
tons; Egypt, 9994 tons, against 30,021 tons; Italy, 7997 tons, 
against 3810 tons; Austria, 6585 tons, against 4036 tons ; 
Denmark, 4557 tons, against 10,493 tons ; South America, 
3961 tons, against 4834 tons; East Indies, 2880 tons, against 
2545 tons; Norway, 2596 tons, against 4610 tons. Lhe exports 
for the month totalled 227,794 tons, as compared with 379,364 tons 
for October of 1907 ; for the ten months, 2,426,001 tons, compared 
with 2,850,182 tons. There is thus a falling-off in exports on the 
month of 151,570 tons, and on the ten months of 424,181 tons. 


House Coal. 


We are informed that the advance of 1s. a ton, forecasted 
some time ago, is being obtained in some instances, but coalowners 
are not declining to continue supplies at old prices. Quotations 
are as formerly given :—-Barnsley best, 11s. 6d. to 12s, 6d. per ton ; 
secondary descriptions, 10s. to 11s. per ton. 


Small Coal and Coke. 


The settlement of the Lancashire cotton dispute will with- 
out doubt favourably affect the demand for small coal ; but, we 
are informed, no very great change is being experienced up to 
date. As the mills get to work, however, deliveries are expected 
to become brisker. Prices continue at 4s. 6d. to 5s. 6d. per ton, 
with ‘‘ spot” sales, owing to the accumulations, still being made 
rather under quoted rates. A fair business is being done in coke, 
none, so far as we can learn, being put on ground. Best washed 
coke, 10s, 9d. to lls. per ton; unwashed, 10s. 3d. to 10s. 9d. 
per ton. 


The Iron Market. 

There is practically no change to report, Official prices 
for hematites remain as before, makers, as we stated last week, 
being disposed to sell, having regard to the fact that sales made 
some time ago are being worked off and trade demands not urgent. 
The Lincolnshire lronmasters’ Association, at their recent meeting, 
did not alter their official quotations, and adhered to the 2s. 
premium upon these rates. Derbyshire irons, in which more busi- 
ness is reported, are also quoted as before. Both Lincolnshire and 
Derbyshire irons, as stated last week, are well sold forward. The 
following are the current quotations, delivered in Sheffield or 
Rotherham, and in all cases net :—Hematites, West Coast, 68s. to 
70s. per ton; East Coast—which are at present a little more in 
demand—63s, to 65s. per ton. Lincolashire: No. 3 foundry, 49s. 
yer ton; No. 4 foundry, 48s. per ton ; No. 4 forge, 47s. per ton ; 
No. 5 forge, mottled and white, 47s. per ton ; basic, 48s. per ton. 
Derbyshire: No. 3 foundry, 50s. per ton; No. 4 forge, 49s. 
per ton. 


Bars, Sheets, and Billets. 


Quotations unchanged. Bar iron, £6 10s. per ton; 
sheets, £8 to £8 10s. per ton; Bessemer billets, £7 per ton; 
Siemens ditto, £7 10s. per ton. 


The Heavy Trades: Rail Orders. 

The Midland Kailway Company has recently placed with 
local manufacturers orders for rails amounting to 50,000 tons. 
There is no improvement to report in the demand for marine 
material from the re yards, nor in the volume of work 
coming forward in the heavy steel departments. The lighter 
steel trades are better off in some branches, and we hear of more 
doing in mining steel, and in specialities for agricultural 
machinery, though that department is not quite so active as. it 
has been. The wire trade has been well maintained all along. 
Makers of spindle steel are certain to benefit by the close of the 
cotton war in Lancashire. 


Foreign Trade in Cutlery. 


The exports of cutlery in October again exhibit a decrease, 
the value, £54,308, comparing with £76,919 for the corresponding 
month of last year. Australia was again the principal market, 
receiving cutlery last October to the value of £11,055, against 
£14,127 for October of last year. The United States comes next 
with £6531, against £9765. Then are placed British East Indies 
with £5642, against £6397; Canada, £4504, against £12,814; 
and British South Africa, £3677, against £3518 ; New Zealand, 
£3262, against £4533. Brazil has decreased to £2788 from 
£4054 ; Chili to £867 from £2375; Spain and Canaries to £236 
from £734; France to £1408 from £1487; Netherlands to £248 
from £391; Germany to £1189 from £1955; Norway to £52 
from £276. Russia, Sweden, and Cuba, which were nil in the 
return for October of 1907, received last month respectively the 
values of £41, £96, and £308. British South Africa, it will be 
noted, shows a slight advance. Two other increasing markets 
are Belgium and Argentine Republic, the former to £266 from 
£99, and the latter to £2111 from £1129. The markets grouped 
under ‘‘other countries” have dropped to £9827 from £13,265. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Cleveland Iron. 

SoME excitement has to be reported this week in the 
Cleveland iron market, but it has been confined solely to those 
dealing in ordinary Cleveland pig iron, and has turned out simply 
‘*a flash in the pan,” for the boom lasted barely two days. Prices 
rose quickly, and the advances seem to have been induced by the 
intelligence from the United States, where the return of Mr. Taft 
was followed by a slight revival of business and an improvement 
in prices. There sprang up a brisk demand for Cleveland pig iron 
warrants, London houses, which had successfully speculated in 
copper and tin, turning their attention to pig iron. Some of the 
best known firms were among the buyers, and on Monday the 
price of Cleveland warrants went up 103d. per ton, raising them 
to 2s, above the minimum price of the current half year, 
that minimum being reported about the middle of last 
month. A higher figure—50s. 14d. cash buyers—was attained 
on Monday than had been reported since the early part of 
October, and this brought speculators rather freely into the 
market. The market here was further strengthened by the 
marked improvement in the exports of pig iron from the Cleveland 
district, for they were better than in any month thisyear. The result 
of this spurt was that on Tuesday 50s. 3d. per ton was paid for earl 
f.o.b, deliveries of No. 3 Cleveland G.M.B. pig iron, and 50s. 6d. 
for the first quarter of next year, these figures showing advances 
of 1s. per ton on the previous Tuesday’s prices. But it has since 
turned out that the quotations were rushed up too quickly, and 
they have eased, for they checked the buying which was develop- 
ing, and on Wednesday the price of Cleveland warrants had got 
back from 50s. 14d. cash buyers to 49s. 74d., while No. 3 Cleveland 








reaction was not altogether unexpected. At the close on Wednes- 
day the prices had to the following figures :—No. 1 Cleve- 
land pig iron, 52s.; No. 3 to 49s. 9d. No. 4 foundry to 48s, 6d., 
No. 4 forge to 47s. 6d., and mottled and white to 47s. per ton, and 
all for this quarter’s delivery. 


Hematite Pig Iron. 


The hematite iron market has not been affected by the 
same causes as have led to the rapid fluctuations in the Cleveland 
ordinary pig iron trade, for it is governed more by regular than 
by speculative business ; indeed, there is practically none of the 
latter, at least not of the type that is reported in connection with 
Cleveland iron. All the week there has been quite a lull in East 
Coast hematite iron ; only small odd orders have been placed, and 
quotations have been altogether stationary. But nevertheless it 
must be reported that producers are well off fér contracts, and, 
moreover, have good prospects, now that the shipbuilding industry 
is reviving. It is not expected now that prices will be lower, and 
consumers are not waiting for that. Mixed numbers of East 
Coast hematite pig iron are not less than 57s. per ton for this 
quarter’s delivery, and 58s. for the first quarter of neat year, but 
there is not much available for sale for this year’s delivery. Con- 
siderable shipments of East Coast hematite pig iron are being 
sent to Italy. Rubio ore is being imported more heavily, but little 
is being done in the way of buying more—the price is maintained 
at 16s. per ton c.i.f. Tees. 


Pig Iron Stock. 

Though deliveries of pig iron are this month considerably 
larger than they have been for some months, the stock of Cleve- 
land pig iron continues to increase in Connal’s public store, but in 
face of the improved features this has no detrimental effect upon 
the market. Between July and the end of September about 
40,000 tons were added to Uonnal’s stock, but after all the stock 
is small yet, and will probably soon be snapped up when trade 
becomes brisk, for one has to take into account that there is 
scarely any iron in the public stores of other districts—only 1000 
tons in Scotland, and tons in Cumberland, the latter being of 
hematite iron only. The quantity held by Connals in the 
Cleveland district on 11th inst. was 92,770 tons, an increase during 
the month of 4269 tons. 


Exports of Iren. 


A marked improvement has appeared this month in the 
exports of pig iron from the Cleveland district, and they are 
actually the best that have been reported in any month this year. 
That is an experience which is seldom recorded, for usually 
November is a dull shipping month. The exports to Italy have 
helped materially to increase the shipments from this district, and 
the deliveries to the ports which will be closed in the winter are 
being hastened, as any day now the weather may stop deliveries 
altogether. The total quantity of pig iron exported from 
Cleveland by sea this month has been 43,352 tons, compared with 
31,542 tons last month; 52,223 tons in November, 1907; and 
45,321 tons in November, 1906, all to 11th. 


Manufactured Iron and Steel. 

More hopeful reports are given by manufacturers in 
several branches of the finished iron and steel industries, and it is 
generally affirmed that the outlook is brighter. The rail makers 
are busy again, and are well off for contracts on export account, 
chiefly for India, South America, and Australia. South Africa is 
not requiring much jast now for the development of railways, 
certainly far less than was expected. The quotation for heavy 
steel rails is £5 15s. per ton net f.o.b., but probably £5 10s. would 
be accepted if the order were a large one. The ordering of new 
steamers has led to the distribution of more contracts for plates, 
angles, and other shipbuilding material, but the mills could pro- 
bably turn out double the quantity that they are now called upon 
to supply, and manufacturers thus do not see their way yet to 
advance their quotations, though changes have been made in 
other districts. Steel ship plates are at £6, iron ship plates at 
£6 7s. 6d., steel ship angles at £5 12s. 6d., iron ship angles at £7, 
steel engineering angles at £6, steel boiler plates at rs; , and packing 
iron and steel] £5 10s., all less 24 per cent. f.o.t. A fair business is 
being done in steel sheets, galvanised and corrugated, more parti- 
cularly on export account. Black sheets (singles) are at £7 12s, 6d., 
and galvanisetl sheets at £12 10s. for 24 gauge in bundles, less 4 per 
cent. f.o.b. Indian and Japanese customers have bought rather 
freely of late, and ine quantities are being sent to South 
Africa. A fair business is reported in rolled joists and girders, 
and the price is firm at from £5 15s. to £6 5s., according to the 
quantity bought. Iron bars are at £7, and steel bars at £6 7s. 6d., 
less 24 per cent. f.o.t Some improvement is reported by iron- 
founders, who have had a rather bad experience for a long time ; 
but the probability of their prices being advanced has brought 
consumers into the market. 


Shipbuilding. 

Builders continue to report fair inquiries for new vessels, 
and prospects are more satisfactory ; indeed, the situation has 
been improving ever since the termination of the engineers’ strike. 
Some of the inquiries are followed by orders, and there is little 
doubt that 1909 will be a more favourable year than 1908 has 
been. The building of more steamers does not meet with the 
approval of the existing shipowners, for paying freights can hardly 
be secured when there are too many vessels; and it is not to be 
denied that there are too many at present, for over a million tons 
of shipping are laid up in British and continental ports, mainly on 
the ‘Pyne and Mersey in this country, and at Hamburg and 
Rotterdam on the Continent. It is held that before new vessels 
are ordered there should be a very large reduction in the number 
of steamers laid up, instead of which the number is being in- 
creased. Adding to the mercantile fiset can only bring rates of 
freight further down. In the interests of the shipowners a cessa- 
tion of building operations for some time to come would improve 
matters. A short time ago there was a brisker state of affairs in 
the shipping trade, and freights rose ; that quickly brought out 
a pn ae Po number of the idle steamers, and the rates of 
freight fell back directly. 


Engineering. 

Respecting the proposed engineering combination which 
caused somewhat of a sensation two or three weeks ago, nothing 
definite has yet been made public, but it is said to be still 
under the consideration of some of the firms on the Tees and 
Wear, and may result in some combination being formed, but the 
organisation will be nothing like as important as was first mooted, 
and will be confined to firms engaged in the marine engineering 
trade. 


Industrial Co-partnership. 

In regard to Sir Christopher Furness’s scheme of co- 
partnership, it may be stated that Furness, Withy and Co. have 
definitely decided to cease to be shipbuilders, and Irvine’s Dry 
Dock Company will buy up their Middleton shipyard, which will 
be carried on under a scheme of co-partnership under the title of 
Irvine’s Dry Dock and Shipbuilding Company. Sir Christopher 
Furness is to be managing director, and Mr. Purdon general 
manager. It will be a condition of employment that each work- 
man takes ten £1 shares asa minimum. Trades union rates and 
conditions of labour will obtain, and every man employed must be 
a member of some society. 


Coal and Coke, 
The coal market continues very quiet, and prices are con- 





G.M.B. pig iron had fallen from 50s, 3d. to 49s, 9d., and the 


siderably below what were ruling a few months ago. Still, the 
market Sow been steadied a little by the big contracts which are 
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to be given out by the Swedish State Railways and the British 
Admiralty. The former requires half a million tons of steam coal, 
and the Admiralty want steam coal for supply to the dockyards 
over next year. It is expected that 10s. 6d. to 11s, per ton f.o.b. 
will be quoted, which is very much less than the figures at which 
the last contracts from the same buyers were placed. Good 
inquiries are reported for gas coals, and 10s. per ton f.o.b. seems 
to be about as much as can be secured for best qualities. Bunker 
coals are cheaper than they have been for a long time. A year 
ago 13s. to 13s. 6d. per ton f.o.b. had to be paid for them, but 
shipowners can now get them at 8s. 104d. to 9s. f.o.b. Thus, in 
1909 the shipowners should in this respect be considerably better 
off than they have been this year. Foundry coke is at 17s. 6d. 

r ton f.o.b., and furnace coke at 16s, per ton, delivered equal to 
Middlesbrough. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General Trade Outlook. 

ALL that can be said regarding the state of trade 
generally is that there is a somewhat more hopeful feeling in 
business circles. From America very encouraging advices come, 
based mainly, it would seem, on the settlement of the Presidential 
office. It would appear that the prevailing sentiment there is 
that trade affairs have reached the worst, and that there should 
now be a revival. This opinion has been refiected by a rush of 
business in the stock markets. It has not infrequently happened 
that a genuine impetus to regular trade has been imparted by 
speculative movement, and the American news has therefore been 
accepted as a favourable point in the situation, which is further 
brightened by the settlement of the dispute in the Lancashire 
cotton trade. 


The Pig Iron Market. 

The pig iron warrant market has experienced a consider- 
able uplift from causes alluded to above. The amount of business 
due this week, largely for future delivery, has been considerably 
greater than for some time past, and prices have risen from 2s. to 
3s. per ton above the Jowest points recently touched. Business 
has been done in Cleveland warrants from 48s. 8d. to 50s. 1d. 
cash, 48s. 10}d. to 50s, 3d. one month, and 493, 2d. to 50s, 9d. 
three months. Transactions have also occurred at 49s. 34d. to 
50s. for delivery in seven days. The market for Scotch warrants 
is practically inoperative owing to the small quantity of iron (1000 
tons) in store, and the prices move automatically with those of 
Cleveland iron. 


Scotch Makers’ Iron. 

The stir in the warrant market has reflected favourably 
as regards Scotch makers’ iron, and called out a certain amount of 
fresh business. So far, however, actual orders are for the most 
partof small proportions. An exception has to be noted in the 
case of several thousand tons of Scotch pig iron purchased 
towards the close of Jast week for transmission to England. This 
purchase followed at once on the settlement of the labour trouble 
in Lancashire, and it is expected other similar business 
will be rendered practicable by the same cause. Fair shipments 
of pig iron are taking place to Canada and Australia, and what 
may be described as a comparatively large business is being done 
with Italy. Inquiries on account of Scotch consumers are only 
moderate. There are 77 furnaces in blast in Scotland, compared 
with 82 at this time last year. Prices of makers’ iron have a firmer 
tendency. Govan and Monkland, Nos. 1, is quoted at Glasgow 
56s. 6d.; Nos. 3, 54s.; Carnbroe, No. 1, 58s.; No. 3, 55s; 
Clyde, No. 1, 61s.; No. 3, 56s.; Gartsherrie, No. 1, 61s. 6d.; 
No. 3, 56s, 6d.; Summerlee and Calder, Nos. 1, 62s.; 
Nos. 3, 57s.; Langloan, No. 1, 65s.: No. 3, 60s.; Coltness, No. 1, 
90s.; No. 3, 60s. 6d.; Glengarnock, at Ardrossan, No. 1, 62s.; 
No. 3, 57s.; Eglinton, at Ardrossan or Troon, No. 1, 563. 6d.; 
No. 3, 54s.; Dalmellington, at Ayr, No. 1, 59s.; No. 3, 54s.; 
Shotts, at Leith, No. 1, 62s. 6d.; No.3, 57s. 6d.; Carron, at Grange- 
mouth, No, 1, 63s. 6d.; No. 3, 57s. 6d. per ton. 


The Hematite Trade. 

There has been a slightly better feeling in the hematite 
pig iron trade generally, and in the Glasgow market on Tuesday a 
quantity of ‘oneness hematite was purchased at 59s. for 
delivery in one month, this figure being 9d. above the nominal 
price a week ago. The current output of Scotch hematite pig iron 
1s at the rate of about 500 tons a week larger than at this time last 
year. Makers have fair orders in process, and they are quite 
justified in looking some distance ahead, for it is certain that 
eventually large quantities of their product will be required. 
There are heavy imports of hematite ore into the Clyde, no fewer 
than twelve cargoes having arrived in the course of the past week. 
Scotch hematite pig iron is quoted 59s. to 59s. 6d. for delivery at 
the West of Scotland steelworks, 


Shipments of Pig Iron. 

There has been a considerable improvement in the 
amount of the pig iron shipments in the past week, the total being 
8380 tons, compared with 5475 in the corresponding week of 1907. 
Of the total, there was despatched to Canada 875 tons, South 
America 570, India 60, Australia 761, France 45, Italy 2290, Ger- 
many 60, Belgium 50, China and Japan 122, other countries 165, 
the coastwise shipments being 3382 tons, against 2765 in the 
corresponding week of last year. The arrivals of Cleveland pig 
iron at Grangemouth were larger than usual, amounting to 13,805 
tons, compared with 8951 in the same week of 1907. 


Finished Iron and Steel. 

The inquiries being made suggest that by-and-bye there 
may be an improvement in three important departments; but the 
current business is disappointing, and the work available is insuffi- 
cient to keep plant in full operation. It is apparent that there is 
a considerable amount of work in prospect, some of which is 
likely to be secured for this district, but so far the depression has 
scarcely to any extent been relieved. 


The Coal Trade. 

The strength of the coal trade position is in the ship- 
ments, which have again been remarkably good, and the aggregate 
exports are now very little behind what they were at this time 
last year. Prices of shipping coal are nominally unchanged. 
There is still comparatively little being done in coal for manufac- 
turing purposes, but the inland household demand has improve*, 
owing to the colder weather. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Coal Trade. 

THE collection of laden coal wagons at Barry Dock on 
Monday last did not give much assurance of an improved tone in 
the coal trade, and at the Rhymney “‘ bay,” Cardiff Railway, and 
other places there was not the movement which coalowners like to 
see. A sluggish character marked the coal district generally, and 
even at Llanbradach, where the coal strike has just ended, the 
usual activity following a suspension of work was absent. In the 
Newport district more life was shown, and this, last week, was 
proved by the despatch up to Saturday of 96,920 tons, of which 
about 18,000 tons werefor coastwise. e October shipments of 
coal showed an increase of foreign coal trade from Newport, Mon. 





of 48,073 tons, of 9268 coastwise from Port Talbot, and of 12,089 
foreign and 596 coastwise from Llanelly. 


Latest Coal Prices at Cardiff. 

Quotations :—Best steam coal, lds. 6d. to Ids. 9d.; 
best seconds, 13s, 9d. to 14s. 3d.; ordinary seconds, 13s. to 13s. 6d. ; 
best drys, 15s. to 15s. 6d.; ordinary drys, 13s, to 13s, 3d.; best 
washed nuts, 12s. 6d. to 13s.; seconds, 10s. 6d. to lls.; best 
washed peas, 10s. 9d. to 11s. 3d.; seconds, 9s. 3d. to 9s. 6d.; very 
best smalls, 7s. 3d. to 7s. 6d.; best ordinaries, 6s 3d. to 6s. 9d.; 
inferior sorts, 5s. 6d. to 5s. 9d.; best Monmouthshire black vein, 
13s, 3d. to 13s, 6d.; ordinary Western Valleys, 12s. 3d. to 12s, 9d. ; 
best Eastern Valleys, 12s. to 12s, 3d.; seconds, 11s. 3d. to 11s. 6d. ; 
Bituminous coal; Best households, 17s. 6d. to 18s.; best ordi- 
naries, 14s. 6d. to 15s. 6d.; No. 3 Rhondda, 17s. 6d. to 18s.; 
brush, 13s. 9d. to 14s. 38d.; smalls, 9s. 6d. to 10s.; No. 2 Rhondda, 
lls. 3d. to lls. 6d.; through, 8s. 9d. to 9s. 3d.; smalls, 6s. to 
6s. 6d. Patent fuel, 15s. 3d. to 15s, 6d. Coke: Furnace, 15s, 6d. 
to 16s. 6d.; foundry, 17s. 6d. to 20s.; special foundry, 24s. to 
25s. 6d. Pitwood, 17s. 3d. to 17s. 6d. Buyers are quoting as low 
as 16s. Yd. Variations of price of coal are heard on ‘Change ; the 
lowest for best steam has been given at 14s. 2d. 


Anthracite. 

A firm aud healthy tone in the trade was indicated at 
Swansea this week. Large was in strong request, and higher 
prices were asked. Red vein not so buoyant, but prices retained ; 
machine coals scarce, and cobbles difficult to get ; rubbly culm 
hardening ; duff depressed. Latest quotations :—Best large mat- 
ting, 24s. 6d. to 25s. net ; seconds, 22s. to 23s. net. Big vein, 
2ls. 6d. to 22s, 6d., less 24; red vein, 13s. 6d. to 14s. 64., less 24. 
Machine-made cobbles, 6d. to 23s. 6d. net. Paris nuts, 
25s 6d. to 26s. net. French nuts, 26s. to 26s. 6d. net ; German 
nuts, 25s. 6d. to 26s. net. Beans, 19s. 6d. to 20s. net ; large peas, 
l4s. 6d. to 15s. net ; fine peas, 10s. to 10s. 6d. net; rubbly culm, 
4s. 9d. to 5s. net; duff, 2s. 3d. to 2s. 9d. net. Other coals 
at Swansea: Steam coal, best large, 15s. 6d. to 16s.; seconds, 
13s. 6d. to 14s.; bunkers, 9s. 6d. to 10s.; small, 7s. 6d. to 8s.; 
No. 3 Rhondda, 16s. 6d. to 17s.; through, 14s. 6d. to 16s.; small, 
9s, 3d. to 10s. 3d., all less 24. Patent fuel, 12s. 6d. to 12s, 9d. 
Patent fuel brisk. This week the dispatches one day were 7800 
tons from Swansea, and 3706 tons from Cardiff. 


More Coal Contracts for France. 

One of the most important of the contracts for coal to 
France is that of the Compagnie Gen. Transatlantique. This, 
best and second, aggregate about 300,000 tons. Prices this time 
have ranged between 13s. 6d. and 14s. 6d. on the usual 3d. dis- 
count. Reckoning freight at 6s., this brings the price of best 
steam to 14s. 6d., which represents very closely the prices arranged 
over 1909 for best steam. ‘‘ Rising prices” for Cardiff middlemen 
for Port Said are stated to be fixed at 21s, 


Iron and Steel. 

It is evident that consignments of iron ore to Wales are 
on the increase. Most of the principal works are importing 
largely, and the impression locally is that a change for the better 
is advancing. Weouen are more hopeful from the improvement 
that has set in with America. Dowlais now would appear to be 
well placed for capacity to turn out steel rails to a large quantity, 
and the latest market price favours buyers. Last week 4000 tons 
of heavy steel rails were turned out, chiefly for India. In addi- 
tion, light rails, angles, &c., figared. Swansea, during the week, 
imported 650 tons steel rails. From Glasgow, Swansea also 
received 160 tons steel turnings. Guest and Co., Blaenavon, and 
Ebbw Vale were leading importers of ore, principally from Bilbao 
and Decid». Steel billet importations were on the increase from 
Germany, principally vi@ Antwerp and Rotterdam. One cargo from 
New York came to Newport—1974 billets. Baldwin's blast furnace 
last week yielded the largest output which has been given since the 
restart. The animation in the local steel trade continues at 
Swansea. Latest prices offered on Metal Exchange :— Pig iron, 
hematite mixed numbers, 59s. cash and month ; Scotch, 56s. 14d. 
cash and month ; Middlesbrough, 50s. 5d. cash, 50s. 8d. month ; 
Welsh hematite, 61s. 6d. to 62s. 6d. d.d. Stecl bars: Siemens, 
£4 9s. to £4 10s.; Bessemer, £4 8s. 9d. No change in heavy and 
steel rails, but as Middlesbrough is expecting an advance Wales 
may follow, as prices are regarded as low. Rubio oreis at 14s, 9d. 
to 15s. Cardiff and Newport. Newport imported 1110 tons steel 
from Antwerp midweek, consigned to Mordey, Jones and Co., and 
Ebbw Vale the same day 3300 tons ore from Bilbao, 


Tinplate. 

There is no abatement in the activity throughout the tin- 
plate districts generally. Mills have been working full time. 
The works last week accounted for 84,232 boxes, and the ship- 
ments totalled 118,843 boxes. Stocks at Swansea are now down 
to 186,090 boxes. It was the comment in Swansea last week that 
the intermediate and finishing branches at most of the works were 
very busy. At the last Harbour meeting special reference was 
given by the chairman and by Lord Glantawe to the substantial 
trade now being done, showing, as it did, an increase of fully 20 
percent. While other industries showed a falling off, tinplate 
was on the ascending grade. The greatest increase, it was re- 
marked, was to China. In October last year the shipments to that 
quarter amounted to 274 tons ; last October they amounted to 2422 
tons. To Russia, Holland and Italy there had been an increase in 
trade in tinplate. In sympathy with an advance in metals 
prices are slightly altered : Bessemer primes and Siemen’s primes, 
12s, 3d. to 12s, 44d.; ternes, 22s.; wasters at usual reduction ; 
C.A. roofing sheets, £8 5s. per ton; big sheets for galvanising, 
£8 7s. 6d.; finished black plates, £9 7s. 6d.; ga!vanised sheets, 
24 g., £12 10s.; block tin, £141 cash, and £142 7s. 6d. three 
months. Swansea also quotes the following :—Copper, £64 16s. 3d. ; 
lead, £14 10s.; spelter, £20 17s, 6d.; silver 2246d. per ounce, 


Trade in the Swansea Valley. 

Tinplate trade brisk ; copper works well employed. In 
the weldless tube works fifty hands had to be dispensed with 
owing to fluctuations, but no real depression, and it is expected 
these will be taken on shortly. Good work is being done at the 
spelter factories and Mond nickel silver works, 


Great Railway Fusion. 

In theautumn or beginning of a year, generally in time for 
the Courts and for House of Commons committees, there is often 
a rumour in Wales of railway fusion with one or other of the lead- 
ing railways—the Great Western, Rhymney, Taff Vale, and Cardiff. 
This year the rumour is more pronounced, and it is also asserted 
that negotiations are proceeding, but up to date no official state- 
ment has been made. There may be some truth in the rumour. 
The effect on shares has been marked, still it may be well to await 
later developments. Negotiations are proceeding, it is quite 
understood. The latest statement made by an authority is that 
the opinion prevails in board-rooms and among shareholders that 
the three companies—the Cardiff, Rhymney, and the Taff Vale— 
could be advantageously worked as one. A director of one of the 
principal lines suggests that the amalgamation of a working 
arrangement is inevitable under the present stress of competition. 
Up to our despatch an official pronouncement is lacking. 








LAUNCHES AND TRIAL TRIPS, 


WaRaTAH, twin screw steamer; built by Barclay, Cuile and 
Co., Limited; to the order of William Lund and Sons, Blue 
Anchor Line, London ; to carry 10,000 tons ; engines, quadruple- 
expansion ; trial trip, October 23rd. 

Port INGLIS, steel screw steamer ; built by Irvine’s Shipbuilding 





and Dry Docks Company, Limited ; to the order of Furn 

Withy and Co., Limited ; dimensions, 289ft.-6in. by 40ft. et 
20ft. 6}in.; engines, triple-expansion, 204in., 33in,, 54in, by 36i y 
stroke, pressure 180 lb, ; constructed by MacColl and Pollock’: ¢ ial 
trip, November 4th. a 

Harvey Scort, steel screw'steamer ; built by the Blyth Shi 

building and Dry Docks, Limited ; to the order of John 0, Scott 
and Co., of Newcastle-on-Tyne ; dimensions, 255ft. by 36ft. 9in 
beam ; engines, triple-expansion ; constructed by the North. 
Eastern Marine Engineering Company ; launch, November 7th, 








PERSONAL AND BUSINESS ANNOUNCEMENTs, 


Mr. JOHN BARNES, Assoc, M. Inst., C.E , asks us to state that 
he has changed his address to 15, Ribblesdale-place, Preston, 

Mr. J. TayLor PeDpIE has resigned his position with the Bir. 
mingham Small Arms Company, and has accepted a responsible 
post with Vickers, Sons and Maxim, Limited. 

Mr. Harry W. Tay.or, of St. Nicholas Chambers, Newcastle. 
on-Tyne, informs us that he has taken Mr. William Wallin his 
late manager, and Mr. Walter K. Taylor, his brother, into partner. 
ship, and that the name of the firm will hereafter ‘be styled 
Taylor, Wallin and Taylor. 

Mr. JOHN H, KIPLING informs us that having purchased the 
business of the late firm of Thomas Hamilton and (Co., of 99 
Cannon-street, E.C., he has established himself at 9, Gracechurch. 
street, E.C., under the style of Kipling, Hamilton and o., and 
that he will continue the business with the co-operation of Mr. D, 
W. Rodger and Mr. Bruce Hamilton. 








LEEDS LOCAL SECTION OF THE INSTITUTION OF ELECTRICAL, ENGI- 
NEERS.—The second general meeting of the session will be held at 
the University, Leeds, on Wednesday, the 25th November, 1908, 
when the chair will be taken at 7.15 p.m. Paper to be read by 
Mr. W. N. Y. King, on ‘‘ Comparison of Natural and Induced 
Draught Systems.” 

ConTracts.— Messrs, Joseph Kaye and Sons, Limited, of Leeds, 
and 93, High Holborn, London, who have already supplied over 
25,000 of their patented seamless serrated oil cans to H.M. Navy, 
have again secured the contract from the Admiralty for the whole 
of the future supplies for the ensuing three years.—The Humboldt 
Engineering Works Company has received from the George Von 
Giesche's Mining Company an order for a complete lead and zinc 
blende ore dressing plant for the Bleischarley Mine in Upper 
Silesia. This plant is to treat 1000 tons of ore in ten working 
hours, and will, it is claimed, be the largest plant of this descrip- 
tion ever made. 


THE RarLway CLvUB.—At a meeting of the Railway Club, held 
at 92, Victoria-street, S.W., on November 10th, the chair being 
taken by Mr. A. K. Bruce, A.M.I. Mech. E., a paper was read by 
Mr. J. F. Gairns on ‘‘Superheating Apparatus for Loco- 
motives.” Mr. Gairns reviewed at some length the various 
problems of steam engineering concerned and considered the com- 
sarative properties of ‘‘saturated” and ‘‘superheated” steam, 
The advantages of superheating were then dealt with, and the 
reverse aspects received considerable attention, the lecturer 
endeavouring to show both sides of the question as fully as 
possible, though he expressed the opinion that, all things con- 
sidered, the advantage rests very decidedly with ening, 
The main classes of apparatus were considered and drawings of 
some twenty examples illustrated by means of slide views, The 
paper was well received by a large audience of members and 
visitors, and gave rise to an interesting discussion, 


JUNIOR INSTITUTION OF ENGINEERS.—A numerously attended 
visit of this Institution took place recently to the works of the 
Limmer Asphalt Paving Company, Blackwall. Under theguidance 
of Mr. H. D. Blake, director and general manager, and members 
of the staff, the party were shown the complete processes of manu- 
facture, including the crushing of raw material, heating, manipula- 
tion into mastic blocks for roofing, flooring, &c., and preparation 
of compressed powder for -— ys The Lithofalt block 
making hine was inspected. The mineral asphalt blocks are 
produced under a pressure of 150 tons to 200 tons ; they are laid 
down in the same way as ordinary wood-paving blocks, and it is 
claimed that they possess several important advantages as com- 
pared with wood, namely, durability, elasticity, and ab of 
noise, At the conclusion a vote of thanks for all that had been 
done to render the visit so interesting and enjoyable was passed 
on the proposal of Mr. Geo. T, Bullock, vice-chairman, and Mr 
Blake responded. 


INSTITUTION OF CIVIL ENGINEERS: GLASGOW ASSOCIATION OF 
StupENts.—The first general meeting of this body was held in the 
Royal Philosophical iety’s Hall, Bath-street, Glasgow, on 
November 9th, Mr. W. M. Alston, M. Inst. C.E., president, in the 
chair. The principal item on the agenda was a lecture on “The 
Structure of Metals and Alloys,” by Mr. G. H. Gulliver, in which, 
after some reference to the property and uses of metals and alloys, 
detailed attention was directed to the methods of structure study. 
For microscopic observations small pieces of metal were highly 
polished, and were then etched with a suitable chemical reagent. 
Some parts of the metal were corroded more rapidly than other 
parts, and certain features of the structure were thus rendered 
visible. Mention was made of the use of the microscope in 
detecting impurities in the metal, and in estimating approximately 
the composition of an alloy. The information obtained by 
measuring freezing point, melting point and transition tempera- 
tures of alloys was of great importance, especially when correlated 
with the microscopic observations. The employment of etched 
se tions was recommended as a practical workshop test. Such 
sections were easily prepared for eye observations alone, and a 
number of actual cases were cited in which information of great 
value had been obtained in this manner. Subsequent microscopic 
examinations of the pieces gave still more valaatle results, 


INSTITUTION OF ELECTRICAL ENGINEERS: GLASGOW LOvAL 
SecTIoN.—The opening meeting for the current session of this 
body was held in the Royal Philosophical Society’s Hall, Bath- 
street, Glasgow, on November 10th, when Mr. W. W. Lackie, 
M.LEE, chief engineer to the Electricity Department of the 
Glasgow Corporation, presided, and delivered an address as 
chairman for the session. He pointed out that, as the supply 
of electrical energy in this country now employed a capital 
of 534 millions sterling, with an annual revenue of 64 millions, the 
growth of the electrical industry might be taken as an indication 
of the state of the country’s trade. Last year, between the 
Electricity and Tramways Departments of the Glasgow Corpora- 
tion, some 59 million units of electrical energy were generated, 
representing a revenue of £370,000, and to transform that energy 
some 50,000 horse-power of plant was required. Citizens, by join- 
ing together and taking supply from one central source, got the 
benefit of a much lower rate, due to the load factor on the generat- 
ing station being very much better than the load of each individual 
consumer or class of pre a a companies — were 
supposed to supply electrical energy for power purposes only were 
allowing from 15 to 20 per cent. of the energy so supplied to be 
used for lighting at power rates. They might look forward to the 
day when, the supply of energy for power being 90 per cent. of 
the total output, electrical energy for lighting would be sold at a 
rate corresponding to the present charge for power. At present 
the standing charges which had to be met by the supply ender: 
taking were three times as great in the case of energy to be used 
for lighting as they were for energy to be used for power purposes, 
and the cost of coal per unit to supply a lighting consumer was 
double what was necessary for the supply to a power consumer, 
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NOTES FROM GERMANY. 
(From our own Oorrespondent.) 


Rheinland-Westphalla. 

Tue feeling all round is very quiet, and the scarcity of 
employment has become quite serious in some branches. This 
ought to be a brisk period, but instead, the condition of the iron 
market is going from bad to worse, At various factories the 
working hours have been reduced. There isa good deal of uncer- 
tainty everywhere, and the outlook is decidedly clouded. The 
demand for all descriptions of pig iron has been extremely limited 
during the week, and the steel works likewise complain of the 
difficulty they experience in securing orders, At a recent meeting 
the Siegerland blast furnace works resolved to form a union for 
sale for 1909, and outsiders will be invited to join. _ The bar trade 
js very unfavourable. M. 95 to 96 p.t. is accepted in some cases, 
and the mills seem to have given up all hope of a remunerative 
pusiness. The plate and sheet mills are rather indifferently em- 
ployed, and the activity of the construction shops is but moderate. 


The Silesian Iron Market. 

Iron and steel remain in moderately good demand. In 
order to facilitate the export business in the most neglected 
branches of the iron industry, viz., the rolling mills, foundries and 
machine factories, the Upper Silesian coal pits have resolved to 
grant a bounty of M. 1.50 p.t. for consumed coal. 


The German Coal Market. 

In the Rhenish- Westphalian district consumption is 
limited and the output of coal has been considerably reduced. 
Last month’s business in coal is stated, by the coal syndicate, to 
bave shown a further decreuse. Not merely the iron industry, 
but also railway administrations and shipping companies have 
purchased much less than they usually do, and the consumption 
of the gasworks is not nearly so high as previously. The Silesian 
coal business continues satisfactory, aud shipments have been 
heavy during the past month. The coke trade shows rather more 
life than previously. 


Austria-Hungary. 

There is nothing of any interest to be recorded in connec- 
tion with the iron and steel industry of Austria-Hungary. A quiet 
but pretty regular demand is experienced in most departments. 
The prospects for 1909 in the wagon department are less favour- 
able than they were last year, and restrictions in output and a 
reduction of the working staff may take place in the next quarter. 
The locomotive “ry on the other hand, are looking forward to 
being well occupied during the next year. List quotations have 
not altered as compared with the prices quoted recently. The 
demand for engine fuel is lively, and all sorts of coke have also 
been in good request, 


Further Decrease in Belgium. 

Only the most limited business continues to be done in 
iron and steel, and there are indications of further depression 
in trade. Prices have again been slightly reduced in some 
instances, although they are so low already that a further decrease 
would appear unlikely. Both bars and girders are exceedingly 
dull. Plates and sheets are comparatively well inquired for ; 
the latter especially have shown some life recently. Wire rods 
are in poor demand ; moreover, the competition of the German 
works is particularly strong in this article. The Belgian State 
Railways will soon place orders for 200 locomotives ; 100 are to be 
delivered in the course of next year, and the remaining 100 loco- 
motives will be executed in 1910. The lack of confidence and 
general dulness is very marked in the Belgian coal trade, the 
utmoct reserve being shown by both dealers and consumers, and 
the prices for engine fuel have again become easier. House coal 
is stiff in price, except small nuts, which have been weak. (Quota- 
tions for house coal are not expected to change before March. 
The general aspect of the briquette trade is unfavourable, and in 
the coke industry the increase in stocks is causing uneasiness ; 
there has been talk of concessions that are to be granted on orders 
already previously booked. 








AMERICAN NOTES. 


(From our own Correspondent. ) 
New York, November 3rd. 


THE larger business interests are anxiously awaiting the return 
of the railroad managers to the market. The managers, acting 
under the boards of directors, are purchasing only for necessary 
improvements and repairs. Even repairs are slowly made. When 
the roads are forced to repair on a large scale there will 
necessarily be an enormous demand. Prosperous agricultural 
conditions assure a revival of railroad construction in the near 
future, but no improvement of a radical character need be looked 
for until two things happen—first, a general improvement in the 
earning power of railroads, and second, a general advance in the 
value of railroad stocks, Wire products, such as nails, fence wire 
and the like, are in improving demand. The hardware interests 
are looking for a pronounced improvement for spring deliveries. 
Factory and store stocks are as low as they can safely be, and 
manufacturers will wait until there is an actual demand in sight. 
The pig iron markets continue dull. Rail mills are not getting 
business, but makers are awaiting with a good deal of anxiety the 
placing of an order for the Pennsylvania Railroad Company for 
150,000 tons, which they hope will be the signal for the placing cf 
orders by other systems ; but there will be no general rush in the 
placing of orders, because the immense plant at Gary, Indiana, 
will soon be in operation, and it will add 20 to 25 per cent. to 
existing capacity. At present the rail mills are ayeraging 55 to 
60 per cent. of their capacity. 

There have been some extraordinary sales of copper during the 
past ten days, aggregating about 80,000,000 lb., selling at prices 
from 13.50 to 13.80, mostly electrolytic. Orders for 50,000,000 Ib. 
are said to be held up. The bulk of next month’s production is 
peters: J sold. Stocks are low among domestic consumers. 

ectrical equipment manufacturers will be large buyers, because 
of the revival of business in that line. Tin will be in good demand 
during the next two months, because of the revival of business in 
oa in which tin is used. January deliveries are quoted at 
WYO. 








INTERCEPTING TRAPS.—The Local Government Board have 
appointed a Departmental Committee consisting of Dr. L. W. D. 
Mair, Mr. A. A G. Malet, M. Inst. C.E., and Mr. H. T. Pearson, 

‘RIB A., with Mr. G. H. Terry as secretary, to inquire and 
report with regard to the use of intercepting traps in house 
drains, Amoprg the first action of this committee has been the 
sending out of a letter addressed to the town clerks of the prin- 
cipal towns of England and Wales, in which it is set out that the 
members will shortly be prepared to receive evidence on the sub- 
ject from medical officers of health, engineers, architects, and 
others having special knowledge of it, and asking whether the 
officers of the Town Council would be prepared to give such 
evidence, The terms of reference will probably involve con- 
sideration of the need or otherwise of the intercepting trap ; of 
any disadvantages of the trap ; of the effect on the community of 
enanations from sewers and drains; to some extent also of the 
Ventilation of sewers and drains ; and of the bearing of existing 
Conditions on the question, 


BRITISH PATENT SPECIFICATIONS. 


Win on insantion Hesmmeninaiel Semaivnad Geen ant altran 
of the Communicator is printed in i: 4 

When the abridgment is not illustrated the Specitcation is without 
drawings. 
Copies of Specifications be obtained at the Patent-office Sale Branch 
25, thampton-buildi: on Charen Laudion, W.C., at 8d. each, . 

The first date given is the date of application; the second date at the 
ond of the abridgment is the date of the advertisement of the acceptance of 
the complete specification, 

Any person may on any of the grownds mentioned in the Acts, within two 
manda af the Gate ginen ot the ond. oj the dhrtdguent, glee neties ot the 
Patent-office of opposition to the grant of a Patent. 


STEAM ENGINES. 


4645. February 29th, 1908.—DevicE rOR RECOVERING OIL FROM 
SreaM, ly Robert Mees, of 39, Boulevard du Parc, Gand, 
Belgium. 

This invention relates to an improved and simplified form of 
apparatus for recovering oi] from steam, and relates to that type 
of separator in which a tangential inlet is arranged in conjunction 
with a helical separator, through the outer wall of which the oil is 
centrifugally projected and thus separated from the steam. The 
simplified construction according to this invention consists solely 
































of an outer casing with a tangential inlet and a short helical wind- 
ing of perforated sheet metal extending from the inner wall of the 
casing near one side of the inlet and terminating near the central 
axis of the device, a plain metal partition extending from the other 
side of the inlet and joining the end of the perforated winding 
near the centre of the apparatus. The accompanying engraving 
illustrates the apparatus, and in this C represents the wall through 
which the oil is driven. The steam enters the vessel as shown, 
and escapes upwards through the branch B. Two perforated 
plates are arranged in the branch to prevent any oil from being 
carried away.— October 21st, 1908. 


INTERNAL COMBUSTION ENGINES. 


18,589. September 4th, 1908.—IMPROVEMENTS IN VALVES FOR 
INTERNAL COMBUSTION ENGINES, by Lowis Saussard, of 66, 
Avenue de Suffren, Paris. 

This improvement consists in arranging round the stem of an 
inlet valve an aperture for an additional admission of air. This 
aperture is closed so long as the engine is working slowly by means 
of a very light disc loaded by a spring. This arrangement allows of 
providing a smaller sectional area for the suction pipes in order 
to give a greater speed to the carburetted air when working 
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slowly and to ensure a satisfactory feed. When working at 
normal speed the greater depression which is obtained determines 
the extent of opening of the disc closing the inlet aperture for the 
admission of the additional air, so that pure air will be added to 
the explosive mixture, thus forming amore perfect mixture. The 





below it keepsit in position ; the valve stem is guided by B, and 
“a spring closes the valve at the right time.—October 21st, 


ELECTRICAL. 


28,289. December 23rd, 1907.—IMPROVEMENTS IN AND RELATING 
To ELzcrric Circuit BREAKERS, Edward Neville Bray, and 
Bray, Markham and Neiss, Limited, all of Blackhorse-lane, 
Walthamstow. 

This relates to switches or circuit-breakers and is especially 
applicable to circuit-breakers for use with switches of the loose 
handle type, that is to say, switches in which the release magnet 
or coil can open the sate te any position of the operating handle, 
whether such handle be held rigidly or not. In the controller 
switch illustrated in the ‘‘ off” position the movable switch arm A 
having an insulated contact surface B, is pivoted at C, and is con- 
nected by a rod D with the arm E pivoted at F. This arm is 
raised by the cam G, which is turned by the hand wheel to make 
the circuit. The contact block arm H carrying a contact brush I 


N°26,289 























Elevation with Switch in Off Position 


is pivoted at J, and is connected by a spring with the upper end 
of the rod D. A trigger K is pivoted on the arm H and engages 
with a catch on the armature L of the coil. A distance piece M is 
carried by the rod D, and moves with that rod and the lever E to 
limit the action of the spring. In the above described construction, 
when the switch arm is in the ‘“‘on” position, should the no-volt 
release fail the trigger will be freed and the contact block arm H 
will be pulled upwards away from the switch arm A by the spring. 
In order to again complete the circuit it is necessary to turn the 
cam G back to the position shown in the engraving, when the arms 
H, A, and E will drop to the position illustrated and the arm H 
will again be caught by the trigger. There are three claims and 
four illustrations.—Octoher 21st, 1908. 


28,507. December 27th, 1907.—IMPROVEMENTS IN OR RELATING 
To ELECTRIC OVERLOAD INDICATORS, Haydn Thies Harrison, 
of 11, Victoria-street, Westminster. 

This invention relates to means for indicating when the 
maximum current in an electrical circuit has been exceeded for 

a given time. Specifically considered, the object of the invention 
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Front Elevation with Cover removed 


is to employ in a device responsive to temperature increase by the 
passage of current through it, means whereby the movable 
element of an indicator normally held stationary by a destructible 
support can be brought into action after the elapse of a given 
period of time, or of different periods of time, depending upon 
the nature of the apparatus connected in the circuit under 
control, the element held by the destructible support, when 
released, serving automatically to shunt the devi¢e upon which its 
release is dependent. When an overload occurs the reduced 
section of the upper conductor becomes heated and melts the 
fusible wire, with the result that the bridging member suspended 
by this wire is dropped across the bottom contacts, There are 
four claims and six illustrations. —October 21st, 1908, 


1546. January 22nd, 1908.—IMPROVEMENTS RELATING TO ARMA- 
TURE WINDINGS FOR COMMUTATOR ELECTRIC MACHINES, 
ESPECIALLY APPLICABLE TO HIGH-SPEED MACHINES, The Pheenix 
Dynamo Manufacturing Company, Limited, of Thornbury 
Works, Bradford, Yorkshire, and Robert Pohl, of 22, Howard- 
street, Bradford. 

This invention relates to high-speed dynamo electric machines 
having return connections between remote parts of the winding 
and the commutator, the cylindrical arrangement of these con- 
nections at the back of the armature in proximity to the shaft or 
spider, the individual conductors being joined to the main armature 
winding by means of lugs in a manner similar to that adopted in 
the construction of commutators. A segmental ring is provided 
secured against centrifugal forces in an analagous manner to a 
commutator, the insulated segments of the ring forming part of 
or being joined to the return conductors and the main armature 
winding. Bands or rings are also provided on the return con- 





construction is clearly shown in the accompanying engraving, in 





which A is the small and light annular disc, and the spring shown 





ductors in pro:imity to the lugs for the purpose of securing the 
same and the lugs against centrifugal forces. The formation of 
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the lugs in conjunction with ventilating ducts is carried out in such 
@ manner as to produce a strong fan effect for the ——- of 
cooling the armature. One form of construction according to 
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cu Weclge Shaped Meta! Block 
Longitudinal Section of the Back End of Armature 


this invention is shown in the accompanying illustration. There 


are six claims and six illustrations.— October 21st, 1908. 


SHIPS AND BOATS. 


22,749. October 15th, 1908.— IMPROVEMENTS IN AND RELATING TO 
PROPRLLERS, William Beedle, of 54, Strathnairn-street, Roath, 


This invention relates to propellers, and more particularly to 
propellers of the type described in the specification of prior letters 
— granted to the patentee, No. 7009 of 1906, in which the 

lades are theoretically generated by subdividing vertical sections 
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of cones generated through the.apices thereof by horizontal sec- 
tions, and then rounding off the ends of the blades, and has for its 
objegt so to shape the blades that the efficiency of the propeller 
is increased. e invention is illustrated in the accompanying 
illustrations. The blades a are so shaped that, instead of being 
of the same width throughout, as in the construction described in 
the prior specification referred to, they increase in width towards 
the top of the blade a as shown at a! and a? respectively, by which 
—_ the effective surface of the blades is increased. — Octuber 21st, 
1908, 


MISCELLANEOUS. 


18,370. August 14th, 1907.—IMPROVEMENTS IN MOULDING ApPPa- 
RATUS FOR COMPRESSING SAND TO ForM MOULDS FOR METAL 
CASTING, MORE ESPECIALLY APPLICABLE TO PIPE MAKING, by 
Mathew Reed Scott, Stanton-by-Dale, Notts, and John Oliver, 
The Cottage, Hallam Fields, Iikeston. 

The patent consists in a combination and arrangement of the 
various parts. Referring to the engraving, Fig. 1, A is the mould- 
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ing box, B is the seat, and C is the socket pattern which is cen- 
tralised and fixed in the seat and held in position by a turnbuckle. 
There is a worm head D revolving on E which forms the pipe body 





pattern. The compressing action is achieved as follows :—Sand is 
placed in the moulding box above the worm head—which has an 
outside flanged thread for at least one complete turn, after which 
it is continued in a modified form to meet the increased diameter 
of socket pattern C—which, on being revolved, draws sand down 
and compresses it around socket pattern C ; in a degree propor- 
tionate to force required to lift body pattern E, and as the head 
D works its way through the sand in an upward direction it carries 
with it the body pattern (which does not revolve) which forms the 
mould of the outside of pipe. When a definite length has been 
formed, the rotation of head D is stopped, and the whole lifted by 
cutside means attached to the ring at the top for a suitable height 
to allow a loose split clip pattern being slipped on the pattern E 
to form a spigot bead and — head in the manner usual to the 
trade by hand. The whole is then lifted out for commencement 
of similar operations in another bor. The socket pattern is then 
withdrawn down, leaving the mould ready for drying and coring 
up and casting, as is done in moulds formed by hand ramming.— 
October 21st, 1908. 


22,274. October 9th, 1907.—IMPROVEMENTS IN THE CONSTRUC- 
TION OF APPARATUS FOR USE IN THE MANUFACTURE OF COAL 
oan, by Alexander Avery Johnston, the Gasworks, Brent- 
ford. 

This invention relates to improvements in the construction and 
arrangement of retorts used in the manufacture of coal gas. A 
bench of inclined or horizontal retorts are constructed in such 
manner that the retorts are of considerable depth vertically as 
compared with their width horizontally, and retorts or distillation 
chambers, preferably on the walls remote from the heating flues or 

es, are provided, with means by which the gas is collected 
rom the retorts or distillation chambers, from the coolest part, 
as soon, or practically as soon, as generated. Different methods 


N°22, 274. 























of carrying out theinvention are described in the paper. Accordi 
to one method of carrying out the invention, a bench of inclin 
or horizontal retorts or distillation chambers are made, of the 
general section above described, so that the retorts or chambers 
constituting the bench are arranged in one or more pairs, formed 
of two outer walls and an intermediate or separating wall. The 
outer walls are heat-d by gases from generators or furnaces, 
while the wall separating the retorts or chambers constituting each 
pair is so constructed as to form a series of outlet passages for the 
escape of the generated gas. These outlet passages may consist of 
undercut lips, projecting portions or ridges on the inner faces of 
the separating or intermediate wall, which run along the whole 
length of the retorts, and form, with the parts of said separating 
wall immediately beneath, continuous passages, by means of 
which the gas is collected as soon, or practically as soon, as 
generated.—October 21st, 1908. 


5055. March 5th, 1908.—IMPROVEMENTS IN THE METHOD OF 
SOLDERING ALUMINIUM, by Albert Nielsen, of Nedre Strangade, 
Bragernors Drammen, Norway. 

This invention relates to a process for soldering aluminium. 
This invention is distinguished by the fact that the preliminary 
treatment of the parts to be soldered is entirely electrolytic. In 
previous cases articles have been treated with acid to etch them, 
then electrolytically coated with nickel, and then tinned by the 
use of an alloy. According to this inven ion the article to be 
soldered is first completely cleaned, and is then placed in an 
electrolyte, where it is for a short time connected with the positive 
pole of.a*suitable source of electricity, whereby it is etched to 
somé extent, and is then connected with the negative pole and 
acted on by a saline nickel solution, so that nickel is deposited on 
the article, and forms a firm combination with the aluminium. 
This done, the article is, after another cleaning, placed in a tin 
salt solution, and is connectéd with the negative pole of the source 
of electricity, while the positive pole consists of tin ; the soldering 
_ after this be accomplished by means of known soldering fluids 
and soldering bits. The cleansing of the article is done by first 
treating it with sulphuric acid, then washing it with water, then 
with a 10 per cent. solution of sodium lye, and then again with 
water. For the galvanic etching the same electrolyte may be 
employed as is used later on for the nickel deposition, by pre- 
ference a solution consisting of 4 parts by weight of nickel salt, 
2 parts by weight of spirits of ammonia, .20 parts by weight of 
citric acid, a 190 parts by weight of distilled water. After 
treatment in this electrolyte the article is washed in water, and is 
then placed in the tin salt solution.—October 21st, 1908. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oftcial Gazette, 


900,083. Gas Enoing. — (©. A. Clarke, Syracuse, N.Y.—Filed 
April 30th, 1908. 
There are eleven long claims. The first runs as follows:—An 
explosive engine, comprising a cylinder having a water jacket and 
an exhaust port, an exhaust member mounted on the side of the 
cylinder and connected thereto by means of said port, separate 
water spaces to cool said exhaust member, one of said water spaces 
disposed on top, the other disposed on the underside of said 
exhaust member, a port to connect said lower water space with 
the lower end of the jacket of said cylinder, a port to connect said 
upper water space with the top of said cylinder jacket, an inlet to 
connect said lower water space with a source of cold water supply, 
an over-flow pipe connected to said upper water space for drawing 
the hot water away from said cylinder, an air jacket —- 
concentrie to said exhaust member between said upp2r and said 





lowen water space, a ‘carburetter operatively connected to said 
cylinder, and a pipe connecting said air jacket with said 


carburetter, adapted to conduct hot air from the air jacket to said 
carburetter, substantially as described. 


900,291. Biast Furnace.—J. H. Meissner, Pittsburg, Pa.—Filed 
June 28th, 1907. : 
This invention is for the combination in a blast furnace compris. 
ing a plurality of independent sections of means for giving one 
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of the sections a movement of rotation, and means for applying 
air pressure to the exterior of the joints between the relative 
movable sections whereby an outward flow of fluid from the 
interior of the furnace is avoided. There are ten claims. 


900,754. BREECH APPLIANCE For Guns, J. F. Meigs and H. G, 
Jakobsson, South Bethlehem, Pa., assignors to Bethlehem Steel 
Company, South Bethlehem, Pa., a Corporation of Pennsylvania, 
—Frled April 15th, 1907. 

This invention is for the combination in a gun, of a barrel having 

a socket at the breech threaded internally, and a cap-piece having 


(900,754) 


supports for the block carrier, a hub threaded internally to receive 
the breech-block and externally to fit the socket of the barrel, and 
a flange enclosing the rear of the barrel, said cap-piece constituting 
a fixed and permanent part of the gun. 


901,008. EnpLess CHAIN Bucket Excavator, @. L. Hurst, Sai 
Francisco, Cal.— Filed August 28th, 1906 

This patent is for an endless chain bucket excavator and eleva- 

tor, including a series of excavating buckets having cutting edges 





and a series of independent cutting devices having cutting edges 
arranged to extend directly in advance of and at the same depth 
as the cutting ed,;2 of each excavating bucket, and in the path of 
travel of the cutting edges of the buckets. There are nine claims. 








Accorpine to statistics recently published by the 
Department of Public Works, 10,933 miles of railway were under 
traffic in Brazil on January lst of the current year, while 205/ 
miles were then in course of construction. Plans for 4148 more 
miles of railway had been approved, which made a total mileare 
en, under construction, or to be constructed, of 17,138 
miles, 
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OUR MINERAL STATISTICS. 


In accordance with our practice in previous years we 
‘ve herewith a review of Part III., “ Output,” of the 
ee and Quarries General Report and Statistics for 
Mines and Q é Pere 
1907, with the exception of the details of the coal and 
“on trades to which reference is prohibited here from 
= nsiderations of space. Market conditions always have 
heir eflect upon our metalliferous mining, good prices 
not only stimulating production in existing mines, but 
jso acting as an incentive to the development of new 
properties. This is clearly shown in the new Report, and 
ae prediction of last year with regard to an increased 
output of lead ore has been confirmed, though the increase 
of it is not quite so large as we had expected. Lead kept 
up its high price almost until the end of the year, but 
copper and zine had fallen much earlier, and we have 
to note decreased outputs of both. We are not, of course, 
concerned with the present year, and it is no part of our 
business to write obituary notices of mining ventures 
which have failed to withstand the adverse conditions of 
the last few months. Suffice to say on this head that we 
shall expect @ somewhat serious diminution in the yield 
of more than one metal when the statistics for the current 
year see the light. Quite apart from market conditions, 
several prominent mines have met with discouraging 
results in development, and this not only in the case of 
new ventures, which are of necessity more or less in the 
nature of a gamble, but also in old-established concerns 
which have paid big dividends in the past. This is by no 
means the universal experience, but it has happened in a 
sufficient number of cases to make investors somewhat 
chary when they are mapennenee for capital for British 
enterprise. A general glance at the details of the mines 
as far as they are given in the Report conveys the im. 
pression that good properties are by no means numerous. 
We have lead mines certainly which, as regards output 
of ore in proportion to their capital, are among the best 
in the world, but we have not many of this class. With 
regard to copper, at one time such an important item in 
our mineral wealth, but few of the mines opened in the 
last few years have really done much good or show 
any probability of ousting the Levant from its long 
sustained position as the chief producer Copper 
occurs in many places in North Wales, but the record of 
its mining is somewhat dreary reading, and the occurrence 
of a really good mine has yet to be demonstrated. Al- 
though, leaving out of account the old Parys mine in 
Anglesea, rich patches of ore have been found, it may be 
taken that the bulk output of any North Wales mine will 
be low grade, and witha siliceous gangue. Improvement 
on the old-established dressing procedure, therefore, seems 
imperative if satisfactory results are to be obtained. 
Moreover, the gold and silver contents must be accounted 
for on the lines of modern practice elsewhere. With 
regard to these essentials, importance attaches to the 
adoption of the Elmore vacuum process at the Glasdir 
mine of the Dolgelly Copper Company. The delay which 
has occurred in obtaining satisfactory results in the shape 
of a larger output of copper concentrates has been due, 
we are informed, to the inefticiency of the grinding 
wachinery. This has now been rectified by the purchase 
of new plant, with what are reported as very satisfactory 
results. The amount of gold in the copper of this mine 
is by no means unimportant, a fact which is not surpris- 
ing, considering its contiguity to the St. David's gold lode 
We have enlarged somewhat on this topic of copper in 
Wales, because, judged in the light of history, it seems 
certain that new copper mining ventures in the district, 
to be successful, will have to proceed on up-to-date metal- 
lurgical lines, and moreover, be provided with sufficient 
working capital to operate on a large scale. 

With regard to the Report generally, we could wish that 
the Derbyshire statistics for lead, fluorspar, and barytes 
were given in the detailed manner observable for other 
mining districts. Twenty years ago such defections 
were by no means limited to Derbyshire, as is the case 
to-day. In North Wales mines producing as little as 
one ton of dressed ore find specific reference, and this, in 
our opinion, is as it should be. By the way, we notice 
with relief that there are no more cases of mines in North 
Wales producing ore with more than the theoretical per- 
centage of lead. For the last two or three years we have 
pointed out, more in sorrow than in anger, that the assay 
values given for the ores have been, in cases, 3 per cent. 
or 4 per cent. above the theoretical. No such*eyesores 
appear in the present statistics, 84 per cent. being the 
highest figure given, and this, though somewhat high, is 
at any rate not impossible. 

_Last year’s statistics recorded the output of 12 ewt. of 
silver ore containing 435 oz. from the Perran mine, in 
Cornwall. In 1907 this mine produced four tons of ore 
containing 2959 oz. of silver. This reopening of silver 
mining after the lapse of many years is interesting, 
though we expect that the great bulk of British silver 
will continue to be obtained from lead ores. These vary 
a good deal in their content of silver, Derbyshire and 
Shropshire containing less than 8 0z. to the ton, which is 
not extracted, while the North of England and Welsh 
ores yield from 5oz. to 100z. The Trecastell Mine, Con- 
way, shows 12 oz.; the Esgairmwyn, Cardiganshire, 14 0z.; 
and the Foxdale, Isle of Man, 100z. On looking at the 
figures given for the Durham ores, we notice a decided 
reduction in the yield of silver per ton. In 1906 Lady 

ake mine showed 87 tons lead ore and 435 z. silver; in 
1907, 224 tons ore and no silver. This omission need not 
be commented on, as it is not always possible to obtain 
the figures. To pass on, however, to Wiregill, we note 
that whereas in 1906 the yield of silver was 60z. to the 
ton, in 1907 it was only 8}0z. This seems rather strange, 
as there is very little alteration from year to year in the 
Teesdale ore, 6 oz. to 7 o7. being the usual figure. From 
Weardale also we note that an increase of over a thousand 
tons of ore gave a reduction of about 1000 oz. of silver. We 
are quite at a loss to account for this reduction in the value 
of the Durham ores, especially as nothing of the sort is 





shown in the figures for other lead mining centres adjacent 
or afar. 

To glance now briefly at the more important minerals, 
they may conveniently be taken in alphabetical order. 
Arsenic, both as arsenical pyrites and white arsenic, 
shows practically the same output as in 1906, but a con- 
siderably enhanced value, the price being about three 
times as high. The increase in the output of barytes 
which we noted last year is still pronounced; in the 
figures before us the total is. 41,974 tons, or about 6000 
tons up. ‘The most productive mine is the New Brance- 
peth, Durham, while Yorkshire and Westmoreland also 
show an increase. Shropshire, on the other hand, so long 
the principal producer of the sulphate, shows a decrease. 
With regard to cobalt ore, no production is reported, so we 
presume that nothing tangible resulted from the work done 
last year.at the reopening of our one and only cobalt mine 
in Flintshire. Passing on to copper ore, which has already 
had special reference, a decrease of 966 tons has to be 
recorded. The serious reductions of output at some 
mines in Devonshire and Cornwall have to a large extent 
been made up by increases in others, and, considering the 
slump in price of the metal towards the end of the year, 
it is not surprising to note the decreased output. Tipperary 
has no place in the present returns, but we shall be sur- 
prised if the Killeen mine does not figure again in the 
list before long. The Biilybanks mine at Richmond 
pursues the even tenour of its way, and can at any rate 
testify to the possibilities of Swaledale copper mining, 
which is, of course, a revival, and by no means an inno- 
vation. Copper precipitate continues to be largely 
obtained from the waters of the Mona and Parys mines 
in Anglesea. The total output of copper ore was 6525 
tons, worth £21,253, and 267 tons precipitate worth 
£12,665. Fluorspar shows another rise, the total being 
49,462 tons, against 41,849 tons in 1906. As in former 
years, we demur to the bulk of the Derbyshire output 
being described as from mines, as it came mostly from 
old mine dumps. In Durham, or rather Weardale, to be 
more precise, quite a large proportion is now obtained 
from the lead mines, especially the Sedling mine at 
Wearhead, and we may expect to see a similar transition 
in Derbyshire when the exhaustion of the mine dumps 
becomes accentuated. The increased output of the spar 
was coincident with activity in the iron and steel trades, 
and we shall expect to see a reduction in the returns for 
the present year. With regard to gold, nearly all of 
which came from the St. David’s mine, Dolgelly, the out- 
put was 1911o0z., as against 18710z. in the previous year; 
but this is a great reduction on the 19,655 oz. of 1904, 
and bears testimony to the extreme variation in the 
values shown by the St. David’s lode. Under the circum- 
stances the present mines deserve every credit for stick- 
ing to their work; but one is inclined to use a very 
different tone towards those who, seeking capital for new 
gold mining ventures in the principality, refer to the 
results obtained in 1904 without emphasising those of 
succeeding years. Turning to iron ore, the 15 million 
odd tons is a slight advance on the previous year, 
and there seems no question of the failure of our 
home supplies. The iron ores of Great Britain, it 
may be mentioned, are obtained from mines under the 
Coal Mines Regulation Act—particulars of individual 
returns not being allowed under the statute—from mines 
under the Metalliferous Mines Regulation Act, and also 
from open quarries, the two last-mentioned sources being 
more important than the first. With regard to the 
imports of iron ore, the total of 7,641,934 tons is a slight 
reduction on the preceding year, though values are more. 
There is a reduction of over 200,000 tons from Spain, 
though this is still far and away the most important 
source of our foreign ore. For the rest we note another 
large increase in the tonnage from Algeria and a consider- 
able decrease from Norway. Coming now to the figures 
for lead, we see that the output of dressed ore was 32,533 
tons, against 30,795 tons in 1906, the increase being 
mainly due to the mines of the Weardale Lead Company. 
The value of £419,247 for the tonnage has not been 
approached for the last thirty years, and naturally the 
return this year to what must be considered more normal 
conditions has been disappointing, and in some cases 
catastrophic. With regard to the introductory observa- 
tions in lead ore, we note that the compiler of the 
statistics has enlarged his references to particular mines. 
In the list, however, given of eight of the most produc- 
tive mines, the Boltsburn mine of the Weardale Lead 
Company does not appear; we believe we are right in 
saying that it should rank fourth, if not third, in point of 
output of ore. While Mill Close and Rhosesmor did not 
add materially to their normally large output, we notice 
that the North Hendre, in Flintshire, rose from 846 tons 
in 1906 to 1648 tons in 1907. For many years the lower 
levels of this important mine have been drowned out 
and a new powerful pump—steam, not electric—has 
been installed to raise the water to the adit of the 
Halkyn Mines Drainage Company. As this pump only 
got to work towards the end of last year, the measure 
of its utility cannot be fully gauged by the returns 
before us. The Halkyn Milwr and East Halkyn mines 
all show reductions, while.Trelogan just held its own. No 
new discoveries of ore have to be noted, and the curtain 
has been rung down at Rhydwen, where the will-o’-the 
wisp characteristic of the ore occurrence discouraged the 
new company from proceeding with the operations. With 
regard to Scotland, Leadhills show a good increase, also 
the Queensberry mine at Wanlockhead, which has now 
been leased to a new company, after having been worked 
for so long by the Buccleuch family. 

Mangarese ore shows a reduction from 22,762 tons in 
1906 to 16,098 tons in 1907, and all circumstances 
taken into consideration, there is some reason to fear 
that the great rise in the output from Carnarvonshire in 
recent years is likely to prove evanescent. Compared 
with what is imported from Russia, Brazil, and India, 
the Welsh ore is low grade, and it is open to question 
whether markets which have absorbed it regularly will 





continue to de so with the advent of the newly-worked 








rich ores from India. If there were only Russia ani 
Brazil to compete with, the caze would not look so 
serious ; but the great recent developm2nt in manganese 
mining in India by British companies, as well a3 Portu- 
guese, must make it difficult for low-grade deposits to 
compete effectively. The imports of manganese ore were 
505,635 tons, against 338,423 tons in 1906. 

The amount of dressed tin ore produced was 7080 tons 
—73 tons less than in the preceding year. In view of the 
number of mines now at work and the large influx of 
capital into Cornwall, this cannot be called at all satisfac- 
tory. Quite apart from the market value of the metal, it 
seems that there are not many mines whose developments 
at present show ore in ‘sufficient quantity to be won at 
an undoubted profit. The fall in price in 1907 from that 
in 1906 was by no means so great as has since occurred, 
and the. difficulties which commenced to make themselves 
felt in 1907 have naturally been accentuated this year, 
with the inevitable result that projected enterprises have 
been coldly received by the capitalist. Dolcoath remaffs 
the principal producer with 1708 tons, other important 
mines being Carn Brea and Tincroft, Basset, Wheal, 
Grenville, East Pool and Agar, Levant, South Wheal 
Crofty, and West Wheal Kitty. Proceeding to uranium, 
it is noticeable that the value raised is given as £6500 
from 71 tons of ore. For the two previous years it was 
stated that the value of the output was unobtainable. As 
to the origin of the ore, we are only told that it came 
from the uranium mine in Cornwall—nothing being said 
as to its being the Grampound Road mine, or with regard 
to the ownership thereof. Having regard to the fact that 
there is only one other competing area of any importance 
in the world—viz., North-western Bohemia—we can quite 
understand that there may be good reasons for keeping 
things a little bit quiet in Cornwall. The figure £6500 
rather surprises us by its magnitude, and, if it relates to 
uranium alone, it indicates that the Austrians have by no 
means the monopoly with which they have been gene- 
rally credited. The value of the Bohemian ore in 1906 
was, we may say, £10,901, this representing 16 metric 
tons of dressed ore. The Cornish ore, it will be noted, is 
of considerably lower grade. 

Wolfram ore rose to 322} tons from 271 tons in 1906, 
this being obtained from eight mines in Cornwall and one 
—the Carrock Fell—in Cumberland, now one of the fore- 
most producers. 

Coming finally to zinc, we note a decline of 2742 tons, 
and a drop in values from: £142,054 in 1906 to £100,533 
in 1907. The Minera mine, which was for many years 
the leading producer, shows a serious decline, while 
Nenthead, which has held the position in recent years, 
shows another drop, its total comparing very unfavour- 
ably with that of five years ago. The same thing applies 
to the Carshield mine in Northumberland, which, it may 
be mentioned, is connected underground with the Nent- 
head mine in Cumberland, both being worked by the 
same Belgian company. The most noteworthy point 
about zinc ore production is the appearance of Cornwall 
in the list to the extent of 450 tons from New Wheal 
Leisure, Bolingay. With regard to Wales, there is little 
of a satisfactory nature to point to except the rise of 
North Hendre mine from 28 to 204 tons, the majority of 
the mines showing decreases. The low level adit recently 
driven into the Estymeon lode at the Rheidol mine, Car- 
diganshire, has certainly proved the continuation of the 
ore at depth; but, if anything, it is even more mixed with 
iron pyrites than in the upper levels. The treatment 
of such complex ore by magnetic separation, though 
proved to be perfectly feasible, seems to have made no 
progress in the county during the past year. In oppo- 
sition to the general decline elsewhere, we notice an 
increase in the output at both Great Laxey and Snaefel 
mines in the Isle of Man. With regard to the exports 
of zine ore to Belgium, which amount to 10,000 odd 
tons, we may say that the bulk of this is the product 
of the mines of the Vieille Montagne Company in 
Cumberland and Northumberland already. referred to, 
though we notice that for the first time this company is 
included in the list of zinc extractors and smelters in the 
United Kingdom. 








NEW STEEL WORKS IN THE UNITED STATES. 
No. I. 

One of the largest and most important of the large 
steel making concerns in the United States is the Beth- 
lehem Steel Company. Its extensive works are situated 
near the town of South Bethlehem, in Pennsylvania. The 
works not only make steel of various grades, but also 
manufacture steel products covering a wide range, and 
including many special products. From the Bessemer 
and open-hearth steel made by it, the company produces 
billets, rounds, flats, and plates; open-hearth steel rails 
of 60 lb. to 100lb. per yard; open-hearth steel joists, 
channels, angles, and other structural shapes, including 
wide- flanged H-sections. Pig iron, stay-bolt iron, and 
special grades of steel for high-speed tools are produced 

so. The company makes shafts and other large forg- 
ings of fiuid-compressed carbon or nickel steel ior 
marine and other engines and for large machinery; 
these are hydraulic forged, either solid or hollow, and 
either annealed or oil-tempered. Plain and drop forgings 
are made, and castings of either carbon or nickel steel. 
There is a machinery department for building hydraulic 
presses, heavy machinery, machine tools of large size, 
and large gas engines. Two special features of the works 
are the armour-plate and the ordnance departments. 
The former produces plate for warships and coast 
defences, and also for the construction of bank vaults. 
The latter department produces military and naval 
ordnance, gun forgings, gun-carriages, projectiles, and 
finished guns of al! calibres. 

A new plant, known as the Saucon Works, has 
been put in operation recently, and will be dealt 
with more especially in the following articles. This 
has open-hearth steel furnaces, and rolling mills_ of 
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the ordinary and Grey or P 
production of open-hearth rails and structural shaves 
exclusively. The older works cover an 
180 acres, and employ about 7500 men. The now 
works cover an additional 250 acres—including space pro- 
vided for future extensions—and give employment at 
present to about 2500 men. Electric power is used very 
extensively throughout the works. 

The entire plant of the Saucon Works was designed for 
the Bethlehem Steel Company by Messrs. Henry Grey 


lain-roll types for the 


area of 


Bethlehem Steel Company. These mines are now pro- 
ducing about 400,000 tons annually. The ore is carried 
in the company’s steamers to Philadelphia, and thence 
by rail. 

The ore, coke, and limestone are brought into the works 
by railway trains composed mainly of steel wagons of 
50 tons load capacity. The material may be handled in 
three ways: (1) Delivered to stock piles in the open 
yard ; (2) discharged into concrete pits for ready use; or 
(8) discharged directly into transfer wagons which run 
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Fig. 1—ORE DISCHARGING 


and Son, of New York. The steam engines were built 
by the William Tod Company and the Mesta Machine 
Company. The latter also buili some of the heavy 
machinery, but some of the largest machines and tools 
were designed by the steel company and built in its own 
shops. Practically all the machinery for the 28in. rail 
mill and the 28in. structural mill was built by the United 
Engineering and Foundry Company, of Pittsburg, Pa. 
The electrical equipment was built largely by the 
Crocker- Wheeler Electric Company, and will be described 
separately. The cost of the new works, and of the 
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directly to the blast furnaces. 
three-quarters of a mile from the blast furnaces, and its 
surface is 30ft. below the level of the railway yard where 
the loaded trains are delivered. 

Machines for discharging ore, &c., from railway wagons 
by tilting or inverting the wagons while fastened in a 
cradle are somewhat extensively employed. But the 
machine used at the Bethlehem Steel Works is peculiar 
in two respects: in the first place, it is long enough to 
take two long bogie wagons; in the second place, it has 
a movement of translation as well as of rotation. The 
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Fig. 2—THE SAUCON STEEL 


additions to the blast furnaces to give the necessary 
capacity, was about £2,500,000. 

The blast furnace plant and stock yard at the older 
part of the works have been enlarged and improved con- 
siderably in order to meet the additional requirements of 
the new open-hearth steel plant, and it will be appro- 
priate to describe them before proceeding to the descrip- 
tion of the new works. There are now five blast furnaces, 
with a total monthly capacity of 30,000 tons. There is 
one of 4000 tons, two of 4500 tons, one of 5000 tons, and 
a new cne of 12,000 tons capacity. Adjacent to the blast 
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cradle rolls bodily along a line of ways, and has a travel 
of about 36ft. from the receiving to the discharging posi- 
tion. In the latter position it is directly over and 30ft. 
above the side of the storage yard. A steel viaduct, 
2700ft. long, extends from the stock yard to the storage 
bins at the blast furnaces. It is of plate-girder construc- 
tion, with 30ft. spans, and carries a double line of rails. 
Each line has three rails, so that while narrow-gauge 
transfer wagons are used ordinarily, the standard-gauge 
railway wagons can be sent direct to the furnace bins 
when necessary. 


The stock yard is about 


| by gearing from an electric motor of 100 horse-power 
| The rails or ways upon which the cradle rolls are on , 
| slight incline, so that the cradle returns to its norma] ty 
| loading position by gravity, under control of brakes on 
| the cable drums. 

A narrow-gauge line runs beside the standard-gauge 
line which leads into the cradle. Upon this travels 7 
electric lorry or pusher, which, by means of a steel arm 
pushes two ore wagons into the cradle. They are secured 
in place by clamps operated by electric motors. The 
pusher or lorry has a drum, around which passes a steg| 
cable laid between the rails and anchored at the ends 
The drum is driven by a 60 horse-power motor, and jn 
this way the machine moves itself to and fro, The 
loaded wagons push the empty wagons out of the cradle 
the empties running by gravity to sidings, where they 
are made up into trains. In front of the cradle when 
at its discharging position is a platform for men who 
loosen any frozen or compacted ore in the inverted wagons 
by means of crowbars. 

The general arrangement is shown by the sectional 
drawing Fig. 1. The railway lines are at the right, with 
a siding laid through the cradle at A. The ore from the 
inverted wagons at B is discharged into steel bins oy 
hoppers C. These are fitted with Hoover-Mason rolling 
Fn Sl gates D, these being motor-operated cylinders 

5ft. diameter. From these bins—which are of 350 tons 
capacity—the ore may be dropped through the gates into 
transfer wagons E, for delivery to the blast furnace bing, 
These wagons carry 50 tons of ore or 40 tons of coke, 
They are equipped with electric motors and run ata 
speed of 30 miles an hour. Or the ore may be dropped 
into inclined-bottom wagons F, running laterally to dis. 
charge it into the concrete pit or trough at G. This js 
1800ft. long, and from it the ore is taken by the grab 
bucket of the ore bridge. The bottom of the pit is 
rounded to conform to the bottom of the bucket. 

The ore bridge is a travelling gantry, with a traversing 
trolley from which is suspended a 14-ton grab bucket. 
The bridge is 550ft. long, carried on two towers 250ft., 
apart between centres, and having two cantilever exten. 
sions of 150ft.each. This is shownin Fig. 1. Its weight 
is 670 tons. Each tower is supported on a truck or 
trolley which runs on a standard gauge line of rails. The 
rails are elevated 20ft. above the level of the yard. Those 
for the right-hand tower are supported by a concrete wall. 
Those for the left-band tower are laid upon an embank- 
ment built of molten slag deposited between rows of rough 
blocks of slag. Each tower rests upon a turntable bear. 
ing on the truck, and one tower has also a lateral travel 
onits turntable These connections allow for any lack of 
parallelism in the movement of the two trucks. 

The machine is operated by electricity, and is propelled 
along the rails by four 35 horse-power motors, two in 
each tower. The cable for traversing the trolley along 
the bridge is operated by two 50 horse-power motors. 
The bucket cables are handled by four motors of 75 horse- 
power each. Two motors serve the lowering and opening, 
the descent being controlled by a governor operating 
pneumatic brakes. When the bucket is loaded and closed, 
it is raised by the four motors acting together. 

The ore taken by the grab bucket from the stock pile 
or the ore pit is dropped into steel bogie wagons of the 
hopper-bottom type for transfer to the bins at the blast 
furnaces. These wagons are 26ft. long and 15ft. wide; 
the bottom doors are opened by gravity when unlatched, 
and are closed by an electric motor. Fach wagon has 
four electric motors of 35 horse-power for propulsion, and 
the wagons are run at a speed of 20 miles per hour. 

The bins at the blast furnaces have capacity for 1000 
tons of ore, 500 tons of coke, and 375 tons of limestone. 
They are arranged in two rows, served from the double- 
line steel viaduct mentioned above. To prevent the ore 
from freezing in the bins, chambers of concrete blocks 
are built along the sides, and through these the hot 
waste gases from the furnaces can be circulated by a 























Fig. 3—CHARGING MACHINE 


furnaces is a circular revolving pig iron casting machine ; 
this is 125ft. diameter, with 180 moulds. From the blast 
furnaces the molten metal is taken to the new open- 
hearth plant in 35-ton ladle wagons. The distance is 
about a mile. 


The stock yard has a capacity for 550,000 tons of iron | 


ore, 150,000 tons of coal and coke, and 60,000 tons of | 
limestone. 


ports on the lower lakes. A notable feature of the works, | 


imes Some of the ore comes from the Lake Supe- | revolves or rolls. 
rior iron ranges, being hauled by rail from the receiving | 


The cradle of the wagon-dumping machine mentioned 
above is built up of rectangular steel frames—with box- 
lattice posts —connected by longitudinal lines of girders. 
At each end and at the middle is a circular diaphragm 
of steel plate, having rectangular openings 12ft. by 13}{t. 
to admit the wagons. These diaphragms are 23ft. in 
diameter, and have wide faces upon which the cradle 
The cradle is operated by cables laid 
around the rolling diaphragms; the face of each end 


diaphragm is grooved for a single cable, while that of | , 
| to 80in. deep, and wide-flanged beam and column sections 


however, is that the larger proportion of the ore is | the middle diaphragm is grooved for two cables. The 


obtained from mines in Cuba, which are owned by the | 


four cables are wound upon drums on a shaft operated 





Fig. 4-LADLE CRANE 


centrifugal fan. The bins have cylindrical bottom-dis- 
charge gates, those of the coke bins being perforated 
so as to act as screens to eliminate the fine material or 
“breeze.” The material—ore, coke, or stone—is delivered 
into hopper-bottom wagons, each fitted with its own 


scale apparatus for weighing the quantity received. 


These wagons discharge the material into the charging 


| skips of the blast furnaces. 


The Saucon Works are laid out specially for the produc- 
tion of steel rails of 60 lb. to 100 lb. per yard, steel joists up 


having the width of flange practically equal to depth of 
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web. These 8 ecial sections will be described more fully 
: sr article. 

. r ooo of these works is given in Fig. 2. This shows 
the oral arrangement of the buildings and machinery, 
but “omits the very complete systems of railway lines. 
These include standard gauge lines for the ordinary 
ailway wagons, and 36in. gauge lines for the works 
mailway- The furnace building is about 900ft. long and 
160tt. wide. It contains ten open-hearth furnaces, each 
of 50 tons capacity, and with a hearth 15ft. by 35ft. They 
rranged ina single row, end to end. At the west 





ae the row is a 209-ton mixer, which receives the 
molten metal brought in ladle cars from the blast fur- 
naces, as described previously. The charging floor is 


70ft. wide, and on it run two electric charging machines 

built by the Morgan Engineering Company, of Alliance. 

These are for use in charging pig iron or scrap into the 

furnaces. One of the machines is shown in Fig. 3. 

A 60-ton overhead travelling electric crane spans the 
charging floor and the row of furnaces, The pouring floor 
is 60/t. wide, and above it run three 125-ton electric tra- 
yelling cranes which handle the 75-ton pouring ladles. 
One of the cranes is shown in Fig. 4. Each furnace has 
its spout operated by an electric hoist. 

Parallel with the furnace building is the gas-producer 
house, 23{t. by 845ft. This contains forty-five gas pro- 
ducers. They are of the Laughlin type, 10}ft. diameter 
and 14ft. high, with a 134in. lining. Five producers are 
run usually for each furnace, as some forcing is required 
when a furnace is served by only four producers. They 
are all charged from an overhead coal bin, andjthere is a 
conveyor plant for delivering the coal to the bin and 
removing the ashes from the pits. Close tothe gas house 
is the storage yard for scrap; this is 900ft. long, and is 
served by three overhead electric travelling cranes of 
s4ft. span. South of this there is space for two additional 
yards, to provide for future extensions of the works. At 
this point also is the dolomite plant, with rock-crushing 
machinery and siorage bine. On the north side 
of the furnace house is a yard 85ft. wide for the 
storage of ingot moulds. Provision is made for duplicat- 
ing the furnace plant on a site east of the present furnace 
house. 

The ingots are hauled on narrow-gauge lorries to the 
stripper building, where the moulds are removed by a 
100-ton stripping crane. The ingots are then taken to 
the soaking pits, of which there are six, with four 
holes each. These are in a row at one end of the 
main mill building, and are served by two 10-ton over- 
head travelling cranes. The gas valves are in a 22ft. 
passageway across the engl of tke building, and are 
served by a 5-ton travelling crane. The soaking pits 
are fired by gas from a battery of twenty gas pro- 
ducers. These are of the same type and size as those 
of the open-hearth furnaces, and have the same type 
of coal and ash-handling machinery. 

There are two blooming mills, one 40in. and one 46in. 
They are 240ft. apart. Their approach tables are 
served by 10-ton electric overhead cranes, and electric 
buggies convey the ingots from the soaking pits to these 
tables. Between the two blooming mills is a transept 
which forms the roll shop. A 50-ton electric travelling 
crane travels the full length of the transept, serving both 
mills and their engines, and also the roll shop. 

The 40in. blooming mill serves two 28in. rolling mills ; 
one is for rails and the other for structural shapes. It 
is driven by gearing from a twin-tandem compound 
reversing engine. The rail mill has a capacity of 1000 
tons of rails per day. It is a combination three-length 
mill, as described later, and is so arranged that it can 
be used to roll shapes if required. The tables on the 
finishing side are served by a 10-ton electric travelling 
crane. There is a shear beside the first table, while 
beside the table to the hot beds are five rail saws, a rail 
cambering machine, and a saw for cutting long shapes. 
Atwin-tandem compound engine drives the roughing train, 
and a cross-compound Corliss engine drives the inter- 
— ad finishing trains. The hot beds are 240ft. 
ong. 

Parallel with this end of the building is a building 
60ft. by 400ft., which contains the rail finishing depart- 
eat, and is served by a 10-ton overhead electric crane. 
Outside of the building is a 400ft. loading platform on a 
siding parallel with the yards of the Lehigh Valley 
Railway. : 

The structural or shape mill above mentioned has a 
capacity of 400 tons per day. It is of the three-high 
type, with three stands of rolls, and is so arranged as 
to be operated as a two-high mill if desired. It is 
intended to roll joists and channels up to 15in., and 
angles from 3in. by 3in. to Sin. by Sin. The mill is 
driven by an engine which is similar to that of the rail 
mill, but is controlled by an automatic governor when 
the engine is not run as a reversing engine. There are 
tables for each stand of rolls, and the tables on the 
finishing side are served by a 10-ton electric travelling 
crane. The hot beds are 235ft. by 140ft. Here there is 
a straightening machine, from which a roller table 
delivers the product to the storage and shipping yard. 
The rail mill and the shape mill have each two con- 
tinuous reheating furnaces. 

The 46in. blooming mill is driven by gearing from an 
engine which is a duplicate of that driving the 40in. mill. 
From this mill the blooms proceed—without reheating— 
toa 48in. intermediate mill and a 48in. finishing mill, 
Separated by tables. These are universal rolling mills of 
the Grey type, which will be referred to later. Each is 
driven by an engine similar to that which drives the 
blooming mill, but the universal mills are directly con- 
nected to their engines, while the blooming mill is driven 
through gearing. The mill tables are served by two 10-ton 
electric overhead cranes, These mills have a capacity 
of 1000 tons of joists per day. They will roll standard 
joists from 8in. to 24in. deep, and wide-flanged joints 

from 8in. to 30in. deep, the latter having 15in. flanges. 
They will also roll the special H-beams, already men- 
tioned, from 8in. by 8in. to 12in. by 12in. It will be seen 


by the plan that the four rolling mill engines are arranged 
in a transept, 20 that all are served by a single 40-ton 
overhead crane. A similar crane serves the engine of 
the 48in. finishing well. There is asaw at the entering 
end of the hot bed, and a straightening machine at the 
outgoing end, from which a roller table extends through 
the storage and shipping yard. 

The fitting and finishing shop for structural work is 
in a building 120ft. by 480ft. It is divided into two bays, 
each of which has a standard gauge line down the middle, 
and is served by two 25-ton electric overhead cranes. 
Besides the ordinary machine tools for bridge and general 
structural work, there are punches, riveting machines, 
multiple drills, and facing machines for working the 
special joist and H-beam sections. 

Between the mill building and the structural finishing 
shop is the storage and shipping yard, 800ft. long and 
750ft. wide. This is spanned by parallel runways for a 
continuous series of 10-ton overhead electric travelling 
cranes of 88ft. to 110ft. span. At each side of the yard, and 
at right angles to these runways, are runways for 10-ton 
cranes of 84{t. span, beneath each of which is a line of 
rails for railway wagons. The roller table, transverse 
cranes, and side longitudinal cranes provide a very flexible 
arrangement for storing, handling, and shipping the pro- 
duct of the mill. 

Steam for the various engines is generated in a single 
boiler-house, 95ft. by 400ft., containing two rows of 
Stirling water-tube Loilers, arranged on either side of the 
firing floor. There are eighteen batteries, and the total 
capacity is 18,000 horse-power. Anthracite coal is used, 
and forced draught is supplied by fans. An elevated 
railway line above and between the rows of boilers pro- 
vides for delivering the coal directly into the overhead 
bins or bunkers. Atthe east end of the building are two 
parallel extensions, 40ft. by 160ft. One of these is the 
power-house, with electric dynamos of 2000 kilowatts 
capacity. The other contains the feed-water pumps and 
heaters, and the hydraulic pressure pumps serving the 
hydraulic machinery. 

The exhaust steam from the mill engines and the power 
engines is led to two condensing plants, each served by a 
steam-driven centrifugal pump in a pumping station on 
the bank of the river. The return water from the con- 
densers is utilised to drive turbines which assist the 
engines driving the pumps. A third pump and engine 
are provided for reserve. Twohigh-duty pumpingengines, 
each of 12,000,000 gallons daily capacity, furnish the 
water supply for the entire works, including both the 
original works and the new Saucon works. The water is 
delivered into a steel tower or standpipe of 500,000 
gallons capacity. This is erected on high ground between 
the old and new works, and is connected to the pipe 
systems of both plants. 








THE INSTITUTE OF METALS. 





THE Institute of Metals held its first general meeting 
in Birmingham last week. The place selected for the 
meeting, as sufficiently capacious as well as central and 
convenient for access, was the Hall of the Municipal 
Technical Schools, and before long the number of names 
on the roll had mounted up to a hundred, which was quite 
good, considering the society had only been in existence 
five months. Its membership, however, has passed the 
third hundred. The attendance was just of the character 
anticipated by the originators ; there were manufacturers, 
merchants, and professorial and professional metallurgists ; 
there were members of the Institution of Mechanical 
Engineers, of the Institution of Mining Engineers, of the 
Institution of Mining and Metallurgy, of the Society of 
Chemical Industry, and other societies, whilst the 
members of the Iron and Steel Institute were so plentiful 
that it was difficult to realise that this really was not one 
of the provincial gatherings of that Institute. The 
assembly was, in fact, thoroughly representative of the 
interests that it is intended to foster by the exertions of 
the new Institute. 

In his address the first president, Sir William White, 
drew attention to the origin of the movement and the 
foundation of the Institute, and explained that it was 
hoped by its means to achieve for workers in industries 
involving the use of metals other than iron, a useful 
result similar to that effected for the iron and steel indus- 
tries by the happy blending of manufacturing experience 
with precise scientific knowledge which takes place at 
the gatherings of the Iron and Steel Institute. He 
pointed to the fact that the programme for this meeting 
included as authors the names of well-known authorities, 
and that the subjects selected comprised information 
about the character and treatment of copper and its 
alloys, about aluminium and its applications, about 
inter-metallic compounds and their investigation 
about phosphor bronze, and about the manufacture of 
tubes. Much of this programme could be traced to the 
direct or indirect effect of Sir William’s inceptive and 
persuasive powers; and having got these authors together 
and also present at the meeting, the treatment of the 
subjects and the division of the time of the meeting were 
so arranged that each author had an opportunity of per- 
sonally introducing his subject to the meeting. To enable 
such a diversified and comparatively long programme 
to be worked through in this comprehensive manner 
during the few hours allotted for work, it was decided 
that the papers should be read in brief, the discussions 
started, and the matter then be adjourned for further 
consideration at a meeting of the Institute that it is pro- 
posed to hold in London on January 19th. 

On the first day the meeting opened punctually at the 
time announced, 10.30, when Mr. G. H. Kenrick, the 
newly elected Lord Mayor of Birmingham, welcomed 
the members, and commented on the appropriateness of 
the Institute holding its first meeting in Birmingham, 





being a city so much interested in industries involving 





the use of the metals that the new Institute was to dea 
with. He recalled the fact that the Institution of Me- 
chanical Engineers had its start in Birmingham, and 
hoped their city might prove as nourishing to this new 
society as it had done to the older one, and that they 
would continue to be associated. Moreover, he saw in 
the formation of the new Institute one of the best means 
to benefit trade. The President thanked the Lord Mayor 
and delivered his address, pointing out with satisfaction. 
amongst other things, the friendly support they were 
getting from various bodies who were already interesting 
themselves to a certain extent in the subjects that were 
going to be considered by the Institute of Metals. We 
have already noted some of these societies above. 

The first paper read was by Mr. J. T. Milton, on “Some 
Points of Interest concerning Copper and Copper Alloys.” 
He cited many instances of copper water tubes corroding, 
of copper steam and other pipes fracturing, of Muntz 
metal rotting, of bolts and bars of this metal wasting in 
an inexplicable manner. He was of opinion that this 
might in some cases be due to composition, in some to 
treatment during manufacturing, in some to both in- 
fluences. Arsenic is claimed by some to be a desirable 
constituent in copper plate, whilst bismuth is always bad 
in copper. Examples were given of the bad effect of 
the presence of lead in white metal and in Babbitt metal. 
There were others given. Then the following is an 
example of the result of treatment :—Experimental 
castings were made with an unimpeachable brand of gun- 
metal containing 90 of copper to 10 of tin, while some of 
the same metal was allowed to cool slowly in the furnace ; 
the difference in structure was enormous, the crystals in 
the last having linear dimensions at least four times as 
great as those in the chilled casting. 

In discussion it was remarked that irregularities in the 
atmosphere in which annealing was done, as well as in the 
temperature, might be responsible for some of the defects 
referred to in this paper; it was also pointed out that in 
cold rolling copper zinc alloys a strained surface might be 
produced which, on the slightest provocation, might give 
rise to disastrous cracking. This defect could be corrected 
by further annealing. 

In the second paper, on “ Aluminium and Some of 
its Uses,’ Mr. J. T. W. Techevarri called atten- 
tion to reduction in the cost of production of that 
metal that had resulted from the introduction of elec- 
tric smelting and using water power that had pre- 
viously run to waste. He referred to the numerous uses 
that this metal can be put to, and to the deleterious effects 
of the presence of iron, silicon, and especially sodium. 

In discussion it was elicited that the large producers of 
aluminium had decided in the future to depend upon large 
turnovers for their profit, and not, as hitherto, to the sale 
of a restricted output at a high price. The prospects of 
aluminium entering into competition with zinc was also 
mooted. 

“The Mechanism of Annealing in the case of Certain 
Copper Alloys” next received attention at the hands of 
Messrs. G. D. Burgough and G. F. Hudson, who gave an 
excellent account, illustrated by curves and photo- 
micrographs, of the result of varying the time and 
temperature of annealing upon the mechanical properties 
of some copper alloys, and they came to the conclusion 
that those alloys only are ductile or susceptible of rolling 
or hammering which consist of :—Only the solid solution 
termed a,or of two solid solutions one of which is a, 
the latter class being usually rolled hot. They advise 
that alloys which do not consist of either of these types 
of structure should be so heat-treated as to bring them, if 
possible, within one of these classes ; they sounded a warn- 
ing to beware of y phases, even in small quantities, and 
of 8 phases when present in large excess. ‘The discussion 
showed that the significance of heat treatment was 
appreciated. 

This concluded the work of the first day, but in the 
afternoon a visit was paid to the University new build- 
ings at Edgbaston, where the members were received by 
Sir Oliver Lodge, the Principal. In the evening there 
was a pleasant reception given by the Lord Mayor in the 
Grosvenor Rooms of the Grand Hotel. Part of the enter- 
tainment consisted of an appropriate exhibition of 
metallic objects, defective and otherwise, which was very 
suggestive of the class of work that the new Institute 
might well take in hand. 

The second day’s proceedings opened with some 
“Notes on Phosphor Bronze,” by Mr. A. Philip, chemist 
to the Admiralty. The author has carefully investigated 
many samples of the alloy supplied to the Admiralty, 
and by tabulating and diagnosing has been enabled to 
arrive at scme useful results. He has been enabled, for 
instance, to suggest specifications of the chemical com- 
position of phosphor bronze castings to give over 17 tons 
ultimate tensile per square inch, and an elongation of at 
least 20 per cent. on 2in. He puts the limits at:—Copper, 
90 to 92; tin, 7.4 to 9.7;- phosphorus, 0.3 to 0.6. The 
specified numbers for phosphor bronze rod, sheet, and 
wire are:— Copper, 91.5 to 97.5; phosphorus, 0.10 to 
0.25 ; the rest being tin. 

The discussion turned on the date of the discovery of 
this useful alloy, and on the name of the discoverer ; neither 
point was decided, but the alloy was known in 1865. Em- 
phasis was laid on the importance of examining the struc- 
ture, and making mechanical tests, in addition to any 
chemical analysis, for the latter alone was of little value 
for deciding on the suitability of phosphor bronze. 

Dr. Desch first and then Mr. Rosenhain gave excellent 
little discourses, the former on “Inter-metallic Com- 
pounds,” the latter on metallography applied to them. 

Then some speakers pointed out that although such 
communications sounded very abstruse, and contained 
statements and phrases that it was not everybody’s privi- 
lege to comprehend, yet this class of work was of con- 
siderable value and frequently exercised immense influence 
on the practical application of metals and alloys. 

In the final paper, “ Plant Used in the Manufacture of 





Tubes” was treated by Mr. W. H. A. Robertson, and the 
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proceedings were brought to a close by various votes of | The same objection obtains, though to a minor extent, 
thanks, which were heartily accorded. | in the second alternative of distributing the whole of the 
The afternoon was spent in visiting works, and every- | expenses over the labour in an hourly burden. In this 
body was of opinion that the first general meeting of the 
Institute of Metals had been an unqualified success. 


case, the rate is determined by the formula = R, 


_E - 
Mx H 
where E is total establishment expenses, M the number 
of men who are actual producers, of all grades employed, 
and H the total number of hours worked by each pro- 
ducer in the period under review, R being the rate per 
hour to be charged in liquidation of the expenses. In 








ESTABLISHMENT EXPENSES AND THEIR 
RELATION TO COST ACCOUNTS. 
By Henry SPENCER. 
No, Il.* 

From this point it falls to be decided what is the proper 
proportion of expenses chargeable to work done in the 
ordinary course of manufacture. In some circumstances 
it is customary and advisable to reduce these to a per- 
centage on the weight, or tonnage, of output. This is so 
particularly in the case of a foundry with an output of a 
uniform character; and if it is deemed desirable to dis- 
criminate between differences of metal, such, for example, 
as iron, brass, and aluminium, each class bears its separate 
proportion of the total expenses. In regard to other de- 
partments of the factory, e.g., the smithy, machine shop, 
fitting, erecting, and woodworking shops, the practice 
most prevalent is to allocate the expenses, not as a charge 
upon the value or weight of output, but on the actual 
work involved in production. Three alternatives appear 
to be favoured in this calculation, each of which is worth. 5 ee 
of serious consideration. The pros and cons of eac MxH 
system vary, of course, with Jocal considerations affect- | desired to vary the rating according to the scope and 
ing, among other things, the nature of the work carried value of each machine tool, the most commendable 


that the difference in value of plant involved is not 
recognised, although the work produced shares the burden 

|More equitably, in that-“ time taken” is the basis of 
calculation instead of “ wages paid.” 

No doubt these objectionable features account for the 
increasing preference for the third alternative course, and 
it is the writer’s opinion that, in an engineering factory 
employing various classes of workers, it is highly desir- 
able that the indirect working expenses of each depart- 
ment should be fairly accurately known, and differentiated 
in their distribution over the costs. 

In the departmental expenses chart, Fig. 3, it will be 
seen how the various expense accounts in the chart, Fig. 
1, are distributed over the several departments, and a 
separate rating for each may be determined upon by 


| applying the formula = R. If, however, it is 


C. D. E. 
Machine shop} 
Smithy. an 
tool room. 


A. B. 


Pattern 
shop. 


Sheet metal 
department. 


Total Sie 
Description. . 
expenses. = Foundry. 
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£ 
Sundry manufacturing expenses... 16 
Petrol, oil, and grease ... 6 
Machine tools repairs, &c. 
Small tools repairs, &c. ... 
Patterns repairs, &c. 
Works fittings repairs, 
General labouring... 
Overtime expense ... 
Foremen’s supervision 
Power plant stoppage 
Power plant attendance... 
Watchman and clerks’ wages 


ke. |. 


Nie DO CS 
Cort 


OUD OO = 91 he OD © OO 
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129 22 145 1 
240 i0 


7 10 
10 0 


2726 15 1 
6612 14 10 | 


Total works expenses (per cha't).. 
Total general expenses (per chart)* 





re 420 17 10 = 369 2 11 2 | 245213 0 | 54214 4 
5-1d. 25d. 6-25d, 3-7d. 


Brass, 1-7d 
| per lb. 
a roti 4 Alum’m, 3d.| 

Or a ratio on tonnage of eee ‘ amive | per Ib. 


| Gross manufacturing expenses ... ... 2.0 2... 
Or a ratio on direct labour of (per man per hour) ... 


| 
| 


C. iron, 3s. 2d. | 
per cwt. 


2364 11 5 Total selling expenses (per chart) . Being 34 per cent. on total output. 





* Notr.—General expenses are allocated on the ‘‘ direct wages,” 
of castings produced. 


Fig. 3 


practice is, perhaps, to base the rating on tie book value 


on, together with the class of workers employed, and the 
| of the machine in pounds sterling. 


value and nature of the factory equipment. 
In the first place, there is the practice of charging the| The factory to which the above figures have reference 
whole of the expenses, without any discrimination as to|is engaged in the manufacture of motor cars. The 
their character, in a percentage on the total amount of | machine shop and tool room are under the supervision 
productive wages. Secondly, there is the custom of | of the head foreman, who has the assistance of three 
reducing the expenses to an hourly charge on all work | working charge hands. The equipment of these depart 
done; and, thirdly, there is in many large establishments | ments, in common with the other departments, is of a 
a preference for a “use of machine ” rate, additional to | 
expenses of selling, which are reduced to a percentage on | 
the whole of the manufacturing cost. 
Each of these alternative methods has its confirmed | gate value of nearly £8000, representing about forty 
adherents, and the suceess of each depends very largely | machine tools with gearing and accessories. 
on the local circumstances already referred to. The} It will be seen that the expenses of this department 
first-named alternative is by far the simplest, in that it | for the year were £2452, plus an added proportion of 
entails the least trouble in computation, and is the least | rough storeroom expenses, or an equivalent of 6}d. per 
onerous so far as the clerical staff is concerned. For it | man-hour or 34d. per hour foreach machine tool, or group 
matters little in this case, so long as the chart of esta- | of machine tools, with accessories, to the value of £100 
blishment expenses discloses a complete, comprehensive,| The following graduated list of charges for the machine 
and correct statement, whether the expenses are charge- | shop will indicate to what the problem resolved itself. 
able against manufacturing or selling department, or | These charges per hour were added to the prime cost, i.c., 
both; and the task of ascertaining the ratio between pro- | material and productive wages, for work done on the 
ductive wages and establishment expenses is consequently | tools enumerated, and this result was termed “ manu- 
simple. | factured cost.” It must be noted that the proportion of 
But it should be borne in mind that the practice has | selling expenses, 3} per cent., and of profit, remained to 
its pitfalls. It will be noted that this system does not | be added. The selling expenses are here calculated on 
correctiy differentiate between various classes of labour, | the total manufactured cost, and the profit was based on 
nor between an expensive equipment in one department | the aggregate cost thus figured out. 
that cannot be considered correlatively with a depart- | List of Machine Shop Charge 
° Py “ | ust ¢ hi op Charges. 
ment in which there is no great amount of capital | 
involved. As a case in point, we may take the appren- | 
tice or skilled labourer, in charge of a modern automatic | 
machine tool, working in proximity to a journeyman | 
turner on another class of machine. In this instance, a 
fixed percentage of establishment expenses added to the | 
prime cost, on the system under notice, gives a most | 
inaccurate and misleading result. 
For it will be recognised how inadequate is the return | 
for the first-named tool, with its specially high rate of 
expense in keeping both operator and tool up to their | 
proper daily output, if the charge be fixed at from 2d. per | 
hour—apprentice’s wages—to 5}d. per hour—labourer’s | 
wages—with an additional percentage of anything from | 
80 per cent. to 150 per cent. Obviously, this system | 
cannot be satisfactory to either the firm or its customers, | 
as it results in a grave undercharge for all work turned | 
out by the machine shop, and a corresponding overcharge 
on jobs in which such work as fitting preponderates. 


* ‘No. 1. appeared Noven: ber 13th. 


lathes, vertical and horizontal milling machines, bevel 


Estab. charge 
per hour. 

24in. boring lathe nobel cevent ise”. sean ae 
Hendey Norton lathe 
64in. engine lathe 
Brasstinisher’s lathe .... ... ... 
Jones and Lamson tarret lathe 
24in. D.S. and G, lathe 
30in. Bullard... ... ... # 
84in. x 16in. auto, chucking machine ... 
{2in. radial drill... 2s 
26in. Barnes drill 
Worcester drill ... ... 
Radial drill and tapper 
Saville gear cutter 
Large gear cutter : 
Large milling machine 
Cincinatti milling 
Universal grinder 
Slotting machine 

‘3 Planing machine... ... 

Ww Hydraulic wheel press 


Reference is made in a preceding paragraph to the 


Machine No. Description. 


te 


~ 


_ 
UIP ONOCA UNM 
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ive 


20s. per set 


this example we have again the objectionable feature | 


CHART OF DEPARTMENTAL EXPENSES. 


modern character, including automatic turret and capstan | 


| gear wheel planers, spur gear cutters, &c., of the aggre- | 


| redistribution of rough storeroom charges, which calls 
| for some elucidation. The storeroom is not, of course, 
| looked upon as a department of production. Part of such 
stores are sold from time to time in precisely the same 
condition as received, and the object of separately definin 
the expenses of that department is to ascertain, primari] 
what is their ratio to the “ stores purchases ” account i, 
_the firm’s books. That proportion of expenses which 
has not been recovered in the sales of rough stores 
| remains to be treated as “ general expenses,” as will be 
| clearly understood. 


At this stage it will have been remarked that while the 
| ascertained expenses are accurately determinable, their 
allocation is, in the main, a question of estimating. That 
is to say, the unknown accruing expenses of a given 
| quarter, or other period, are taken as at the same rate of 
_ the previous period as shown in the books, and are dis. 
| tributed over future work at the rate determined upon, 
| It can only be expected, therefore, that the estimated 
| figures will call for some adjustment later, and wlvisedly 
| a careful account of the expenses recouped is kept in the 
| process of costing. At the time of balancing or review. 
ing the figures, therefore, the difference between - the 
| estimated charges and the actual expenses incurred sure 
_ carried forward into the next account, prepared as Fig, 1, 
| If convenient, a period of three months, but not longer 
than six months, should elapse between each periodical 
review. 
It should be borne in mind that all jobs passing through 
the factory bear the burden of establishment expenses at 
| the pre-determined rates, whether they affect the saleable 


i. J, kK, 
Wood- 

working 

department. 


F. G, 
Fitting, Engine and 
erecting, pump 
testing. department 


Rough 


B iler shop. 
stores, 





0 
128 18 4 137 3 4 1M 13 4 
28210 0 | 128710 0 | 544 4:10 
#11 8 4 1424.13 4 | 740 18 2 
4-1d. 3-5d. 1-98 pc. 


0 
0 


233 11 1 
689 0 0 


6 
0 





922 11 1 
3d. 


0 6 


‘e., Wages paid to actual producers in the several departments, excepting foundry, which has the expenses distributed on tonnage 


product or the firm's assets. Otherwise, the cost of von- 
tracts and stock would be inflated erroneously, and the 
value of work done in the maintenance or extension of 
plant and buildings would be falsely recorded in a corre- 
sponding degree. 

Recapitulating, it may be remarked that no allowance 
| has been suggested for specially treating abnormal 
expenses incurred in any given period. It is, undoubtedly, 
of the utmost jmportance that these should be recog- 
|nised in estimates and costs, for obvious reasons, 
whether due to shortage of work or other temporary 
fluctuations which occur from time to time. The basis 
from which the calculations are made is the actual 
recorded expenditure disclosed by a “Trial Balance 
prepared by the accountant, and in the chart of expenses, 
Fig. 1, the close observer will discover those accounts 
which are subject to fluctuation. The provision for “ de- 
| preciation,” for example, is calculated quarterly on the 
| basis of the previous year’s account, and the rates agreed 

upon by the directors after the final audit for the year 
shows a considerable rise for the month of December. 
Again, “demonstrations and trials” are unusually heavy 
in the latter half-year on account of a national “ trophy 
contest, organised by the trade. As the result of this 
contest was a distinct success for the firm, the cost of 
that contest might very properly have been spread over 
a much longer period, during which tke benefits would 
be reaped. The decision of the directorate, however, was 
to take the whole of those expenses against the current 
year's trading. As, however, the selling expenses are 
here set out separately, the exceptional fluctuation has 
no effect on the recorded manufacturing cost, though it 
affords an illustration of the value of minute dissection. 








Rucsy ENGINEERING Sociery.—The first conversazione of this 
Society was held on Friday, the 6th inst. at the Town Hall, Rugby. 
and was attended by upwards of 300 members and their friends, 
the proceedings being opened with a reception by the President, 
Mr. A. F. Bennett, in the Assembly Hall from 8 to 8.30 p.m. The 
majority of the members of this Society are drawn from the works 
of Messrs. Willans and Robinson Limited, and the British 


| Thomson-Houston Company, Limited, of Rugby, although there 


are a number of members scattered throughout the country, wany 


| of whom rendered valuable assistance in bringing together objects 


of scientific interest, and apparatus illustrating various physica! 
phenomena. In addition to the exhibits referred to and demon- 
| strations with the various apparatus, which were explained be 
those interested by specialists in the various subjects, there was & 
comprehensive musical programme and a series of lantern “4 
| in a lecture room set apart for the purpose. The lectures, whic 
| were each of fifteen minutes’ duration, were exceedingly popular, 
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THE WATERWORKS AND SEWERAGE OF 
MONTEREY, MEXICO. 
No, LIL. * 


Ly the two previous articlés-we have discussed the new 
vaterworks which are being constructed for Monterey. 
We will now proceed to describe the main sewerage 
Prior to the construction of the present system 
of any kind had existed in the city; a few 
houses had their drainage connected to covered water- 
courses, but practically all the built houses were drained 
into cesspools within a few yards of the properties. The 
system of sewerage adopted is the strictly “separate 
system,” and the total exclusion of all storm and surface 
water, a system which is considered to be the best for a 
city like Monterey, where a dry spell will sometimes last 
for five or six months. In designing the system advan- 


syste. 
po sewers 








Fig. 21\-OUTFALL SEWER 


tage has been taken of the unique natural topography of 
the city, which lends itself to the construction of a scheme 
involving absolutely no pumping whatever, an almost 
ideal condition that obtains but rarely in cities the size 
of Monterey. The general fall of the city is towards the 
north-east from all directions, and in consequence the 
north eastern boundary was selected as the point to 
gravitate all the sewage,’particularly as the best available 
land for the disposal of the sewage is in a northerly 
direction. 

The total length of the sewers as laid down at the 
present time is 51 miles, and allowance has been made 
for an additional 28 miles, or a total of 79 miles, for future 
extension as the city develops. The sewers within the 
city are of vitrified fireclay, of sizes varying from Sin. to 
20in. in internal diameter, the main collectors being 24in. 
and 36in. in internal diameter, built of brick and concrete. 








ps Cross Section C.D 
Details of special length connecting bridge section 
to soft ground section. ¢,5g¢ 1500 
y FE 














was obtained for the purification of the sewage. By 
reference to the plan—Fig. 1, Article I.—it will be seen 
that the company has been fortunate in obtaining by 
purchase a valuable tract of land amounting to about 
2500 acres, north of the village of San Nicholis de Bos 
Garzas. The intention is to utilise the city sewage and 
all surplus waters that may be obtained after the city’s 
requirements are filled, for irrigating this land and placing 
it under cultivation. The soil over the greater part of 
the area is a rich loam, 6ft. to 8ft. deep, but itis at present 
absolutely without water rights. With the addition of 
sewage water it is possible to produce valuable crops, 
numerous surrounding examples showing quite clearly 








Fig. 22-OUTFALL SEWER 


what can be done by even the simplest and crudest 
irrigation methods. The outfall sewer—Figs. 21 and 22— 
which intercepts the two main city collectors, is 42in. in 
internal diameter, and laid on a grade of 1 in 500. It 
has been designed of ample capacity to cover any future 
development of the city’s growth, and its direction will 
enable it to intercept the sewage from any part of the 
northern section of the city in the future. The sewer is 
built of brickwork, with a foundation of concrete. It is 
approximately seven miles in length, and the line has 
been laid out so that the sewer will have not less than 
about 3ft. to 5ft. of cover. At three different points 
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Fig. 23—DETAILS OF SEWER CONSTRUCTION 


All the sewers have minimum velocities of 3ft. to 4ft. per 
second. At the head of every sewer Miller automatic 
flushing sy phons, with a connection from the water supply, 
have been built in brick chambers of capacities varying 





along the line depressions have been met with, and at 


these points the sewer has been carried within reinforced 
concrete girder bridges— Fig. 23. The work of construc- 
| ting the outfall sewer was begun in March, 1908, and it is 


from 200 to 400 gallons ; the total number of these syphons | expected to have it completed for connecting up to the 
is 220, At the junction of every street block access man- | city system by the Ist of October. 


holes have been built, so that easy and inspection efficient 


The outfall sewer will discharge its contents at the south- 


cleaning can be carried out. From the main sewer the com- | western corner of the —_or land in a system of screen- 


pany has carried the branch drains, varying from 4in. to 6in. 
in internal diameter, to the edge of the sidewalks, ready 


ing chambers, detritus an 
tanks ure three in number, each 220ft. long by 20ft. wide, 


liquefying tanks; the liquefying 


for making the house connections so soon as the outfall | and with a mean depth of 6}ft., arranged so that each or 


sewer has been completed. 


| all of them can be used as experience may determine. 


Official sewer and irrigation land.—The direction of | The tanks are covered with a reinforced concrete roof, 
the outfall sewer was determined after an available site and have been designed so that, if necessary, contact 
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beds can be added at a later date ; but, as the area of the 


| land for irrigation is so great, it is not expected that it will 
be necessary to employ any other means for the final 
purification of the sewage than broad irrigation. The 
total expenditure for the work will approximate very 
nearly to £500,000, the greater part of which will have 
been spent in about 2} years. Most of the work with 
few exceptions have been carried out under the Monterey 
Waterworks and Sewer Company’s own administration, 
and the number of men employed has averaged beween 
1500 to 2500. The cast iron pipes for the distribution 
system have been supplied by Messrs. D. Y. Stewart and 
Co., and Messrs. Robert Maclaren and Co., of Glasgow; 
the sluice valves, hydrants, Kc, are from Messrs. 
Glenfield and Kennedy, of Kilmarnock, N.B.; and most of 
the Portland cement used has been the “Pyramid” 
brand of the Associated Portland Cement Company, 
supplied through Messrs. Dick, Kerr and Co., of London, 
who have also furnished many special fittings and 
materials for the works. 

The president of the Monterey Railway, Light and 
Power Company, Limited, the holding company of the 
waterworks concession, is Mr. William Mackenzie, 
president of the Canadian Northern Railway, &c.; Mr. 
Lewis Lukes, vice-president and general manager, being 
the general representative at Monterey; the chief 
engineer of the company under whose direction the 
works are being constructed is Mr. G. R. G. Conway, 
M.I. Mech. E., M. Am. Soc. C.E.; and Mr. J. D. Schuyler, 
M. Inst. C.E., M. Am: Soc. C.E., of Los Angeles, 
has acted as consulting engineer. The technical 
inspector on behalf of the Government of Nuevo Leon is 
Mr. Rudolf Meyer, M. Am. Soc. C.E. We are indebted 
to Mr. J. B. Sanford, British Vice-Consul at Monterey, 
for the above details of the works, the information and 
photographs being placed at his disposal by Mr. Conway. 








DOCKYARD NOTES 





THE new battleship to be laid down at Portsmouth will 
retain the 12in. gun, and will, in spite of rumours to the 
contrary, be merely an improved St. Vincent. Slight 
modifications to the positions of the turrets are arranged for 
in order to allow all ten guns to fire on one broadside, and 
the middle centre-line turret will be carried up higher than 
the after one, so that its guns can bear right astern, as in the 
Minas Geraes and South Carolina. 





THE Invincible left the Tyne towards the end of last 
month, and ran her trials from Pcrtsmouth, where the 
Bellerophon was also running at the same time. The other 
two ships of the latter class, Temeraire and Superb, are not 
expected to run their trials before January and February 
respectively, having been greatly delayed by the strike on the 
North-East Coast. 





IT is a curious commentary on international marine 
engineering that just as Great Britain is discarding oil fuel 
for destroyers France and Germany are both adopting it in 
torpedo craft for the first time. Sufficient details of the 
British system of burning oil fuel have by now leaked out as 
to render the foreign designs less experimental than they 
otherwise would be. The objection to oil fuel is cost and 
difficulty of supply, but vessels like the Swift and Cossack 
are quite impossible without it. 





NEARLY all the British ocean-going destroyers have been 
suffering from furnace defects. The replacement of the 
burners is, of course, an anticipated necessity, though not of 
very frequent occurrence ; but special care has to be taken 
that the quality of firebrick employed will withstand the 
greater heat, and the system of attaching these bricks was 
not as good as it might have been in one or two cases. It is, 
however, more of a mechanical triviality than anything else, 
and has nothing whatever to do with the substitution of coal 
fuel for oil. 





THE Curtis turbines built by the Fore River Shipbuilding 
Company, of Quincy, Mass., for the Japanese battleship and 
cruiser now under construction in home dockyards, left the 
builders’ works a few weeks ago for Japan. 





ONE or two serious cases of ‘‘ whirling’’ in tail shafts have 
recently occurred among the last batch of torpedo boats— 
late coastal destroyers—and being turbine-driven the cause 
cannot be ascribed to bad balancing. With the greatly re- 
duced diameters and solid shafts used in the turbine boats 
compared with the old destroyers, it is rather surprising that 
this point was overlooked, but it involves changing the tail 
shafts. 





THE new cruisers are termed ‘‘second-class’’ in official 
papers, though they represent what is really a very much 
improved Amethyst type. They are of 4500 tons, 22,000 
horse-power, and 26 knots speed. In all ways they appear 
to be excellent scouts, and are adequate replies to the 
German cruisers of the Stettin or Ersatz Sperber type of 
3600 and 4500 tons respectively, and of somewhat lower 
speed. They are to be fitted with turbine machinery on four 
shafts, and steam will be supplied from twelve water-tube 
boilers of the Yarrow or White-Forster type. The length is 
about 430ft. and the beam 47ft. 





THE first of the new Austrian battleships, the Erzherzog 
Franz Ferdinand, was launched at Trieste a few weeks ago. 
From all points of view she appears to embody on moderate 
dimensions high speed and great fighting power with adequate 
protection. Many naval constructors are inclined to consider 
this latest Austrian ship, which carries four 12in. and eight 
9.2in. guns, as superior to the proposed Spanish vessels of the 
same tonnage, which are to have eight 12in. guns only, in 
centre-line turrets, as a main armament. The Austrian 
vessels are to have 20,000 horse-power for 20 knots, and are 
fitted with reciprocating engines built by the Stabilimonto 
Technico Triestino. The Spanish ships will have turbines, 



























THE ENGINEER 


Nov. 20, 1908 - 








-_THENSILENT KiINIGHT ENGINE 


THE DAIMLER MOTOR COMPANY, LIMITED, COVENTRY, ENGINEERS 





























Fig. 1 


MOTOR CAR EXHIBITION AT OLYMPIA. | 
No. I. 
Tue Exhibition of pleasure cars and accessories organised | 
by the Society of Motor Manufacturers and Traders, and 
opened at Olympia, Addison-road, on Friday last, is the 
seventh which has been held. The exhibitors number | 
over 300, and the whole of the floor space and the galleries | 
is again well filed. Not only are commercial 
vehicles excluded from the Show this year, but it has also | 
been considered advisable to prohibit the giving of undue | 
publicity to machines built expressly for racing purposes. | 
In this respect we think the exclusion is well advised in 
view of the strong feeling which exists in the minds of a 
section of the public against the use of such vehicles on 
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Fig. 3-SECTION OF THE 


the common roads. Up to a certain point the racing 
motor car has justified its existence and has certainly 
assisted designers in arriving at methods of construction 
and operation which would not otherwise have been | 
evolved in so short a space of time. Those days have, how- | 
ever, been passed, and the self-propelled carriage has now | 
attained such a pitch of perfection that little or no further | 


| efficiency. 





to be in the direction of reduced power and increased 
Several of the most prominent factories which 
have hitherto been identified with ultra-powerful cars 
have evidently discovered that there is a much more 


| limited market for such commodities than was once 
| thought likely, and these firms are now identifying them- 


selves with the production of cars of quite modest powers. 


| Apart from two or three new departures in engine design, 


this is, perhaps, the most marked feature of the present 
Exhibition. 

With regard to design generally, notable departures are 
few. The four-cylinder vertical engine predominates, 
and the most general size of cylinder varies between 3in. 


| and 34in. bore, with a tendency to lengthened strokes, 


NEW DAIMLER ENGINE 


probably the result of the high speeds which were 
obtained in the Isle of Man race this summer. Forced 
or mechanical lubrication is becoming quite general, as 
is also magneto ignition. Gear-boxes remain much as 
before. 
the cardan shaft and live axle seem greatly in the 
ascendant. 


For transmission of power from the gear-box | 


Much improvement is noticeable in the | 





Fig. 2 


work, the steel tube with its brazing difticulties is now 
almost obsolete. Pressed steel sections are produced on 
much more scientific lines than hitherto. In wheel con. 
struction there is a decided tendency to reduce weight by 
the introduction of wire wheels. When properly designe 














Fig. 4—CYLINDERS OF DAIMLER ENGINE 


these combine with lightness all the good features of the 
wooden wheel. The pneumatic tire stands unrivalled, and 
as a considerable amount of competition exists in this 
branch of the industry, motor car users will probably reap 
the benefit shortly both in respect of price and quality. 














Fig. 5-VALVE SLEEVES 


reason exists for the production of racing cars for road | general construction of the live axles and differential | Improvements to render tires more reliable and less prone 


purposes. Apart altogether from the racing machine, 
this year’s Exhibition seems to point in an unmistakable 
manner to the fact that the limit of power for pleasure 
cars has been reached, and the present tendency seems 


| gearing. We are glad to note that many firms are making | to skidding are gradually being evolved. So that, on the 


the latter much more easy of access, and that stresses | whole, the cost of upkeep of the motor carriage seems in 


other than thore due to driving pure and simple are being 


removed from the axles themselves, As regards frame- 


| a fair way to being reduced. 


Quite the greatest attraction at the Exhibition is the 
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SIX-CYLINDER CHASSIS 


SHEFFIELD-SIMPLEX MOTOR WORKS, LIMITED, TINSLEY, ENGINEERS 
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new Daimler engine about which so much has recently inner sleeve is being brought down until it corresponds , method of oiling. The makers also claim that no trouble 
been written in the motor car Press. On our part we | with that in the outer sleeve, which is fully open to the | is found with regard to cooling. But there seems to 
are not disposed either to be hypercritical concerning the | exhaust when the piston has completed the explosion | be reason in the contention that the inertia forces of 
claims bes: = for this engine, or to accept these claims | stroke, andso on. The sleeves are provided with circum- | these sleeves, which weigh some 12 lb. or so when the 
without reserve. The Knight engine provides simply 
another method of arriving at the same result as has 
already been achieved by engines of other makers. 
It is said to be less costly to construct in large quantities. 
Ourillustrations—Figs. 1, 2, 3,4 and 5—show very clearly 
the construction. The engine works on the four-stroke 
principle, but instead of the usual pair of mushroom 
valves for controlling the inlet and exhaust ports, and 
operated by cams on one or two cam shafts, worked in 
turn by gear wheels from the crank shaft, the piston is 
surrounded by two concentric shells, 5 mm. and 3 mm. 
thick. These shells or sleeves slide up and down through 
a space of about one inch, between the piston and the 
cylinder casting, the degree of motion being governed by 
short links mounted on a second crank shaft. In these 
shells circumferential ports are provided, and these are 
covered and uncovered periodically by the vertical move- 
ment of the shells over one another, being so timed that 
the ports in the respective sleeves coincide at regular 
intervals with the inlet and exhaust passages in the 
cylinder casting. The lay shaft which operates the 
sleeves is driven by a silent and very strong Renold 
chain from the crank shaft, and is in two parts. It also 
serves to operate the magneto and water pump by 
= gears. Referring to Fig. 3, A, Bare the cast iron 
sliding sleeves or shells; C, D the operating links; X, X 
the lugs on the sleeves ; W the lay shaft; G the exhaust 
port; I the induction port ; M' the piston; E the water 
inlet for the head ; N the sparking plugs; F’, H the valve 
openings in the shells ; and Y the joint between the head | 
and cylinder. It will be observed that the cylinder cover 
projects down into the cylinder, and has a number of 
ice rings to secure a gas-tight joint between the com- 
ustion chamber and the inner sleeve. An advantage | 
claimed for this cover is that it embraces the combustion | 
space, and is turned on its inner surface, so that in each 
unit of the engine the cubical content is identical, and 
therefore the compression is uniform throughout. On 
the suction stroke the openings in the sleeves 
are brought opposite the inlet port, and the mix- 
e of gas and air is drawn into the cylinder, 
the ports meanwhile remaining open till the piston has 
reached its bottom position. On the up or compression | 
stroke the piston rises with all valve openings closed until | 
the position shown is reached. In this position the : 
Openings in the inner shell are brought up into the gas- | ferential grooves and holes for lubrication, which is | engine is running up to the highest speeds, will have to 
tight head. Upon the explosion of the gases and down- | effected by splash in the crank chamber, and the makers | be reckoned with. The method of operation of the shells 
ward movement of the piston the valve opening in the | state that no trouble at all has been found with this | from one side, too, is open to criticism, while the differ- 

















Fig. 7—TRANSMISSION GEAR 
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ential expansion of long thin cylinders with thick lugs | 
cast on them, such as these sleeves are, also suggest a | 
possible source of trouble. As far as can be gathered the | 
engine does not seem to give any economy in fuel con- | 
sumption, and the claim of simplicity is somewhat | 
doubtful. If any advantage is derived as regards the | 
torque of the engine, compared with poppet valve engines 
at slow speeds, it is possibly due to the design of the | 
ports. 

Another feature of novelty in the Show is the six- 
cylinder car produced by the Sheftield-Simplex Works, | 
Tinsley, near Sheffield. On page 535—Fig. 6—we 
give a sectional elevation and plan of the chassis of | 
this car, while Fig. 7 shows sectional views of the 
transmission gear. The claim that this is a car without 
a gear-box is true in a measure only. The change gear | 
case, as generally understood, is certainly absent, and the | 
makers claim that no change speed gear is necessary, 


Fig. 8—SHEFFIELD-SIMPLEX BACK AXLE 


but in order to make “assurance doubly sure,” in case a 
gradient of extraordinary steepness is met with, an extra 
low gear is provided, together with a reverse gear. This 
is placed in a neat casing adjoining the back axle casing. 
The low gear is a sliding spur wheel operated by a side 
lever in the usual way, and gives a ratio of 6 to 1, the 
ratio of the top gear being 3 to 1. The design of this 
gear will be readily followed inthe drawings. Some thought 
has been exercised in the design and arrangement of the 
differential gear and back axle casing—see Fig. 8. The 
differential gear is composed of bevel pinions, and the 
ends of the driving axles are allowed a certain amount of 
play in the sun wheels by being slightly rounded. The 
ends of the axles can be withdrawn slightly, and after a 
large plate on the casing has been removed a simple 
operation allows the whole of the differential gear to be 
withdrawn for inspection. This is an advantage which 
will appeal with some force to many motorists who have 
experienced trouble with live axles. The engine crank 
shaft is built up in sections, and is fitted with ball bear- 
ings throughout, and the bearings are designed in such a 
way as to reduce friction. This, coupled with an efficient 
carburetter which enables a comparatively rich mixture 
to be supplied at low speeds, and a multiple dise clutch 
having forty-five plates, gives the necessary torque to 
start the car on the top gear under all ordinary condi- 
tions. The engine cylinders are cast in pairs and have 
a bore and stroke of 4tin. 

A third new feature in the Exhibition is a two-stroke 
engine working on the Kérting principle. This is fitted 
on the Dolphin car made by the Two-Stroke Engine 
Company, Limited, Shoreham, Sussex. We shall describe 
this engine in our next issue. 

The valveless engine, invented by Mr. Lucas, which 
has already been described in THe ENGINEER, is shown 
by the firm of “ Valveless,” Limited, 7, Upper St. 
Martin’s-lane, London. Mr. Lucas’ ideas of transmission 
have been discarded in favour of a system which conforms 
in most respects to the standard practice adopted in live 
axle cars, and the whole results in a simple form of 
chassis which should commend itself to motor car users 
who are not too much “wrapped up” in the standard 
type of engine. 








OBITUARY. 


JOSIAH VAVASSEUR. 
THe death is announced of Mr. Josiah Vavasseur, C.B., 


whose name is so well known in connection with the | 
development of modern ordnance. Mr. Vavasseur was | 


born in 1834, and was the son of George Vavasseur, of | has since been universally adopted. This was the copper 
Young Vavasseur served a full time of | rotating rings for breech-loading projectiles. 
apprenticeship with one of the first-class engineering | time the projectile had been covered with a sheath of lead 
works in London, which were at that time so numerous | which engaged into the grooves and caused rotation. 
and are now so few. As soon as he was out of his time | This, in addition to being heavy, had the disadvantage 
he started business on his own account as a general | that it choked the rifling. Mr. Vavasseur proposed and 
His first association with| patented the use of copper rings spaced some distance 
artillery was in the year 1861, when he was twenty-seven | apart and arranged in channels cut in the projectile. In 
At this time a good deal of attention was | the original specification, one of the drawings in which is 
being given to the question of the possibility of convert- | reproduced herewith, these rings were shown as made 
ing the then existing larger smooth-bore guns into rifled | from solid round copper inserted in square channels. 
guns, and Mr. Vavasseur designed a machine which was | The rings gave excellent results in the trials, which were 
portable, so that it could be taken from fort to fort, and | carried out at, Yarmouth, and large numbers of such 
rifle the guns as they stood in position. This machine | projectiles were made. 
was, we believe; the first in which the grooves were cut | first use of copper for this purpose, but its advantages 


Bocking, Essex. 


engineer in Southwark. 


years of age. 


| cute them, having no works at its disposal, so it bought 
|up Mr. Vavasseur’s establishment, and he became its 
| engineer. 


| for Peru. The first use made of the llin. guns was to 


by pulling action of the tool instead of pushing. The 
machine was supplied to Russia. 

About this time the war of secession was being waged 
in North America, and the Blakely Ordnance Company, 
at the head of which was Captain Blakely, had been 
entrusted with large orders for guns, but could not exe- 


While in its service he designed and made a 
large number of guns and carriages, the former being 
principally built-up steel guns. In fact, this company 
was one of the first to make guns of this type. Among 
other ordnance designed and constructed by Mr. Vavasseur 
about this time were some llin. and 9in. muzzle-loaders 


mount them hastily on the beach at Callao in prepara- 
tion for the arrival of the Spanish fleet, which was 
expected before the town. So eifective were they 


when the fleet did put in an appearance, that it 
had to beat a hasty retreat, as it received a great 
deal more than it could send. These guns were each pro- 
vided with a crane for loading purposes, the charge and 
shot being lifted by it and deposited in a hinged guide 
attached to the muzzle, which was turned back out of 
the way when the weapon was fired. The charges and 
projectiles had to be rammed home by hand. For the 
llin. guns the charges were 60 lb., and the projectiles 
from 400 lb. These guns were of the built-up steel type. 


























PROJECTILES WITH COPPER RINGS 


In 1866 Mr. Vavasseur brought out an invention which 


Up to that 


We believe that this was the 


———— 


were so evident, that on the Continent, where breegp. 
loading guns were much more widely used at that time 
than in this country, projectiles fitted with the Vayag. 
seur band were soon found to be in use. It was not pos. 
sible at that period to obtain a patent in Prussia, ang 
therefore in that country the rings could be adopted 
without fear of claims for infringement. 

In 1867, on the winding. up of the Blakely Ordnance 
Company, Mr. Vavasseur acquired their premises and 
business, and carried it on until the year 1883 under the 
title of J. Vavasseur and Co. at the same place, namely, 
the London Ordnance Works, Bear-lane, Southwark. 
During this period he was employed in perfecting his sys- 
tem of building up steel guns and working out his inyep. 
tions, the most important of which were gun mountings, In 
1877 he designed and patented what ultimately developed 
into the well-known Vavasseur naval mountings, which 
revolutionised the system up to that time employed on 
board ship. The Vavasseur design was distinguished by 
its compactness. Up to the time of its introduction the 
guns recoiled on a cumbrous slide, which took up a con. 
siderable amount of room. The Vavasseur system, with 
its scientific control of recoil by means of hydraulic 
buffers, giving a uniform resistance, allowed the guns to 
be mounted so as to take up a minimum of space, 
Though modern practice is a great improvement on Mr, 
Vavasseur’s original idea, which introduced the small base 
or pivot, it has undoubtedly grown out of it. 

By the year 1883 the business which Vavasseur and 
Co. had with the home Government and others reached 
such proportions that it was impossible to carry it on 
properly at the London works, or, indeed, single-handed, 
and the firm was therefore fused with that of Arm. 
strong’s, Mr. Vavasseur becoming a director, and all 
manufacture transferred to the well-known Elswick 
Works. In his position of director Mr. Vavasseur still 
continued his work of improving ordnance in every detail, 
and took part in active management up to within the last 
three or four years, when ill-health prevented his attend. 
ance. He was a member of the Institution of Civil Mngi- 
neers, having been elected in 1875. He was also a member 
of the Institution of Mechanical Engineers, which he joined 
as long ago as 1862. He was created C.B. in 1896. 


GEORGE BANKS RENNIE. 

On Sunday last Mr. George Banks Rennie died at 
Denford, Hungerford. He was originally intended for 
the Navy, and, asa fact, entered the service as a midship- 
man in 1844, He, however, after a few years, relin- 
quished this position in order to become an engineer. 
He served a full term of apprenticeship to his father, Mr. 
George Rennie, senior, at the Holland-street Engine 
Works of Messrs. J. and G. Rennie. Of these works he 
shortly afterwards had the active and responsible direc- 
tion, subsequently becoming a partner in the firm. One 
of the works with which his name is specially identified 
is the first iron floating dock ever made, which he designed 
and constructed in 1860. This was for the Spanish 
Government. He was also early associated with works 
connected with railways in Belgium. 

He was proposed by his father as an Associate Member 
of the Institution of Civil Engineers in the year 1857, 
and among the names of distinguished engineers who 
signed his proposal form were those of Bidder, Penn, 
Crampton, Hutton-Gregory, Maudslay, Field, Vignoles, 
Thomas Hawkley, and John Fowler. He was transferred 
to full membership in 1860. In 1859 he had been elected 
a member of the Mechanical Engineers, and in 1870 
joined the Institution of Naval Architects. He was the 
author of several papers read before these bodies, and he 
was awarded a Telford Premium of the Institution of 
Civil Engineers. He was closely associated with the 
Smeatonian Society of Civil Engineers, of which he was 
treasurer for twenty-five years. 


MR. ENOCH JAMES. 


Mr. James, formerly manager of the Dowlais Ironworks, 
Cardiff, died on Saturday last in his sixty-first year. He 
was born in 1848 at Rhymney, and received his early 
training in the engineering department, and in 1876 was 
appointed assistant manager of the blast furnace and 
Bessemer department. Here he did good work, and in 
1880 was selected as manager of the Victoria blast furnace 
under the Ebbw Vale Company. In 1884 he was chosen 
manager of the Solway Hematite Company, Cumberland, 
and in 1889 was appointed deputy general manager at 
Blaenavon. His excellent work in the district came 
specially under the notice of Mr. E. V. Martin, of Dow- 
lais, who had previously been in charge at Blaenavon, 
and through that gentleman he was appointed to the 
management of the Cardiff branch of the Dowlais Steel 
Works. Here he assisted in designing and superintend- 
ing the erection of several blast furnaces and the laying 
out and erecting of a Siemens melting furnace and a 
large plate rolling mill, He continued several years as 
manager, but in 1897 entered the service of the Patent 
Shaft and Axletree Company, and after carrying out some 
able bridge work for South Africa during the Boer war, 
restricted himself from 1902 to various engagements as 
a consulting engineer in this country and in the Colonies. 
His inventive capacity was marked, but friends say that 
he was specially able in the government of men. He 
had been ailing for some time previous to his death, 
which took place at Cardiff. 








Nortu-East Coast INSTITUTION OF ENGINEERS AND SHI?- 
BUILDERS.—The second general meeting of the session will be held 
in the Lecture Hall of the Sunderland Literary Society, Faweett- 
street, Sunderland, this evening, at 7.30 p.m. A paper on “The 
Electrical Equipment of Cranes,” by Mr. J. Brentnall Duckitt, 
will be read and discussed. The Institution dinner will be held in 
the Great Hall, Armstrong College, Newcastle-upon-Tyne, on 
Friday, December 4th, at 7.15 p.m.. Applications for tickets 





should be made to the Secretary not later than November 23rd. 
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THE SURFACE CONTACT SYSTEM IN LONDON. 


Iv will be remembered that seme time ago the London 
County Council determined toequipa portion of the Aldgate and 
Bow Tramways with theG,B. surface contact system of electric 
traction, and that the operation of this part of the line was 
not satisfactory owing, as is alleged by the G.B, Company, 
to the car equipments not being of a proper design. Eventu- 
ally it was decided by the Council to abandon temporarily 
at least the working of the G.B. system and to call in an 
expert to advise as to the possibility of rendering it efficient, 
with due regard to the safety of the public. The expert called 
in was Mr. W. M. Mordey, the President of the Institution 
of Electrical Engineers. It will not be necessary here to 
enter into the reasons which in the first instance led the 
Council to install a surface contact system further than to 
state that there were serious difficulties in the way of laying 
down conduits on the lines, 

Mr. Mordey’s report is not as yet made public, but the 
Council’s report for the current week gives a summary of the 
conclusions at which he arrived. These conclusions are as 
follows :— 

(1) A length of not less than half a mile of track should be 
overhauled. and.the. studs modified as shown in a diagram 
accompanying the report. All studs should be tested to a 
definite system. of working electrically. and mechanically, 
before being put on the track. 

(2) One or two cars should be run over this length of track 
at night, especially under trying conditions of weather and 
track. 

(3) Each car should be fitted with extra contact brushes 
connected alternately to a resistance shunt and to a condenser, 
in order to try both methods. The presence of live studs 
should be insured by adding to the mud on the road ata 
sufficient number of points to enable a thorough trial to be 
made. 

(4) The collector should at first be used as it is now, then 
with two exciting coils only. The wood coverings of the 
collector should be made impervious to moisture by soaking 
in hot paraffin wax or other suitable impregnating material. 
The wire and hemp suspension rope should be treated in the 
same way. Mr. Mordey does not think it necessary to change 
the whole of the stud heads for this trial. About fifty cast 
steel heads should, however, he states, be put in mainly for 
finding how much they improve the contact with the collector 
—by reason of the better magnetic quality of the steel. 


The matter was discussed at the meeting of the Council on 
Tuesday last, and it was decided to put aside £500 to give 
effect to Mr. Mordey’s suggestions. 

We may add that with Mr. Mordey’s report there was 
circulated to each member of the Council a copy of a letter 
addressed to Mr. Mordey by the G.B. Company. One of 
the main points brought out in this letter was, we under- 
stand, that the car equipments, for which the company 
states that it was not responsible, were so defective that good 
working could not have been expected with them, and it is 
urged that entirely new equipments should be fitted on the 
cars with which the new experiments are to be made, 








INSTITUTION OF ELECTRICAL ENGINEERS.—The Glasgow local 
section of the Institution of Electrical Engineers held its opening 
meeting for the current session on Tuesday, 10thinst. Mr. W. 
W. Lackie, chief engineer to the electricity department of the 
Glasgow Corporation, presided, and delivered his opening address 
as chairman for the session. He said that the supply of electrical 
energy in this country now employed a capital of 534 millions 
sterling, with an annual revenue of 6} millions. Last year between 
the electricity and tramways departments of the Glasgow Corpora- 
tion some 59% million units of electrical energy were generated, 
representing a revenue of £370,000, and to develop this energy 
some 50,000 horse-power of plant was required. Mr. Lackie 
pointed out that by the citizens joining together and taking their 
supply from one central source they got the benefit of a much 
lower rate due to the load factor on the generating station being 
very much better than the load of each individual consumer or 
class of consumers. Many companies which were supposed to supply 
electrical energy for power purposes only were allowing from 10 to 
20 per cent. of the energy so supplied to be used for lighting at 
power rates. If this was right, we might look forward to the day 
when the supply of energy for power being 90 per cent. of the 
total output, electrical energy for lighting would be sold at a rate 
corresponding to the present charge for power. At present the 
standing charges, which have to be met by the supply under- 
taking, were three times as great in the case of energy to be used 
for lighting as they were for energy to be used for power 
purposes, and the cost of coal per unit to supply a lighting 
consumer was double what was necessary for the supply to a power 
consumer, 


INSTITUTION OF MECHANICAL ENGINEERS : GRADUATES’ ASSOCIA- 
TION.—The second General Meeting of this Association, for the 
session 1908-1909, was held at the Institution House, Storey’s- 
ate, Westminster, S.W., on Monday, November 9th, 1908, at 

p.m. The chair was taken by Mr. H. C. King, of the Great 
Western Railway Works, Swindon (member). A paper, entitled 
‘Railway Fog and Automatic Signalling,” was presented and read 
by the author, Mr. Lionel Hiller, of York. The author introduced 
his subject with some remarks regarding the conditions and diffi- 
culties of the problem of railway fog signalling, and gave the 
general outline of the usual practice adopted at present by the 
leading railways in this country. He gave many particulars 
regarding various appliances and apparatus which assisted the 
fogman in his duties these machines Foe the effect of reducing 
the risk to fogmen in placing detonators on the lines, and also of 
economising by saving the detonators from being exploded in the 
event of signal being pulled off and the train passing before the 
fogman has time to remove them. The relative advantages of 
both audible and visible signals were discussed, and the author 
gave particulars of the rules and regulations appertaining to the 
working of the lines in foggy weather. He then dealt with the 
subject of entirely eliminating the services of the fogman, and 
discussed appliances worked automatically from the signal cabin. 
These included a number of machines experimented with by the 
leading railway companies in this country. The latest phases of 
automatic signalling by means of electrical contacts and otherwise, 
direct into the engineman’s cab, were touched upon, and in con- 
clusion the author cited the advisability of dispensing with sema- 
phore signals altogether, or to have them only as a stand-by, and 
to effect the entire signalling by means of audible and visible 
signals in the driver’s cab. The paper was illustrated by means of 
4 number of specially-prepared lantern slides. Mr. W. G. Smith 
opened the discussion upon the paper, in which the chairman for 
the evening and the following graduates took part :—Messrs. 

- E. Morgan and E. C. Buck. A smoking concert will be held 
at Cannon-street Hotel on Saturday, November 14th, at 8 p.m. 
Ail graduates and their friends are invited: tickets to be had 
of the Honorary Secretary, Mr. A. Bryont Symons. 


ALUMINIUM SOLDER. 


A NEW aluminium solder has recently been brought to 
our notice. It is the invention of Monsieur Guggenbubl, of 
Paris, and is being put upon the market in this country by 
Messrs. Hemans and Sons, of 61, Mark-lane, London, E.C. 
The methed of using the solder resembles that of brazing 
rather than the usual process of soldering with aniron. For 
joining sheet aluminium of thicknesses of 83mm. or under, 
an ordinary hand blow lamp may be used ; but for thicknesses 
above this an acetylene and oxygen blow pipe is necessary. 
First, the parts to be soldered are cleaned in the usual 
manner ; a bevel is then filed on the edges to be joined, so 
that when the two pieces of aluminium are placed opposite 
each other the edges form the letter V. When the parts 
have been sufficiently heated, the solder is rubbed up and 
down the V-channel until it melts, and whilst in a liquid 
state it is forced to penetrate by means of a pointed piece of 
iron. When the solder runs well into the Vit simply 
remains to’let the whole cool, when, if the solder and 
aluminium have not been overheated, a sound joint is the 
result. 

It will have been noticed from what has been stated 
above that no flux of any description is used, and this 
applies in all cases. The question that naturally arises is 
how long will the joints last? It is well known that with 
many aluminium solders the trouble has been that after a 
certain period the joints have become brittle and have failed. 
Judging from the testimonials from a number of French 
automobile manufacturers and others which have been 
brought before our notice, the method would seem to have 
given good results in France, and from the tests which we 
have made it appears that a good sound joint can readily be 
made. 











FOREIGN COMPETITION IN SHIPBUILDING. 


IN the course of an address given in Dumbarton on the 
13th inst. by Colonel John M. Denny, of William Denny 
and Brothers, shipbuilders, dealing with impressions during 
a recent trip round the world, special references were made 
to the shipbuilding progress being made by other nations. 
Colonel Denny visited the Mitsu Bishi Works at Naga- 
saki and the Kawasaki Works at Kobe—both gigantic con- 
concerns in which there was great activity. In the former 
yard he saw the launch of a 9000-ton vessel, which was 
added to a couple in the waier, each of 12,000 tons and 
22,000 horse-power, both with turbine machinery. On the 
stocks and to lay down he was told the yard had more than 
150,000 tons of shipping. In its building processes this 
Japanese firm was behind in nothing. Every modern tool 
and appliance that could be bought for money was there, 
intelligently worked. Lloyd’s surveyors were in active 
superintendence, and the number of Europeans engaged in 
the works was shrinking monthly. He was also permitted 
to visit the experimental tank, the construction of which 
was just being finished. The Japanese were now building 
extensively for China. At Hong Kong he saw the evidences 
of shipbuilding in Messrs. Butterfield and Swire’s, in the 
dock and shipbuilding yard—capable, it was said, of laying 
down half a dozen vessels of from 500ft. to 700ft. long. 
Here, as in Japan, came in the question of cheap labour, 
only to be combated in this country by extra efficiency, 
hard work, and utilisation of every mechanical appliance 
that could be found, In Singapore he saw the great Tanjong 
Pagar Docks, for which the Government paid between four 
and five millions sterling. Speaking of ships and shipbuild- 
ing in India and Australia, these matters were largely in the 
hands of our 6wn countrymen. So far as construction went 
it was not its Colonies this country had to fear. Its com- 
petitors were European and Oriental. When in New Zealand 
he was invited to attend and give evidence before a Compul- 
sory Arbitration Court, sitting to determine whether piece- 
work should be allowed, and whether the employers should 
be put into a position to attempt to compete with outside 
industry. With the results of these courts he was deeply 
disappointed. In New Zealand practice there was enough to 
show that while they might largely do away with strikes, 
they might bring about that which was worse—a feeling of 
discontent permeating the various strata of the country. 
There was a worse feeling, in his opinion, between employer 
and employed in the Colonies than he hoped he would ever 
see here. Speaking of the present condition of shipbuilding 
in this country, he said that he did not think that there was 
any one firm making its charges out of the average ship. The 
disappearance of some firms and the balance-sheets of others 
showed what a terrible state things had come to. When 
they read in the papers, ‘‘ Great firms desperate for work,”’ 
putting in prices which avowedly did not cover their bare 
labour and material, they might well ask, What did the 
future hold? One thing was certain, the British shipbuilder 
and his men could not afford to relax one muscle or 
close their eyes to anything that could be done to improve 
either the quality or the quantity of their work. 











A WATER HAMMER EXPLOSION. * 


AN explosion of a stop valve chest occurred on Friday, August 
2lst, 1908, about 2.30 p.m., at the works of the National Electric 
Supply Company, Crown-street, Preston, Lancashire. The chest 
was made of cast iron, and fitted with brass valves, seats, and 
spindle. It was of the equilibrium type, 7in. in diameter. The 
chest was fractured, and a large portion of its side, together with 
a part of the cover adhering, was projected some distance within 
the building. 

The explosion was due to water hammer action, owing to the 
driver having neglected to drain the water from the pipes pre- 
vious to starting the engines. Steam is obtained from a range of 
multitubular boilers, working at a pressure of 1751b. per square 
inch. At the time of the explosion the pressure was between 
1601b. and 1701b. per square inch. 

The engine, to which the valve belonged, had been idle for 
about a week, whilst the condenser was being overhauled. The 
steam stop valve on the main range, marked A in the figure, had 
been shut down, but was apparently leaking, and during the 
week a considerable amount of water must have collected in the 
pipes and receiver between the stop valve A and the stop valve b, 
which failed. The branch pipes to the engines are each fitted 
with a large separator, to which a water gauge glass is fitted near 








* From Board of Trade Report, No. 1783. We call atiention to the 
long bend in the steam pipe which the water must have negotiated before 
reaching the valve chest.—Ep. Tue E. 


the bottom, so that any water lodging in the separator may be 
observed. A valve and pipe lin. diameter are also fitted, leading 
to a steam trap. No other valve or draining arrangement is 
provided. 

In starting any of the engines it is not the custom to depend 
alone upon the efficient and automatic working of the traps for 
clearing the steam pipes of water, the invariable rule being to 
ease the relief valve at the bottom of the trap, by hand, before 
starting the engine. This work is usually performed by one of 
the drivers. On the day of the explosion the driver had been 
ordered to start No. 1 engine ; this he proceeded to do by opening 
the stop valve A on the main range. He was occupied for about 
seven or eight minutes afterwards in attending to various details 
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about the dynamo. He then proceeded to open the stop valve on 
the engine, and had moved the wheel about one-fourth of a turn, 
when, almost immediately, the explosion occurred. 

The engine-driver admits that on the day of the explosion he 
forgot to see that the separator on the steam pipe was clear of 
water before starting the engine. He also admits that his instruc 
tions were always to release the valve at the bottom of the steam 
trap to ensure that the pipes were clear of water before starting 
the engines. 

The stop valve chest was made of good cast iron, and had an 
almost uniform thickness of fin. The draining arrangements of 
the pipes may be said to be as complete as is usually found in any 
well-equipped and modern power station, and although the 
automatic steam trap is fitted, it is merely an adjunct, the stand- 
ing order being—to clear the steam pipes and receiver of water by 
hand before starting an engine. 








LONDON ELECTRICITY.—The Select Committee of the House of 
Commons, Sir L. White presiding, came to a decision on 
Wednesday last regarding the London and District Electricity 
Supply Bill. In analysing the opposition to the Bil] Mr. 
Fitzgerald, K.C., for the promoters, claimed that a large majority 
of the interests in the area affected did not oppose it. Of twenty- 
eight borough councils in London, only nine opposed the 
preamble. From the large area of Essex affected there was no 
opposition ; in Kent only Beckenham and Bexley opposed the 
Bill, and from Surrey there was only the Croydon petition. As 
regarded the twenty-two companies in the whole area with 
statutory powers, nine did not oppose the Bill. The principal 
objection had been on the ground of competition. The granting 
of orders since 1888 to authorise distributors had always been 
conditioned upon competition being permitted, and that was for 
the protection of the public. As to finance, gentlemen of position 
had made themselves responsible for finding £640,000. The 
chairman said the Committee were satisfied with regard to the 
guarantee of £640,000 should the Bill pass substantially in its 
present shape, but that was a small item compared with the 
capital to which the public would be invited to subscribe. After 
further discussion the Committee consulted in private for fifteen 
minutes, and on their return the chairman said :—‘‘ We have had 
a long inquiry, and the Committee have fully considered the 
evidence given day by day, and also the arguments put forward 
by counsel, and now at the end we have come to a decision—a 
Mnanimous decision—and shall be obliged to report to the House 
that the preamble of the Bill has not been proved. 


Roya. Scottish Soctety or Arts.—The eighty-eighth session 
of the Royal Scottish Society of Arts was opened on November 9th 
by the holding of a dinner in the Caledonian Station Hotel, 
Princes-street, Edinburgh, when Professor T. Hudson Beare, pre- 
sided over a company of over eighty gentlemen. Professor 
Wallace submitted the toast of ‘‘The Royal Scottish Society of 
Arts.” The chairman, in reply, briefly sketched the history of the 
Society. He said it was founded in 1821 by Sir David Brewster, 
and the object, as stated in the circular which was sent out, was 
the encouragement of mechanical arts in Scotland by awarding 
prizes to the authors of useful inventions or valuable processes, 
by assisting inventors in securing the best rewards of their labours, 
and by performing useful experiments or making trials of 
machinery when the inventors themselves had not the means of 
carrying their] ideas into effect. Three original members were 
Walter Scott, Sir Henry Raeburn, and Lord Jeffrey. It was one 
of the first associations to recognise the value of national and 
international exhibitions. Many most valuable inventions had 
been first made known to the world through the proceedings of 
the Society. At the annual meeting of the Society held the same 
evening, Mr. William Allan Carter, was elected president ; 
Dr. A. P. Laurie and Mr. W. R. Herring, vice-presidents ; 
Professor Stanfield, secretary; and Mr. C. J. Shiells, C.A., 
treasurer. Professor Stanfield intimated that the Committee had 
decided to make the following awards: —A Hepburn prize to Mr. 
James Gray for his paper on ‘‘ A Drawing-office Cabinet for the 
Supply of Paper, &c., from Rolls ;” a Keith prize to Dr. James R. 
Milne for his paper on ‘ Improvements in Means for Preventing 
and Counteracting Backlash in Gearing ;” Keith silver medals to 
Mr. Henry O’Connor and Dr. Thomas W. Drinkwater for their 
paper on ‘‘ Arsenic-free Gas Coke ;” a Macdougall-Brisbane silver 
medai to Mr. W. E. Townsend for his paper on “A Magnetic 
Clutch ;” the Society’s complimentary silver medals to Mr. G. H. 
Gulliver for his paper on ‘‘The Microscopic Structure of Metallic 
Alloys ;” and to Mr. E, Lumsden Brown for his paper on “ Celour 


Photography.” 
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NARROW-GAUGE RAILWAY FOR A GAS- 
WORKS. 
For more than sixty years, and up to within the past 
few weeks, the well-known inland watering place of 
Harrogate has furnished the curious example of a 
successful public gasworks not only situated far removed 
from a railway station but actually devoid of any railway 





Later, a somewhat similar type of engine, with wheels | Leeds, and a contract for the carrying out of which was 
5ft. 6in. in diameter, and having rubber tires 3}in. thick, | in the spring of last year placed with Messrs. Holm and 
shod with steel shoes 4in. by 16in., was inttoduced—see | King, of Liverpool. This railway, now practically com. 
Fig. 3. , | pleted, is built on the 2ft. gauge, and has a length of g 
Although this engine gave increased tractive power and | little over 14 miles, of which about 800 yards is in tunne] 
there was less vibration when travelling, while the cost | Commencing at the junction with the North-Eastern 
of wear and tear of the machinery was reduced, the type | Railway Company's lines at Bilton, the light railwa: 
of wheel did not comply with “statutory requirements,” | passes in a westerly direction to Old Trough-lane, whic 


connection. The promoters of the Harrogate Gas Com-! and, consequently a locomotive licence could not be! is crossed by a steel girder bridge with masonry 











Fig. 1—-THOMPSON TRACTION ENGINE WITH TRAIN OF TRUCKS 


pany, in the year 1845, were not, however, responsible 
for the unfortunate position of their works, as they had 
then practically only ‘“‘ Hobson’s choice,” and, doubtless 
at that time, when a single cart more than sufficed to do 
all the leading required from the Starbeck station, the 
difficulties and disadvantages of having works two or 
three miles from the railway would not be regarded as a 
very serious hindrance. By the year 1870, however, the 
tonnage had reached 2000 per annum, and it was con- 
sidered necessary to have some more effective method of 
haulage than was possible by a horse and cart, and one 














Fig. 3—-ENGINE WITH STEEL SHOES 


of Thompson’s engines with three wheels, india-rubber 
tired, was purchased. Fig. 1 shows it engaged in hauling 
a load of coal tothe works. The distance to be traversed 
was so considerable that in 1880 an arrangement was 
made with the North-Eastern Railway Company for a 
siding to be established on the Harrogate-Thirsk line, at 
Bilton. Despite the fact that the distance of travel was 
thus somewhat reduced, the Harrogate Gas Company 
had thenceforward to maintain a road 1466 yards in 
length, and in addition it has since 1895 had to pay a 
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Fig. 4—-MAP SHOWING 


considerable sum per annum for “extraordinary” traffic, | 
meanwhile having to provide a costly equipment of road | 
locomotives and wagons to deal with the gradually | 
increasing traffic in coal and other materials. One type 

of traction engine used was Burrell’s 8 horse-power 

noniinal double-crank compound engine, with wheels | 
7ft. by 18in., and shod with diagonal bars. 





Fig. 2—BURRELL 


obtained, although the West Riding County Council 
granted the Harrogate Gas Company permission to use 
the locomotive on the highways, as it had been demon- 
strated to them that there was a reduced wear and tear 
upon the roads. 

With the growing popularity of Harrogate as an inland 
watering place, and the consequent development of the 
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Fig. 5—PROFILE 


gas company’s business, the serious cost of haulage 
pressed heavily upon the proprietors, who were forced to 
consider the alternative of moving the works to a site 
nearer the railway, or of providing the works with more 
direct railway facilities. Without attempting to trace 
the various steps which were taken to solve this problem, 
it may be stated that the company had under its con- 
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TRACTION ENGINE WITH TRAIN OF TRUCKS 


abutments—see Fig. 12, page 542—and then enters a 
tunnel, finally coming to the surface on the Harrogate 
Gas Company's property. A map showing the direction 
taken by the line is given in Fig. 4, and a profile in 
Fig. 5. From the former it will be seen that the line 
is by no means straight, and in the latter that some 
heavy gradients have to be faced, the steepest being 
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1 in 20.5, which continues for some 330 yards. The 
tunnel was necessitated by some rising ground just before 
the: gasworks siding is reached, the surface of the top of 
this being some 50ft. above rail level. The tunnel in 
the straight is 9ft. high and 8ft. wide inside diameter, 
horse-shoe shape, and the constructional features are 
shown in Figs.6 and 10, and in Fig. 14, page 542. It will 
be observed from Fig. 10 that a a Ra different con- 


| struction is used on curves to that which has been 
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| employed for, the straight tunnel. 


In the case of the 





Fig. 6-TUNNEL UNDER CONSTRUCTION 


Fig. 2 shows | a light railway, the details of 
one of these engines attached to its train of trucks. | for them by Mr. E. W. Dixon, 


| latter the tunnel roof is made up of 14in. of brickwork, 
| whereas on the curve this portion is made up of 12in. of 
|6 to 1 Portland cement concrete. The rails, 40 lb. to the 
sideration some five years ago a scheme, prepared by | yard, are fixed by means of dogs to the sleepers, 4ft. 6in. 
Messrs. Newbigging and Son, for new works in close | by 9in. by 4}in., and are oak cleaked round all of the 
proximity to the railway, but as this was deemed to be | curves—see Fig. 11, page 542. In the tunnel longitudinal 
of too costly a character, especially having regard to the sleepers 10in. by 5in. with Yin. by in. distance pieces are 
loss of capital in the abandoning of the existing works, | employed. The main line sidings at Bilton have been 
the company decided to handle its traffic by means of | extended so as to accommodate twenty-two wagons, and 
hich had been prepared | here the coal is dealt with through existing shoots from 
.Inst.C.E:,f East Parade, | the main line wagons and discharged into the narrow- 
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LIGHT RAILWAY FOR HARROGATE GASWORKS 
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Fig. 7—DETAILS OF SHEFFIELD-TWINBERROW SELF-DISCHARGING WAGONS 


gauge rolling stock—see Fig. 13, page 542—one and a-half 
to two minutes being the average time taken to discharge 
the contents of a main line wagon into one of the narrow 
gauge, and the same time is occupied in discharging the 
same quantity at the coal store at the gasworks. The 
tar and liquor tanks are accommodated for discharge 


it should be stated that the locomotive has a fixed wheel 
base of 6ft. and a total wheel base of 11ft. 44in. The 
cylinders are 10in. diameter and 16in. stroke. The boiler 


is stayed for a working pressure of 150]b., and has a total 
heating surface of 350 square feet. 
6.75 square feet. 


The grate area is 
There are seventy-six brass boiler tubes 
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Fig. 8-NARROW-GAUGE LOCOMOTIVE 


upon an elevated railway at the Bilton siding, the tar or 
liquor falling by gravitation into the main line tanks, 
thus doing away with any pumping. Not the least inter- 
esting feature of the scheme is the rolling stock equip- 
ment which has been introduced. The locomotive—see 
Fig. 8—was supplied by Messrs. Thomas Green and Son, 


1fin. outside diameter. The coupled wheels are 2ft. 6in. 
and the bogie wheels 1ft. 6in. in diameter, the width of 
tire being 4in. 
with phosphor bronze bushes, with a bearing 4t}in. 
diameter and 64in. in length. The bunker has a 15 cwt. 
coal capacity, and the saddle tank of the boiler will 

















Fig. 9—SELF-DISCHARGING DOUBLE-HOPPER STEEL BOGIE WAGON 


Limited, of the Smithfield Ironworks, Leeds, whilst seven 


| contain some 420 gallons of water. 


The axle-boxes are of cast steel fitted | 


sions and constructional features of which are clearly 
illustrated in Fig. 7, are each provided with two 
hoppers, which converge to openings with a combined 
area of 84 square feet at a height of 12in. above rail level. 
The hopper plates slope sharply upwards from the 
openings, and the inclination is sufficient to ensure 
automatic delivery of the load. The openings are covered 
by stiffened horizontal doors, which are connected by 
chain gearing to simple winches, housed at the centre of 
the wagon, by means of which the doors are drawn 
upon rollers over angle guide rails. The arrangement is 
such that the doors may be opened or closed by one man 
from either side of the wagon, cutting off the stream of 
coal, if necessary, when any desired portion of the load 
has been discharged between the rails. The special 
arrangement of the doors permits of the desired capacity 
being obtained with steeper slopes, and within less total 
height than would be possible with openings in the 
inclined ends of the hoppers. Each wagon is fitted with 
a brakesman’s platform and a brake consisting of a 
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Fig. 1O—SECTIONS OF TUNNEL 


vertical handle actuating through a chain four 
blocks upon one bogie. The carrying capacity ranges 
between 10 and 12 tons, and as this is secured with a tare 
weight of only 3 tons 15 cwt., a favourable ratio of 
tare to gross load carried has been secured. Not only 
will the completion of this light railway be a public boon 
by withdrawing heavy traffic from the public highways, 
but it will enable the Harrogate Gas Company to effect 
economies in haulage, and also add to the productiveness 
of its works, as it anticipates being able to handle no less 
than 100,000 tons over the new railway annually. 








REINFORCED CONCRETE WATER PipEs.—In connection with the 
new waterworks at Burncrooks, Clydebank, it has been decided by 
the Clydebank and District Water Trustees to adopt reinforced 
concrete pipes of the Bonna type, such as have been employed at 


| Norwich and Paris, after discussion of a report made upon the 
The wagons, | system by a deputation sent to inspect the piping at these cities. 


self-discharging double-hopper steel bogie wagons— | which, we’ understand, are the first of the double- | The length of piping required is over nine miles, and it was pointed 
Figs. 7 and 9—were designed by Mr. G. H. Sheffield, of 
88, Victoria-street, S.W., upon the Sheffield-Twinberrow 
patented system, and these were supplied by Mr. Arthur 
In explanation of th 


Koppel, London. e engraving Fig. 8, 





hopper pattern built for a 2ft. gauge railway, 
constructed entirely of steel; the sections employed 
being limited to three, and to the British standard 
| steel specification. 





are | Out in discussion that the difference in price in concrete pipes 


would be £5500 less than cast iron pipes, while they were more 
suitable for their purpose. By adopting concrete pipes also, the 
work can be gone on with at once, which is an advantage at the 


The wagons, the leading dimen- | present time, as labour could be found for the unemployed. 
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NEW STEEL PLANT AT GARY, INDIANA. 
(From a Correspondent.) 


FOR more than two years past attention has been directed 
towards Gary, Indiana, where a great industrial undertaking 
is at present in process of being carried out. Upon the 
shifting sand dunes of Northern Indiana, at a point where 
the Grand Calumet flows into Lake Michigan, 23 miles east 
of Chicago, there are being built, in record time, a city, a 
harbour and enormous steel works, the largest of their kind 
in the world. This is all on behalf of one corporation, the 
Indiana Steel Company, which has secured here a site of 
9000 acres, with a lake frontage of 1? miles, on which to 
erect both the mills and a residence city for its workpeople. 

At Gary the plan calls for sixteen blast furnaces of the 
most approved type, eight of which are now completed or 
under construction. They are of standard design, and need 
not be described in detail. The gas-cleaning plant is very 
complete. The sixteen blast furnaces will produce about 
44,900,000 cubic feet of gas per twenty-four hours, which is 
equivalent, if used in gas engines, to 500,000 brake horse- 
power. Of this quantity approximately 80 per cent. will be 
taken for heating the stoves, 74 per cent. will be diverted to 
steam-boiler furnaces, 5 per cent. will be consumed by 
various auxiliaries or lost in the process of cleansing, 124 
per cent. will be used for operating the gas-engine driven 
blowers, and 45 per cent. will supply the electrical-power 
station. For the eight furnaces thus far erected there are 
two blowing-engine houses of similar construction to the 
power station described below. One is 600ft. long and 104ft. 
wide, and the other is of the same width but only 530ft. long. 
The difference is due to the fact that the first-named house 
includes a central pumping and hydraulic-power plant, 
equipped mainly by the Snow Steam Pump Works, of 
Buffalo, N.Y. Besides gas engines each house contains two 
steam-driven Tod blowers, but when the plant is in full 
operation they will not be used. Each of the sixteen blow- 
ing engines consists of a horizontal twin-tandem gas engine 
of 2500 horse-power, having cylinders 42in. by 54in. stroke, 
and two direct-driven blowing tubs having a capacity to 
deliver 30,000 cubic feet of free air per minute against a 
pressure of 18lb. per square inch, and so designed and pro- 
portioned that they can be operated at any pressure up to 
301b. These blowing tubs are of the Slick type, the patents 
for which are controlled in the United States by the Allis- 
Chalmers Company. Eight of these engines were built by 
the Westinghouse Machine Company and eight by the Allis- 
Chalmers Company. 

The power station, which is 966ft. long and 105ft. wide, 
with forty-two 23ft. bays, is situated immediately beside the 
blowing engine-houses and between the blast and open-hearth 
furnaces. This places it advantageously for fuel supply and 
ensures minimum lengths of transmission lines to the various 
departments using electric power. In this central station are 
installed seventeen horizontal twin-tandem double-acting gas 
engines, working at a speed of 834 revolutions per minute, 
fifteen of which are designed for coupling to alternating- 
current generators and two for connection to direct-current 
generators. The alternators are 25-cycle, 3-phase, 6600-volt 
macbines, and the direct-current machines work at a pressure 
of 250 volts. The engines have a rating of 4000 horse-power 
and the generators 2000 kilowatts, but they are capable of 
carrying continuously 30 per cent. overload. The seventeen 
units were built complete by the Allis-Chalmers Company. 
They are claimed to be among the largest engines in the world 
to operate on blast furnace gas, being practically duplicates of 
the units built for the Illinois Steel Company. 

The engine frames weigh approximately 90 tons each, and 
one-half of each frame is buried in the foundation in order to 
raise the floor line to a point which will make the rods on the 
valve gear readily accessible. 

The igniters are electrically controlled, and so arranged 
that the time of ignition may be regulated by a single hand 
wheel. Direct-current at 80 volts is used in the system. 
Duplicate independent igniters are provided at each end of the 
cylinder to ensure prompt firing of low heat value gases, and 
also to avoid the danger of shut down due to short circuit. 
The air-starting device consists of a small poppet inlet air 
valve at each end of each cylinder, operated by the lay shaft. 
Air is admitted to each cylinder in turn at what would be the 
working stroke. As the high compression carried prevents 
the engine from stopping on the dead centre, this arrange- 
ment ensures the prompt starting of even a tandem engine 
without the use of a barring gear. These engines being twin- 
tandem will, of course, start from any position. The exhaust 
from the gas engines is conveyed toa tunnel 12ft. by 9ft. 
immediately outside the building and beneath the ground 
level. This runs the length of the building, and is provided 
at each end with a chimney shaft 9ft. in diameter by 92ft. 
high. The same method of muffling the exhaust is provided 
for the blowing engine-houses. 

The alternating current generators are of a type developed by 
the Allis-Chalmers Company for use with these engines. The 
laminated stator core is held in a heavy box yoke designed to 
allow full circulation of air around all parts. The core 
punchings are held in place by means of dovetails, and the 
armature windings are placed in open slots in the inner 
periphery of the stator core. The coils are held firmly in 
place by wedges, and, on account of the open slot construc- 
tion, can be readily replaced in case of damage. The field 
poles are mounted on a cast iron spider, and so arranged that 
they can be removed ; the exciting coils are of copper strip 
wound on edge. The revolving fields have field poles of solid 
cast steel bolted to a heavy cast iron spider ; they can, there- 
fore, be readily removed in case it is necessary to get at a 
field coil. The field windings are held in place partly by the 
projecting pole tips and partly by brass rings running com- 
pletely around the rotor on each side and fastened to the top 
of the poles by long brass screws. The direct-current 
generators have also been designed with particular regard to 
this service, but in general are similar to the Allis-Chalmers 
Company’s standard engine type machines. In connection 
with the generators Cutler-Hammer remote control field 
rheostats and field switches have been provided. The con- 
trolling apparatus is situated in the basement as near as 
possible to the generators, and is operated from a bench 
board in the power-house gallery. These rheostats are 
driven by means of vertical motors, and are provided with 
automatic devices which ensure the stopping of the motor 
when all resistance has been cut in or cut out of circuit. 
Means are provided also for operating these field rheostats by 
hand in case of damage to the motor. 

The power generated will be distributed throughout the works 





and used to operate the heavy induction motor-driven rolls, 
the tilting and feed tables for the various passes, the hot 
saws, hot and cold pull-ups, hot rolls, transfer tables, 
straightening and drilling machines, cold saws, elevators, 
conveyors, pumps, and a multitude of machines and mechani- 
cal devices auxiliary to the operation of such an enormous 
plant. Several of the motors built by the General Electric 
Company for these works are of 6000 horse-power each, being 
designed for driving the rolls, and from this they range in 
size down to machines of the smallest capacity, used to 
operate switches in the power-house. The problems of con- 
trol presented by the multitude of motors installed at this 
plant involve many interesting features, the solution of which 
was largely entrusted to the engineers of the Cutler-Hammer 
Manufacturing Company, of Milwaukee, and the automatic 
devices now installed at Gary represent the most recent 
developments in electric control as applied to steel mill 
machinery. The electrical system as a whole is subject to 
central control at a switchboard operated from a gallery 16ft. 
high. This switchboard was designed by the Western 
Electric Company. To aid in securing maximum economy 
under heavy fluctuations of load, a storage battery installa- 
tion furnished by the Electric Storage Battery Company has 
been housed in a two-storey building 87ft. long by 47ft. wide, 
near the power station. The batteries will be kept charged 
as nearly as possible to their full capacity, in order to assist 
in meeting, for a considerable period of time if need be, any 
demands for excessive power made upon the gas engine-driven 
generators. The control of the battery charge and discharge 
is effected by means of two motor-driven boosters which may 
be operated singly or in parallel. 

The sub-foundation of the power station, as well as of each 
blower-house, is a solid mass of concrete underlying the entire 
structure on the level of Lake Michigan, and having a depth 
of 5ft. Above this are separate foundations for each of the 
generating and blowing units. The arches forming the rvof 
of the power station have a clear span of 85ft., providing 
head-room at the dome of 73ft. above floor level. The 
station is served by two 50-ton cranes. 

It is not alone in improved blast furnace practice and the 
utilisation of the resultant gas that the plant at Gary has 
been designed for economical production of steel. Provision 
has been made for conveying the molten iron in 40-ton ladles 
on special trucks directly from the blast furnaces to mixers 
shaped like converters, of which there are two, with a capacity 
of 300 tons each, in the north end of each of the open- hearth 
furnace buildings. From these the molten metal is again 
poured into 40-ton ladles, carried by cranes to the furnaces, 
and there emptied in by means of Wellman-Seaver-Morgan 
charging machines. The plans of the plant provide for six 
batteries of basic open-hearth furnaces, fourteen to the build- 
ing, of which two batteries, or twenty-eight furnaces, are at 
present constructed. Each of the open-hearth furnace build 
ings, lying upon monolithic concrete foundations, will be 
identical with the others in construction, being 1200ft. long 
and built in three spans, giving a total width of 193ft., with 
a height of 104ft. above the floor line, thus allowing for 
excellent ventilation. The charging floors are of steel. 
Instead of being at right angles to the rest of the plant, the 
open-hearth buildings run north-east and south-west at an 
angle of 35 deg. At the north end of each building is a 
structure for the mixers, previously referred to, which is 
120ft. long by 86ft. wide. This also contains a pit for 
relining ladles. Parallel to the furnaces is a lean-to 24ft. 
wide and running the entire length of the building, where the 
gas producers for the furnaces are situated. Beyond the gas 
producers is a stock yard, 72ft. wide, every point of which is 
reached by overhead cranes. Between each pair of open- 
hearth buildings is a scrap house and skull cracker. The 
open-hearth buildings are equipped with electrically-operated 
cranes both travelling and fixed. There is one with a capacity 
of 125 tons in the casting department, and another with a 
capacity of 125 tons on the charging side. The ladles for 
pouring off are of 80 tons capacity each. 

With the four open-hearth buildings now completed or 
under construction in operation the Gary plant will havea 
capacity of over 12,000 gallons of steel per day, or 2,500,000 
tons per year. With all six buildings in use, the total 
capacity of the plant, as planned by the United States Steel 
Corporation, will be upwards of 4,000,000 tons per year. 
Each of the furnaces will be supplied with gas from a pro- 
ducer built by the Morgan Construction Company. As it 
takes about eight hours for a heat, and the furnaces are 
never allowed to cool except for repairs the daily capacity of 
each of the 70-ton furnaces will be about 210 tons, giving, 
with one furnace down for repairs, a total of 3360 tons for 
each open-hearth building daily. With everything running 
at full capacity, 4000 tons of steel rails can be produced daily, 
and in normal operation the mill is expected to turn out 
100,000 tons per month. 

The group of rail mill buildings, which is situated about 
300 yards from the lines of the open-hearth furnaces, consti- 
tutes in itself a very large plant. The main structure is 
1800ft. long, and at right angles to it is another building of 
one-third the length, with a width in a single span of 85ft. 
This contains twelve soaking pits or furnaces, each of which 
is supplied with gas from an independent Hughes mechanical 
gas producer. The ingots enter from the open-hearth fur- 
nace buildings along the entire length of one side of the pit 
building. The other side is reserved for the electrically- 
operated ingot trucks, which transfer the heated ingots 
through the first stand of rolls. Each of the twelve pits has 
four holes, 6ft. by 6ft. The ingots used are 20in. by 24in., 
and 6ft. long, and weigh 85001b. each. For the operation of 
the two ingot trucks used, the Cutler-Hammer Manufactur- 
ing Company, of Milwaukee, has developed an ingenious 
system of control. On account of the length of the soaking 
pit building, it is impossible for the operator stationed at the 
mill to see when an ingot truck'is opposite a particular pit. 
It was, moreover, deemed necessary to guard against the 
possibility of bringing both ingot trucks to the mill at the 
same time, which would resul; in a collision. The controlling 
system therefore guards against this contingency, and at the 
same time enables the operator automatically to stop the 
ingot truck at any of the pits. 

The rail mill is equipped with twelve sets or stands of roll 
trains, all operated at varying speeds ‘by General Electric 
alternating-current motors, The aggregate driving capacity 
is 24,000 horse-power. There are four stands of continuous 
40in. mills, each pair of which is driven by a 2000 horse- 
power motor; a 40in. three-high blooming mill, driven by a 
6000 horse-power motor; a 28in. three-high roughing mill 
also driven by a 6000 horse-power motor; a two-high 28in. 
forming mill driven by a 2000 horse-power motor; and five 





stands of 28in. finishing mills driven by two 6000 horse-povver 
motors. 

In the rail mill a number of Cutler-Hammer automatic 
remote-control devices are installed, the most interesting of 
which are those designed for the control of the elevating and 
tilting tables, the bloom shear, and the transfer tables. The 
elevating table on the 48in. blooming mill, weighing about 
250,000 Ib., is supported on bell cranks which are connected 
to a rotating crank driven by a 250 horse-power motor 
operating at 150 revolutions per minute. 

The loading yard is provided with the usual inspection beds 
and two tracks, each about 1400ft. long, connected with the 
track system of the plant at both ends, thus avoiding any 
unnecessary shifting. The yard is also served by an X0ft, 
travelling crane for the entire length of the finishing 
department, and by means of this the rails are placed 
directly on flat cars. 

The billet mill consists of four continuous stands of 40in, 
blooming mills, each pair of which is driven by a 2000 
horse-power motor. After leaving these the ingot is turned 
end for end on a turntable and passes through a five-stand 
82in. continuous mill, the entire mechanism of which js 
driven by one 6000 horse-power motor. At the end of this 
mill is placed a 12in. by 12in. horizontal blooming shear and 
also a 10in. by 10in. vertical blooming shear, either of 
which shears sale blooms, or blooms for the 24in. mill 
immediately following may be sheared. The sale blooms are 
run out on hot beds on the other side of the building where 
there is a loading yard equipped with overhead travelling 
cranes. Blooms intended to be further reduced after being 
sheared are sent through the 24in. continuous mill, which con- 
sists of six stands driven by a 6000 horse-power motor, reducing 
the blooms to 4in. or 5in. square. At the end of the 24in, 
mill is placed a roller table. The billets may be transferred 
to an 18in. continuous mill to be further reduced or, if for 
sale, to a shear, and from thence to overhead billet pockets, 
from which they may be loaded directly into cars, For the 
further reduction of billets taken from the above-mentioned 
transfer skids the billets are run through an LSin. six-stand 
continuous mill, driven by a 6000 horse-power motor and 
equipped with flying shears, so that billets reduced in this 
mill—1ljin. and 2in.—may be run out on covered hot beds 
extending at right angles to the general direction of the mill 
into an extension of the same billet loading yard as that y ‘o- 
vided for the 10in. and 12in. sale blooms. All of the 
machinery is electrically-driven, General Electric, Crocker- 
Wheeler, and Westinghouse motors being used. This 
machinery was also furnished by the United Engineering and 
Foundry Company. The ingots for this billet mill are heated 
in twelve soaking pit furnaces, arranged similarly to those 
adjoining the rail mill. Each of the pits in both buildings 
is supplied with gas from one independent Hughes mechani- 
cal gas producer built by the Wellman-Seaver-Morgan 
Company. 

The harbour at Gary includes a deep-water slip and turn 
ing basin, 750ft. in diameter, built by the Great Lakes 
Dredge and Dock Company, ample for ths accommodation of 
the largest ore-carrying boats. Straight into the sind dunes 
a channel 250ft. wide, with a depth sufficient for the largest 
vessels, has been dredged as far as the straightened and 
deepened channel of the Grand Calumet River, and lined with 
concrete docks 62ft. wide. On the side towards the mills 
these extend for a mile, rising 10ft. above datum or the 
normal water level. The plant for handling ore from the 
vessels consists of Hulett uploaders and Hoover and Mason 
bridges,of sufficient capacity to furnish material for the eight 
blast furnaces already built, each of which will deliver 500 
tons of pig iron daily, and the eight additional furnaces yet 
to be constructed. The blast furnace plant is also provided 
with five pig-casting machines installed by Heyl and Patter- 
son, of Pittsburg, Pa. These are for making pig iron and 
loading it directly on to cars, if for any reason the open-hearth 
plants are unable to receive the product of the blast furnaces 
—as on Sundays, when the mills are not inoperation—or if it 
is desired to send the pig to any other plant of the United 
States Steel Corporation. 

In connection with the furnaces and mills of the steel plant 
proper there has been erected a group of buildings of general 
utility, consisting of a machine shop, foundry, boiler shop, 
blacksmith shop, pattern and carpenter shop, pattern storage 
building, roll shop, electrical repair shop, brick storage-house, 
and a very well-equipped general store-house. There has 
also been provided a yard locomotive-house, with tracks 
running through on an angle from one side to another, thus 
avoiding the use of a turntable. 

When the site for the new plant for Gary was selected it 
was found that the main line of the Baltimore and Ohio 
and Indiana Harbour Railways would run through the centre 
of where the great mills are now. It was therefore necessary, 
in order to build the plant at this particular place, to change 
the location of thes? two lines, and also, in carrying out the 
general scheme of the Steel Corporation, to alter the route of 
the Lake Shore and Michigan Southern Railway. A new line 
was built for this railway, and is now in operation for a 
distance of about 14 miles, the old lines having been taken 
up. A new double-track road was also constructed for the 
Baltimore and Ohio Railway, from Indiana Harbour to 
Millers, Ind., a distance of 12 miles, and one of seven miles 
for the Indiana Harbour road, to take the place of its old line. 

Within the plant itself no feature has had more careful 
thought bestowed upon it than that of inter-works trans- 
portation. The lines from the railroads enter the mills at 
the south-west corner, through the ‘‘ Kirk ’’ yards, over nine 
main tracks crossing on a viaduct. These lines, upon entering 
the grounds, branch out to the shops, rail mills, open-hearth 
furnaces, and finally to the blast furnaces. To reach the 
furnace there is a long trestle carrying tracks at a consider- 
able elevation, also trestles to the gas producers of the soaking 
pit buildings for the coal-handling system above described. 
Around the open-hearth buildings there is a perfect network 
of tracks crossing and re-crossing, and on the charging floor of 
each three standard gauge tracks come in on a long embank- 
ment from the north. The chief end sought was to secure 
direct access to every part of the plant by the most available 
route, with no chance of blocks. If an engine with loaded 
cars cannot reach any desired point in one way it can get to 
it by another. 








CaBLE railways in Chicago will soon be a thing of the 
past. Out of 35 miles of cable lines existing when the work of 
rehabilitation was begun a year and a-half ago 30 miles have now 
been removed. During the same period 42 miles of electric tracks 
have been rebuilt, 
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RAILWAY MATTERS. 


We understand that arrangements are being made to 
convert the line of the Pennsylvania Railroad from New York to 
Philadelphia, a distance of 120 miles, to electric traction. Contracts 
for locomotives and generating plant have already been let. 


Two of the 57 storage battery motor cars ordered for 
the Prussian State Railways have been delivered, and are in service 
near Berlin. The design of the cars differs from that of the 
original cars in use in Maintz in that instead of placing the cells 
under the seats of the passenger compartment they are arranged 
in special shallow compartments in front of the driver’scab, Hach 
unit consists of two four-wheel cars, each car being equipped with 
one 80 horse-power motor and a battery of 84 cells. A run of over 
60 miles can be made on one charge. 


Ove result of the revised “ Circle” service at 6-minute 
intervals, the Aldgate-South Kensington trains being abolished, 
is that District trains of four cars have again appeared on the 
Metropolitan lines. It would seem that this step is rather prema- 
ture, as the Metropolitan section is not yet equipped with auto- 
matic signalling throughout, and, therefore, at the busy hours it 
js next to impossible to maintain punctuality, especially as a 
corridor ‘‘Circle” train of Metropolitan stock generally requires 
the best part of a minute to set down and take up passengers at 
each station, while the District trains manage better because of 
their centre doors ; but as a sign of things to come this develop- 
ment of the circle services is interesting. 


ScuepuLES have been issued by the Board of Trade 
Census Department relating to the tar distilling, wood distilling, 
and coal-tar colours trades, oil shale mines and paraffin oil works, 
and the railway carriage and wagon building trade. In the latter 
schedule particulars of the output are required, giving the value 
of the passenger railway carriages and parts thereof ; the value of 
railway wagons, trucks, &c,,and parts thereof for ballast, minerals, 
and merchandise, separating those with wood framing, those with 
stee] under-frames and timber bodies, and those entirely of iron 
and steel ; the value of railway wheels and axles complete (other 
than those included with carriages and wagons); the value of 
tramears and parts thereof; and all other products of the in- 
dustry, a separate heading being also included for repair work. 


——_—_—" 





Tue Board of Trade have recently confirmed the 
undermentioned Orders made by the Light Railway Commis- 
sioners : - (1) Tickhill Light aig 4 (Amendment and Transfer) 
Order, 1908, extending the periods limited by the Tickhill Light 
Railway Order, 1901, as amended by the Tickhill Light Railway 
(Extension of Time) Order, 1904, for the compulsory purchase of 
lands and for the completion of the railways and works thereby 
authorised, and authorising the transfer to the Great Northern 
tailway Company of the powers conferred by those Orders on the 
Tickhill Light Railway Company, and giving powers for the con- 
struction of additional lines, and for other pu (2) Barton 
and Immingham Light Railway Order, 1908, authorising the con- 
struction of a Light Railway in the County of Lincoln (Parts of 
Lindsey) from Barton to Immingham. 


Some difficulties in the Ricken Tunnel have been 
reported recently. This tunnel, between Uznach and Wattwyl in 
North-eastern Switzerland, is completed except for a small length 
of masonry lining. The advance of the headings was interrupted 
a year or two ago by strong inflows of combustible gas. It seems 
that there is still a slight inflow of gas. No damage has yet been 
caused by this, and it is expected that the gas flow will soon be 
exhausted. At another point in the tunnel, where soft rock was 
encountered, the edges of the arch blocks began to spall recently, 
and the abutments have crowded together, as much as 12in. in 
places. The movement is not continuing, it seems, and no trouble 
is anticipated in rebuilding the unstable section, a length of about 
200ft. The above data are reported by the Schweizerische 
Bau-zeitung of October 3rd, from a personal inspection. 


In the annual report of the Board of Trade, containing 
returns relating to the railway companies of the United Kingdom, 
it is stated that at the end of 1907 the length of electric railways— 
equivalent of single track—worked solely by electricity was 216} 
miles, and that 162 miles were being worked partly by electricity. 
The corresponding lengths of line at the end of 1906 were 197} and 
1574 miles respectively. The total quantity of electrical energy 
used in 1907 was 213,675,447 units, as compared with 159,581,401 
units in 1906. The totul number of train miles run was 18,771,690, 
and the equivalent number of car miles, 74,589,759. There are 
now 86 electric locomotives in use, 809 electric motor cars carrying 
passengers, and 1275 trailer cars. These figures, it should be 
pointed out, include the Blackpool and Fleetwood tramway and 
the Bessbrook and Newry tramway, which are classed as railways. 


Tue success of the electric system on the New Haven 
railway of America was discussed recently by an electrical engi- 
neer of that line. He states, according to the Scientific American, 
that train delays at the present time are less than those occurring 
during steam operation. The advantage of using locomotives con- 
sisting of two individual half units and operable individually, or 
as a pair, by a single crew, has been demonstrated. Seventy-five 
per cent. of the traffic is operated with half-unit locomotives. A 
pound of coal burned at the central station produces twice the 
drawbar pull of a pound of coal in the steam locomotive. But 
the greatest value of the electrification is that it increases traffic 
capacity, owing to the facility it offers of making rapid main line 
and yard train movements. In other words, the electrification 
permits a tremendous increase of traffic without an increase of 
track mileage. 


ALTHOUGH it is early as yet to compare the cost of 
operation of electric and steam locomotives, enough has been learnt 
to indicate that the electric locomotives cost considerably less, 
according to an American contemporary. It takes 30,000 miles of 
running to wear down the tires of an electric locomotive 4 eo 


whereas that amount ¢f wear will take place in from 8000 to 
miles on steam locomc tives. It is not necessary to give the elec- 
tric locomotive a roundhouse inspection at the end of every day’s 
work. They are inspected at the end of every thousand-mile run, 
and the work can be done in about three and a-half hours. The 
roundhouse examination consists in blowing out the electrical 
apparatus with an air blast, examining the motors, cleaning the 
commutators, contactors, switches and controllers, gauging the 
contact shoes, and oiling the journals. The inspection can be 
commenced at once, sincé there is no fire cleaning, coaling, or 
watering to be done, 


Prior to the introduction of the new pay-as-you-enter 
cars on the Madison street line of the Chicago Railways Company, 
on November Ist, booklets descriptive of the cars were distributed 
on the cars by ductors. Anno t of the 4s ag 
equipment of this line with the new type of cars was also made by 
means of large placards posted at the forward end of the cars then 
in service. On these placards were printed a large picture of the 
new standard car in colours and a formal, brief statement of the 
advantages of the new cars and suggestions as to the manner in 
which patrons of the company might co-operate in making the 
new. system a success. ‘The pamphlet was addressed to the 
company’s patrons, with the announcement that there are 650 of 
the newcars in process of construction, and that, beginning with 
the Madison street line, they would be placed in service at the 
earliest date. To illustrate strikingly the advance made in street 
railways, pictures were presen of cars in-service in 1861, 
1888 and 1895. The advantages of the new cars were then set 
forth in short paragraphs, following which the instructions to the 
ynblic were printed and the public asked to co-operate with the 





NOTES AND MEMORANDA. 


THE production of quicksilver in the United States in 
1907 is given in a bulletin of the United States Geological Survey 
as 21,567 flasks of 751b. each, valued at £165,786. Comparei with 
the production of 1906, this shows a decrease of 4671 flasks in 
quantity or £25,960 in value. An output of quicksilver was 
reported from but three States in 1907—California, Texas and 
Utah. California furnishes about 80 per cent. of the domestic 
production. 


A Britisu consular report gives the gold production of 
Madagascar at 73,097 ounces in 1905, 64,844 ounces in 1906, and 
72,100 ounces in 1907. Practically all of this is obtained from 
alluvial or placer workings. About 80 per cent. comes from the 
district of Diego-Suarez in the northern part of the island, where 
rich placer deposits were found by two French prospectors, 
MM. Grignon and Mortages, three years ago. The Government 
charges a royalty of 7 per cent. on all gold mined. 


Tue Bulletin for July of the French Chamber of Com- 
merce of Buenos Aires states that the Commission of Public Works 
of the Argentine Chamber of Deputies have drawn up their report 
relative to the enlargement of the port of Buenos Aires, Accord- 
ing to the terms of the project accompanying the report, the 
Argentine Executive Power will be authorised to contract for the 
works of enlarging the port and for the erection of beacons to 
replace the existing floating lights. The maximum cost of the 
scheme is fixed at about £5,400,000. 


To increase the resistance of the tungsten filament, and 
thus permit the use of a shorter filament in the lamp, a new process 
of manufacture has been evolved, which consists of mixing thorium 
oxide with the tungsten. The tungsten and thorium oxide are 
combined in various proportions and mixed with 35 per cent. of an 
alloy consisting of cadmium, bismuth, and mercury. This alloy is 
vaporised in the course of manufacture. It is claimed for the 
resulting filament that with the addition of 20 per cent. of thorium 
oxide its resistance is increased 50 per cent. As much as 50 per 
cent. of thorium oxide may be used, but a higher percentage 
renders the filament too brittle. 


A wRITER in a contemporary describes a simple 
method of refrigeration for small places. He arranges two vats, 
one a little lower than the other, in each of which he fits a plat- 
form some distance from the bottom, and lays heaps of ice on 
these platforms. He first runs the cold water into the upper vat, 
and scatters it over the ice by means of a rose fitted to the pipe. 
The water runs over the ice, and by gravitation finds its way to 
the bottom, whence it is run off to be cooled in similar fashion 
into the lower vat, whence the now doubly cooled water is pumped 
through another pipe to cool the milk or cream cans, as the case 
may be. He states that pasteurised milk can thus be reduced to 
about 34 deg. Fah. 


AccorpDINnG to the Engineering Record, hot air heating 
by utilising the waste heat of a gas engine is now practised at a 
manufacturing establishment in Pennsylvania. The air heater for 
this purpose is novel in that both the exhaust gases and the jacket 
cooling water are utilised, the fresh air passing to the fan through 
large thin-walled metal tubes, around which the exhaust gases 
pass and within which pass radiator tubes ‘carrying the hot jacket 
water. While the jacket water ranges from but 120 deg. to 150 
deg. Fah., as compared with the 600 deg. to 800 deg. of the 
exhaust gases, it serves to compensate for the varying volume, and 
consequently heat, contained in the exhaust, and the installation 
is claimed to have proved successful. 





Dryine plaster with artificial heat was resorted to on 
an extensive scale in the construction of the Philadelphia Opera 
House now being constructed. The work is being rushed so that 
the building can be opened on November 17th, eight months «nd 
eight days after beginning the work. It was necessary to dry the 
plaster as quickly as possible so as to allow the decorators to get 
to work. On account of the hea y ornamentation the plaster in 
places was 2ft. thick, which would have required as much as four 
weeks to dry sufficiently to allow decoration. By aid of the gas 
heat the drying was done in one week. The ceiling was dried 
with 785 ordinary illuminating burners, burning 6 cubic feet por 
hour, placed 6in. apart and 14in. below the ceiling. 


THE principal tungsten minerals are wolframite, a 
tunstate of iron and manganese, a scheelite, a tungstate of calcium. 
Both minerals, like tin ores, occur as a rule in quartz veins cutting 
rocks containing much silica, such as granite and rhyolite, but 
some ag om exceptions to this rule are found, as for instance, 
in New Mexico, where hubnerite and a small amount of scheelite 
occur with pyrite and iead minerals in a vein cutting limestone ; 
and at Nome, Alaska, where scheelite is found in the gold placers 
in a region of schists several miles from the nearest granite 
outcrops. The greater part of the American tungsten product in 
1907 came from the mines in Boulder county, Colorado, which 
reported an output of 1146 tons of wolframite valued at 
£11,472,854. 

Tue searchlight equipment of the battleship Temeraire, 
was being completed at Devonport, will consist of eleven projectors, 
two being of 36in. diameter, for defensive pur , and one of 24in. 
diameter, for signalling. The defensive lights will be so pla-ed 
that not less than four can be concentrated on any point, and the 
positions are such that a minimum interference with the effective 
training of the 4in. guns is obtained with a maximum lighting-u 
effect. All the projectors are provided with automatic lamps, an 
will be connected up by a special control system of circuits with 
the range-finders and the group of 4in. guns they serve. The 
24in. projectors will be mounted on a platform aloft, near the 
head of the foremost tripod mast, and will be provided with 
Scott’s patent flasher, and automatic working lamp for signalling 
purposes, 

Tue relatively high electrical resistivities of alloys as 
compared with the resistivities of their constituents has been 
attributed in succession by Lorenz, Oswald, Rayleigh, and 
Liebenow to the thermo-electric effects produced by the ponge 
of the current through minute layers of the constituents of the 
alloy arranged in series with each other. Herr E. L. Lederer, of 
the University of Prague, has determined the resistances of wires 
of a number of alloys by the bridge method and by measuring the 
heat developed in the wires by means of a calorimeter. His 
results are given in the February number of the Sitzungsberichte of 
the Academy of Science of Vienna, and the resistances determined 
by the two methods appear to agree to within less than 1 per cent. 
Herr Lederer concludes that the thermo-electric theory of 
resistivity of alloys is therefore untenable. 


Tue test of a high-speed engine, of which a report was 
ublished in the Journal of the American Society of Mechanical 
ngineers for October, shows a noteworthy economy and mechanical 
efficiency in view of the condition and length of service of 
the engine. The engine tested was a 7in. by 7in. American Blower 
Company engine used for driving a fan, and had_ been run almost 
continuously day and night for 10,000 hours. The cylinder had 
been badly scored, and the mean diameter increased to 7.082in. 
The piston had been worn small, showing a decrease of 0.013in. in 
mean diameter, and the piston rings had been broken. Before 
making the test, the valve was set for equal cards, and new piston 
rings putin. At full load and 430 revolutions per minute the 
water rate was 41 lb. per indicated horse-power hour. The 
indicated friction horse-power was 1.18, or 4 per cent. of the 
indicated horse-power at full load. These results compare very 
favourably with those obtained with new engines of the same size 





MISCELLANEA. 


On Monday, November 16th, the Board of Trade issued 
a return of all British and foreign ships ordered during the period 
from July Ist, 1907, to June 30th, 1908, to be provisionally 
detained as unsafe. The total number of ships reported was 
thirty-five, and the offences consisted of overloading, improper 
loading, or undermanning. Of these twenty-nine were steam- 
ships and six sailing ships. 


Tue battleship Hibernia arrived at Torquay from Port- 
land last Tuesday evening with torpedo boats 86 and 108. She is 
to carry out experiments with anew Whitehead torpedo which the 
Admiralty have decided to test. Preliminary trials were carried 
out by the Hibernia during her passage to Torquay, and the 
results are said to have been highly satisfactory. The new torpedo 
is longer than those at present in use, and it is claimed that it can 
be discharged whilst a ship is going at a much higher rate than is 
at present possible. 


Ir is reported that M. Barthou, the French Minister of 
Public Works, announced in the Senate on November 5th that the 
sum of £4000 is to be devoted by his department to the encourage- 
ment of aérial locomotion. From the same source we learn that 
the International Sporting Club of Monaco has offered the sum of 
£4000 to be competed for at an interna‘ional a#ronautical meeting 
to be held at Monaco from January 24th to March 24th, 1909. 
The length of the course will be about six miles. The first prize 
will be £3000, the second £600, and the third £400. 


AccorpinG to Electrical Engineering the wireless 
telegraph station in the North Basin of the Buenos Aires Docks 
has been opened to public service. There are other stations 
at Rio Santiago, Recalada Ponton, and Rada Lighthouse. 
Messages can be transmitted within a radius of from 500 to 
800 kiloms. A De Forest wireless telegraph station has been 
erected at Colon (Panama), and is under the control of the United 
States Navy Department. Under favourable atmospheric condi- 
tions, communication is said to have been made with Guantanamo, 
Cuba. 

The large increase in steam shipping on the coast of 
China and the many industrial undertakings in which machinery 
is now employed in various parts of the country have led toa large 
and increasing import trade in lubricating oil. The imports in 
1906 amounted to 276,823 gallons, and in 1907 to as much as 
784,727 gallons, valued at £33,178. In the old days the castor oil 
of China was considered good enough for lubricating purposes ; 
but vegetable oils are now banned by the engineer on account of 
their acidity, and mineral oil is required to preserve the good 
condition and life of present-day machinery. 


On Tuesday afternoon, November 17th, at Le Mans, 
Mr. Wright attempted to win the height prize offered by the Aéro 
Club of France without using his starting apparatus, but with a 
double length of rail, which was previously only 25m. long. At 
3.30 p.m. the screws began revolving, the machine slid along the 
rail itself, and rose in the air. The machine, however, barely 
made a circuit of the field just above the ground, the motor failing 
to act properly, and Mr. Wright came down at some distance 
from the starting point. The aéroplane was once more placed on 
the rail, but a start could not be effected owing to the bad working 
of the motor and the magneto. 


AccorDING to a contemporary, negotiations are pending 
at Fiume for the promotion of a scheme to utilise the power of the 
waterfalls at Ottocacs. The promoting syndicate is composed of 
many well-known firms, French and British as well as Huaogarian. 
It is proposed to conduct the water through a tunnel 15 miles long 
to a central generating station capable of generating 36,000 horse- 
power. This central station would ultimately be able to supply 
light and power not only to Fiume and Abbazia, but practically to 
the whole of Dalmatia. The syndicate has already made offers to 
the Municipality of Fiume and to the Ministry of Trade, which 
intend to introduce electric traction on the Fiume-Moravica 
Railway. 

AccorpinG to a French contemporary, the dirigible 
balloon Ville de Paris, now at Verdun, narrowly escaped being 
blown up on Thursday, November12th. The petrol tank suddenly 
caught fire while the motor was being tested, and the flames leap- 
ing up had actually reached the under part of the gas bag, when 
one of the men, cooler than the rest of his companions, who fled, 
threw his cape over the tank and thus averted a catastrophe. It 
is also reported that the Ville de Paris met with another accident 
on Tuesday, November 17th, the propeller shaft being broken. 
Before it could be brought back to its shed the telegraph wires 
along the railway had to be cut by the military engineers, and con- 
siderable difficulty was experienced in getting it over the railway 
bridge. The repairs will take several weeks. 


Tue Association of Chambers of Commerce of the 
United Kingdom forwarded to the Postmaster-General a recom- 
mendation in favour of the underground telegraph wires being laid 
to Land’s End, ‘‘so as to obviate the frequent interruption of tele- 
graphic communication caused by storms, which interfere with 
the prompt transmission of telegrams ‘from the East received over 
Eastern Telegraph cables at Land’s End.” A reply has been 
received, stating that the wishes of the Association have long since 
been anticipated by the Postmaster-General. In his report for last 
year he expressed the hope that the underground line would reach 
Penzance during the current financial year, and he trusts no very 
long time may elapse before it is completed to Porthcurno, the 
point from which the Eastern Company’s cables start. 


Tue observations of the Engineer Surveyor-in-chief to 
the Board of Trade regarding an explosion from a locomotive 
boiler near No. 6 pit of the Lambton Collieries, Fencehouses, 
Durham, which occurred on Thursday, July 23rd last, are to the 
effect that this is another case of the failure of a tube in a locomo- 
tive boiler due, mainly, to the scouring action of the hard 
particles of fuel carried through the tubes at high velocity by the 
powerful draught created by the exhaust of the engine. The tube 
was in a very worn-out condition and collapsed, for a length of 
43in., while the engine was standing. If the examination of the 
boiler, including the periodical application of a suitable hydraulic 
test, had been systematically and carefully made, the worn con- 
dition of the tube would hardly have passed unnoticed. When 
the tube collapsed it is manifest that its factor of safety was nil, 
notwithstanding that it weighed 171b.; and from this fact alone 
it might reasonably be inferred that the margin of safety it 
possessed, even when new, must have been very small. 


Ir is announced from Saulte St. Marie, Canada, that 
the Lake Superior Power Company has designed an extensive 
scheme of improvements at its Helen Iron Mine in West Algoma. 
These improvements will include the use of electri: power wherever 
practicable, and with this end in view a large part of the present 
steam plant will be replaced by motors. Power will be obtained 
from a hydro-electric station on the Michipicoten River. At pre- 
sent only one unit will be installed, consisting of a 1000 horse- 

wer single horizontal turbine water wheel direct-coupled to a 
500-kilowatt alternating-current generator. The transmission 
pressure will be 10,000 volts. The company will employ a 150 
horse-power induction motor to drive one of its large mining hoists 
and a 60 horse-power induction motor to drive one of the smaller 
hoists ; one 85 horse-power induction motor to drive its Gate 
‘*K ” crusher, and a 15 horse-power motor of similar design in the 
machine shop. Compressed air for drilling will be supplied by a 
16jin. by 18in. air compressor driven by a 200 horse-power induv- 
tion motor. Water will be pumped by a 4in. single-stage turbine 


pump driven by a 30 horse-power motor and by a 2in, two-stage 








company in making the cars a success, 





and type. 





turbine pump driven by a 7} horse-power motor. 
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ADDRESS WANTED. 
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Continental Steam Engines Improvement Company is still in existence, 
and if so, would they give me the address? W. G. 
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Comprehensive Research in Marine Engineering. 


IN the practical work of designing ships and 
machinery to fulfil novel and more drastic con- 
ditions than were imposed for previous trials 
of similar types of vessel, builders are repeatedly 
faced with the ironical discovery that if only they 
had taken certain observations during the trials of 
those earlier similar vessels they would be in a 
very much stronger position in tendering for the new 
work. Again and again this occurs, and in referring 
to past records, or to certain special trial results, 
one is very frequently struck by the lack of some 
important data. With how many ships each year, 


for instance, are progressive trials made? Of those 


few ships most are built by firms who have not 
access to a model tank, and can consequently only 
arrive at the effective horse-power within wide 
limits, so that no definite determination of propul- 
sive efficiency is possible. In an amazing number 
of cases accurate speed trials are not carried out at 
all with merchant vessels, and even when they are 
made important data that could easily be acquired 
are not taken. It would be interesting to know 
whether the boiler efficiency or the thermal effici- 
ency of the main engines has been accurately 
ascertained in a dozen cases—warships excepted— 
in the last dozen years. 

To illustrate more clearly what we mean, take 
the case of a fast Channel steamer or a big_ inter- 
mediate liner. How often has the water consump- 
tion been measured accurately ? Feed pump strokes 
may be counted and indicator diagrams taken, but 
no effort whatever is made to determine the 
quality of the steam as it enters the engine. Yet 
we know from very precise tests of land engines 
that the effect of moisture, which is generally due 
to incorrect boiler proportions, is very marked on 
economy, especially with turbines.. The measure- 
ments generally made on marine trials is that of coal 





consumption and horse-power for the top speed. 
The fact that the ship’s machinery requires 2 lb. 
of coal per indicated horse-power per hour tells us 
nothing of value beyond indicating a mediocre 
degree of economy of the entire machinery and 
leaving the commercial value of speed for a given 
coal consumption at a lower and possibly more 
efficient condition of power quite undetermined. 
To be of any use the trials of a ship should be carried 
out in such a way that we can arrive at a series of 
efficiencies and not merely obtain the total con- 
sumption of a fuel of, generally, unknown calorific 
value. No merchant running a large general business 
is content at the end of a year to know his revenue 
and his expenditure only; it must be set forth in 
very elaborate detail for each department, and the 
value of the accumulated data for indicating relative 
profit or loss and the general tendency of business 
is absolutely essential. Why it is that marine trials 
are not similarly conducted we cannot say, but that 
they might be with advantage there is no doubt. 
Shipbuilders, however, rarely carry out trials on a 
thoroughly comprehensive basis. Exact data on the 
efficiency of ship propulsion as evidenced by the 
carefully recorded component efficiencies forming the 
total are almost non-existent,with the result that on 
many points we are lamentably short of information. 
Omission to collect all possible information is a 
fault for which there is no excuse. The cost of 
obtaining it is very small in proportion to the 
interests at stake, but, nevertheless, the principle of 
systematic and comprehensive research by ship- 
building firms is generally ignored. Not because 
its value is not appreciated, but because it might 
delay the final completion of the ship, or perhaps 
because it might cost time and take trouble; 
possibly it would occasion some inconvenience in 
accommodating extra hands in the record party ; 
but whatever the cause, the opportunity is wasted. 
One of the instances we can most easily call to 
mind was the omission on the part of the Admiralty 
Staff to take torsion horse-power records on the 
trials of the Amethyst and Topaze. In this case the 
value of the data would have been very great, on 
account of the elaborate nature of the other trials, but 
for comparison with modern turbine vessels, except on 
a basis of ship proportions and speed, the Amethyst’s 
results are almost worthless scientifically. True, 
the data acquired compared with that of the Topaze 
gave all that was wanted at the time, but for future 
reference it was hopelessly inadequate. Again, in 
the case of the Dreadnought, no attempt was made 
to measure the pressure drop along the turbine 
barrels. For the new vessels the turbine blading 
has been altered with the idea of gaining a better 
distribution of power, but a detailed analytical com- 
parison is impossible because of the lack of data 
from the Dreadnought. In her case the water 
consumption with and without cruising turbines 
was not measured ; yet, at the present time, when 
the question is being strongly debated as to 
whether it is or is not worth while to fit cruising 
turbines, the convincing information that would 
have been gained is lacking. A point occupying wide 
attention now-a-days is the effect of depth of 
water on speed, yet ten years ago trial trip records 
were innocent of any note of this, and results 
obtained then must frequently be discarded as 
doubtful simply owing to the lack of information 
on this point. To ignore depth entirely simply 
involved useless results, and anyone who analyses 
the results of some of the older cruisers, or even 
those of the “Good Hope ” and “County” class, 
must experience a sense of annoyance that more 
care was not taken to secure accurate and valuable 
data. 

This disregard of comprehensive research is 
bound to be disadvantageous in the near future in 
all directions. Condenser practice, for instance, is 
badly in need of reform, but exhaust temperatures, 
or the temperatures of air pump suctions, water 
inlet and outlets, or at various points in the con- 
denser, are seldom taken. Even if they are, no 
attempt within our knowledge, excepting in one or 
two cases within the last two years, has ever been 
made correctly to determine the quantity of cooling 
water passing through a condenser, though it can, 
of course, be calculated approximately. The result 
is that nearly all marine condensers are designed on 
empirical data of the most unscientific description, 
and reference to the past practice of a company, as 
revealed in its trial trip records, is of no assistance 
whatever in future designs. This work of investi- 
gation is yet to be done before we can make as 
much progress as has recently been made in con- 
densing plants for land work. The necessity of 
proportioning all machinery on a basis of steam 
consumption, which has been enforced by the 
adoption of the steam turbine, has been of immense 
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benefit in forcing marine engineers to a greater 
appreciation of separate efficiencies of the com- 
ponent parts of their installations, as opposed to a 
more general estimate of the performance of the 
whole. If we turn to one or two leading text- 
books in marine engine design we find them replete 
with references to ratios based on indicated horse- 
power. It is still too early, we suppose, for an 
adequate exposition of turbine design—the publica- 
tion of such information generally causes great 
objections to be made by interested parties—but 
some time it will be more adequately recognised 
that a turbine cannot be designed without fixing 
steam consumption, and that “ horse-power per 
square foot” of anything avails us nothing in com- 
paring the two types of machinery. 

Now, if adequate data had only been taken on 
previous trials, if would be easy to make a very 
reliable basis of comparison between types of boilers 
or types of engines, but this is not possible on 
account of this omission. Why is it that some 
firms making condenser equipments for power 
stations are able to obtain remarkably economical 
results from about 0.7 square feet per horse-power 
when marine engineers have to go to the square 
foot or more? Simply because they have studied 
temperatures and taken the trouble to acquire data 
on the subject. The whole question is one of profit 
and loss—is the expenditure of a few pounds on 
extra investigations on trial trips worth making if a 
saving can be made in the size and cost of 
machinery in a future job? Only one answer is 
admissible, even if a dozen ships are thoroughly 
tested and only one is successfully modified as the 
result of previous research. 


The Port of London Bill. 


THE Port of London Bill has passed through the 
stages of consideration by a Joint Committee of both 
Houses and Committee of the House of Commons 
without material alteration in its main features. It 
would have been regrettable had the progress of the 
Bill through Parliament been imperilled by mutila- 
tion of the main clauses, and the fact that the few 
divisions taken during the Committee stage showed 
large majorities in favour of the clauses as they stand 
in the Bill indicates that the measure has met with 
general approvaland support. Happily, the Bill has 
heen considered on a non-party basis, as it should be, 
and there is now every prospect of its becoming law in 
due process of time. The debate occupied portions 
of two sittings of the House last week, and in our 
issue of 28th August last we recorded the amend- 
ments introduced by the Joint Committee. 

The discussion in the House was concentrated 
mainly on two points, those of the basis of elective 
representation, and the purchase of the dock under- 
takings. As to the latter, there was little chance of 
modifying the proposals of the Government in view 
of the understanding arrived at during the second 
reading stage, when the principle of purchase was 
accepted by the House. There can be little doubt 
that the terms agreed between the Board of Trade 
on one side and the Dock Companies on the other 
must be regarded as fair and satisfactory, and it is 
unlikely that the cost to the public would be any- 
thing less if recourse had to be made to compulsory 
purchase on terms arranged by arbitration. On the 
contrary, it is more than likely that the purchase 
price fixed by arbitrators, added to the enormous 
cost of such an arbitration, would far exceed the sum 
of over twenty-two millions sterling named in the 
Bill. The method of purchase adopted by the 
Government is a novel one, but under all the cir- 
cumstances it is likely to prove satisfactory. As 
to the basis of election to the Port Authority, there 
is much to be said in favour of sectional representa- 
tion as opposed to a general register. The former 
is the plan which has been more generally adopted 
in the past in the constitution of administrative 
bodies. But the conditions existing in the Port of 
London are entirely dissimilar to those obtaining 
in any other large port; the river wharf trade is in 
many hands distinct from the docks ownership, and 
most of the river wharves are likely to remain 
outside the ownership of the Port Authority for 
many years to come. Then the lighterage trade is 
another powerful interest which has to be considered. 
With so many powerful and distinct interests in- 
volved, it is inevitable that a basis of sectional 
representation would result in the return of members 
pledged to look after particular interests at the 
expense of others. Mr. Lloyd George, and those 
who have collaborated with him in the drafting of the 
Bill, believe that a general register of electors will 
minimise this tendency to confliction of interests, 
and result in the election of members who will be 


prepared to look after the requirements of the port, 
not merely from the limited point of view of 
wharfinger or lighterman or shipowner, but with the 
object of the public welfare. If able men are to be 
attracted to the board of the new authority, the 
plan adopted by the Government is more likely to 
secure their services than any other within the 
limits of practical politics. 

It is interesting to note that Mr. Churchill was 
prepared to accept a maximum limit to the total 
dues to be charged on goods of one-thousandth part 
of the value of such goods. In offering this re- 
striction to satisfy the fears of members who con- 
sidered that the imposition of dues on goods would 
seriously impair the trade of the port, Mr. 
Churchill let it be understood that his estimate 
was so liberal as never likely to be reached in 
practice. 


Manganese Steel Bails. 


WHEN steel tires were first put on the market 
locomotive superintendents regarded them with 
doubt. They thought it more than probable that 
they would be deficient in adhesion as compared 
with soft iron tires. To a certain extent they were 
right. Then the civil engineering department objected 
that the steel tire would accelerate the destruction 
of the iron rail, and they also were right. But the 
economical advantages of the steel tire more than 
counterbalanced the loss of adhesion, so the use of 
the steel tire has long been universal. Then came 
the steel rail, and the conditions have been levelled 
up again. By degrees steel tires have been made 
harder and harder, and they are now so hard that 
if they were a little harder they could not be turned 
up at all. So far little has been done in this 
country to produce a specially hard rail. The idea 
is that a rail should be unlikely to break; and this 
condition is not satisfied with sufficient certainty by a 
very hard rail, at all events not by one which can 
be bought at a moderate price. Now there are 
various ways in which a hard steel rail can be pro- 
duced. For example, the percentage of carbon 
present may be increased; nickel properly used will 
have the same effect; so will vanadium. But none 
of these act so powerfully as manganese. An alloy 
of this metal with a suitable pig will give an 
extremely hard and tough steel, but this alloy is 
very intractable and very expensive. 

On the Boston elevated electrical railway there 
are very sharp curves, the line following the streets. 
The rails on these curves have been worn out at an 
appalling rate. Thus ordinary Bessemer rails 85 lb. 
to the yard laid on the 13th March 1902, had to be 
taken up with more than half the thickness of the 
head gone on the 26th of the following April. The 
rails were down only forty-four days. This is 
typical of what took place all over the curved por- 
tions of the line. We learn from a paper read by 
Mr. H. M. Steward, of Boston, before the American 
Street and Inter-urban Railway Engineering Associa- 
tion last month that the difficulty has been entirely 
got over by the use of manganese stcel rails. What 
the composition of the alloy is he did not say. If, 
however, our readers will turn to page 488 of our 
issue for November 6th, they will find a short com- 
munication on special steel rails from one of our 
United States representatives, from which we learn 
that cast manganese steel rails contain 11.73 per 
cent. manganese, 1.12 per cent. carbon, 0.07 per 
cent. phosphorus, and 0.04 per cent. sulphur. The 
conditions of use are peculiar, and the facts instruc- 
tive as showing whatisthe natureof thedispute which 
goes on between wheel and rail on curves. That 
selected for experiment has a radius to the centre 
of the track of only 82ft. The excessive wear is 
confined to the outside rail. The destruction takes 
place both downwards and sideways with the 
Bessemer rail. With the manganese rail the side 
destruction due to the action of the wheel flange is 
apparently more pronounced than it is with the 
ordinary rail. But the life of the manganese rail 
has already been over six years, and it is still 
serviceable. The speeds are only eight to ten miles 
an hour. In 1902 the traffic was about 1000 
vehicles, or 36,000 tons per day. For some time 
past it has risen to 1700 cars and 62,000 tons per 
day, so that the conditions are very much worse 
than they were for the Bessemer rail. Before 
manganese was used several experiments were 
tried. The normal Bessemer rail was down for 
2 months and 3 days. A high carbon Bessemer 
rail lasted 8 months and 18 days. A nickel steel 
rail, 3 months 12 days. A manganese rail, 76 
months 12 days. A normal open-hearth rail, 
1 month 11 days. 

Let us now consider what took place. As we 





have said, it is the outside rail invariably that 





gives trouble. The obvious deduction is that th, 
outside wheels slip going round the curve ang the 
inside wheels do not. This is bogie stock, and th, 
axles will therefore approximately radiate to the 
centre of the curve; consequently, it would Seem 
that there is no shouldering or jostling acrosg the 
track. The bogies will run smoothly round the 
curve, and the outside wheels by slipping wil] grind 
away the rail. Why is the slipping confined to 
the outer rail? Many engineers hold that it is the 
inner wheel that slips, others that both whegls 
slip. The point has never been decided, and pro. 
bably never will, because the conditions vary, Jy 
so far as centrifugal effort has an effect, the 
tendency would be to augment the load oy 
the outer and reduce it on the inner rail, ang 
so facilitate slipping inside; but the speeds 
are so slow that centrifugal effort may be dis. 
regarded. The lateral grinding away of the insidg 
of the rail is by no means so simple a matter ag it 
may appear at first sight. If there were no centyi. 
fugal action, two properly designed bogies, not tight 
to gauge, would run round @ curve without any par. 
ticular pressure on the inside of the outer rail, but 
for the fact that the whee!s are keyed fast on the 
axles. It is this fact which is responsible for the 
whole of the trouble. With such slow speeds 
there ought to be no difficulty whatever in running 
one wheel loose on each axle. Let it be supposed, 
however, that one bogie under each couch jis 
driving bogie, and that the wheels must be keyed 
fasc. Then let the other bogie have loose wheels, 
and so halve the wear and tear. But it is obvious 
that American ingenuity can easily turn out bogies 
electrically driven which nevertheless shall haye 
wheels which can get freely round curves. Why 
not use differential gear ? 

To return now to the manganese rails which 
have been tried; we learn that they had to be cast, 
for no American mill could roll them. Now, how- 
ever, we are told there is a prospect of getting rolled 
manganese rails both in England and America. Our 
correspondent quoted above tells us that special 
plant has been put down to roll them, but that some 
engineers hold that the rolled rail will be too 
ductile—in other words, too soft. In 1902 and 
1903 the Boston company laid about 700 lineal 
feet of cast steel manganese rails at a cost of £1 7s. 
per foot run—the highest price, we imagine, 
ever paid for a rail. During the last two or three 
years the company bought about 4700ft. of rails, 
cast in lengths of under 20ft., at a cost of £1 per 
foot. We gather from a tabular statement put for- 
ward by Mr. Steward, who as engineer to the rail- 
Way company ought to know the facts, that, taking 
the life of the hard rail at eight years, the total cost 
of maintenance for that period would be £1 Lis. 
per foot. If Bessemer rails were used, fifty 
renewals would be required in eight years, and the 
cost of maintenance would be over £8 per foot. 

A curious phenomenon is the rather rapid wear of 
the head of the outside rail on the inner edge, 
because of the cutting action of the flanges. This 
action is very much more destructive than that of 
the tread of the wheel on the top table of the rail. 
The trouble has been surmounted by fitting a guard 
rail, attached to the inner rail of the curve, which 
takes the back of the inner tire. This rail is well 
lubricated, and so there is small wear and little 
resistance. It is clear, however, that as we have 
said, here is a case where loose wheels could over- 
come a very great difficulty, and could, no doubt, 
not only save the roads but much reduce the 
resistance, and consequently the cost of haulage. 
It is to be regretted that Mr. Steward has not 
supplied the smallest information concerning the 
behaviour of the tires on the various rails tried. It 
would be of interest to know whether the hard rails 
punished the tires more than the soft rails did. 


A County-court Judge on the Workmen's 
Compensation Act. 


WE have had occasion to comment from time 
to time on the working of the Compensation Act, 
and to draw attention to the fact that this measure 
has had results which those who framed it never 
contemplated for an instant. That it has prevented, 
and is preventing, old and infirm workmen from 
getting new employment is now well known; but it 
has remained for a county-court judge of wide 
experience in compensation cases to point out 
certain other grave consequences of the measure. It 
appears that on November 13th an application was 
made by an employer to his honour Judge Parry, 
at the Manchester County-court, to revise or term!- 
nate an award. After looking into the matter, the 
judge pointed out that the workmanin question might 
have been in a sound working condition months 
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t he had really had the proper opportunities. In the 
: the said that the award would becontinued tothe 


por gt the month, and the payment would then be 
‘igoontinued with merely a declaration of liability. 


It is not to the facts of the particular case, but to 
the general observations made by the judge, that we 
desire to draw attention. He said ae This is & 
ood illustration of the many difficulties with which 
‘vorkmen have to contend. First of all there was 
the Act of Parliament, which gave no real assist- 
ance. Then the workmau is surrounded by lawyers 
and doctors, who naturally take a somewhat one- 
sided view of the case, having to see that their 
clients are protected, and that they do not get back 
to work too soon. Another element which seems 
to crop up frequently in these cases is the attitude 
of the workman’s fellow-workers. They apparently 
have not the least desire that he shall go back to werk 
among them. In the present case the foreman, when 
he saw the respondent trying to work, expressed the 
opinion that he was not fit to do it, instead of help- 
ing him as much as possible. The fellow-workmen 
seemed to think that it did not matter so long as 
the injured man could draw £1 a week from an 
insurance company. It would mean one more in 
the labour market, therefore why should they assist 
him to go back? All these things naturally prey 
on the mind of the nervous workman, with the 
result that there is now growing up in the country a 
race of distinctly neurasthenic working men. This 
is becoming a very serious medical problem to 
tackle. What is to be done with men whom 
expert Coctors know are fit to get back to work if 
they will make an effort? What is to be done with 
a workman who is suffering from all these dis- 
turbances, preventing him from doing what a 
reasonable man should do? It is clear that if the 
injured workman in the present case had been 
wealthy, and desirous of enjoying life, he would 
have been out and about, from what one can judge.” 
These are problems for the statesmen to take into 
consideration when the whole subject of workmen’s 
compensation is under review. Working men do 
not seem to have realised that by insuring himself 
against accidents the employer can get rid of his 
liability for a comparatively small annual payment. 
He can afford to be indifferent to everything that 
happens after the accident. The old elements of 
personal consideration and kindiy feeling for an 
injured workman which used to prevail are elimi- 
nated by this kind of legislation. 








THE PROBLEM OF LONDON TRAFFIC. 


In August of last ycar a special department of the Board 
of Trade was constituted, under the name of the London 
Traffic Branch, with the main object of watching the 
various problems affecting the traffic of the metropolitan 
area. The duties of the Branch include the consideration 
of new schemes of locomotion seeking statutory authority, 
so faras they come within the scope of the Board of 
Trade; the collection of information; and the preparation 
of an annual report on the subject of London traffic. Sir 
Herbert Jekyll, K.C.M.G., formerly assistant secretary in 
the Railway Department of the Board, was appointed as 
the first head of the new Branch, and his first annual 
report has just been issued as a Blue-book. 

_ Sir Herbert, in a prefatory note to the report, which 
is a lengthy document of seventy-eight pages, supple- 
mented by numerous appendices and tables, states that 
the greater part of his time during the first year of the 
existence of the new Department has been occupied in 
collecting and arranging information needed to bring the 
information contained in the voluminous report of the 
Royal Commission on London Traftic up to date. This 
report, it will be remembered, was completed in June, 
1905. In addition, Sir Herbert has examined and reported 
on all Bills of the present Session affecting London traftic, 
and has dealt with traffic problems in other ways. The 
report before us supplements the volumes issued by the 
Royal Commission, and records all the changes of im- 
portance affecting the situation which have occurred 
during the past three years. 

The preliminary section of the report deals with the 
statistics of area, population, rateable value, and adminis- 
trative authorities within the limits of Greater London. 
Some of them are of great interest as showing the enor- 
mous growth in the traffic of the metropolis even in 
three years. For instance, it appears that the passenger 
returns from local railway companies, tramways, and the 
Principal omnibus companies show that the number of 
journeys per head of population has increased from 142.9 
in 1903 to 158.2 in 1905 and 177.5 in 1907, the increase 
se the last. year alone being 18.7. Extending the calcu- 
ation to include cab traffic and suburban journeys on 
trunk railways the figure for 1907 is raised to 312 journeys 
per head per annum. ; 
sraference is made to the congestion of traffic in London 
Streets and to the development of the housing problem in 
its relation to traffic since 1905. 
pn a ee then proceeds to deal with the principal 
Co Topolitan improvements effected since the date of the 
ie mmission report, including the Piccadilly widening, 
Bed raction of Kingsway and Aldwych, Vauxhall 

mage, and Rotherhithe Tunnel. The gross cost of these 





Works, all of which have been carried out within three 


years, approaches eight millions sterling, while the ulti- 
mate net burden on the ratepayers will exceed three and 
a-half millions, not including interest on the outlay which 
has to be paid until surplus land is disposed of. Parti- 
culars are also given of other improvements effected 
within the same period. In summarising the remarks on 
this section of the subject Sir Herbert Jekyll says :— The 
foregoing statements and figures give some indication of 
the number, magnitude, and cost of improvements which 
have been recently undertaken, and serve to show what is 
being done to remedy some of the more pressing evils 
which have arisen out of the inadequacy of the thorough- 
fares to carry the ever-increasing traffic of London. 
Though much has already been effected, and the work is 
proceeding as fast as the limited resources at the disposal 
of the authorities permit, the attention of the Metropolitan 
Board of Works and their successors, the London County 
Council, has hithérto been directed to carrying out a 
number of isolated improvements, valuable in themselves, 
but having little relation to each other, or to the general 
requirements of London as a whole. The fragmentary 
and disjointed character of the work which has been done 
is clearly indicated by the street map included in this 
report.” 

Dealing with the recommendations of the Royal Com- 
mission, the report points out that nothing has as yet 
been done to give effect to the suggestion of the prepara- 
tion of a general plan of street improvements, designed to 
meet the requirements of through traffic for many years. 
The desirability of providing some such comprehensive 
scheme, not only for the metropolitan area, but for outer 
London, is emphasised in the report. Particular mention 
is made of certain arterial roads, and in connection with 
the Euston, Marylebone and Pentonville-roads the report 
contains the following paragraph:—“. . . it is a 
matter of supreme importance that advantage should be 
taken of the capacity for widening which these roads still 
possess, and that no fresh obstacles should be suffered to 
grow up to hinder the improvement of a thoroughfare of 
which the value can hardly be over-estimated.” 

It is to be expected that the development of mechanical 
traffic in recent years will largely affect the character 
of public carriages within the metropolitan area. While 
there has been an increase of 3106 mechanically propelled 
public conveyances between 1903 and 1907, the corre- 
sponding decrease in horse-drawn vehicles is 3391. 
Although the total number of omnibuses on the streets 
has remained practically the same, their carrying capacity 
has largely increased, owing to the greater number of 
motor omnibuses now than formerly. ‘“ Although the 
future cannot be foreseen, it can hardly be doubted that 
the mechanical omnibus, whatever motive power and type 
of vehicle may ultimately be adopted, is destined to 
become a permanent, and possibly a dominant, factor in 
London locomotion. The popularity which it has 
achieved proves that it meets a distinct public need. 
While there is evidently room in London for both motor 
and horse omnibuses, it is far from certain that they can 
be worked with advantage in direct competition with each 
other on the same routes. The governing considerations 
are density of traffic and speed. When the traffic is not 
heavy enough to warrant the establishment of a motor 
service, the horse omnibus still finds a useful and 
profitable field.” 

Detailed particulars are given in the report of the 
extension of railway and tramway facilities in the last 
three years, and of alterations effected in the working 
of older lines. Suggestions are made with a view 
to cheapening methods of constructin, and as to 
assistance that might be given to railway construction 
by municipal authorities and others. The advantage of 
the four-track system in urban railways traversing London 
is emphasised with a view to securing means for running 
both express and stopping services. Reference is made 
to the many recommendations of the Royal Commission 
with the view to facilitating economical construction of 
urban railways and tramways, practically none of which 
have been acted upon up to the present. “ Had the tube 
railways been laid out from the first as a complete system 
on a well-considered plan, and had the authorities 
favoured and furthered their construction, without neces- 
sarily incurring any financial responsibility themselves, 
expenses might have been largely reduced and better 
accommodation might have been given to the public.” 

On the question of proposals for railway extension, the 
report states:—‘ The only new railways of any magnitude 
which, so far as can be seen at present, are likely to be 
made are the Great Northern line from Cuftley to 
Stevenage, the Great Western line from Ealing to Shep- 
herd’s Bush, and the London and North-Western line 
from Euston to Watford, all of which, however, are for 
the moment in abeyance. As the lines are promoted by 
powerful railway companies, they will, if constructed, be 
made under the most favourable conditions.” 

The density of railway traffic in the different zones may 
be gauged by comparing the number of passengers per 
square mile. The following table shows in a summary 
form the total number of passengers who entered London 
from each zone, the area of each zone, and the number of 
passengers per square mile :— 


Distance trom Area in . Number of 
Number of 
Charing Cross. square assengers per 

Miles. miles, ee ae a. 
4te © >. 63 ... 2,282,201 35,584 
6to 8 ., 88 ... 3,406,588 38,729 
8tol0 .. 18 ... 2,482,906 ... 21,512 

10to12 ... 138 843,780 1. 6,104 

12tol5 ... 244 y coo 977 

A ee 331,213... 592 

ye. ee ee 151,025... 213 

2to80 .. 864 ... 107,614... 124 


The report contains a very interesting diagram which 
has been compiled by the Ordnance Survey from the 
information supplied by the railway companies, showing 
the volume and distribution of passenger traffic entering 
London from the suburbs by railway in the month of 
October, 1907. The figures show that of 9,743,669 





passengers who entered London by railway from the sub- 


urban districts in the month of October, 1907, 8,071,785— 
nearly 85 per cent.—came from distances not exceeding 
10 miles from Charing Cross, more than 84 per cent. 
came from distances between 10 and 12 miles, and less 
than 8} per cent. from distances between 12 and 80 miles. 

The last section of the report consists of a summary 
setting forth the effect of recent changes upon the recom- 
mendations of the Royal Commission, and a recapitula- 
tion of some of the more important recommendations 
made by the Commission, which Sir Herbert Jekyll 
considers to be particularly desirable at the present moment, 
including the constitution of a Traffic Board for London. 

“In the three years which have elapsed since the 
Royal Commission completed their inquiry many changes 
have taken place, some of which were foreseen by them, 
and were foreshadowed in this report.” The most im- 
portant of these changes “ comprise the opening for traffic 
of 263 miles of new tube railways; the substitution of 
electrical for steam working on 68 miles of railway; 
improvements in railway working ; the reconstruction of 
284 miles of horse tramway for electrical working in the 
administrative county ; the construction of 80 miles of new 
electrical tramways in the outer area; the conversion of 
detached tramway systems north and south of the 
Thames ; the opening for traflic of Vauxhall Bridge and 
Rotherhithe Tunnel; the completion of Kingsway, Ald- 
wych, and other new streets; the widening, partly or 
wholly accomplished, of Piccadilly and other important 
streets and roads; the institution and subsequent 
abandonment of a passenger steamboat service on the 
Thames; the introduction of more than a thousand motor 
omnibuses and a still larger number of motor cabs; a 
rapid growth in motor traflic generally and a correspond- 
ing diminution in horse traffic; a large increase in the 
traffic of urban railways, tramways, and omnibuses; 
and a considerable falling off in the suburban traffic of 
trunk railways—a falling off, moreover, which is likely to 
continue.” 

After summarising the recommendations of the Royal 
Commission as to the development of urban railways, 
this section of the report concludes with the following 
paragraph, which is worth quoting in full as expressing 
the views of Sir Herbert Jekyll on the question of rail- 
way versus tramway extension in the metropolitan 
area :—“In considering these questions it must be borne 
in mind that the only tube railways in operation up to 
the year 1905, namely, the City and South London, the 
Waterloo and City, and the Central London, had. all 
been fairly successful. There had been a fierce contest 
between promoters seeking powers to construct new 
railways; great results were expected to follow the 
electrification of the Metropolitan and District Railways; 
there was much need of facilities for locomotion within 
and without the central area; and the ability of tram- 
ways to meet the requirements of suburban traffic had 
not been fully tested. These considerations pointed to 
railways as the best means of providing for the radiating 
traffic between the centre and the outskirts, and there 
was no reason to apprehend that capital for their con- 
struction would not be forthcoming, The anticipations 
of three years ago have not been fulfilled. While, on the 
one hand, the financial results of the working of the new 
tube railways have been disappointing, and the effect 
of electrifying the old underground railways has 
not come up to expectaticn, on the other, the elec- 
tric tramways have proved that they are capable 
of carrying a large volume of suburban tratfic, and of 
competing successfully with railways to a limited extent. 
They can be constructed at a cost which admits of a fair 
return on the capital outlay, and if the roads on which 
they are placed were widened, tramcars might run at 
speeds little inferior to the speed of suburban railway 
trains. The cost of widening radiating roads in the out- 
skirts, and making new roads on which tramways might 
be laid, would be much less than the cost of constructing 
railways of any kind, and would bear no comparison 
with the cost of widening streets in the central area. 
For these reasons tramway extension on a large scale, 
coupled with the unification of the tramway systems, and 
the removal of obstacles to through running, seems at 
present to offer the best practicable means of dealing 
with the dense suburban tra‘fic up to a distance of 8 or 
10 miles from the centre of London. ‘Outside the 10-mile 
limit there is a wide field open to the trunk railways, in 
which tramways could not compete effectively for through 
traffic, and would probably act as feeders to the railways. 
Meanwhile it would appear that the traffic of the central 
area might be largely left to underground railways and 
omnibuses. 

“‘ With the exception of the changes referred to above, 
nothing of any moment has occurred in the course of the 
last three years to weaken or disturb the recommenda- 
tions of the Royal Commission. The general situation is 
substantially the same as it was in 1905; the evils which 
their report discloses, though temporarily mitigated in 
some respects, remain unchecked and unabated, and the 
need for remedies is as great as it was, if, indeed, it is not 
greater.” 

The report contains, in addition to numerous appendices 
and tables of statistics, a series of interesting plans show- 
ing street improvements, omnibus routes, electric rail- 
ways and tramways in Greater London, and maps of the 
suburban areas indicating the volume and distribution 
of railway passengers’ traffic, which we have referred to 
above. 








THE imports of coal and patent fuel into Martinique 
during 1907 reached 57,766 metric tons, valued at £54,996, as against 
54,640 metric tons, valued at £59,918, in 1906. Of the 1907 
imports 52,994 tons were from the United States. mainly from 
Philadelphia for the steamers of the Compagnie Générale Trans- 
atlantique. The greater part of the patent fuel was received for 
the French warships on the West Indian Station. A_ small 
quantity of bituminous gas coal was received from the United 
States of America for the sugar factories and the small coasting 
steamers. The re-exports of bunker coal in 1907 were 37,328 
metric tons, valued at £45,455, and were all taken by the steamers 
of the Compagnie Générale Transatlantique and the French 





warships that called at Martinique, 
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STANDARD UNDERFRAMES AND BOGIES, INDIAN STATE RAILWAYS 
METROPOLITAN AMALGAMATED RAILWAY CARRIAGE AND WAGON COMPANY, LIMITED, BIRMINGHAM, ENGINEERS 


(For description see page 547) 
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| ings, Figs. 1, 2,4,5,and 6. In explanation of the drawing of | . The new standard bogies for the Indian State Railways 

VS NEW TYPES OF BROAD GAUGE UNDER- | the underframe it may be said that the trussing for the solebars | ate designed for carriages up to 68ft. in length and weighing 

FRAMES AND BOGIES. | and centre longitudiaals is designed so that each piece can be | 42 tons, including passengers. This will be the maximum 


| made from the solid without any welding whatever, the | weight of carriage in regular use on any of the Indian rail- 
rolling stock, for service on the broad-gauge | necessary connections between the various pieces consisting of | ways; but the bogie may, if necessary, be strengthened for 


. 2 6S er 
a of the gate State Railways, new standard under- 


frames and bogies 
Company, Limite 


one screwed turnbuckle in the centre for providing adjust- 


constructed respectively by the Leeds Forge | ment, and one intermediate pin joint near each underframe 
d, and the Metropolitan Amalgamated Rail- 


bolster. The trussing of the solebars is also designed so that 


use under heavier loads, such as, for instance, royal saloons, 
kitchen cars, &c. The latest tendency in Indian railway 
rolling stock construction isthe adoption for long coaches with 











way Carriage and Wagon Company, Limited, of Birming- 
ham, to the general designs and requirements of Messrs. 
Rendel and Robertson, will very shortly be introduced. 

The underframe and bogie built by the Leeds Forge Com- 
pany are each constructed of pressed steel, and the saving in 
weight, as well as the cost of upkeep, owing to the smaller 
number of parts and rivets as compared with underframe and 


Fig 1—PRESSED STEEL UNDERFRAME AND BOGIES—LEEDS FORGE 


the pull of the same is transmitted to the underframe out- 
side the face of the headstocks, and does not, as is usually 
the case, depend in any way on rivets or bolts and nuts in 
single shear. The trussing of the centre longitudinals— 
Fig. 2—has similarly been designed to take the pull from the 
bolster cross bars of the underframe, the end of the truss 
having, for this purpose, been turned over the cross bar. In 








COMPANY 


the four-wheeled bogies of long wheel base in preference to 
six-wheeled bogies. Until comparatively recent times, the 
passenger rolling stock of the I.S.R. had a bogie wheel base 
of 8ft., although a few bogies with a 10ft. wheel base have 
been used. In the present instance the wheel base is ex- 
tended to 11ft. The centre pivots and side bearers of these 
bogies are fitted with ball bearings, and this is the first 
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bogies constructed entirely of rolled sections, is illustrated 
in the following table :— 


Pressed steel underframe. Built-up underframe. 
Weight, without any 


fittings . .. 4tons 7cewt. 3qr.121b. 5 tons 0 ewt. 2 qr. 18 Ib. 
Number of members 91 175 
Number of rivets .. 784 1496 


Pressed stcel bogies. Built-up bogies. 
Weight, without any 

fittings .. .. .. lLtom l5ecwt.Ogqr. 18lb. 2 tons 1 ewt. 1 qr. 1Ib. 
Number of members 48 8 
Number of rivets, .. 372 £40 











this type of underframe and bogie—a contract for 138 sets of 
which has just recently teen completed by the Leeds Forge 
Company—are clearly shown in the accompanying engrav- 
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Fig. 3—BOGIE MADE BY THE METROPOLITAN COMPANY 
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previous types of underframes for the Indian State Railways 
each length of trussing for one solebar has involved ten 
welds, and for each centre longitudinal six welds, but in the 
new design the necessity for these welds has been obviated. 
All of the cross members for the underframe have been con- 


structed of pressed steel plates, which are claimed to be | 


superior to rolled sections, inasmuch that they have solid 
boxed ends for making the connection between the adjacent 
members, instead of the usual arrangement of separate 
knees as required for underframes built of rolled sections, 


last-mentioned type of underframe it is also necessary to cut 
away the flanges of the members where they join with one 
another, and this has been found a source of objection. 
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2—DETAILS OF UNDERFRAME—LEEDS FORGE COMPANY 


instance in which ball bearings have been employed in Indian 

carriage work, although the East Indian Railway Company 
| some time ago adopted roller bearings on some of its stock. 
| The bogie is designed so that either elliptical or coil bolster 
| springs*may be used, and it will be seen in the various engrav- 
| ings that there is a large hole in the solebar through which 
| an elliptical type;,bolster spring may,be passed. The pro- 
vision of this3hole has. this further advantage,*that it allows 
| for/inspection of the springs, whichever type be used, without 

the necessity of taking the bolster out of the bogie. It will 





Fig. 4—BIRD’S-EYE VIEW OF UNDERFRAME-—LEEDS FORGE COMPANY 


The leading dimensions, and the constructional features of | which involves the use of a large number of rivets. In the | also be observed that, to prevent it being a source of weak- 


| ness through the plate buckling, this hole is provided with a 
| flange all round. In the carriages supplied by the Leeds 
| Forge Company for the North-Western (State) Railway the 
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whole of the weight is carried on the centre bearings, 
although the same firm has recently supplied for use on the | 
Oudh and Rohilkund Railway carriage bogies of precisely the | 
same design, with the exception that in some of these the 


bar and longitudes each strengthened by a strong truss rod of 
the queen-post type. The bolster crossbars, to which the 
Baltimore ball centre and side bearings are bolted, are built up 
of channel bars in pairs over each bogie centre, and they run 











Fig. S-NEW STANDARD BROAD GAUGE BOGIE—LEEDS FORGE COMPANY 


whole of the weight of the carriage is taken on the side 
bearers, the centre pivot becoming merely a guide for the 
bogie, and not supporting the carriage in any way. One of 
these new standard carriage bogie frames was recently sub- 
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across the underframe from sole to sole, The bottom portion 
of the centre pivot is bolted to the bogie bolster. The top 
and bottom sections are fitted with hardened steel ball races, 
the 1}in. diameter hard steel balls taking a bearing between 
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Fig 6—DETAILS OF BOGIE—LEEDS FORGE COMPANY 


mitted to the somewhat severe test, the results derived from 
which are set forth in the table in the third column. 
The underframes constructed by the Metropolitan Amal- 


the two races. The side frictions are made in three pieces, 
the top is bolted to bolster cross-bars, and between this 
and the middle part work the 1}in. diameter hard steel balls 
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‘Fig. 7—-BALL BEARINGS ON BOGIE 


gamated Railway Carriage and Wagon Company—see page 546 | fitted between the races. The centre section bears on the 
—of which fifty-three have been supplied to the Oudh and | bottom portion, which is bolted to the bogie bolster. The 
Rohilkbund Railway, are built up of channgl bars with the sole- } bolsters can move endways slightly, and are mounted on 


nests of helical springs. These ball bearings allow the bogi 

to take curves easily, and no lubricant is necessary or allowed, 
while with ordinary centre pivots and side-friction plates 1 
is used to reduce friction and causes dust and sand to Png 
tothem. The bogies are provided with side laminated eg 
ing springs. The following are the leading dimensions x" 


Fig. 8—-TOP VIEW OF BOGIE—AMALGAMATED Co. 


these underframes and bogies, the constructional features of 
which are illustrated on page 546, and in Figs. 3 and 8:— 
Length over buffers, 72ft. 2in.; length over headstocks, 68ft, : 
centres of bogies, 48ft.; wheel base, 11ft.; length over corner 
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Fig. 9—DETAIL OF BOLSTER 


pillars, 69ft. ; width over sole pillars, 9ft. 6in. ; and approxi- 
mate tare—of carriage complete—36 tons. 


Results of Test. 





Deflections. 

Increase in 
width of 

guardway, 


So'ebar. Headstock 


in full 


in full length. 


length. 


Between 
wheels, 
Inches. Inches 
Ay 16 
i 3 i 
12 14 4 
6 


Inches. 
I 


Vs ‘4 
t 2 16 
pil nil 


Permanent set nil 


Deflection in cross bars : os. bas 
Difference in width over axle guards across bogie 


UNIVERSAL TESTING MACHINE. 





WE recently were invited, by John H. Storey and Co., of 
Hatcham, 8.E., to inspect what its makers have termed 4 
universal. testing machine. As the designation ‘‘ testing 
machine ’’ has come to be accepted usually as an apparatus 
in which test pieces are subjected to stresses of various kinds, 
we should explain in the first place that the present machine 
is in the nature rather of a gauging or measuring instrument, 
and that it is not intended for carrying out physical tests. 

With so much preliminary, we may proceed to describe the 
machine, which has some ingenious features, and which 
should prove useful in works where it is required to know how 
accurately pieces of machinery, spindles, discs, &c., of any 
size within the limits of the machine, have been made, and 
where interchangeable work is carried out. The apparatus 
is shown in the engraving on page 549, and is quite simple 
in arrangement and action. It consists of a substantial 
casting carried on an upright, at the top of which a tray 1s 
arranged for convenience in holding the articles being tested. 
The top of the casting, which, as a fact, forms the actual 
bed-plate of the measuring apparatus, is bevelled on its 
edges, so that the two headstocks can slide on and be gripped 
by means of the hexagonal nuts. The other pieces of ap- 
paratus shown in the engraving are removable if necessary. 
The heads are shown with pointed centres, but these are 
removable if required, and truncated or flat-nosed centres can 
be inserted in place of them, ; 
Supposing, now, it is required to test the lengths of various 





spindles or other articles, a standard article is laid on the two 








NS of 


of 


er 








THE ENGINEER 


549 








Nov. 20, 1908 
V blocks shown. These are arranged to screw up and down 
by means of milled heads, which are provided with micro- 
meter scales graduated to royoth of an inch. The object 
being tested is by means of these arranged so that ic is level 
and rests at the required height, and so as to be properly 
between the spindles. The hand wheel on the right-hand 
head is keyed to a screw which has ten threads to the inch. 
One revolution, therefore, represents a travel of yoin. of the 
spindle. The periphery of the hand wheel is divided into 100 
divisions, so that one of these divisions represents a travel of 
droin. of the spindle. As the divisions are some ;';in. wide, 
tt js comparatively easy matter to split them, and so to obtain 
measurements of considerably less than rvoin. The attach- 
ment shown in the engraving at the bottom edge of the 
hand wheel is a movable stop which can be rotated round 
the hand wheel and clamped in any desired position 
by means of a hand screw. In the bracket at the 
top is a marker with a line engraved upon it. This can be 
slid away from the wheel so as to allow of the passage of the 
stop when this is clamped in position. When testing lengths 
the standard bar is first put into the machine and the hand 
wheel revolved until the bar is clamped lightly between the 
spindle and the anvil. A reading is then taken, and if de- 
sired the movable stop can be fixed so as to indicate the 
position taken up by the hand wheel when clamping the 
standard bar, for convenience in measuring the articles which 
are afterwards to be measured. It is customary to fix this 
stop a little way away from the marker, so that should any 
of the articles under test be less in length than the standard, 
it may be readily seen by the additional travel of the stop 
towards the marker what the variation is. We tried the 
operation of clamping the sample piece a number of times, 
and found that the same reading was obtained time after 
time without any previous practice, and we should therefore 














MEASURING MACHINE 


say that accurate comparative measurements can readily be 
made even by unskilled labour. 

The machine is also employed for testing articles for 
roundness. If these have centre holes they are placed 
between the pointed centres. In this case the V blocks are 
not required and are lifted off the machine. If centre holes 
are absent the piece to be tested is mounted on the V blocks 
and accurately levelled in the way alréady described. In 
either case the measurements are taken by means of a spring 
dial carried on a folding arm. This dial is capable of adjust- 
ment in any direction, and can be arranged so that a spring 
attachment, any movement of which is reproduced on the 
dial, can be made to rest lightly on the surface to be 
measured. The face of the dial can be rotated so as to bring 
it to zero. This is useful, as the pressure brought to bear 
may not always be the same, and, moreover, because it is 
sometimes desirable to vary the pressure when taking 
measurements of an article, so as to check one set of read- 
ings against another. The article under test is then revolved 
slowly by hand, and any variation from truth is at once 
indicated on the dial. The article tested need not, of course, 
be only a parallel bar. Such things as motor vehicle crank 
shafts, gears, shafts, &c., can also be gauged. The makers 
point out that the machine is specially adapted for testing 
mandrils, or arbors for lathes, milling machines, &c., also 
spur or bevel wheel blanks, and work of a similar nature, 
which properly should be tested for accuracy before being 
Placed in the huller or gear cutter; and also studs, spindles, 
sleeves, &c.; and they state that it will be found specially 
useful where absolute interchangeability is needed. 








Tue INstituTION oF CiviL ENGINEERS : ASSOCIATION OF YORK- 
SHIRE STUDENTS.—The second ordinary meeting of the session 
will be held in the Library, Philosophical Hall, Leeds, this evening 
—20th—at 7.30, when Mr. James Watson, M.Sc., will read a paper 
— A association, entitled ‘‘The Manufacture and Use of 

en 


Frurr TREE SPRAYING MacHINEs.—The Royal Agricultural 
Society of England announces that it will hold at its Gloucester 
Show, which takes place from June 22nd to June 26th next, trials 
of fruit tree spraying machines, and will offer a first prize of £10 
and a second prize of £5 for the best machine worked by hand 
power for washing or spraying trees or bushes in commercial 
Plantations, and a first prize of £20 and a second prize of £10 for 
; ¢ best movable plant for spraying trees or bushes in large planta- 
lons, to be worked by steam, petrol, or mechanical power. The 
entries for these oe must be sent to the secretary, 16, Bedford- 
Square, London, W.C., on or before Saturday, March 20th, 1909, 


and must be accompanied by a deposit of £5 foreach entry. S 

Pges: y. Such 
deposit will be forfeited if the machine is not submitted for com- 
Petition at the time appointed for the trials and is not exhibited 
at the Gloucester Show, 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





WATER HAMMER. 


Sir,—I notice letter by ‘‘ X. N.” in your gpl the 7th inst., 
and also your remarks in your leader, some of which are indeed 
very pertinent, but I have never found myself any mystery in 
water hammer action, and where proper provision is made and due 
care exercised, so far as my experience goes it neveroccurs, With 
regard to ‘‘ X, N.’s” remarks respecting steam travelling at the 
rate of 1500ft. per second being capable of hing a pipe or 
valve if suddenly checked, I am not going to contradict him, Bat I 
may say I have known a ship’s main starting stop valve spindle 
break with the full pressure on top of valve and engines running 
full speed ahead, and nothing happened excepting stoppitig’the 
engines, and | am afraid that few practical engineers, er for tm 
that a collision of gases may be violent, will believe that“dn elastic 
fluid can deliver a blow sudden enough in itself to smash strong 
pipes in fragments, But even if steam was capable of doing this, 
the argument would not be relevant, as in nine cases out of ten of 
water or steam hammer acticn where pipes have been burst, it 
usually occurs when there is no great velocity in the steam. What 
does usually occur is this—take case No. 1738, or others which are 
identical : the man proceeds to open the drain cock (as it was not 
opened when stop valves were shut, as it should have been) ; he 
probably finds nothing will run out, or perhaps a little dribble, and 
concludes there is no quantity of water in the pipe. Now, when 
a brewer taps a cask he usually provides a vent plug ; but in all 
this list of accidents I see no vent cocks provided, and no 
doubt the pipe was full of water. Now, whether the man 
was cognisant of this or not, he was bound to ease 
the junction valve to give the pipe vent to get the water out, 
and steam vent with cold water is a most dangerous mixture. 
Nothing happened until the water was lowered and the steam gained 
access to the top part of the horizontal pipe, when a wave action 
was formed. The water stirred and oie; the pipe end was 
turned into a condenser with a well-nigh perfect vacuum in a 
fraction of a second. A plug of water: followed, backed up with 
the steam, and it would have indeed been extraordinary if the 
valve had not been smashed. Of course, if the man had opened 
the junction first and the drain last, the accident would have 
oceurred just after opening the drain cock, as is very often the 
case, 

Now, to avoid these accidents it may be clearly laid down that 
it is dangerous to admit steam into any pipe while there is water 
in it ; that water ought not to be allowed to collect in any pipe, 
and, if it does collect by accident or otherwise, there should be 
means of running it out and satisfying oneself that the pipe is 
empty before letting the steam intoit. If these directions were 
faithfully followed we should hear nothing of water or steam 
hammer action. 

It may be said that all the pipe arrangements under review were 
perfect death traps in different ways, and I am bound to say that 
there are very few resident engineers that are proficient in design- 
ing pipe arrangements that will work safely and give no trouble, 
and the steam user does wisely who submits designs to his boiler 
insurance company for advice in matters of this sort or proposes 
existing arrangements for insurance, as it is manifest that the 
engineers of these companies have an experience of large numbers 
of arrangements, and, their position being unique, know best 
where accidents and other troubles are likely to come in, and, con- 
sequently, are well able to provide against them. A well-designed 
pipe arrangement is a pleasure to be with, but they are few and 
far between ; hence all the trouble. 

November 18th. 





W. AKHURST. 


GUNNERY IN THE FRENCH NAVY. 

Srr,—There are some errors in your ‘‘ Dockyard Notes” cf 
+ gg 16th, and in your article ‘“‘ Target Practice in the Italian 
Navy. 

Your correspondents gave as percentages of hits in the French 
navy numbers which have another meaning. These numbers are 
‘* efficiencies.” 

I explain below what is ‘‘ efficiency,” and the conditions of 
French target practice. 

The fire is controlled from inside the conning tower, and not, 
from fire-control stations on top of masts. 

The speed and course are unknown by the gunnery officer, who 
is obliged to begin firing at a given signal, so that it is impossible 
for him to predetermine the range otherwise than by the tele- 
meter. The speed and course are subject to variations during 
firing. Range between 5000 and 6000 yards. 

The duration of firing is five minutes. A given number of 
rounds is allowed to the gunnery officer, corresponding to the 
maximum speed of firing being maintained during these five 
minutes. Such a speed is obviously unattainable, because the fire 
is necessarily slow during the period of regulation. 

Efficiency is the ratio ——— number of hits =. 

number of rounds allowed 
number of hits 
number of rounds fired’ 
For the said ‘“‘ Ecole feu” the results were for the fleet, in- 
cluding ships quite recently commissioned and not ‘‘ tuned up ”— 
Justice, Liberté — 





Whereas percentage of hits is 








Mean percentage of hits . . + 988.4 per cent. 

Me number of rounds fired 523 " 
number of rounds alluwed 

Mean efficiency, 38.4 x 52.3 ... ... ... 20 Be 


Such results are not so disappointing when compared with those of 
the Italian navy. 

When comparing target practice of two fleets it is necessary to 
keep well in mind relative conditions of firing, and in France they 
are very severe for the captains of guns. 

Your correspondent emphasises the failure of the Bouvet and 
Suffren, which made only 12 and 14 knots during a raid of 100 
miles against a strong gale. It must not be forgotten that these 
ships belong to the Reserve Squadron, and had only two-thirds of 
their complement. The Bouvet burnt the scraps of the Marseille 
coaling depét. The ships have been just refitted, and may easily 
keep up 11-16 knots with good coal and their normal complement 
of stokers. 

Boulogne, November 6th. X. 





TURKISH RAILWAY DEVELOPMENT. 


Srr,—Now that Turkey appears to be on the road of progress, 
many of the old obstructions having been swept away, it might 
not be out of place to draw attention to what would assist not only 
towards its commercial development, but help in the consolidation 
of the Empire generally. 1 refer to the extension of the railway 
system, more facilities being much needed, and the connection of 
the European and Asiatic systems by ashort line through a tunnel 
under the Sea of Marmora from, say, a point near the Seraglio, on 
the Constantinople side,|to Scutari, so that direct railway communi- 
cation would be opened up to all parts. 

Here is an excellent opportunity for British enterprise, seeing 
that at present we probably have from our practical experience 
a better knowledge of how to deal with this special class of tube 
construction for railway purposes than most of our foreign competi- 
tors. Unfortunately we are sadly handicapped by having a 
Government which always appears to consider it a duty to refuse 





giving even its moral support to those British subjects who wish 





to undertake suelt works, ignoring the fact that the more public 
works that are carried out with British capital the more employ- 
ment is found for our own people at home. How different with 
French and German, who are strongly backed up by their respective 
Governments, sometimes, as we know, pressure being applied so 
as to enable their subjects to secure what may be considered a 
valuable concession or contract. 

Rather more than twenty years ago a proposal was made for 
laying such a tunnel—tubular concrete lining—alonggnd partly 
embedded in the bed of the Sea of Marmora, between the points 
named above, the distance being 2# miles, and the cost under two 
millions sterling— studies were prepared and deposited in 
Constantinople. Owing, however, to the action of our own 
Government authorities there, coupled with the great dislike of 
the Sultan for tunnels in general, it fell through ; under the new 
régime probably more enlightened counsels will prevail. 

Such an important undertaking cannot long remain without 
being carried out,- and if British enterprise is unable, with 
all its practical knowledge and wealth, to do it, it will be found 
that others may. For when completed, it will not only be a great 
boon to the Turkish Government and country, but may form a 
link in the overland ‘direct’ route to India—when the various 
sections are built; and a traveller may be able to travel from Berlin 
or Paris direct to Jerusalem, Cairo, or beyond, without change of 
carriage, supposing there being no break of gauge. 

HENRY COOKE. 





RIBBED CYLINDERS. 


S1r,—I read the article by Mr. Bollinckx in the last number of 
your paper on ribbed steam jackets with great interest. 

I enclose you copy of a patent I took out in 1878 on this 
subject. I observe Mr. Bollinckx lays great stress on making the 
walls of the jacket very thin. Moderate thickness of wails is 
hardly considered a great hindrance to transmission in the present 
day. In tests made with these jackets the increase in heat trans- 
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mission in comparison with plain. jackets was found to be in the 
ratio of one to three. 

I think I remember seeing in your journal some years ago 
another arrangement of ribbing by Mr. Bollinckx in simple saw- 
tooth form, which I considered most undesirable. 

Droitt HALPIN. 





RE-CONSTRUCTION OF RAILWAY LINES. 


Str,—Will you allow me to inquire through the medium of your 
columns whether eny of your readers can quote instances of con- 
siderable lengths of railways being abandoned and reconstructed on 
other routes upon easier grades, owing to the development of 
traffic. 

If any of your readers should be disposed to reply perhaps he 
would give, as a matter of general interest, the lengths of railway 
abandoned and reconstructed the ruling gradients before and 
after reconstruction, and the amount of- traffic for which the 
alterations were found necessary. 

London, November 13th. 

[Our correspondent might consult the article on ‘“ Railway 
Construction in New South Wales” in our last issue, See 
particularly the improvements being effected by the removal of 
the zig-zag at Lithgow. ] 


DUPLEX. 





STEAM AND AIR HAMMERS. 


Srr,—Replying to Mr. Dunlop's letter in your issue of the 6th, 
I would point out that in order to criticise my earlier letter he has 
divorced two of my sentences from my context. My letter referred 
to the correspondence in your pages re steam and air hammers, and 
the ‘efficiency of compression and subsequent use of air,” ‘‘be- 
tween limits and under ordinary conditions.” Does Mr. Dunlop 
suggest that the alternative arrangement, which I understand him 
to recommend, falls under those definitions? Might] also suggest 
that the “ lie direct,” which he gives, is not calculated to conduce 
towards the amenities of debate. W. REAVELL, 

November 18th. 








INSTITUTION OF ELECTRICAL ENGINEERS : GLASGOW LOCAL SEc- 
TION.—The seventh annual dinner of this body was held in the 
Grosvenor Restaurant, Glasgow, on November 17th, when Mr. 
W. W. Lackie presided over a company numbering 230, amongst 
whom were Lord Kingsburgh, Sir John Ure Primrose, Mr. 
Mordey, President of the Institution, Engineer-Commander G. A. 
Haggarty, R.N., Major W. A. J. O’Meara, Engineer-in-Chief to 
the Post-office, Mr. R. Caird, LL.D., Prof. Magnus MacLean, &c. 
In responding to the toast of ‘“‘The Institution of Electrical 
Engineers,” Mr. Mordey, the President, mentioned thatit had now 
a membership of 6000 electrical engineers, spread all over the world. 
Touching on the question of a pure atmosphere, he expressed the 
belief that before many years were over there would not be a 
factory chimney in Glasgow. There was no reason why there 
should be. Mr. W. W. Lackie, in responding to ‘‘ The Glasgow 
Local Section,” said that it had been the means of bringing elec- 
trical engineers of the city and district into that close touch with 
each other which rendered them no longer independent units but 
a combined force with common aims and interests. The section 
now numbered 280 members, and at the present time its vigour 
was shown by the fact that it had an offspring in the shape of @ 





students’ section with 76 members, 
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RAILWAY WHEEL LATHE 
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RAILWAY WHEEL LATHE 


THE motor-driven lathe of which we give an illustration 
herewith is of a pattern built in several sizes by John 
Hetherington and Sons, Limited, of Manchester, for turning 
railway wheels and axles. The bed-plate is of deep box 
pattern provided with wrought iron cover plates. The head- 
stocks can be driven by means of single or treble gears 


together or separately, and are adapted to perform several | 


operations, as follows :—(1) To turn a pair of wheels on their 
axles without submitting the axle to torsional stresses ; (2) to 
bore two tires; (3) to boss and bore two wheels; or (4) to 
boss a wheel on one face plate and turn a centre or bore a tire 
on the other at the same time, as the two face plates can be 
run at similar or different speeds simultaneously. One head- 
stock is fixed but the other is adjustable longitudinally by 
the ratchet lever pinion and rack shown, and has an internal 
steel spindle capable of being adjusted by the hand wheel and 
screw, alsoshown, The hard steel spindles revolve in adjust- 
able parallel bearings of gun or anti-friction metal. The 
machine illustrated is driven by a constant speed electric 
motor through cut spur gearing and self-contained gear-box 
and spur gears on to the face plates. It is built insuch a way, 
however, that the motor may be replaced by fast and loose 
pulleys and a constant speed belt. There are two compound 
slide rests fitted with swivelling slides to allow the top slide 
to be placed at varying angles without altering the bottom 
one. The slide rests are mounted on standards and saddles 
and are adjustable longitudinally and transversely. 

The machine illustrated is intended for operating on wheels 
4ft. Gin, diameter, the face plates being 5ft. diameter; the 
height of centres from the bed is 2ft. 6in.; the spindle 
diameter is 9in.; length of front neck 10in.; space between 
centres 8ft.; the approximate B.H.P. when driven by constant 
speed belt or motor 26 ; the cutting speed 30ft. per minute ; 
and the floor space required is 18ft. Gin. by 7ft. 6in. 








GENERAL URBAN AND INTER - URBAN 


TRANSPORTATION AND RAILLESS ELEC- | 


TRIC TRACTION.* 

By F. Dovenas Fox. 

THE author gives a comprehensive review so far as it related to 
the discussion of transportation systems for the streets of towns of 
moderate size and by surface lines alone, the aim being to show 
in detail the comparative economics of the tramway and the 
mechanical omnibus. The mechanical omnibus is considered in 
three forms, that operated by (1) the internal combustion engine ; 
(2) by the electric secondsry batt2ry, and (3) by the trackless 
trolley system. The tramwa, wi. be considered from the analysis 
of the statistics of seventy-one corporation-owned undertakings in 
Great Britain, serving populations varying from 13,000 at Maid- 
stone to over a million at Glasgow. There are actually seventy- 
five municipal tramways, but as to four of them the data are not 
complete. 

Present conditions.— Except abroad it is rarely that the engineer 
has an opportunity of designing an original and complete trans- 
portation scheme for a town of large size. From the horse omni- 
bus up to the tube railway there is almost always something 
already provided in the way of travelling facilities. Any new 
scheme of transport is usually designed either to extend some 
existing system or else to supersede it. The city horse omnibus 
first took over the urban duties of the old stage coach. Then the 
railway, after displacing the stage coach on the turnpike, entered 
also upon the city street in the form of the horse tram. Shortly 
afterwards the enclosed locomotive or ‘‘ steam dummy ” was put 
on the tramway in place of the horse. Then the underground 
railway circled bot crossed the city in tunnel and tube. 
E ectricity was then introduced, first to supply the motive power 
for the tramway and then for the underground railway. Then 


came the internal combustion and steam engine to propel the | 


omnibus and relieve the horse of its duties. Finally, electricity, 
by means of secondary batteries and the trackless trolley 
system, has also put in its claim for the last named duty. It is a 
curious fact, whether it be a sign of our conservatism or of the 


rapidity of the development of street traction, that almost every | 
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| phase of the above evolution from the stage coach upwards can 
still be seen on some city streets to-day. The respective functions 
and the vehicles themselves are modified, but they are almost all 
in more or less evidence together. 

Rails or no rails.—The question as to whether urban transporta- 
tion on the surface is best accomplished with or without rails has 
yet to be solved by actual experience. The principal technical 
points to be considered are simplicity of mechanism, ample 
capacity, speed, power of rapid acceleration, comfort and 
convenience. The commercial features are moderate capital 
expenditure and cost of operation, including ample depreciation. 
On the one hand the cost of construction of electric tramways has 
been steadily mounting up, whilst the analysis of the commercial 
results of corporation-owned tramways of the United Kingdom on 
the overh trolley system shows, as a whole, an unprofitable 
business. 

The mechanical omnibus can be installed for less than half the 
cost of a tramway, but its working expenses are somewhat higher 
and there is not much margin of profit between the tramway and 
the petrol omnibus. If, however, the mechanical omnibus were 
no more than on a commercial ity with the tramway, it would, 
if there were still a clear field and no favour, be preferable on 
account of the lower capital expenditure. 

This country has, however, committed itself heavily to the tram- 
way system, having embarked capital in it to the extent of about 
35 millions of municipal indebtedness, 10 millions of companies’ 
obligations, and 20 millions of preference and ordinary stock. In 
other words, the cream of urban traffic has already gone to the 
tramway. The motor omnibus cannot now displace its rival, but 
must look for its field with some exceptions either to the smaller 
towns or to suburban extensions of city tramways, or to foreign 
countries, Since the denser and more remunerative traffic is 
already dealt with, the motor omnibus should, in order to succeed 
in Great Britain, be able to pay with a lower revenue than the 
average of the tramways. 

As to the technical features, on the one hand, a railway is an un- 
natural adjunct to a city street. On its own right of way itis un- 
exceptionable, but in the midst of a public thoroughfare, it inter- 


feres with a dense, heterogeneous traffic, both during construction, | 


operation and repair. On the otherhand, the tramcar as at present 


designed is superior to the motor omnibus in comfort and capacity. | I 4 - z f 
The latter can handle an enormous traffic, it can travel quite as | according to Mr. Hardy, 10.856d. per car mile, leaving, out of 4 


fast as is consistent with safety, and in point of comfort has been | 
| protit of about 


lately greatly improved. Itis, however, limited as to its capacity, 
from respect for the road surface, to one-third the weight 
| permissible and allowed on the tramway. 

The statistics of working costs of the mechanical omnibus are as 
yet little more than estimates. Although based upon a consider- 
able quantity of data derived from actual working, they must be 
stated with the reserve due to a comparatively new industry. 

In the 71 cases of corporation-owned tramways considered, the 
working expenses vary from about 44d. to 84d. per car mile. The 
capital charges of interest, sinking fund and depreciation, similarly 
reduced vary from 2d. to 54d. The averages of these data are 
6.34d. and 3.62d. respectively. These two figures added represent 
an average minimum remunerative revenue of 9.96d. The actual 
average revenue obtained is 10.52d. per car mile. Thus the 
average net profit barely exceeds id. per mile. 

In the petrol omnibus the working expenses and depreciation 
together are estimated at 10.86d. per car mile. Adding to this for 
interest and sinking fund at 6 per cent. and reducing similarly, 
the minimum remunerative revenue is estimated at 11.7d. per car 
mile, and this is based on a somewhat sanguine view of the costs of 
maintenance. The variation is great, and under certain conditions 
the figure might be well over 1s. per car mile. In the tramway 
list considered, there are only 10 out of the 71 cases in which the 
traffic receipts reach 11.7d. per car mile. On the other hand, 
directly an omnibus line is able to earn a profit at all, each 4d. per 
car mile, when reduced to percentage on its much smaller capital, 
means three times as much profit as it does on the tramway, 

The electric omnibus with accumulators—popularly known in 
London as the “ Electrobus ”—is estimated as capable of meeting 
its expenses and depreciation at 9.5d. per car mile, and adding to 
this a 6 per cent. allowance for interest and sinking fund, the 
minimum remunerative revenue becomes 10.25d. per car mile. In 
the tramway list there are 35 of the 71 in which the traffic 
receipts reach this figure. 

The electric omnibus with overhead wires, the trackless trolley 
system, is estimated as a possible paying concern with a revenue 

| of from 7d. to 9d., according to class of construction. In the tram- 

| way list there are sixty-five which have a revenue of over 7d. and 

| fifty of over 9d. per car mile. 

| As compared with the tramway, the mechanical omnibus is still 
in its infancy and is continually being improved. There is 


| the seventy-one corporation-owned tramways. 











moreover, a great stimulus to invention in order to save the 
outlay on permanent. way, and to occupy the immense field of 
public highways which await occupation by improved methods 
of mechanical transportation. In India alone there are said to be 
150,000 miles of good roads, upon which both passenger and goods 
traffic could be handled upon a prodigious scale. The Renard 
‘‘ India” Train Transport Company are already making a bid for 
this traffic. 
The estimates of motor omnibus expenses according to Mr, 
Hardy are as follows :— 
Motor Omnibus Estimate. 
Number of cars in stock .. 
” ” in service... 
Total capital expenditure. . 
Car mileage per annum 
Receipts per car mile 
Total receipts Ber? . 
Working expenses per car mile 9.44ed. 
Depreciation per car mile 1.4074. 
Working expenses and depreciation per car mile 
Total operating expenses . . 
Depreciation, 15 per cent... 
The details of the operating expenses reduced to car mileage are 
as follows : 


£2497 10s. 441 


Petrol, carbide, grease and oil 
Rubber tires ; Mau ~ 
Drivers and conductors .. 
Ticket checks .. ate 
Attendance on omnibuses 

9 at garage .. Pe 
Repairs to chassis (including engines) 
Materials a 
Bodies .. .. .. 
ss 38 Buildings and tools 
Lighting and power.. .. .. . 
Sundries - oe : See 
Rents, rates, taxes and insurance 
Salaries and management ee 


” ” 


Total . 
The depreciation taken at 15 per cent. per annum works 


out at per car mile as 
The minimum cost of working of a fleet of this size is, therefore 


1.407 


revenue of 1s. per car mile, 1.144d., or on 425,880 car miles a 
£000 per annum, or 8 per cent. on the capital. 


A tramway of equal capacity would yield receipts as high as 1s, 


| per car mile, and an average speed as near to seven miles per hour 


as will correspond with thirteen cars and a length of route of 3.75 


| miles, double track. The capital expenditure per mile and the 


working expenses per car mile have been taken at the average of 
The depreciation 


has been taken at £400 per annum per mile of single track. 
Comparative Tram way Estimate. 


Number of cars in stock .. 
service 


20 

13 

3.75 miles 
£88,C00 

5 min. 


Length of track (double line) .. 
Capital expenditure .. .. .. 
Time interval between cars 
Average speed .. .. .. 
Receipts percarmile.. .. .. 
Working expenses per car mile 
Depreciation... .. .. .. .. 
yo eee sae 
Working expenses plus depreciation 
GHOREUINIES sc ce ss. 40: te 4s 
= 8 per cent. on the capital. P 

Thus the commercial results of the motor omnibus line and the 
tramway work out at an equal rate of profit on the investment, the 
amount of capital in the case of the motor omnibus line being less 
than one-third of that of the tramway. 

As regards the estimated receipts taken in both cases at ls. per 
car mile, this is quite a possible revenue in London streets, but by 
no means an ordinary one in comparison with general tramway 
statistics. Out of the seventy-one cases considered, there are oo 
six in which the receipts reach this figure. It has been assumed, 
moreover, in the comparison that the business done by the motor 
omnibus is equal to that done by the tramcar, although the pane 
is of much greater capacity. This is an anomaly which is supporte 
by fact in London, but cannot be regarded as of universal applica- 
tion. Although com tive estimates of such diverse systems . 
transportation are difficult to make, the preceding comparison # 
least shows that the petrol omnibus has not as yet proved itself 4 
more economical method of transportation than the tramway. 

The electric omnibus with accumulators.— The electrobus 2 
probably a more formidable rival than the petrol omnibus, not only 
to the horse omnibus, but also to the tramway. The results of six 














Nov. 20, 1908 


THE ENGINEER 


551 








——— 


ing show that the vehicle, which, when fully loaded, 
lement of on weighs 74 tons, can do 40 miles 
distress of e batteries. That the current 
upon London streets, after allowing for all losses, 
that of the average tramcar. That the wear and 
tear of the chassis, including motor, is moderate as compared with 
that of the petrol omnibus. That steep gradients, such as that of 
thot ‘ate-bill, are easily overcome with a full load on, and with no 
rent distress of the battery. The batteries were the property 
* and maintained by two well-known accumulator companies on a 
maileage contract of 2d., and the representatives of these companies 
stated that they were very satisfied with their contracts One of 
these gentlemen also stated that at this figure a life of six months 
was sufficient to pay for the batteries, some of which had already 
run that time and were still in good condition. The operation of 
the line had been more or less experimental, but sufficient data 
were available for making an estimate of the cost of operating a 
service of 100 omnibuses under similar conditions of duty. A 
business of considerable magnitude is obviously necessary in order | 
to cover the cost of superintendence and skilled labour at the | 
charging station, but, assuming a garage of 100 omnibuses, with a 
total performance of 2,400,000 car-miles per annum, there appears 
from the probable net cost of the batteries, and their apparent 
life, good grounds for regarding the mileage contract of 2d. as 
well within the powers of the battery company to continue 
indefinitely. 4 : 

The general conclusion of the studies and tests made was that 
a fleet of 100 electric omnibuses could be operated at an 
expenditure of 94d. per car mile, including maintenance and 
depreciation. The capital expenditure may be assumed at | 
£125,000, upon which 6 per cent. for interest and sinking fund 
would come to 0.75d. per car mile, thus making the minimum 


months’ runn! 
with its comp: 
without any 
consumption 

does not exe 


such 


a Total of 
55 towns. 
Population served 7,045,285 
Length of route, miles .. 756.88 
Length of single track, miles . : 1332.25 
Route length factor ; miles route per 10°0 population 0.1074 
Capital expenditure P £ 15,052,619 
ws oi per mile of route £ 19,900 
2 per mile of single track £ 11,300 
Income £ 3,681,866 
per mile of route « 4,865 
per mile of single track e 2,762 
Operating expenses .. £ 2,360,774 
Interest, sinking fund, and depreciation € 1,199,095 
Net surplus or deficit €| + 151,831 
Application to relief of rates t 169,191 
Passengers carried per annum : 791,015,891 
Riding habit = average journeys per head per annum 
Average fare charged per mile d 
Car miles made per annum 82,168,927 
Receipts per car mile d. 10.76 
Expenses per car mile . d 6.90 
Interest, sinking fund, and depreciation per car mile d. 3.50 
Number of cars in daily use 2803 37 
in stock 3508 
in use per mile of route 3.7 
in stock per mile of route 4.64 





Population served 

Length of route, miles 

Length of single track, miles 

Route length factor 

Capital expenditure ‘ ° 
x per mile of route 

a per mile of single track 

Income ‘ : 

per mile of route 

per mile of single track 

Operating expenses . 

Interest, sinking fund, dey 

Net surplus or deficit : 

Application to relief of rates 

Passengers carried per annum 

Riding habit ; Ce 

Average fare charged per mile 

Car miles made per annum 

Receipts per car mile 

Expenses percarmile ... 

Interest, sinking fund, &c., per car mile 

Number of cars in use daily . 

in stock.. .. ne 

in use per mile of route 


preciation, «ec. 


tt th th th th th hi th 
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Electric road cars with overhead wires (railless electric traction). - On 
the continent of Europe numerous installations of electric road 
traction are in operation for the transportation of both goods and 
passengers, in which the driving current is obtained from aérial 
| conductors, and taken by a swivelling contact boom, having suffi- 
| cient lateral freedom to enable the car to deviate in either direc- 
| 
| from the year 1901, and each year sees not only fresh lines opened, 
but also installations of greater importance are being undertaken. 
Seven of these lines are in operation in Germany, one in France, 
and three in Italy. The Italian Government is said to have in 
contemplation the utilisation of the public highways for this mode 
of transportation upon an extended scale. 

Miilhausen installation.—Oue of the latest of the projects, now 
well on the way to completion, is that of Miilhausen, in Alsace. 
The city, of 100,000 inhabitants, is already supplied with a tram- 
| way system, but it was found necessary further to connect the 
suburbs with these tramways and also with one another. 


the summer months. The traffic was, however, estimated to be 
too light to render a tramway profitable. The corporation 
appointed a commission to report, first, as to whether any means 
of communication could be made remunerative, and, secondly, as 
to what means to adopt. The complete scheme was to be for 


| 69 miles of route, on which 550,000 car miles were to be made per 


annum. The commission reported on three alternative 
(1) For a very cheaply constructed tramway, for w 


roposals : 
ich plans 


f 


and specifications were prepared by their own engineer ; (2) for a | 


service of motor omnibuses operated by benzine engines, for which 
several tenders were made by manufacturers of these vehiclee ; 
(3) for a “‘ railless traction” line of electric omnibuses with aérial 
conductors, 


Analysis of 55 Tramway lastallations having Combined Generating Stations for Traction and Lighting Purposes. 








tion sufficiently to pass other vehicles, These installations date | 


It was | 
also desired to obtain better access to the public gardens during | 


| macadam saturated with tar by a new German process which 
| attains a smoothness almost equal to that of asphalt, and much 
resembles ‘‘ tarmac.” The car is steered and driven on the front 
axle, the wheels of which are rubber tired, the rear axle having 
steel tires ; both axles are supplied with mechanical brakes, and 
the front axle with an electric brake. The car accelerates and 
| maintains speed on the gradient of 1 in 12 without any trouble ; the 
| single forward brake gear is sufficient for hol ting the car, but the 
braking of the tired wheels on the rear axle has required modi- 
fication. During a recent visit paid to this installation by Mr. 
Bertram Douglas Fox, chief electrical assistant to the writer's 
firm, the car was put through all the tests required by the autho- 
rities, and the performances were satisfactory. This section of 
| the line is now opened for traffic. On some of the lines in 
| Germany goods transportation is being carried on upon the same 
| lines as a passenger business without any inconvenience, the 
| former being handled by trains of cars hauled by a double-ender 
electric locomotive, the cars being provided with a coupling and 
steering device which compels them to follow the exact course 
taken by the locomotive. 

Making all due allowance for cheaper labour in Germany, ‘here 
appears good ground for the view that this method brings electric 
transportation upon highways into a possible competition with 
any other method of handling traffic. At the figures of working 
expense estimated by the Miilhausen committee, such a system 
could pay its-way io this country with the smallest revenue earned 
by any tramway in England, even allowing for the higher rate of 
wages here than in Germany. ‘As to the respective fields for the 
electric omnibus with accumulators or with overhead wires, these 
may be defined by the question as to whether overhead wires are 

rmissi»le, and also whether, in the former case,~ the traffic is 
sufficiently heavy to cover the extra cost of the batteries, The 














Manchester. Darwen. West Ham. Maidstone. Lincoln. Doncaster. Kilmarnock. Halifax. 
| Greatest route 
Greatest Greatest traffic mileage in “tem Least Least route : 
population receipts fob so eo —— population mileage Least traffic fe nas t Least capital 
served. and greatest osateat sone aa soniitare served. and least in receipts pe pee pes expenditure 
Greatest length expenses 5 of vides ber > ti cai Least track proportion to per car mile. — * she per mile. 
of track. per car mile.) Jo per sata I , mileage. population. — 
Greatest deficit. 
800,000 41,864 61,000 308,284 13,000 52,500 41,500 %,00) 178,000 
90.5 4.3% 25.0 14.7 2.0 15 9.9 4.25 37 
111.8 7.16 25.0 26.43 2.3 2% 10.5 5.5 52.32 
0.113 0.104 0.41 0.048 0.154 0.033 0.238 0.118 0.207 
1,725,845 85,436 515,212 547,989 26,255 39,231 84,735 54,078 393,280 
19,100 19,075 20,712 37,210 13,127 2,400 8,500 12,730 10,630 
15,538 11,928 20,712 728 11,477 13,243 8,050 9,788 7,516 
719,673 14,008 62,469 119,775 5,891 5,845 12,367 8,603 77,327 
7,940 3,217 2,500 8,130 2,935 3,340 1,248 2,023 2,089 
6,470 1,957 2,500 4,535 2,560 1,975 1,178 1,565 1,478 
454,693 8,619 48,821 72,419 4,031 3,829 9,734 6,300 57,882 
211,891 5,505 30,040 928 1,608 2,518 3,995 2,708 22,302 
55,000 - 116 - 16,392 13,990 374 - 5 - 1,362 - 405 - 1,677 
55, Nil Nil 9,668 Nil Nil | Nil Nil Nil 
143,264,501 2,562,234 11,269,947 35,502,836 1,136,566 1,437,946 2,753,506 2,331,277 18,899,242 
179 61 185 115 91.27 27.39 66.35 64.76 106 
0.% 0.81 1.00 0.56 1.00 0.428 0.80 0.97 0.77 
15,523,459 240,893 1,452,458 2,556,854 157,050 137,186 495,404 328,829 1,624,275 
11.02 13.956 10.09 10.963 2.633 10.044 5.83 6.02 11.29 
03 8.587 8.07 6.798 6.16 6.699 4.72 4.60 8.55 
3.27 5.5 4.97 3.15 2.4% 4.41 1.93 1.98 3.29 
425 6 40 80 5 4 13 9.11 57 
566 17 67 10) 7 8 25 14 % 
4.7 1.375 1.92 5.44 2.5 2.28 1.31 2.14 1.544 
6.26 3.90 2.68 6.80 3.5 4.57 2.54 3.3 2.59 
Analysis of 16 Tramvay Installations having Separate Generating Stations for Trumways and Lighting, 
Glasgow. Newcastle. Bexley. Portsmouth. Hull. Belfast. Preston. Northampton. 
. Greatest route 
Greatest r : 
. leage in a 
population caae ties ic Least route , Least capital 
Total of : met ed : papaiation . mileage F Least —— expenditure Least average 
16 towns. ~— — Greatest served. Least Greatest cost sa eaiien ~ Laas enlarge per mile. journeys 
ireates . 7rez st cos y ation. yes * = 
car mileage. a = per mile. Lowest average operating ~~ — hina of 
Greatest ? ‘ z ool fare expenses per i - : 
number of — charged per car ae —— — population. 
passengers per mo at . mile. . 
car mile. eae 
4,119,132 1,050,000 300,000 16,300 202,000 266,762 349,180 120,000 90,000 
35 80. 27.87 5.25 14.50 13 46.5 10.4 5.5 
739 165.59 53.0 6.91 ' 28.50 27.29 73.22 17.20 9.07 
0.098 0.076 0.093 0.328 0.072 0.049 0.133 0.088 0.061 
12,161,055 3,104,061 1,103,972 94,858 670,157 436,543 1,072,445 187,269 127,374 
30,400 38,7: 41,500 18,C50 46,300 33,500 23, 17,750 200 
16,450 18,750 21,773 13,723 25,514 16,057 14,646 10,888 14,036 
2,679,994 842 208,654 12,988 102,014 121,186 181,139 37,946 22,942 
6,630 11,160 7,480 2,475 7,040 9,320 900 3,600 4,170 
3,630 5,420 3,930 1,880 3,580 4,440 2,480 2,205 2,530 
1,472,926 485,256 107,326 8,846 45,755 70,178 103,258 20,783 12,531 
988,385 343,817 75,959 4,942 47,587 »298 68,514 17,163 9,908 
+ 235,468 70,279 28,440 - 673 + 9,025 17,528 9,478 1,000 
166,003 45,000 13,584 — 5,000 2,528 8,962 - 1,000 
625,413,614 224,063,098 45,506,468 1,737,204 20,668,825 29,151,543 42,945,849 8,459,742 5,400,955 
152 213 152 106.58 102.32 09 123 70.5 60 
- 0.45 0.65 0.80 0.85 0.36 0.40 0.95 0.68 
62,832,281 20,350,367 4,263,174 268,619 2,199,823 2,956,406 5,296,895 904,582 573,579 
10.25 10.565 11.75 11.604 11.129 9.84 8.21 10. 9.78 
5.63 5.721 6.04 7.904 4.991 5.69 4.68 5.514 5.00 
3.78 4.05 4.28 4.42 5.20 2.78 3.11 4.55 4.15 
1671.76 544 111 73 71.25 123 20 16.5 
2520 780 187 16 100 116 220 30 22 
4.15 6.79 3.99 - 5.04 5.48 2.65 2 3 
6.25 9.73 6.72 3.05 6.90 8.92 4.73 3 4 


in stock per mile of route 


remunerative revenue for such an installation 10.25d. per car mile. 
With regard to current consumption, as against the loss in | 
charging and Guhagion batteries, should be set the favourable 
feature of the possibility of charging at night time when the 
demand on the central station is at its lightest, and consequently 
current has been offered to the Electrobus Company by a muni- 
cipal central station at a very low figure. The many attractive 
features of the electric omnibus as com with the petrol 
omnibus must dispose everyone interested in urban transportation 
to wish for it all the support, moral and financial, necessary for 
its development and perfection. 
The principal improvement still to be looked for is the extension 
of the capacity of the battery without additional weight, and to 
the performance of a full day’s work with one charge. It can now 
do 40 miles regularly with one charge. The electrobus has per- 
formed the journey from London to Brighton of 50 miles without | 
any distress, However much the electric omnibus, driven from 
aecumulators, may yet be improved, the cost of the batteries | 
added to that of the rubber tires, will in all probability limit its | 
use to those circumstances where a fairly good revenue is to be | 
obtained. The possibility is still a remote one of battery power | 
veing reduced in cost, and of some cheap substitute for rubber 
being found as together to reduce these items of working expense 
to a level with the cost of operating cars upon rails. 
. Electricity has, however, in the method known as the “‘ Track- 
ess Trolley System,” of operating road vehicles by overhead 
likeli entered the field of highway a with much more 
with hood of favourable competition with both the tramway and 
ith the light railway. The peculiar facility with which, by this 
system, both passenger and goods traffic can be handled over the 
4 line, the latter not requiring the expense of rubber tires, 
tie ers this method probably the most economical system of 
ighway transportation which has yet been devised. 





The trackless trolley system.—The line to the public gardens has 
gradients as steep as 1 in 12; the zone line is comparatively fiat. 
The estimates were to include a fixed charge of 4 per cent. interest 
upon capital. The conclusions of the committee were that the 
electric omnibus—trackless trolley system—was the only method 
having prospects of commercial success, and the installation was, 
therefore, contracted for, and is now under partial operation. 

The digest of the estimates is as follows :— 





| 
| Electric omni- 
buses with 
| 





: Benzine hat 
| Tramway. . aérial conduc- 
| omnibuses. | tors (trackless 
| | trolley syst m). 
Total cost .. .. .. .. ..| £62,530 | £23,881 | £25,050 
a per mile of route ..| £9,260 | £3,500 | £3,700 
| Expenses per car mile, includ-| | | 
ing repairg, renewals, depre-| | | 
ciation, and 4 percent. interest! 7.30d. 9.45d. 5§.13d. 


The benzine omnibuses and the electric vehicles were of about 
the same capacity ; the tramcars would have given considerably 
more accommodation. The prices of labour for both construction 
and operation are lower in Germany than in England. The tariff 
is ag” ooo low. 

The Miilhausen line is interesting, not only from being the 
ae yet undertaken upon this system, but also from the severity 
of the gradients. The corporation decided that the Public Garden 
line should precede the zone route, and that the brake tests 
should be such that the braking of either axle independently 
should be sufficient to hold the car on the steepest gradient, and 
also to bring it to a standstill in the shortest possible time. Also, 
that these tests should be carried out in winter. The road is of 





| 
| 
| 
| 


| two systems may be viewed as complementary, because in many 
| problems of urban transportation, it may be found expedient to 
| operate different sections of the same city on one or the other 
method. Taken together, recent advances point to the probability 
that in this way electricity has entered upon the field of transport 
| upon public highways, to do as much for it as it has done for 
transport upon railways. 





| 1. The Rentalility of the Tramway System. 
| The capital expenditure on the 71 installations has been 27,213,674 
| The gross income in 1907 was . .. 6,361,860 
| The operating expenses 3,833,370 
Leaving net income . 2,528,160 
The deductions made were : 
Interest .. 801,906 
Sinking fund 641,074 
Income tax 39,012 
Depreciation 528,733 
| Sundries 176,753 
| —— 2,187,478 


+ 340,682 


which was 


Net surplus dt rad ad 
itributed by thirty-six towns, 


| The gross surplus was cor 
disposed of as follows :— 





£ 
Carried forward 56,354 
serve .. , 52,932 
Reduction of rates . . 335,194 
444,980 


Deficits were shown by twenty towns, the remainder coming 
even. 

Amongst the advantages of municipal ownership of tran.ways 
are :—(1) That the capital can be obtained at a lower rate of 
interest ; (2) that the whole of the street is under the control of 
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the local authority ; (3) that the construction is usually first class, 
Amongst the disadvantages are i—(1) That the entire undertaking 
is built up on borrowed money, uncovered by share capital ; (2) 
that the ratepayers cannot have the sense of the responsibilities 
of ownership which shareholders have ; (3) that it does not, as @ 
whole, pay, and, to a large extent, the ordinary passenger travels 
at the expense of the ratepayer. A surplus of a bare 14 per cent. 
on such a system of tramways as that of Great Britain cannot be 
claimed as a lucrative result. If, however, corporations want to 
borrow and the working classes support them, the Board of Trade 
will sanction the loan, even when tie rates are already as high as 
cin be tolerated. At a town council meeting a short while since, 
when the tramway project was under discussion, the chairman 
said, with a fine satire, that its cc cial pr ts-were a 
‘** Limerick,” to which the ratepayers must apply the. last line. 
The authorisation was, however, applied for and duly granted. 
2. Rentability as compared with size.—Although, as a rule, big 
tramways pay and small ones do not, there are remarkable excep- 
tions of both kinds. Fourteen cities of populations varying from 
100,000 to 232,000 either show a deficit or no surplus, the aggre- 
gate amount of deficit being £7225. On the other hand, the 
smallest town boasting an electric tramway—Maidstone, with 
13,000 inhabitants—shows a surplus. Ayr, a town of 33,000, pays 
tixed charges, puts aside a depreciation fund, and carries over a 
surplus of £1000. The following table illustrates this point :— 





| Number 
|providing 
| deprecia- 
jcion fund. 


Number Number 
showing with even 
deficit balance. 


Number 
showiwg 
surplus. 


Number 
| of tram- 
| Ways. 


Population. 





200,000 
300 C00 
to 50),000 
to 1,00),000 

It will be noticed that prosperity is at its lowest ebb in the case 
of tramways serving from 49,000 to 60,000, and only becomes 
invariable in the case of those serving over 200,000. Comparing 
route mileage with single track mileage, it will be seen that in 
tramways serving 40,000 to 60 (0) there is a sudden increase of 
proportion of double track mileage. It would seem, therefore, 
that at this puint of population tramway construction has been 
too heavily saddled with the cost of double track. It is not to be 
inferred that all the tramways which show no depreciation fund, 
or even which show a deficit, are permanent failures from a com- 
mercial standpoint. Some of them are of recent date, and may 
have a good future before them. On the other hand, it would 
appear from the foregoing table that about half the tramways 
provide no depreciation fund, and about one-quarter come out 
with a deficit. 

3. Capital expenditure per mile,—The total capital expenditure 
in the tifty-five tramways having combined generating stations 
ranges from £10,630 to £37,210 per mile of route and from £7516 
to £20,728 per mile of single track, the two extreme cases being 
Halifax and West Ham respectively. In the sixteen towns hating 
separate generating stations for lighting and tramway purposes 
the cost ranges from £17,750 to £46,300 per mile of route, and 
from £10,888 to £23,514 per mile of single track, the two extreme 
cases being Preston and Portsmouth respectively. The cause of 
this great variation is mainly in the cost of permanent way and 
widenings and expenses incidental to obtaining authorisation. 
The rolling stock, overhead equipment, and generating stations 
are fairly uniform in cost. With regard to permanent way, how- 
ever, in the first place, there is generally a horse-car track to be 
bought up and a new track laid down, which involves numerous, 
and often heavy, incidental expenses. Some towns are over- 
burdened with length of permanent way needed to reach the 
population, others with peculiarly heavy cost of the permanent 
way itself. At Halifax, for instance, 37 miles of route were needed 
to serve 178,000 population, or about twice the average proportion. 
The cost per mile of track is comparatively low, the average num- 
ber of rides quite normal, and the receipts per car mile excep- 
tionally high, but the undertaking appears to = handicapped by 
its length. At Wigan the ratio of length to population is four 
times the average, and the cost of track per mile nearly twice the 
average. Under such circumstances a deficit of over £16,600 is not 
to wondered at. Comparing the capital expenditure of British with 
that of American and continental tramways, we find that the 
british undertakings are as much burdened by excessive first cost 
as is the railway system. An estimate is given in Mr. Ashe’s book 
which he regards asa fair average of the cost of an American 
tramway, and which works out at about £6300 per mile of route, 
or about one-third that of the average, and not much more than 
one-half the lowest figure in British tramways. The estimate 
made by the Town Council of Miilhausen, Germany, previously 
referred to, for a tramway was also between one-half and one- 
third of the average of British tramways. In America a lower 
tirst cost is combined with a higher variff. 

4. Route length factor.—This factor is the length in miles of 
route per 1000 of population. In the more usual form of towns 
and their suburbs, but not to inter-urban lines or towns with 
detached suburbs. In these cases the factor is higher. In the 
tramways considered, this factor ranges from 0.033 to 0.4. Only 
one case having over 0.2 mile per 1000 is remunerative. On the 
other hand, the low ratios are not either as a rule remunerative. 
The average of the fifty-five towns in the first list is 0.107, and in 
the second list 0.098 mile of route for 1000 population. 
Approximate Route-length Factors for Urban Tramways in England. 

Population. Route factor. Population. Route factor. 
y -. 0.180 to 0.220 .. Tas .c00 -- 0.113 to 0.1 
40,000 0.162 to 0.198 .. 140,000 .. 
60,000 0.147 to 0.179 160,000 
87,000 .. 0.134 to 0.170 180,000 .. 
100,000 .. 0.123 to 0.150 2u0,000 .. 

5. Density of traffic or riding halit.—Very approximately, the 
density of the traffic, expressed in average journeys per head of popu- 
lation per annum, varies with the size of the city. The following 
table is only intended as a rough approximation, subject to more 
accurate estimation from the study of the particular case, and 
provided the system is of dimensions, and so laid out as to be 
truly described as ‘‘serving ” the population : 
Riding habit. Population. 
bagi 80 eee 180,000". 


WArorseow~a0 
NOAnaanwwPoO 
AIDWANDKOL- 
SCOOFrNOF OWE 
COC fANWROO 


Population. 


; 


40,000 
60,000 95 
; 975 
100,CL0 100 
and for each 100,000 more, add 124 rides per head per annum. 

6. lacome per car mile,—In the cases analysed, the income per car 
mile ranges from 5.8d. to 13.9d. The average of all is about 10}d. 
per car mile. Low receipts may be caused by a too frequent time 
interval between cars, by too low a tariff, by too. low a speed, or 
other ground of unpopularity in the cars themselves. 

7. Working expenses per cav mile.—In the British tramways 
analysed, the variation is from 4.6d. to 8.59d., the average being 
6. 25d. 


ves aun 
y 93 
160000 .. 
180,000 
200.000 


8. Interest and sinking fund per car mile,—In the British 
tramways these figures range from 1.93d,- to 5.30d., very 
approximately in direct proportion to the capital expenditure per 
mile. The average of the whole is about 3.6d, Probably about 
half this burden is due to permanent way. 

9. Average fare charged per mile.—This ranges in the British 
tramways from 0.36d. to 1.0d., end the great variation does not 
appear to correspond with variation in cost of construction and 





operation, In the case of electric lighting companies, the cost to 

© consumer is always made to vary with the cost of production, 
but in traction companies there are many curious anomalies. The 
Parliamentary fare on railways is 1d. per mile, and there is no 
reason why a tramway should be victimised by a tariff of about 
one-third of that amount. In some cases it is possible to operate a 
tramway on a much lower tariff than ld. per mile, which is, of 
course, then recommendable, as, for instance, at Hull, where, with 
a tariff of 0.36d. per mile, the Corp ration is able to put asite a 
fairly good depreciation fund, and to carry over a surplus 
amounting to 4 per cent. of the capital expenditure. Maidstone, 
on the other hand, the smallest remunerative tramway of the 
United Kingdom, levies the standard tariff of 1d. per mile, and 
could not have earned a profit at a lower tariff. It has, however, 
more than double the normal riding habit factor. When one 
comes to the long list of tramways which declare a deficit, and 
compares it with the fares charged per mile, the results are 
startling. London has a deficit of over £25,000 per annum. 
Taking the other nineteen tramways, which together have a deficit 
of £48,000 per annum, we find that with three exceptions these 
tramways levy a fare under 1d. per mile ; if all levied a fare of 1d. 
per mile instead of their present fare, it would represent a surplus 
of about £70,000 in place of a deficit. In fact, a sum of over 
£100,000 per annum is given away to the general travelling public 
in place of finding its way to the coffers of the undertakings. 

10. Power consumption, cost per car-wile,—This varies from 0 88 
unit in the case of Keighley to 2.08 units at. Burnley. The cost 
per B.O.T. unit varies from 0.32d. at Leeds to 2. 14d. at Lowestoft. 
Even with steam plants, there are cases of comparatively small 
installations where the cost per unit is under 1d. At Cork it is 
supplied at something over 4d. The. internal combustion engine 
has been proved to be capable, when judiciously installed and 
efficiently managed, of placing the small power station almost on 
a level as to fuel cost with the large station. Gas engines with 
suction or producer gas as fuel have, under certain conditions, 
been proved extremely economical. Unfortunately, however, 
there are many cases of very unfavourable results, which are all 
easily to be accounted for either from bad design or management, 
but which have much interfered with the progress of this form of 
generator. There certainly ought, however, to be no tramway 
needing to pay 2d. per unit for power. With regard to the total 
cost per car mile for power, this varies from 0.37d. at Glasgow to 
3.13d. at Douglas (I.0.M.). This latter case is somewhat different 
from ordinary tramways, but Burnley comes c’ose to it with 
3.032d. per car mile. From various causes, therefore, many of 
them quite avoidable, it costs eight times as much to drive a car 
in one place in England than in another. Certainly a surprising 
fact, even when all allowances are made. 

Average speed per hour is as follows :— 

Highest average speed 
between any 

two cross s'reets. 


Average speed 
bet ween 
termini. 


Miles BS hour Miles a. 
30 4 


6.25 
6.50 


Horse omnibus 
10,00 


11.00 


Electric omnibus .. 


Petrol omnibus 


The police regulations limit the maximum speed to 12 miles per 
hour. The statistics of average speed per hour of tramways are 
misleading. They sometimes mean schedule speed and sometimes 
the actual average—that is to say, the total car miles per annum 
divided by the total car hours per annum. 

The railways, the tubes, the tramways, the motor and horse 
omnibuses, each and all have their proper sphere, and it is to be 
hoped that in the future transportation engineering will become 
more and more an exact science, in the application of the varions 
available methods to the spheres of usefulness for which they are 
best suited, and the avoidance of that great barrier to progress, 
the waste of capital. 








GLascow TECHNICAL COLLEGE SciENTIFIC SocreTy.—At the 
fortnightly meeting of this Society held in the Technical College 
on November 14th, the President, Mr. A. G. Strathearn, in the 
chair, a lecture was delivered by Professor Soddy, of Glasgow 
University, on ‘‘Radium.” It was illustrated by a series of lantern 
slides and practical demonstrations of the nature and operations 
of radio-activity in radium. 


Roya INsTITUTION.—The 83rd Christmas course of juvenile 
lectures, founded at the Royal Institution in 1826 by Michael 
Faraday, will be delivered this year by Professor William Stirling, 
M.D., LL.D., D.Sc., his subject being ‘‘The Wheel of Life.” The 
course, which will be fully illustrated, commences on Tuesday, 
December 29th, at three o'clock, and will be continued on December 
31st, 1908, January 2nd, 5th, 7th, and 9th, 1909. 


PETROL-PROPELLED TORPEDO Boat.—Yarrow and Company, 
Limited, Scotstoun, have recently completed a petrol engine 
torpedo boat, which is the first of its kind to be launched on the 
Clyde, although the firm while at Poplar produced a number 
of vessels of the type. The dimensions of the first boat of 
this kind, launched in 1906, were:—-Length, 60ft.; beam, 9fc., 
the engine power being 300 horse-power. The present boat is 
100ft. in length, with a beam of. 13ft. 6in. The engines are six- 
cylinder Napiers of the marine type, developing 600 horse-power, 
driving by means of four propellers. The speed is about 21 knots. 
The hull, turtle deck, and upper deck are built of light steel 
plating, and the helmsman’s platform, telegraph apparatus, c., are 
protected by shields. For coastal defence work these small and 
fast vessels are destined to play an important part in naval warfare 
of the future. Their radius of action is considerable, and on 
account of their lightness a high speed is attainable. It is valcu- 
lated that petrol engines of this type give a saving of nearly 
50 per cent. over the steam type both as regards weight and 
space, 

INSTITUTION OF CrvIL ENGINEERS.—The Manchester Association 
of Students of the above society opened the r 1908-1909 session on 
November 4th, when the President, Mr. H. T. Crook, gave an 
address. On November 18th Mr. A. Guest read a paper on the 
‘‘ Engineering Applications of Refrigeration,” of which the follow- 
ing is a brief summary :—Engineering applications—(1) excavation 
in unstable ground by freezing, (2) dehydration of air for metal- 
lurgical process by cooliog; reasons for adopting the freezing 
method and general principle of it ; Poetsch’s system and its diffi- 
culties and disadvantages; general principle of refrigeration ; 
Gohert’s freezing process; Cetling’s freezing process; cost and 
time of operation ; need for dry air in blast furnaces, &c.; advan- 
tages gained; method of cooling ; results from American blast 
furnaces ; and cost. On the same day a visit was paid to the Heaton 
Park reservoir of the Manchester Corporation. During the session 
the list of interesting papers to be read iucludes:—‘‘ Pole Line 
Construction for High-tension Transmission,” by J. Wilson, B.Sc. ; 
“The Design and Construction of Aqueducts,” by G. C. Minnit ; 
‘‘Modern Mechanical Railway Signalling,” by R. Cotton, M.Sc.; 
‘‘Water Mains,” by S. F. Deacon; discussion on ‘‘ Foundation 
Difficulties,” opened by G. R. Allen; ‘‘ Design of Swing Bridges,” 
by J. A. Orrell; ‘‘ Standardisation in Engineering Practice,” by 
Professor Unwin ; notes on the ‘ Existing Works of the Liverpool 
Overhead Railway,” by F. L. Cook; and ‘‘Stresses in Masonry 
Dame,” by L. Mitchell. A number of visits to engineering works 
has also been arranged. 
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THE IRON, OOAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Oorrespondent.) 
Raw Iron. : 

THE raw iron trade position is again disappointiyy 
giving brief indications of a spurt, the short lmnproversent we 
again vanished. At any rate, it is this week less pronounced ant 
buyers are less on the alert. The reversal of the situation = 
been brought about by the decline of prices on the Glasgow id 
Middlesbrough Exchanges, which has again shaken contidence. 1 
is somewhat difficult to see why this should be. American i ; 
trade reports continue more favourable, and there is a promise of 
increased shipbuilding which will be certain materially to ena 
both the hematite makers and the steel makers, But’ contiden 
is admittedly a plant of. slow growth, and the Midland market je 
just now extremely sensitive to outside conditions. Hence pricte 
are scarcely so strong this week as they were last. Oa Change fh 
Birmingham to-day—Thursday—raw iron quotations were 
on the following :—Forge Pig iron: Staffordshire common 46s; 

rt-mine, 48s, to 493., best all-mine, 80s. to 81s., cold blast 110s. 

Northamptonshire, 46s. to 47s. s 


Finished Iron. 

In no branch of the finished iron trade can activity be 
reported. Marked bars remain at the £8basis, with £% 12s. gq 
as tho Earl of Dudley’s price. South Staffordshire unmarked bars 
are irregular at £6 to £6 5s. per ton, and North Stattordshire 
“‘crown” bars make £6 10s., delivered to the ports. ‘There ig no 
new feature in the sheet iron trade. Black sheets are selling Very 
badly on the nominal basis of £7 5s. to £7 7s. 6d. for 24 Wg, 
material. Galvanised sheets are no stronger than of late, The 
best standard is £12 10s. for 24 corrugated sheets f.o.b. Liverpool 
or equally distanced out-ports. ' 


Strip and Hoop Iron. 

A meeting of the Gas Strip Association has just been held 
in Birmingham. It was reported that business was on the decline 
and that there seemed little chance of any revival in the demand, 
Prices, it was stated, had fallen about £1 10s. per ton since the 
autumn of last year. The question of a further reduction was 
discu sed by the meeting, but it was considered impossible to give 
any further ease whatever considering the present cost of raw 
materials. It was therefore resolved to reaffirm the Association 
basis at £6 5s. for large lots and £6 7s. 6d. for smaller orders, 
The hoop iron trade is by no means in a flourishing state, and sell- 
ing prices are unsatisfactory. The current basis of standard sizes 
is £6 17s. 6d. per ton. Nail rods at date are quoted £7 and rivet 
iron £6 15s, to £7 per ton. 


Alleged American Steel Importations. 


There is little new to report concerning the trade in steel, 
whether raw or rolled, and prices rule at :—Bessemer sheet bars, 
£4 12s. 6d. to £4 153,; Siemens sheet bars, £4 15s.; angles, £5 15s, 
to £5 17s, 6d.; girder plates, £6 to £6 2s. 6d.; boiler plates, £7 ; 
joists, £5 15s, to £6 5s.; mild bars, £6 7s. 6d. to £6 17s. 6d. A 
report is current this week that American steel in the form of tube 
strip is coming into the Birmingham district for use by one of the 
large tube manufacturing concerns. The report has created a 
good deal of surprise, since it was not thought that the Americans 
were sending us any steel just now, and inquiry will be needed 
before it can be given entire credence. The question which is 
undecided at the moment is whether the material is not con- 
tinental, but the original report alleges that it is of United States 
origin. 
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NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


MANCHESTER, Wednesday. 





Easier Feeling in Pig Iron. 

THE attendance on the Manchester Iron ‘Change on 
Tuesday was scarcely an average one. Merchants, however, 
reported that a fair amount of pig iron was going into consump- 
tion at about late rates, but notwithstanding this the tone was not 
quite so strong as last week. No doubt the break in warrants had 
something to do with it, as Middlesbrough brands ruled lower, and 
hematite iron was in buyers’ favour. There wasa well maintained 
demand for Scotch, although there was some undercutting by 
merchants reported in Glengarnock. Makers, however, were firm. 
For Lincolnshire and Derbyshire there was a fair inquiry. There 
was a slight improvement to report in forge iron. 


Finished Iron and Steel. 
These departments continue healtby, although foreign 
billets are being offered at rather lower prices. English billets 
steady. 


Copper, Brass, &c, 

Copper sheets were quoted £2 per ton, and brass tubes 
4d. per pound lower on the week. The position on spot for manu- 
factured is unsatisfactory, buyers declining to cover their require- 
ments forward to any great extent. For this state of things the 
constant fluctuations in the raw metal appear to be responsible. 
Sheet lead: Steady, with firmer asking prices. English tin ingots: 
Lower. 


Quotations. 

Lincolnshire No. 3 foundry, 53s. to 53s. 6d.; Staffordshire, 
53s.; Derbyshire, 52s. 6d. to 53s.; Northamptonshire, 54s. 6d.; 
Middlesbrough, open brands, 58s. 4d. Scotch: Gartsherrie, 
60s. 6d. to 61s.; Ginameai, 59s. 6d. to 60s.; Eglinton, 57s. 6d. 
to 58s.; Dalmellington, 58s. 6d., delivered Manchester ; West Coast 
hematite, 59s. 6d. to 60s. ; East Coast ditto, 58s, to 58s. 6d. both f.o.t. 
Scotch, delivered Heysham: Gartsherrie, 58s. 6d. to 59s.; Glen- 
garnock, 57s. 6d. to 58s.; Eglinton, 55s. 6d. to 56s.; Dalmellington, 
56s. 6d. Delivered Preston: Gartsherrie, 59s. 6d. to 60s.; Glen- 
garnock, 58s, 6d. to 59s.; Eglinton, 56s. 6d. to 57s.; Dalmellington, 
57s. 6d. Finished iron: Bars, £6 10s.; hoops, £7 12s. 6d.; sheets, 
£7 15s. to £8. Steel: Bars, £6 5s. to £6 7s. 6d. ; Lancashire 
hoops, £7 5s.; Staffordshire ditto, £6 17s. 6d. to £7; sheets, 
£7 17s. 6d. to £8; boiler plates, £7 7s. 6d.; plates for tank, 
girder, and bridge work, 5s. to £6 7s. 6d.; English billets, 
£4 12s, 6d. to £4 15s.; foreign ditto, £4 5s. to £4 7s. 6d.; col 
drawn steel, £9 5s. to £9 10s. Copper: Sheets, £77; tough 
ingot, £67; best selected, £67 per ton; copper tubes, 94d.; 
brass tubes, 7#d.; condenser, 8#d.; rolled brass, 6fd.; brass wire, 
7d.; brass turning rods, .3 yellow metal, 64d. to 6jd. 
per lb. Sheet lead, £16 10s. to £17 per ton. English tin ingots, 
£135 per ton. 


The Lancashire Coal Trade. 

The attendance on the Manchester Coal Exchange was 
again good, and the tone in certain descriptions of manufacturing 
coal much better. Slack is no longer a drug on the market, and, 
although prices are stil] irregular, they are nearer their old level 
than has been the case for some weeks past. House coal an 
shipping demand slow. 


Employment in the Lancashire Engineering Trades. 

In the Manchester and Liverpool district the percentage 
of unemployed unions is returned at 12.4, as compared with 3.9 in 
October in 1907. In the Manchester district much short time 1* 
being worked. With makers of textile machinery, however, it 
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—— 
was good at Oldham, with some ‘overtime reported, and fair at 
Bolton. 
 BARROW-IN-FURNESS, Thursday. 
Hematites. 


Only a smal! aggregate tonnage of metal has been sold by 
f bonetite iron this week, and the demand is quiet alike 


fo expt and forward deliveries ; indeed, there is next to nothing 
oa done on forward account.. Makers, however, are able to deliver 


al] the metal they are producing to consumers, and they are 
panning none of their make. into stock. Makers hold approxi- 


wa'ely about 25,000 to 30,000 tons of iron, and the iron in 
warrant stores still stands at the very low point. of 6000'tons. This 


makes a very strong statistical position, and makers will find the 
advantage of it when a turn in the market takes place, Prices are 
much the same as last week, Mixed Bessemer numbers are at 
fs, net f o.b , and warrant sellers at 58s, 9d. net cash. There is 
no disposition at the moment in the direction of lower prices, as 
was the fact last week, because the prospect is that an improve- 
ment in the position of the market will take place before there is 
any further decline. Unfort :nately, this is not likely to happen 
so far as the foreign demand is concerned, as the trade doing with 
‘America and the ¢ ontinent is very quiet, and the demand shows 
no immediate inclination to increase in volume, but. the prospect 
is that steelmakers, who are really the backbone of the iron trade, 
will soon be requiring larger deliveries of metal. The general home 
demand is slow and lifeless. Iron ore sells very indifferently, and 
the work at native mines is on a comparatively small scale, Prices 
remain at about 10s, per ton for good ordinary sorts Some 
importations of foreign ore are reported. They mix with con- 
siderable sdvantage with local ores, and do not require so much 
fluxing as the native ores do, 


Steel. 
There is not a very good demand for railway material, 


although it is reported that the Midland Railway Company has | 


placed an order with Cammell, Laird and Co. at Workington for 
20,000 tons of heavy sections. This will help the trade of West 
Cumberland, where nothing is made beyond rails and steel 
sleepers. At Barrow, however, the mills are still quiet. At these 
works not only rails but plates, merchant steel, heavy and light 
castings for shipbuilders and engineers are made, but hoops and 
rods as well. The hoop mills have been kept on partial employ 
for several months past, but the heavy departments have been 
quiet. and it is not yet known when the mills will re-start. There 
are some hopes, however, that the plate mills will be able to start 
shortly, and that the company will soon be able to compete in 
the market for any rail business that may be on offer. 


Shipbuilding and Engineering. 


No new orders are reported in the shipbuilding or engi- | 


neering trades, but the draughtsmen’s departments are very busy 
in the work of tendering for prospective new work, some of which 
is expected to come to Barrow. 


Shipping and Coal. 

The shipments of iron and steel from West Coast ports 
during the past week amounted to 14,850 tons—iron 6500, and 
steel 8350 tons—as against 11,365 tons in the corresponding period 
of last year, an increase of 3485 tons. For the year to date the 
shipments aggregate at 437,629 tons, against 748,818 tons for the 
corresponding period of last year, a decrease of 311,189 tons. 
The freight market is very low, and many vessels are lying up. 
Coal and coke are in very quiet demand, and prices are at low 
figures. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The Business Position. 
THE situation in the local trades, both heavy and light, 
D 


cannot be said to have materially altered during the week. 

the coalfield the demand for steam coal, as is usual at this season, 
is only moderate, the export business having attenuated very 
considerably. House coal is quiet for the time of the year. The 
majority of pits are not making more than three to four days a 
week, although one or two are still able to draw up to five days. 
The iron market continues without activity, though values are 
unchanged. In marine and railway material we hear of no 
improvement, and no change for the better is reported in other 
departments. The lighter industries are similarly inactive, the 
silver and electro-plate branches being weaker than is usual at 
such an advanced period in the year. The Christmas business is 
stated to be considerably below the average and a shrinkage in 
the export trade synchronises with a decreased demand at home. 
No material change in general business conditions is now looked 
for this year. 


House Coal. 


_ The weather continuing so uncertain affords no encourage- 
ment either for buyers or sellers. There was an improvement in 
the retail business while the brief spell of frost lasted, but it 
passed with the return of miider conditions. No eagerness is 
shown to enter into forward contracts; but London and the 
Eastern Counties are taking fair supplies, and orders from 
lancashire are somewhat heavier. Barnsley best are quoted at 
= 6d. to 12s, 6d. per ton ; secondary grades, 10s, to Ils. per 
on, 


Steam Coal, &c. 

The export trade is steadily decreasing owing to the closing 
of the Baltic ports in the upper and several of the lower reaches. 
Although most of the pits are working diminished time, the supplies 
ure quite sufficient to meet market needs. Prices for shipment 
are from 9s, 6d. to 10s. per ton at pits. Locomotive fuel is about 
at the same figures. The pits producing house coal are now fairly 
active on deliveries under contracts made in the summer, and as 
the winter advances thisactivity will be increased. A steady trade 
1s reported in steam nuts, with rates fairly firm. 


Small Coal and Coke. 


., Although the dispute in the Lancashire cotton trade is 
happily at an end, the seven weeks’ stoppage has no doubt necessi- 
tated considerable overhauling in machinery, and given oppor- 
tunities also for more substantial repairs, In consequence of this, 
and the lack of trade in the cotton mills, the demand for smalls is 
hot so very active in South and West Yorkshire and North Derby- 
shire. Prior to the dispute large accumulations had taken place 
in some quarters, and these of necessity require to be worked off 
before the actual increased demand is much felt at the pits. 
lhere has, of course, been better business done, and this tendency 
will be accentuated as the mills get generally to work. Prices 
remain at 4s, 6d. to is. 6d., ‘‘spot” sales still taking place at 
Pesos re — — ——. ‘ Reg) is steady and prices are un- 
shanged, best washed maki 9d, to 11s. per ton ; unw: > 
10s, 3d, to 10s, 9d. per ton. ee 


Iron, 


In the iron market the position is practically the same as 
Was reported last week. The improved demand for East Coast 
hematites then noted is maintained, but official quotations are not 
changed in any department. West Coast hematites, 68s. to 70s. 
al ton; East Coast, 68s. to 65s. per ton. Lincolnshire and 
erbyshire irons, the former having still the 2s. per ton premium 
on official quotations, are rather more freely ordered, though no 
great amount of business is passing. Lincolnshire No. 3 foundry, 
49s. per ton ; No, 4 foundry, 48s. per ton; No. 4 forge, 47s. per 


ton ; No, 5 forge, mottled and white, 47s. per ton ; basic, 48s, per 

ton. Dectbpabice : No. 3 foundry, 50s. per ton ; No. 4 forge, 49s, 
Ane Il quotations are net, and delivered in Sheffield or 
otherham. 


Bars, Sheets, and Billets. 
Bar iron, £6 10s. per ton; sheets, £8 to £8 10s. per ton ; 
Bessemer billets, £7 per ton ; Siemens ditto, £7 10s. per ton. 


The Heavy Industries. 


The general engineering trades are flat, and very little 
new work is being undertaken. There is no change to report in 
the demand for marine materia] from the shipbuilding yards. If 
the orders for the cruisers under the Admiralty contract, which 
were expected to be placed this week, should come forward, this 
would favourably affect several of the local firms in the supply of 
material, The railway manufacture department still keeps quiet, 
with no immediate prospect, as far as can be seen, of any better- 
ment either in the home or foreign market. 


A Large Coal Contract. 


It is stated that the Cunard Steamship Company has 
recently arranged a contract for 220,000 tons of coal with the 
Denaby and Cadeby Main Collieries Company, at the price of 
10s. 9d. per ton. 


Derwent Valley Waterworks. 


The report of the progress of the works of the Derwent 
Valley Water Board for the quarter between June 14th and Sep- 
tember 14th shows that at Howden Dam the pumping decreased, 
the daily average during the quarter being about 496,000 gallons, 
| as against a daily average of about 705,666 gallons for the previous 
| three months. The daily average for the corresponding quarter 
in 1907 was about 639,000 gallons, and for the whole of 1907, 
| 677,000 gallons, It is pointed out, however, that pumping was 
temporari'y stopped during July last. At Derwent Dam the daily 
| average for pumping was 618,000 gallons, as against 641,000gallons 
for the previous three months, and against about 663,000 gallons 
for the third quarter of last year. The number of workmen 
| engaged on the 11th September on the various works of the Board 
| was 2625, and of these 1122 were in the direct employ of the 
Board. 
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NORTH OF ENGLAND. 
(From our own Correspondent.) 


Co-opera'ive Shipbuilding. 


| PROBABLY the most important matter engaging attention 
in this district, and certainly the most talked about, is the 
| announcement that was made by Sir Christopher Furness on 
| Saturday, when he met the workmen who are to co-operate with 
| him in carrying on the two shipyards of the Irvine Shipbuilding 
| and Dry Dock Company at West Hartlepool for the next twelve 
| months—or longer, if the parties remain of the same mind as at 
| present. Sir Christopher intimated that he had decided to order 
the building of twenty steamers, and of these twelve will be 
allotted to the new co-operative concern as a send-off, and the other 
eight will be constructed in other North-East Coast yards. As the 
capacity of the Irvine yards is twenty-four steamers per annum, 
this enterprise of Sir Christopher will afford work for half a year. 
| The price to be paid for them has been determined by inquiry 
| from leading Clyde and North-East Coast builders. Certainly, 
| the enterprise of the M.P. for the Hartlepools in building so 
| many vessels for stock will be much appreciated; it will find 
| work duri the winter for some two thousand operatives 
| at the Hartlepools who would otherwise have began starving, ard 
| should have a stimulating influence on shipbuilding generally. 
| Marine engineers, plate and angle manufacturers, and hematite 
| iron makers should also profit. From a shipowner’s point of view, 
the action taken by Sir Christopher Furness is not regarded as 
desirable, for there are already too many vessels built ; in fact, 
about a miljion tons are laid up already, and more will have to go 
into the ranks of the unemployed during the coming winter. 
Rates of freights are about the lowest ever known, and it is almost 
impossible to run a large proportion of the existing vessels at a 
profit. But there was dire nevessity for work being found for the 
men at the Hartlepools, who are probably worse off than those in 
any other part of the district, and the means adopted by Sir 
Christopher Furness to relieve in some degree the distress are 
generally commended. Any loss that may accrue to the co-opera- 
live concern in constructing the twelye vessels will be borne by 
Sir Christopher himself, and any profits realised by the sale of 
them will go to Furness, Withy and Co., which is practically the 
parent of the co-operative company. 


The Proposed Engineering Combination. 


Something definite is at last made known about the pro- 
posed engineering combination which was talked about a short time 
ago, and it is found in a letter from the secretary of Messrs. 
Kichardsons, Westgarth and Co., Limited, to the shareholders of the 
company. In stating that the directors do not propose to hold the 
annual meeting or issue their report at the usual time, he remarks 
that the balance-sheet and report will be forthcoming soon 
‘*unless it is decided to make up our accounts to December 31st 
next, in view of the negotiations now in progress as to a proposed 
amalgamation of certain marine engineering businesses on the 
North-East Coast, which, if carried out, would involve the taking 
of stock asat that date. Your directors are unanimously of 
opinion that the proposed amalgamation would be greatly to the 
advantage of the marine engine industry on the North-East Coast. 
Should the proposal mature the entire scheme would be sub- 
mitted to the debenture holders and shareholders of the com- 
pany for their approval.” From this it is evident that the reports 
appearing a few weeks ago were much exaggerated, and that the 
proposal is contined to firms in this district, among whom Messrs. 
Richardsons, Westgarth and Co, are included. They have already 
works at Middlesbrough, Hartlepool, and Sunderland, 


Some Results of the Late Strike in the Shipbuilding Industry. 


The issue of the annual reports of the directors of some 
of the concerns depending on shipbuilding on the North-East 
Coast affords an indication of the serious eatent to which the in- 
dustry has suffered through the numerovs and extensive labour 
ditiiculties that have been encountered this year. Messrs, Richard- 
sons, Westgarth and Co., marine engineers, intimate that although 
it has been usual to hold their annual meeting about this time of 
the year, the closing of the accounts at the various works of the 
company has been delayed in consequence of the compiete dis- 


disastrous strike of engineers which continued for a period extend- 
ing over no less than seven months. The negotiations for an 
engineering combination referred to in the last paragraph have no 
doubt interfered with the issue of the company’s report. When it 
does appear, however, there will be no announcement of the pay- 
ment of a dividend on the share capital, the strike having done 
away with the possibility of that. The directors of the South 
Durham Steel and Iron Company, Limited, while paying 5 per 
cent., state that sectional disputes in the shipyards interfered 
considerably with deliveries of finished material contracted for, 
and, owing to this, their Moor works had to be closed, as well as 
their West Hartlepool works, while the orders received were not 
sufficient to keep even their Stockton malleable works in full 
operation, 





organisation and practical stoppage of the business, owing to the |: 





Cleveland Pig Iron. 

Business has been slow and rather disappointing this 
week, presenting quite a contrast to what was done last week, and 
consumers confine their purchases to small lots for immediate 
delivery. The frequent fluctuations interfere with confidence, 
and buyers are not prepared at present to commit themselves for 
next year. There does not appear to be any particular reason 
why the prices should have become easier ; in fact, the influences 
are rather in favour of them hardening. Last week Cleveland pig 
iron warrants reached a price as high as 50s. 14d. cash buyers, 
whereas this week 49s. 1d. was all that would be given on Tuesday, 
and on Wednesday the close was at 49s. 3d. The news from the 
United States which started the upward movement last week is 
quite as favourable this week, but the quotations have nevertheless 
fallen. The price of No. 3 Cleveland G.M.B. pig iron has been 
mostly at 49s. 3d. per ton for early f.o.b. delivery, and that was 
the figure at the close on Wednesday, while No. 1 was at 5ls. 6d., 
No. 4 foundry at 48s. 3d., No, 4 forge at 47s. 3d., and mottled and 
white at 46s, 9d., all for early delivery. Consumers, however, 
cannot expect to buy for next year’s delivery at figures as low as 
these. 


Hematite Pig Iron. 

Almost all the influences in the East Coast hematite pig 
iron trade arein favour of prices improving, and: yet they have 
declined this week, after being stationary for a considerable time. 
The main reason for this is the keen competition of second-hands. 
They have iron falling due for delivery to them from the makers, 
and for which they have not. so far found a market. They are, 
therefore, very anxious to meet with buyers, and are underselling 


.the producers in consequence. Most of thc makers continue to 


quote 57s. per ton for prompt delivery of mixed numbers, but 
second ine. will readily accept 56s. 6d., and even less has been 
taken. For next year’s delivery, however, 58s. has to be paid, 
makers being well off for orders. Rubio ore has been reduced to 
15s. 9d. per ton c.i.f. Tees, but buying is almost at a standstill. 
The rate of freight, Bilbao to Middlesbrough, has been reduced to 
3s. 9d. per ton, as against 4s, 14d. recently. 


Pig Iron Stocks. 

The stock of pig iron in Connal’s public store in this 
district continues to increase, though exports have been on a 
somewhat larger scale, and they are increasing this month at a 
ery rate than has been known at any time since 1905. Nothing 
ut Cleveland iron is held, and the quantity of that on the 18th 
was 97,644 tons, an increase for the month of 9143 tons. The stock 
consisted of 96,634 tons of No. 3 and 1010 tons of other pig iron 
not deliverable as standard. It is likely that the stock will in- 

crease all through the winter. 


Pig Iron Shipments. 

The briskness in the exports of pig iron from the Cleveland 
district which had to be reported in the early pa:t of the month 
is hardly maintained, and probably they will now be dull all 
through the winter. There is a falling off to afl countries except 
France and Italy, and the decline is very great to Germany— 
indeed, it is said that before long this country will be importing 
pig iron from Germany. Probably German pig iron may be com- 
peting in scotland with Cleveland pig. That contingency is a 
good deal talked aboutin trade circles The pig iron business is 
so disorganised in Germany that iron will be exported even at a 
considerable loss. The shipments of pig iron from the Cleveland 
district have this month, up to tbe 18th, reached 65,490 tons, 
compared with 59,270 tons last month, 89,055 tons in November, 
1907, and 78,365 tons in November, 1906, all to 18th. 


Manufactured Iron and Steel. 

Somewhat more encouraging accounts are given by pro- 
ducers of finished iron and steel. Certainly there is more inquiry 
in several branches, more particularly the rail, plate, and angle, 
and works are more fully occupied than for some time. No changes 
in quotations have to be announced. On Monday a meeting of 
manufacturers was held to consider the question of prices, but it 
was decided that the time was not opportune for alterations in 
quotations. Heavy steel rails can be got at £5 10s. net f.c.b. 
where the orders are large, but £5 15s. net is the general quot:- 
tion. Cast iron railway chairs are at £3 10s. ne>. More inquiry 
is reported for plates, angles, and other shipbuilding material, and 
prospects are better. For steel ship plates £6, less 24 per cent., 
is asked ; for iron ship plates, £6 7s. 6d.; for steel ship angles, 
£5 12s. 6d.; for iron ship angles, £7 ; for steel bars, £6 7s. 6d.; 
for iron bars, £7 ; for steel hoops, £6 17s. 6d.; for steel strip, 
£6 12s, 6d., all less 24 per cent. f.o.t. 


Coal and Coke. 

Business is comparatively quiet ; in fact, it is much less 
active than in the first half of the year, and prices are fairly well 
down now to the cost of production. Second hands are competing 
strongly with the collieries, as they have not found markets for 
all they bought. But consumers are slow about buying when 
prices are weak. The collieries are asking 103. per ton for best 
gas coals, and lls. for best steams for f.o.b. delivery next year, 
but such prices will not be given, and it is difficult toget them for 

rompt. The slump in prices is indicated by the fact that the 
beiee Coal Trade Conciliation Board on Saturday reduced 
wages 3} per cent., making the total decline since March this year 
74 per cent. Coking coals are down to 8s. 9d. per ton. Foundry 
coke is in quiet demand at 17s. 6d. per ton f.o.b., and 16s. is the 
rate for average quality coke delivered at the Middlesbrough 
furnaces, 








NOTES FROM SCOTLAND. . 
(From our own Correspondent.) 


The General Business Outlook. 


WHILE the depression in most departments of industry 
is still severely felt, there are not wanting indications that we 
may have seen the worst. There is more animation in the prin- 
cipal markets, and values of raw material are showing a recover- 
ing tendency. As an exception, it may be noticed that the freight 
market. has gone lower, but it has frequently been the last to 
experience an improvement, as it has often remained active for a 
time after manufacturers have become depressed. An important 
contract for steamers from Holland just placed with Glasgow 
shipbuilders has helped somewhat to brighten the gloom, and it 
is reported that one or two mercantile shipping firms contemplate 
building vessels now owing to the comparatively cheap prices at 
which they can be obtained. 


The Iron Market. 

The warrant market has been irregular this week, with a 
fair business, chiefly for future delivery. Business has been done 
in Cleveland warrants from 49s. 104d. to 49s. 14d. cash, 50s. to 
49s, 3d. one month, and 50s. 3d. to 49s. 8}d. for delivery in three 
months. Merchants report that the business in warrants has been 
largely speculative, ‘and allege that it has not been supported by 
consumers and shippers, v:ho have so far been holding aloof. It is 
impossible to determine, however, what influence may lie behind 
the buying that has taken place. Stocks of warrant iron are 
abnormally small, and the current pig iron output has in the main 
been rigidly kept down to the level of current requirements, so 
that there has really been little or no surplus iron to replenish the 
stores. The statistical position therefore is such that any sudden 
demand of considerable proportions might easily lead to a material 
advance in values, 
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Scotch Makers’ Iron. 

The ag of Scotch pig iron is maintained on the same 
scale as before, there being 77 furnaces in blast, compared with 
85 at this time last year. Of the total 41 are making hematite and 
36 ordinary pig iron. The current demand for pig iron is moderate. 
Fair sales have taken place for transmission to England, and an 
encouraging business has been done for export The business on 
Scottish account has shown comparatively little improvement. On 
the whole, the trade doing has been sufficient to steady prices, which 
are indeed in some cases 6d. to 1s. per ton below rates recently touched. 
Monkland and Govan, Nos. 1, are quoted at Glasgow 56s. 6d.; 
Nos. 3, 54s. 6d.; Clyde, No. 1, 61s; No. 3, 56s; Gart- 
sherrie, No. 1, 61s. 6d.; No. 3, 56s. 6d.; Summerlee, No. 1, 
62s. 6d.; No. 3, 57s.; Calder, No. 1, 62s. 6d.; No. 3, 57s 64d; 
Langloan, No, 1, 65s.: No. 3, 60s.; Coltness, No. 1, 90s.; No. 3, 
60s. 6d.; Glengarnock, at Ardrossan, No. 1, 62s.; No. 3, 57s.; 
Eglinton, at Ardrossan or Troon, No, 1, 563. 6d.; No. 3, 54s.; 
Dalmellington. at Ayr, No. 1, 59s; No. 3, 54s.; Shotts, at 
Leith, No. 1, 62s.; No. 3, 57s.; Carron, at Grangemouth, No. 1, 
63s. 6d.; No. 3, 57s, 6d. per ton. 


Pig Iron Shipments. ™ 

The shipments of pig iron from Scottish ports in the past 
week amounted to 7036 tons, being 1610 tons more than in the 
corresponding week. The aggregate shipments from Ist January 
till date are 268,209 tons, which is 77,172 tons behind the quantity 
despatched in the corresponding week of 1907. The arrivals at 
Grangemouth of pig iron from Cleveland aud district were 8964 
tons, a decrease of 4843 compared with the corresponding week, 
Aggregate arrivals for the year to date reach 415,376, being 45,104 
tons behind the quantity received in the same period of last year. 


The Hematite Trade. 

The arrivals of hematite ore in the Clyde in the past six 
days consisted of eight cargoes, being considerably less than has 
recently been usual, and a fair proportion of the ore came from 
the North-West of England. There is a large output of hematite 
pig iron, there being exactly the same number of furnaces produc- 
ing it as at this time last year. 


The Ironfounding Branches. 

There has been much slackness of trade in the ironfound- 
ing industry, The maiers of miscellaneous castings, and also of 
ship and house furnishings, have been passing through a period of 
trying depression. In several special trades, such as sugar-crush- 
ing machinery, and some kinds of electric plant, there has been 
adequate and even unusually active employment ; but these are 
exceptions. The undertaking of a new waterworks scheme by the 
Corporation of Troon will require a large quantity of cast iron 
pipes, and the order for these, involving an expenditure of 
£27,500, has been secured by Messrs. D. Y. Stewart and Co., of 
Glasgow. There is great scarcity of employment in the small 
pipe trade. 


Finished Iron and Steel. 

Local steelmakers are reported to have been unsuccessful 
in their tenders for a considerable amount of material required by 
the Admiralty dockyards. A few orders are now coming forward 
in connection with Clyde shipbuilding work, but these are insuffi- 
cient to supply the mills, and there is really no improvement in 
the condition of the steel manufacture as a whole. It is stated 
that imported steel billets are being offered here much below local 
makers’ prices, but are not finding buyers. The malleable iron 
trade is suffering greatly from want of orders. 


The Coal Trade. 

The volume of business in the coal trade has been shrink- 
ing so far as shipments are concerned, but it still compares favour- 
ably with this time last year. Prices of shipping coal are nominally 
unaltered. House coal meets with a fair inquiry for home use, 
but manufacturing qualities are difficu!t to sell. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


State of the Coal Trade. 

Newport had another good week last week, despatching 
over $1,000 tons to foreign destinations and 16,772 tons coastwise, 
Swansea total, 83,566 tons. Cardiff, as usual of late, maintained 
a large export for the week, principally on contract account, but 
the prompt trade was anything but brisk, and conditions remain 
much the same and are affecting many collieries, Since it has not 
been feasible for colliers to agree to a systematic reduction in 
wages, the only course taken has been an occasional stoppage. It 
was agreed, at a meeting of South Wales miners at Cardiff on 
Tuesday, after a stormy and protracted discussion, to establish an 
out-of-work scheme, and to raise a monthly levy of 6d. per member 
for three months, the first levy to be collected in December. 


Prospective Orders for Steam Coal. 

The directors of the Great Northern Railways of Ireland 
are asking for tenders for the supply of 90,000 tons of large steam 
coal, to be delivered over 1909. Tenders are to be in before the 
end of November. A large order is expected to be put in for the 
coaling of the American Fleet, which is now going around the 
world. Arrangements are to be made for coaling off. Barry, and 
it is estimated that the quantity will be between 20,000 and 30,000 
tons. 


Latest Prices at Cardiff. 

The lowest price yet asked for best steam coal is said to 
have been 14s, 14d. and 14s. 2d. Quotations this week on Change 
are as follows :—Best large, 14s. 3d. to 14s. 9d ; best seconds, 
13s. 6d. to 13s. 9d.; ordinary seconds, 13s. to 13s. 3d.; best drys, 
lds. to 15s. 6d.; ordinary drys, 13s. to 13s. 5d.; best washed nuts, 
12s. 6d. to 13s.; seconds, 10s. 6d. to 1ls.; best washed peas, 
10s. 9d. to 11s. 3d.; seconds, 9s. 3d. to 9s. 6d.; very best smalls, 
7s. 3d. to 7s. 6d.; best ordinaries, 6s. 3d. to 6s. 6d.; inferior sorts, 
5s. 3d. to 5s. 9d.; very best Monmouthshire black vein, 13s. 3d. to 
13s. 6d.; ordinary Western Valleys, 12s. 6d. to 12s. 9d.; best 
Eastern Valleys, 12s. to 12s. 6d.; seconds, 11s. 3d. to Ils. 9d.; 
Bituminous coal: Very best households, 17s. 6d. to 18s.; best 
ordinaries, 14s, 6d. to 15s. 6d.; No. 3 Rhondda, 17s. 6d. to 18s.; 
brush, 13s. 9d. to 14s. 3d.; smalls, 9s, 6d. to 10s.; No. 2 Rhondda, 
lls, 3d. to 11s, 6d.; through, 8s. 6d. to 9s.; smalls, 6s. to 6s. 6d. 
Patent fuel, 15s. 3d. to 15s. 6d. Coke: Furnace, 15s. 6d. to 
16s. 6d.; foundry, 17s. 6d. to 20s.; special foundry, 24s. to 25s. 6d. 
Pitwood, 17s. 6d. to 19s. 


Anthracite. 

The healthy tone of business continues ; prices are firm 
and hardening ; peas are regarded as improving, but beans are weak, 
Cobbles continue ‘strong, but duff remain a dull market. The 
best feature is the strength shown regarding large Swansea valley. 
Latest :—-Best malting, hand-picked, 24s. 6d. to 25s, net ; seconds, 
22s, to 23s, net. Big vein, 21s, 6d. to 22s. 6d., less 24 ; red vein, 
large, 13s, 6d. to 14s., less 24. Machine-made cobbles, 24s. 6d. 
to 25s. net. Paris nuts, 25s. 6d. to 26s. net. French nuts, 
26s. 6d. to 27s. net ; German nuts, 25s. 6d. to 26s. net. Beans, 
19s, 6d. to 20s. net ; machine-made large peas, 14s, 6d. to 15s, 
net; fine peas, 10s. to 10s. 6d. net; rubbly culm, 5s, to 5s, 3d., 
less 24 per cent.; duff, 2s. 3d. to 2s. 9d. net. Other coals 
at Swansea: Best large steam, 14s, 6d. to 15s., less 24; seconds, 
13s. 6d. to 14s,, less 24; bunkers, 9s. 6d. to 10s., less 24; 





No. 3 Rhondda, 16s 6d. to 17s., less 24; small, 9s. 6d. to 10s., 
less 2. Patent fuel, 12s, 6d. to 12s. 9d., less 24. 


The Control of the Coal Output. 

Some years ago Sir W. T. Lewis originated a scheme for 
the control of the coal output, and it was only the advent of 
prosperous times which prevented it from taking its place as a 
preventive for unwise competition among producers, and, as an 
authority defines it, as ‘‘ preserving values on a basis which, 
while giving those engaged in the industry a fair return, both in 
the form of wages to the worker and dividends to the investor in 
mining enterprise, will not unduly inflate values, and thus prompt 
foreign competition.” It is understood that Mr. D. A. Thomas 
favours it, but leading men in the trade suspend action until the 
result of the Miners’ Kight Hour B.ll is known, There can be 
little doubt but that this Bill will, if carried, lead to a large 
reduction in the output. Failing the Bill, then Sir W. Lewis’ 
scheme will certainly be brought forward, and will be found a 
worthy production from the originator of the sliding scale which 
gave twenty-five years of prosperity to the Welsh coal field. 


Dry Dock Amalgamation. 

This has been successfully carried out, and the Bute, the 
Channel, and various mercantile ship repairing industries are now 
one. ‘The title assumed is the Bristol Channel and Bute Dock 
Combine. This, with a capital of |4 millions, will control five dry 
docks. two large pontoons, and an engineering yard at Barry, 
Cardiff, Newport, and Sharpness. This leaves only Mount Stuart 
and Hills as competitors. It wili possess fully equipved sheds 
at Barry and modern dry docks at Newport and Sharpness, 
while it will possess at Cardiff its dry docks and floating 
pontoons, so constructed as to anticipate the growing size of ship- 
ping and to meet any exigency. 


Record Output. 

If some of the collieries ethibit occasional slackness, 
others, on the other hand, display exceptional vigour. Last week 
Fernhill in the Treherbert district had a record output of 1731 
tons, equal to 314 per man employed. The total output on the 
week was 8146 tons, equal to 74 tons per man. 


Railway Amalgamation. 
This is believed to be progressing, but will certainly be 
known in time for the issue of parliamentary notices. 


Iron and Steel. 

Dowlais continues to exhibit a hopeful condition of trade, 
and with much prevailing depression in a great part of the iron 
district, this is all the more striking and exceptional. Last week 
tires were lit on Sunday night at the turnaces, and these and the 
mills were vigorously worked all the week ; heavy rails f r India, 
a full make of steel sleepers and a good deal of light rails and of 
short-length fish-plates and angle iron formed the output. The 
contrast between that and Cyfarthfa has been striking. At the 
latter place rumours of acquisition by the Great Western Railway 
have been circulated but officially denied. It is believed, however, 
that the works are kept in going order, and that they are now 
thoroughly provided with the Tatest electric plant. In the Swansea 
district the steel make has been satisfactory. Swansea imported 
1621 tons pig last week ; pig came in from Middlesbrough and 
Grimsby, and several cargoes of scrap steel from other quarters, 
Few cargoes iron ore received. At the Metal 'Change, Swansea, 
this week quotations were as follows: - Pig iron: Hematite, mixed 
numbers, 58s, 9d.; Middlesbrough, 49s. O4d. cash and 49s. 4d. 
month ; Scotch, 55s. 3d. cash and month; Welsh hematite, 61s. fd. 
to 62s., delivered. Noquotationsrails. Bars: Siemens, £4 9s. 6d. 
to £4 10s.; Bessemer, £4 8s. 9d. Newport prices: Bessemer, 
£4 8s. Sd. to £4 10s.: Siemens, £4 103, as a minimum. Iron ore: 
Newport and Cardiff, 14s. 9d. to 15s, Middlesbrough is quoting 
£5 10s. heavy steel rails. American steel is coming into the Mid- 
lands in competition with Welsh and German. 


Tin-plates. 

The latest statement on ‘Change is that prices of tin-plates 
are steady, with an improved inquiry, and considerable business is 
being done at an advanced price. Latest official quotations are :— 
I.C, 20 x 14 x 112 sheets, 12s. 3d. to 12s. 44d., both Bessemer 
and Siemens ; ternes, 22s.; C.A. rooting sheets, £8 5s. per ton; 
big sheets for galvanising, £8 7s. 6d.; finished black plates, 
£9 7s. 6d. to £9 10s.; galvanised sheets, 24 g., £12 10s.; block tin, 
£136 15s., and £138 15s. 3d. month. Other quotations :—Copper, 
£63 3s. 9d. Trade bad, large number. of men paid off. Lead, 
£14 3s. 9d.; spelter, £20 18s. 9d. The Harbour return last week 
was satisfactory, and showed a good bulk of trade. Exported, 
99,321 boxes ; received from works, 98,733 boxes ; stocks, 186,502 
boxes, 








AMERICAN NOTES. 
(From our own Correspondent. ) 
New York, November 11th. 


In view of the fact that large expenditures for extensions and 
repairs are urgently demanded by railroads, an early return to 
more active conditions in the iron and steel industry is probable. 
The railroad companies have pursued the policy of retrenchment 
to extreme limits for twelve months. Rolling stock has been 
permitted to run down and wear out; only absolutely essential 
repairs have been made. The volume of freight is swelling, nearly 
all the half million cars have been put into active service, and 
orders are coming in from a number of systems for additional cars, 
The Pennyslvania some time ago ordered the construction of 200 
steel passenger cars, and has just added 77 to the order for 
immediate construction. Steel passenger cars are coming into 
general favour, and will replace the old wooden type as the old 
cars are worn out, Now that the Presidential election is over, 
business is returning to something like normal proportions. The 
iron and steel makers already find much encouragement in the 
developments of the past week. The approach of winter forbids 
any general policy of construction, but much will be done 
nevertheless. Stocks of all kinds of iron and steel are low in 
consumers’ hands. Most users of pig iron have not bought 
beyond December 31st. Prices are held where they have been in 
view of a general covering of requirements for the first three or 
six months of the new year. : 

Buying at present is along conservative lines ; notwithstanding 
the evidences of increasing requirements consumers are slow to 
cover. The signal for increased activity will be the return to the 
markets of the raiJroads. 

An active buying movement abroad strengthened the copper, Xc., 
market to 14} for electrolytic and 148 for Lake. After all that 
has been said regarding the enormous stocks of copper, it sounds 
strangely to be told that spot lots are scant, and that in conse- 
quence higher prices for spot deliveries are probable in the near 
future. Exports since November Ist, 1968 tons ; arrivals, 50 tons 
matte from Liverpool. 








CATALOGUES. 
This 


W. H. Roy anp Co., 30, Spring-gardens, Manchester. —'T’ 
pamphlet contains illustrations and particulars of water-cooling 
plant for condensing water supply for power stations, collieries, 
mills, &c., jet condensing plant, oil separators and exhaust head 
silencers. 

AERATORS, Limited, ‘‘ Prana” Sparklet Works, Upper Edmonton, 
London, N.—This is a tasteful little pamphlet having reference to 





—— 
Prana” alloy die finished castings. The mphle : 
explains this system of casting, sad even the’ pelttolyat riety 
why the results obtained by producing hard or soft metal canter 
by the process are claimed to be preferable to those resultin f : 
other methods, «from 

DAvip Brip@k AND Co., Castleton, Manchester.—'T'he compl 
plant for the manufacture of india-rubber, including we tng 
mixing, and grinding machines, calenders and douy 
machinery for making water-proof garments, chalking, vulcanis. 
ing, sheet cutting, curing, &c., is included in this catalogue The 
book also contains numerous devices for mill furnishing and the 
descriptions are printed in three languages.. Another catak t 
section K, which has been compiled specially for the use of rubles 
planters, includes complete plants, «.¢., from the tapping of the 
trees, handling of the latex to the final shipment of the pure dried 
rubber, both in crepe and block forms. 

THE British ELECTRIC TRANSFORMER CoMPANY, Limited, 
Middlesex.—-We received an excellent little book from this com 
pany dealing with its manufactures, It is well bound, and Ga: 
tains over ninety pages devoted to first-rate illustrations and 
interesting reading matter. Berry transformers of various types 
are illustrated and described, and there are illustrations of i 
interior and exterior of the company’s works. The antiquated 
types of transformers are also shown, and by means of a diagram 
the sub-station losses of to-day are compared with other years 
dating back to 1890. A noticeable feature of the diagram is the 
tremendous drop between the years 1900 and 1905. In the year 
1905 the Berry series gear was introduced for lowering the losses 
A separate book on this gear, we understand, is now in prepara. 
tion, ‘The book which we have before us deals with the design and 
construction of the company’s transformers at some leugth, and 
the various parts of these transformers are shown in the course of 
construction. Some excellent examples of alternating-current 
boosters are shown at the end of the book. 

Veritys, Limited, 31, King-street, Covent-garden, london 

V.C.—Three well bound and extensive volumes have been 
forwarded to us by this company. These three volumes contain 
particulars of practically every class of goods that an electrical 
engineer can require. Volume I, is devoted to electrical plant, and 
deals with practically everything under that heading, from a 2000. 
kilowatt turbo-alternator down to a fuse. The firm's ‘‘ Ashton” 
dynamos and motors, among other things, are dealt with in this 
volume, Like the other two books Volume I. contains numerous 
illustrations. Volume I!. deals with sundries, and i!lustrates and 
gives particulars of distribution base boards, various types of 
switches, lamp holders, ‘‘ Ashton” conduits, and water-tight 
fittings, wall plugs, electric bells, and numerous other goods of a 
kindred nature. Volume IIL. is entirely devoted to fittings, and 
illustrates and describes practically every class of fitting that can 
be wished for. Under each illustration the prices are given, and 
other information required by the purchasers is also included in 
remarkably concise form. Each volume has its own index, and a 
general index is given in Volume I., which enables the user to 
ascertain in which volume any specific information can be found, 
The three volumes are provided with a strong case, 


H ayes, 


PERSONAL AND BUSINESS ANNOUNCEMENTS, 


WE are informed that Mr. J. B. J. Privett, A.M. Inst. C.E., who 
has been engaged as resident engineer and clerk of the works 
since September, 1906, on the extension of the Metropolitan Rail- 
way Company's power station at Neasden, has now completed this 
work, and is leaving the company’s service at the end of the year. 

Mr. Cyaries H. Scorr, M.I.M.E, informs us that he has 
opened an office at Queen-street Chambers, Gloucester, and a 
branch office at 25, Victoria-street, Westminster, London, 8. W., 
and that he is carrying on business in his own name. He has 
purchased the whole of the drawings and part of the patterns of 
the late firm of Summers and Scott, Limited. 

AT a meeting of the directors of Haulfield’s Steel Foundry 
Company, Limited, Sheffield, held in London on Monday, Mr. J. T. 
Middleham, 56, Birkenduale, Sheffield, was appointed secretary to 
the company. ‘The office of secretary has hitherto been filled by 
Mr. W. H Dixon, a member of the board of directors. Mr. Middle- 
ham, prior to his present appointment, was chief accountant of 
the company. 


GLASGOW INDUSTRIES AND FoREIGN PATENTS.—A meeting 
between the Glasgow Corporation Committee on the Patents and 
Designs Bill and representatives in Glasgow of foreign countries 
was held on November 16th, when the Consuls of France, 
Germany, Russia, Sweden, Norway, Denmark, Holland, Belgium, 
and Portugal were present. The object of the meeting was to 
bring under the notice of foreign patentees the facilities offered 
by Glasgow and the West of Scotiand for the establishment of 
factories and workshops for the production of articles patented in 
Great Britain by foreigners. It was agreed to draw up a circular, 
copies of which should be sent to the various Consuls, with a view 
to the subject being, in the first place, brought before the respec- 
tive Governments, and afterwards in this way to the attention of 
patentees in foreign countries. 


ConTracts.—The Jersey Granite Company, Limited, has placed 
an order with Goodwin, Barsley, and Co., of St. Margaret's Iron- 
works, Leicester, for a granite crushing, elevating, and screening 
plant to deal with a minimum of 50 tons of broken stone per hour. 
The whole plant is to be electrically driven, the power being 
developed by suction gas. It is intended to convey the broken 
stone to boats at the rate of 300 tons per hour.—Crompton and 
Co., Limited, have jnst received an order from Messrs. Cory 
Brothers and Company, Limited, for an alternator with an output 
of 650 K.V.A., 2200 volts, 25 cycles, 107 revolutions per minute. 
This alternator will be a duplicate of the one now being installed 
at Messrs, Cory Brothers’ Aber Colliery, and will be driven 
by the large Korting gas-engine manufactured by Messrs, Mather 
and Platt.—J. W. Brooke and Co., Limited, of Lowestoft, have 
received instructions from Lord Li Ching-fong, the Chinese 
Ambassador, to construct for him a special 35ft. Brooke cruiser 
of diagonal teak planking and fitted with 18 horse-power Brooke 
paraffin motor. This boat after test is to be shipped out to China. 


Gravina Dock ror BURNTISLAND.—The fact that no dry dock 
accommodation exists on the north side of the Forth, and that 
over 3000 steamers annually load at Methil and Burntisland has 
for some time been regarded as a proof that some accommodation 
of this sort, along with engine and ship repairing works, is needed 
at Burntisland. The hope is also entertained that the naval base 
at Rosyth will attract vessels to the north of the Forth ports, 
and tend to the establishment of yards for the building and 
repairing of vessels. About two years ago a London syndicate 
negotiated with the Harbour Commissioners for the lease of 
several acres of ground situated to the west of the old tidal 
harbour. This ground, to enclose which a breakwater was con- 
structed, was taken possession of by the syndicate, who entered 
into a contract with a local contractor for the sea wall and excava- 
tions, but for the last twelve months or so no further progress has 
been made with the works, At a statutory meeting of the 
Harbour Commissioners on 17th November the matter formed 

rt of the business,.and it was intimated that a new and 
influential company are negotiating for ,the purpose of taking 
over the ground leased to the first syndicate. The prospect of & 
successful issue on the negotiations is regarded as hopeful, and 
arrangements may shortly be effected which will permit of the 
company commencing work, 
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NOTES FROM GERMANY. 
(From our own Oorrespondent.) 
Weak Trade in Rhineland-Westphalla. 


ERE is a further downward movement noticeable in the 
yranches of the iron industry, and the quotations for 


jous | - - 
Teeatite have again been reduced. e Syndicate prices, that 
were to rule officially till the end of the present year, could no 


r be maintained, and they have been partly reduced M. 5 

t, Hematite, which is still officially quoted M. 75 p.t., has in a 
SS cases been sold at M. 70 p.t. German foundry pig, No. 1 and 
No.3, which had been standing on M. 72 and M. 69 p.t., are now 
disposed of at M.5 p.t. less, and although the above reductions 
have not yet become official, no consumer will trouble to pay the 
old Syndicate prices now. The bar mills, on the other hand, have 
been maintaining their prices pretty firmly. The lowest offers are 
M, 101 p.t. free Oberhausen and M. 102 p.t. free Dortmund, which 
means, With the usual discount of 14 per cent., M. 101.50 p.t. The 
Union for steel castings reduced its prices 10 per cent. The 
Union has, at the same time, been prolonged till the end of 1909. 
There is no acti ity in the Siegerland iron ore trade, fresh orders 
being exceedingly scarce, but there are still some fair contracts of 
garlier date on the books. In rails and general railway material 
the orders available cannot maintain anything like regalar 
employment. The State Railway purchases are moderate. An 
irregular business is being done in pipes. 


longe’ 


Output in Pig Iron on the Saar Works. 
In October the production of pig iron on the iron works 
of the Saar and Mosel district was 115,994 t., of which 83,512 t. 
fell to the Saar works, and 35,482 t. to the blast-furnace works 
of the Mosel. 


Coal in Germany. 

A slow trade generally is being carried on on the German 
coal market. The better sorts are more actively inquired for than 
inferior ualities, Deliveries of coal in the Silesian district for 
October were 2,345,780 t., as against 2,085,120 t. in the same 
month last year, and since the beginning of the present year 
92,344,360 t. have been delivered, compared with 20,783,660 t. in 
the same period of last year. The German foreign trade in coal 
has been steadily improving of late. In September, for instance, 
deliveries were 190,000 t., or 10 per cent. higher than in Septem- 
ber, 1907. During the first three-quarters of this year 15,501,967 t. 
jit coel were exported, as compared with 14,840,124 t. in the 
corresponding period of last year. This shgws an increase in 
export of 661,843 t. against last year. A specially strong increase 
in export of coal was noticeable to Austria-Hungary and to 
France. To the first-named country the increase was 5 per cent. 
and to France it was 28 per cent., when compared to the same 
period last year. To Belgium and the Low Countries an increasing 
trade has also been done, while to Switzerland and to Russia less 
coal was exported last year than previously. Imports in coal to 
Germany show a falling off for the first nine months of this year. 
The same is the case with brown coal. 


Coal Syndicate in Holland. 

With the aid of the Rhenish-Westpbalian Coal Syndicate 
in Essen, which the Coa] Trading Union of Utrecht joined, an 
Anthracite Trade Union, with a capital of one million francs, has 
been formed in Rotterdam, for the purpose of concentrating the 
anthracite trade between England and Holland, Germany and 
France, in the above-named town. 


Austria-Hungary. 

A meeting of the Iron Syndicate is to take place in Vienna 
shortly, when the prices for the first quarter of 1909 will be dis- 
cussed. Uncertainty prevails with regard to the future ; German 
imports have slightly decreased of late. A weakening condition 
is noticeable in the bar trade. The position of the Austrian coal 
industry remains favourable asbefore. The ports are fully occupied 
in the execution of orders previously booked, while present demand 
continues lively both for home and for engine fuel. 


Increasing Firmness in France. 

On the Paris Iron Market orders have come in more 
freely, and business generally, though it has not been extensive, is 
more lively than it has n for some weeks past. Stocks are 
decreasing, and the demand for most articles is reported to be 
satisfactory. Only girders are somewhat neglected, and a reduc 
tion of 1.50f. p.t. has been resolved upon. House coal is in 
improving demand in France, while a quieting down was felt in 
the engine fuel trade. 


Lifeless Condition in Belgium. 
The best that can be said of the Belgian iron trade is that 
a further decrease in quotations has not taken place until now. 
The tone of the market is, however, dull, with an inclination 
to weakness. The utmost reserve has become the order of 
the day, and whenever an order of some weight is offered, 
concessions are sure to be granted. Dulness characterises 
the girder trade, house quotations having gone down to 130f. to 
140f. p t.; the foreign trade in this article is also without anima- 
tion. Much the same is the case with the plate trade; heavy 
plates are extremely dull and neglected, and German competition 
iskeen. Sheets meet with a moderately good demand. Plenty 
of work has fortunately been secured in the rail department, 
south American States having placed extensive orders, and so this 
ranch of business at least will te well engaged in the future. 
\ weak tone prevails in the coal trade of Belgium, and this is 
likely to become more marked in the future, because offers are 

plentiful for all descriptions of fuel. 








Tue following details are given by La Energia Electrica 
of the four radio-telegraphic stations established during the course 
of 1908 by the ‘‘ Telefunken” Company. The stations aresituated 
at Almeria, Melilla, Chamartin, and Guadalajara, their official calls 
being Alm., Mel., Ch., and Gu. respectively. The first two stations 
serve for communication between the peninsula and Marruecos, a 
distance of 200 kiloms., waves of 300 m., 600 m., 900 m. and 1200 m. 
length being used. The mast at Almeria is 58 m. high, and 
that at Melilla measures 51m. The electric generators have a 
capacity of 2 kilowatts, but under normal conditions only about 
450 watts are used, which is quite sufficient for the distance to be 
covered. The stations at Chamartin and Guadalajara are 50 kiloms. 
apart, thé masts being 51 m. and 27 m. high respectively, and 0.4 
kilowatts is required. The waves employed at Chamartin measure 
350 m., 510 m., and 1050 m., and those from Guadaljara 600 m. 


Tue refit of the battleship New Zealand at Devonport 
Dockyard has been of an extensive character, and includes the 
provision of magazine cooling appliances, dynam > firing circuits 
for all guns and the submerged tubes, high-power wireless 
“pparatus, and fire control fittings. The cooling plant is of the 
latest type, electrically driven, and so designed that it will be 
ghee to maintain a safe temperature of from 60 deg. to 90 deg. 

he dynamo firing circuits embody the latest improvements, and 
the motor generators for supplying the current are placed behind 
armour protection. The wireless equipment has been entirely 
remodelled, the older type Mark I. having been replaced by high- 
power Mark II. apparatus, the generators being also behind 
armour This improvement has necessitated the enlargement and 
re-wiring of the wireless-room, and the fitting of new aérials and 
rigging. The fire control equipment has also been brought up to 
dato, both for the heavy and light armament, and the net defence 
has been examined, tested, and oiled. 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specitcation ie without 
drawings. 

Copies of Specificati be obtained at the Patent-ofice Sale Branch, 
25, thampton-building Ghacseplons, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance of 
the complete specification. 

snags may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end o J the abridgment, give notice at the 
Patent-ofice of opposition to the grant of a Patent, 


STEAM ENGINES. 








12,635. June 12th, 1908.—IMPROVEMENTS IN DouBLE BEAT OR 
EqQuiLiprium VALVES, by Allen Haigh Hopkinson, Richard 
Kilburn and J. Hopkinson and Co., Limited, of Britannia 
Works, Huddersfield. 

The object of this invention is to provide a means for varying 
the relative positions of the two valves so as to ensure that both 
are firmly on their seats at varying pressures and temperatures. 
Adjustments can be made from the outside. The valves can also 
seat themselves properly without producing strains. The lower 
valve is connected to a central spindle which at its upper end is 
attached to the actuating lever. The upper valve is connected to 
a sleeve which embraces the spindle and passes through a stuffing- 
box in the lid of the valve casing and at its upper end is attached to 
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a bridge. The sleeve is furnished with a rot and stuffing-box 
to prevent leakage between the inner spindle and the sleeve, and 
the bridge is coupled by pillars to a second bridge. Screwed on 
the inner spindle above the second bridge is an adjusting nut. 
Also screwed on the inner spindle but below the second bridge is a 
locking nut. By adjusting these nuts up or down on the inner 
spindle the sleeve can be moved up or down on the spindle 
and the position of the valves can be thereby adjusted relatively 
to each other. In this way variations brought about by expansion 
or contraction of the spindle and other parts of the valve due to 
changes of temperature and pressure can be corrected, and both 
valve faces can be made to bear simultaneously on their respective 
seats. The second bridge is provided with a key engaging with a 
key way in the inner spindle to prevent relative rotation of the 
spindle and sleeve.— October 28th, 1908. 


TURBINE MACHINERY. 


7563. July 8th, 1908.—IMPROVEMENTS IN THE CONSTRUCTION OF 
Steam TuRBINES, by John Richardson, of the Elms, South 
Park, Lincoln. 

The invention consists in improvements in details of duplex 
steam turbines of the outward flow type, in which the steam is 
admitted toa U-shaped conduit, and thence to both sides of a 
revolving disc furnished with rings of blades, which are acted upon 
by steam directed on to them by intermediate rings of fixed blades, 
the length of blades increasing from the centre to the periphery. 
The author makes three main claims which explain the patent :— 
(1) The method of constructing a turbine, as shown in engravings 
Fig. 1, Fig. 2, and Fig. 3, by forming each set of blades into a 





complete self-contained ring, with an angle ring at one end of the 
blades by which it is attached to the cover or the disc, and a plain 
ring at the other end, whic» connects all the blades together, thus 
strengthening the construction and hindering the escape of steam. 
(2) The method of fixing the rings by their flanges into the turned 
recesses and steps on the covers and disc, by which means they are 
held firmly and truly. (3) The special method of introducing 
the steam into the centre through the elbow passages in the covers 
b and }} and the pipe g g!—Fig. 1—with their joints at right 
angles with each other, as shown, thus enabling the whole interior 
of the turbine to be examined by simply removing the cover b! 
with its attached pipe g!, without disturbing any other connection. 








— October 28th, 1908 


INTERNAL COMBUSTION ENGINES. 


15,262. July 18th, 1908.—IcniTrion APPARATUS YOR LARGE 
INTERNAL COMBUSTION ENGINES, by Robert Bosch, of Hoppen- 
laustrasse, 11-13, Stuttgart, Germany. 

This invention is for firing the explosive mixture in the 
cylinders of large internal combustion engines, in more than 
one place, and simultaneously. According to this invention two 
or more electro-magnetically operated sparking plugs are 
arranged in each cylinder either in parallel or in series. If the 
lugs are connected in parallel, then a normally operated 
ignition device or a corresponding battery arrangement is used. 

If, however, the plugs are connected in series, then the control 

of the ignition device has to fulfil certain conditions, which is 

possible with the following connections:—The armature of the 
magneto carries either a simple winding a, asin Fig. 1, or a coil 
divided into halves a, a, as shown in Fig. 2, or two separate 
coils, each with one end attached to mass and connected in 
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series. In all these cases the coil ends insulated from mass are 
electrically connected by segments and slip brushes, which, if 
desired, may act as commutators, with the leads of the sparking 
plugs d,, 7,, and also with the two contact pieces of an interrupter ¢ 
operated by the engine shaft. This interrupter serves to short-circuit 
the coil a, or «,, a), and this short circuitshould not be removed until 
the moment of ignition. In Figs. 1 and 2 the arrangement for a 
single-cylinder motor is shown diagrammatically ; >; and /, are 
the contact pieces which rotate with the armature—for example, 
segments—r, and rz the fixed contacts connected with the sparking 
plugs—for example, slip brushes. The segments may be stationary, 
and the brushes rotate, if desired The spark of each plug is in 
the same cylinder. When there is more than one cylinder to fire, 

a distributor must be used in the usual manner. Fig. 3 shows as 

an example of such an arrangement for a two-cylinder engine, the 

cranks of which are rotatively displacei through 180 deg. In all 
other cases various alterations are necessary, but these do not 

affect the essentials of the invention.—October 28¢h, 1908. 

23,546. October 25th, 1907.—AN IMPROVED SuRrace Cak- 
BURETTER FOR VAPORISING PETROL, PARAFFIN, AND HEAvy 
OILS GENERALLY, by Frederick William Burstall, of the 
University, Edgbaston, Birmingham. 

The carburetter contains fine wire gauze arranged in small square 
boxes in such a way that gach box is joined at its corners to the 
adjacent ones, forming a honeycomb with square cells. These cells 
are enclosed in a containing case, which may be jacketed either by 
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the cooling water or the exhaust gases from the engine. The petrol 
or heavy oil is distributed over the wire mesh in such a manner 
that it forms a very fine film on the surface, and is then taken up 
by the incoming charge of air. Layers of wire gauze are placed 
above the point where the petrol is distributed, so as to prevent 
any finely divide? portions of oil being carried into the iaduction 
pipe. — October 28th, 1908. 


MACHINE TOOLS AND SHOP APPLIANCES. 


22,921. October 17th, 1907 —IMPROVEMENTS IN MOULDING 
MACHINES FOR CHILLED CastINnGs, by Karl Grote, of 28, 
A lderstrasse, Dortmund, Germany. 

This invention relates to a moulding machine by which the 
stamping down of the sand is obviated. When the pattern is 
pics. re the mould remains undamaged. The pattern required 
for the present invention is made detachable and enclosed in four 
angle-straps. These are arranged in such a manner that always 
two sides of the straps overlap and slide on each other when the 
pattern is forced apart, so that in all instances a four-cornered 








pattern is formed, tapering downwards, The corners of the 
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pattern are adjustable on a holder, and can thereby be approached 
or f apart. To prevent the pattern from slipping off, 
hook-shaped claws are provided against which the stops of the 
pattern rest in the lowermost position. The flask rests on a truck 
and is held on this by means of screws. For allowing of con- 
veniently pushing it under the patternit travelsona track. When 
a mould is to be prepared, the truck with the flask and top is run 
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under the pattern hanging on the holders. By hydraulic force 
now the pattern is lowered until it strikes against the platform of 
the flask. The empty space is filled up with sand, whereupon the 
wedge carrying the parts of the pattern is lowered still further so 
that these parts are forced apart. When the mould has thus 
been forced apart, and the moulding sand has been uniformly 
compressed on all sides, the lid is raised, and the pattern con- 
tracted.—Ortobzr 28th, 1908. 


DYNAMOS AND MOTORS. 


1770. January 25th, 1908.—IMPROVEMENTS IN DYNAMO ELECTRIC 
MACHINES, the British Thomson-Houston Company, Limited, 
of 83, Cannon-street, London, E.C, 

This invention relates to dynamo electric machines, and 
particularly to the rotors of induction motors, and its object is to 
provide a novel construction for obtaining the advantages of both 
closed and open slots without their attendant disadvantages. In 
the engravings A represents the armature spider carrying the 
laminations B, which form the rotor core. These laminations are 
stamped with open slots, as shown, in which the conductors C are 
placed. These conductors are shown provided with end rings D 
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Detail of Sheet Metal Cylinder in 
Plan & Elevation. 


of which serves automatically to limit the speed of the dynamo, 
and the other to control the switch of the light'ng circuit in such 
a manner that the dynamo is cut off whenever the speed falls 
below a given limit. A driving pulley is arranged in the prolonga- 
tion of the armature shaft upon a separate axle extending out of 
the general casing enclosing the dynamo and its governing appa- 
ratus, the pulley being combined with the speed limiting governor 
which is carried by the armature shaft, and comprises spring 
actuated pieces grasping the pulley, and capable of leaving it 
under the influence of centrifugal power, so that the speed of the 
frictional-driven armature is limited by the pressure of the spring 
actuated pieces upon the driving pulley. The object of the two 
commutators, it is stated, is to reduce the tendency of the machine 
to spark. — October 28th, 1908 


TRANSFORMERS. 


23,432.—October 23rd, 1907.—IMPROVEMENTS IN OR RELATING TO 
ALTERNATING ELECTRIC CURRENT DISTRIBUTION SYSTEMS, 
George Berry, of Colne Mead, West Drayton, Middlesex. 
This invention relates to an alternating electric current distribu- 
ting system of the kind referred to in the specification of former 
letters patent No. 2096, dated January 27th, 1904, in which one 
or more main transformers has or have its or their primary 
windings connected in parallel with the primary winding or 
windings of another main transformer or other main transformers 
and the primary winding of a supplementary transformer across 
the primary supply conductors. The secondary windings of the 


N?°23,432 


| rer Winding 
a 


a —W— 
Supplementary Transformer 


———=¢-—= 





Primary Supply 
Conductors \ 








Transformers 























Double Acting Electro 
Magnetic Device 
Ds 














Secondary Supply Conductors 





Diagrain Showing the System Applied to a Sub 
Station Supplying Single Phase Current. 


corresponding transformers are similarly connected in parallel 
across the secondary supply conductors of the system and the relay 
for contro'ling the switch mechanism for the supplementary 
transformer is arranged in series with one of the supply conductors. 
The arrangement is such that the relay is controlled by current 
passing to all the transformers and that the system can by means 
of the relay and the switch mechanism be altered from a condition 
in which the energy is being converted by all the main transformers 
in parallel, with the supplementary transformers in series with one 
or more of the same to a condition in which all the main trans- 
formers are connected in parallel without the supplemental trans- 
former and vice versd, for the purpose of reducing the losses. 
October 28th, 1908. 


GAS PRODUCERS. 


11,533. May 27th, 1908.—Gas Propucer, by Walter Thomas, of 
731, Jervis-st: eet, Vancouver, B.C. 

The object of this invention is to make a simple producer and to 
provide an enlarged s at the top of the producer chamber to 
receive a surplus supply of fuel. It will be seen from the engrav- 
ing that there is a rectangular producer chamber subdivided from 
the bottom upwards towards the top by partitions into three or 
more connected producers. Each producer is provided with a 
separate grate over a closed ashpit, separate inlet pipes 
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forming with the conductors a squirrel-cage winding, but it will 
be understood that the invention is equally applicable to armatures 
with coil windings. E represents a cylindrical wrapping which | 
may be stamped out of sheet metal and which forms in effect a 

second squirrel-cage of magnetic materiai, holding the conductors | 
of the main winding in place. Transformer iron is preferably used | 
for this wrapping on account of its high permeability and high | 
resistance. The ends of the sheet may be riveted together by 
means of a connecting plate F. With this method of joining the | 
ends in thecylinder, the cylinder is raised above the tops 
of the conductors C. and the spaces between the cylinder and the | 
conductors are filled by strips or wedges G, which may be of any | 
suitable material, such as wood. There are two claims and seven | 


illustrations.— October 28th, 1908. 


11,119. May 22nd, 1908 —IMpROVEMENTS IN AND RELATING TO 
LIGHTING DYNAMOS FOR MoToR CARS AND OTHER VEHICLES, 
Louis Bachten and Jean Gallay, of 51, Clemin Richemond, 
Geneva, Switzerland, ; 


NOH,N9. 


through which steam may be delivered, and a separate pas- 
| sage adjacent to the grate for delivery of the gas by a 
| common pipe through the necessary scrubbers to a gasometer, 
}and thence to the engine. In operation the producers are 
| charged with fuel, and are blown into a state of incandescence 
by air through the air or steam inlet pipes below the grates 5. 
During this operation the passages to the gasometers are 
closed, and the products of combustion allowed to pass into 
the chimney. When the required state of incandescence is 
attained in the producers the passage to the chimney is closed, 
and that A of any one of the producers to the gasometer or 
engine is opened ; air is cut off from the inlet pipes, and steam 
is admitted through therh instead to the base of one or two of the 
producers other than the one the passage of which to the gasometer 
is kept open. With this arrangement the steam from the inlet pipes 

up through the incandescent fuel of one or two of the pro- 
ducers and down through the incandescent fuel of the other, the 





‘This invention relates to a lighting dynamo for motor cars and 
other vehicles, The dynamo hax two centrifugal governors, one 


resultant gas passiag through A to the gasometer.—October 28th, 
1908, 





SELECTED AMERICAN PATENTS, 
From the United States Patent-office Official Gazette, 


901,138.—Dur.ex Pump, L. Willis, Grenloch, N.J., assigior to 
man Manufacturing Company, Grentoch, N.J., D 
New Jersey. "Filed May 4th, 1908. 
The first claim is for a duplex pump having pump barrels dis 
posed end to end with an inlet pas age between them and common 
to both, said inlet passage being expanded at one end, externally 
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connected and valveless plungers operating in said pump barrels, g 
valve chest located at one side of the pump barrels and containing 
induction and eduction chambers, said valve chest also having 
valved passages which provide communication between the pump 
barrels and the eduction chambers, and between the induction 
chambers and the expanded end of the inlet passage. ‘'l'here are 
five long claims. 

901,157. SHELL OR CASING FOR STANDARD TORPEDOES, ©, Daiis 
US. Navy, assignor, by mesne assignments, to National Torpedo 
Company, New York, N.Y., a Corporation of Maiiv.—Filed 
December 5th, 1907. 

A torpedo shell of standard length tapered at its forward end, 


head adapted to be housed inside 
and form a continuous curve with 
There are ten claims, 


and provided with a telescopir 
the shell and to slide outwar 
the tapered portion of the shell. 
901,359. Gas Propucer, R. L. Morgan, Worcester, Mass. 
August 7th, 1905, 
This patent is for a rotary stirrer which is inteided to bring 


Filed 








the fuel well into contact with the air. The air is admitted at the 

top of the central spindle. Water is contained in the basin under 

the producer hearth. There are five claims, 

901,401. FOUNDATION FOR GUNS WITH RECOILING BARRELS, A, 
Voller, Dusseldorf, Germany, assignor to Rheinische Metallwaren 
und Maschinenfabrik, Dusseldors- Dere ndorf, (ler many Filed 
August Qud, 1906, 

In a foundation for guns with recoiling barrel and with a trail, 

a bed plate resting loosely on the ground beneath the wheels, « 
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vertical screw spindle arranged midway between the wheels and 
connecting the carriage axle and bed plate to clamp the wheel wo 
the bed plate, a pulley mounted on the carriage trail, a chain 
secured at its ends to the bed plate and passing in a substantially 
horizontai direction to the rear and around the pulley, and a spade 
carried by the trail extremity in engagement with the ground. 
901,809 Surrack ConDENSER, A. Harris, Greenock, Scotland, 
and F, A. Anderson, Westminster, England.— Filed Apvil 
25th, 1905, 
In a surface condenser, the combination with the vessel contain 


ing the conduits for condensing, of a body of aluminium arranged 
to be immersed in the water in the vessel, and in electrical con- 
nection with the portions of the conduit engaged by the water in 
the vessel, 
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60 B.H P. Three-cy!in er Oil Engine, complete with oil fuel tank, driving two 20 K.W. Dynamos 
in tandem, the Dynamos being interchangeable. 


Or for any Other Purposes where Power 
is required for Independent or Isolated Plants. 
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LITERATURE. 


Hydro- Electric Practice. By H. A. E. C. von Schon, 
Civil and Hydraulic Engineer, Member of the American 
Society of Civil Engineers. Philadelphia and London: 
J. B. Lippincott Co. 

{Tuis work is described as “a practical manual of the 
development of water power, its conversion to electrical 
energy, and its distant transmission.” Concerning the 
development of water power the book well bears out this 
descriptive title, the subject being handled in a very 
jucid and practical way. The electrical portion, however, 
occupies only one-tenth part of the volume, and is chiefly 
elewentary in character and plainly descriptive. The 
author has done excellent work in the civil engineering 
portion, especially that dealing with the structural design 
of spillways, dams, forebay enclosures, head and tail race 
tunnels, pipe lines, canals, flumes, power-house structures, 
ke, This subject occupies more than one-third of the 
book, and is thoroughly well treated, the text being 
rendered clear by an excellent series of illustrations. 
Turbines and turbine lay-outs are fully dealt with in 
fifty-four pages, and the subjects of survey, plans, cost 
and feasibility of development, power available, and the 
estimation of probable demand are all handled with care and 
usefulexamples given. The author has included numerous 
details of schemes projected and carried out within his 
own practice, and one of his reports on a hydro-electric 
proposition as consulting engineer is added, all of which 
greatly enhance the usefulness of the work. 
” In the first chapter the probable demand for electrical 
energy for lighting, traction, and industrial power in a 
good sized manufacturing town is discussed. Lighting 
estimates are based on the 55-watt 16-candle incandes 
cent lamp and 550-watt arc. This is a very liberal basis, 
as the same candle power can now be obtained in metallic 
filament lamps for 60 per cent. less energy and in flame 
arc lamps for nearly 30 per cent. less energy, including 
line resistance in both cases. 

The example is given of an actual canvass in a town of 
12,000 inhabitants collecting data on the horse-power in 
use by different factories, their operating hours, load 
factor, age of existing steam plant, and the number of 
concerns consenting to take supply. The term load 
factor is used in rather a different sense to that accepted 
in this country; for instance, machines running at full 
power for the usual working hours per day are assumed 
as at 100 per cent. load factor, whereas in this country 
it means running at full load for twenty-four hours 
per day. 

The water supply is next considered—Chapter II.—as 
to its sources and the methods of collecting data on the 
drainage area, and annual precipitation and evaporation. 
A somewhat lengthy list—occupying sixteen pages—is 
given of streams in the United States and Canada, 
showing their catchment area and minimum flow from 
recent observations. 

America is possessed of so great a number of potential 
sources of power in falling water—about equal to 14 
millions of horse-power—that the information on natural 
resources is of considerable value to engineers practis- 
ing in that country. In this country water power 
sources are limited, and either from distance or low flow 
considerations, are rarely suitable for electric supply to 
towns, except for small towns or villages. But we have 
about 70,000 horse-power of water power utilised for elec- 
tric lighting and power and for special industries, and 
considerable sources yet undeveloped, so that this part of 
the treatment, although primarily for American readers, 
will undoubtedly be of use in this country in the light of 
comparison and relative experience. 

Examples are given from actual cases investigated by 
the author, where the agreement between weir measure- 
ment of flow and computation on the basis of loss of 
70 per cent. of the rainfall per annum by evaporation is 
quite remarkable. The subject of flow determination by 
weir measurements and by precipitation and evapo- 
ration calculations is again treated in Chapter VI. 
Here the derivation of the weir measurement formula is 
traced from Torricelli’s law of velocity, but the corre. 
sponding plotting of the same—diagram 2—is in 
Chapter II. It would be well in a future edition to keep 
the subject matter relating to flow measurements together 
instead of dealing with them in two places separated by 
seventy pages. There is, by the way, arather misleading 
slip in connection with this formula which should be 
corrected in a future edition. The diagram on page 39 is 
for height of overflow in feet, whereas on page 38 it is 
stated that the diagram gives the volume in cubic second- 
feet for depths of overflows in tenths of inches. This is 
not a printer’s error, as the mistake is repeated in the 
example given of reference to the diagram, by which it 
is concluded that 1. 2in. height of overflow on the dam crest 
represents a flow of 4.35 cubic feet per second per linear 
foot of overfall. This is not correct; the ‘actual flow 
under these conditions is only one-tenth of a cubic foot 
per second. If the example had been 1.2ft. the solution 
would have been correct, otherwise 1.2in. should have 
been reduced to feet before applying the diagram. But 
as inches depth is so much more usual, the diagram 
would be more useful if constructed this way, that is on 
the formula— 





Q = 0.08h?, 


where h is in inches and Q is the flow in cubic second- 
feet _per linear foot of dam. Also on page 108 it 
arg be stated that is in feet and Q in cubic second- 
eet, 

The use of squared paper for diagrams adopted in this 
work, in which the squares, or, rather, the cross lines, are 
at varying distances apart coincident with the variation 
function is hardly to be commended. The effacement 
of the true curve showing at a glance the relation of the 
quantities is too important a sacrifice for the doubtful 
advantage of a straight line characteristic. 

The impounding of water to meet peak loads and 


storage to cope with low flow seasons is discussed on 
pages 41 and 42. The example of storage on page 42 
represents for the time named a flow of 56 cubic feet 
per second, equal to 134 E.H.P. at 30ft. fall, not 96 H.P. 
as stated. Some of the cost and power figures given in 
the estimates on pages 44 and 46 need modification, being 
based on the same examples, and therefore affected by the 
same arithmetical error. 
Chapter III. deals with parliamentary powers for con- 
struction and water rights by special Acts in the States. 
Characteristics are given showing the fixed charges for 
the operation of hydro-electric plants from 500 to 
10,000 H.P., but there appears to be some slip, as the 
1000 H.P. lines in diagrams 5 and 6 do not agree. For 
instance, the latter diagram shows a fixed annual charge 
of 18 dols. on 80,000dols. capital, whereas the former 
shows the same charge on 120,000 dols., or 50 per cent. 
greater capital. Itis not easy to follow the author in the 
financial calculations on pages 55 and 56. Interest and 
sinking fund at 8 per cent. on a capital of 28,000 dols. 
cannot amount to 4.28 dols. per H.P. on a 1000 H.P. pro- 
position. There appears to be an item of 25,500 dols. 
missing somewhere in the capital outlay, probably for 
construction of power-house or diversion works. Yet on 
page 56, although 50 000 dols. is put down as the cost of 
works, and an extra 20,000 dols. for items not previously in- 
cluded, there is still required the same unallocated 
umount— 25,500 dols.—to make up the total cost of 
development, 123,500dols. In a future edition it would 
render the text easier to follow if this amount was referred 
to and what it is supposed to represent explained. 
Chapter LV. deals with quantities and costs in the con- 
struction of masonry and concrete steel dams, means of 
controlling flow during construction, and in a general way 
with diversion works, power-house, and reservoir embank- 
ment construction, and generating plant. In the estimate 
of a scheme in Chapter V. it is not clear how 1560 kilo- 
watts is delivered at the far end when only two 300-kilo- 
watt and two 250-kilowatt generators are employed. 
The direct-current motors mentioned are probably intended 
to be exciters. 
In Chapter VI., Part II., a very full and useful 
description is given of the surveys necessary in the pre- 
paration of plans for a water power scheme. In Chapter 
VII. the conditions suitable for direct development, and 
short or distant diversion works, are ably discussed with 
the aid of a very good set of site plans. 
Chapter VIII. deals with different methods of coffering 
for unwatering during the construction of the dam. 
The foundations and superstructure of solid and open 
spillways and dams and their height in relation to the 
back swell are fully discussed. The author then treats 
the design of spillways, having regard to the safe factor 
for pressure moment acting upon them, to resist sliding 
or overturning, and the crushing and collision strains due 
to floatage. 
In the spillway sluice overflow on page 195 the velocity 
coefficient is taken as 0.60, whereas in that given for 
weir overflow on page 108 it is stated as 3, or 0.666. 
It would be desirable to explain a difference like this, 
which amounts to 11 per cent. On page 205 the method 
of constructing the power-house within the spillway, when 
this exceeds 30ft. in height, is mentioned, and further 
described under the head of “Submerged Power-house 
Design” on page 266. 
This modern construction for direct developments is 
well illustrated by photographs of actual structures 
showing the vaulted chamber containing the generating 
plant. The ejector action of the spillway overfiow in 
accelerating the motion of the tail water is described on 
page 270. The author might have given with advantage 
the general theory and discussed the important point of 
the angle at which the overflow should strike the tail 
efilux to produce the maximum suction effect. 
In dealing with free discharges through underflow 
sluices on pages 195 and 229, it might have been men- 
tioned that the height (H) in the formula is the difference 
of level in feet between the up-stream and down-stream 
sides of the sluice when the discharge is under water. 
This is useful sometimes in observing the flow to the 
turbine through the sluice at the head of the diversion 
flume or canal. 
The constants in the sixteenth line, page 229, should 
read 0.61675 x 0.98 x 1.25—not 0.25. Canal and flume 
constructions for diversion works are fully treated, and 
an excellent set of diagrams follow showing different 
dispositions of horizontal and vertical turbines and 
power-house designs is given. 
The theory of the action of water on curved vanes in 
free rotary motion is developed in Chapter IX., with ex- 
planations of the pressure, impulse, and reaction principles. 
The formule for power, speed, discharge, and diameter of 
wheels, on pages 314 to 325, are based chiefly upon Ameri- 
can mixed flow reaction types. The Volute or Fourneyron 
class of the single discharge type is described, but the 
Vortex turbine, in which the thrust due to single dis- 
charge is eliminated by central discharge from both sides 
of the wheel, as known in England, is not mentioned. 
The coefficient given in the formule for mixed flow 
designs yields rather higher speeds than for similar sizes 
> use in this country under equal conditions of head and 
ow. 
In the formula for diameter of wheel in inches, 

VQ x 
4/H : 
(where Q is the cubic foot-second discharge and H the 
head in feet); the coefficient Kis given as 6.36. This 
includes an increase of 33 per cent. in the size of the 
wheel to compensate for obstructions to the free passage 
of the water (page 318), which appears very liberal. In 
several makes smaller diameter wheels than determined 
by this coefficient, with deeper buckets for the same con- 
ditions, are in use with satisfactory efficiencies. Also in 
the formula for speed in revolutions per minute :—- 
+= ae - Ki, 











the coefficient K, given as 1635 yields a much higher 
speed than is found in many types. The figure of 
89 per cent. given on page 316, representing the ratio of 
actual to theoretical velocity, is higher than usually 
obtained for wheels of diameter expressed’ by 

D = 6.36/Q'. 

There seems no reason why the calculations of efficiency 
on page 318 should not come out correctly at 80 per cent. 
On page 316 the power constant for a 60in. turbine 
should be 8.0, not 8.28, and the discharge constant 88.8 
instead of 92. These corrections would make the efficiency 
calculation correct at 80 per cent. in this case. The 
author might usefully have pointed out that in using the 
formul referred to. it is most important to deduct the 
velocity head from the actual measured head ; that is, the 
difference of level is not always the net working head 
available on the runner. The velocity head of approach 
in reaction turbines, the velocity head of discharge and 
frictional loss in the draught tube itself must be allowed 
for, particularly as the sum of these losses may amount to 
4 or 5 per cent. off the available head. 

The overall dimensions of turbines for different wheel 
sizes are given in the form of characteristics in diagrams 
34 to 87. This is a conveniently collected form for data 
which would otherwise have to be looked up from makers’ 
lists ; but it would have assisted this part of the work if 
the number and depth of buckets, guides, and area of 
openings had been given for different wheels, to develop 
maximum power at given speed, head and flow, in accord- 
ance with the latest practice. 

It is somewhat disappointing, in a work devoted to the 
electrical side of water power, to find so little reference 
to governors and governing. This part of the subject is 
extremely important; almost as much so as the turbines 
themselves. The best hydraulic governors will keep the 
speed between no load and full load within 4 per cent., 
and momentary variations due to the sudden removal of 
load within 10 per cent. of normal. Moreover, the speed 
will settle down and become steady within twenty seconds 
after full load has been switched off. Some designs have 
done even better than this, and in describing mechanical 
governors the author might have told us whether they 
can approach the regulation obtainable with hydraulic 
governors. If not, they are hardly worth considering for 
electrical supply work, unless possibly in conjunction 
with some eflicient form of pressure regulator on the 
generator—such, for instance, as the Tirrill regulator, 
acting intermittently on the excitation circuit. But no 
automatic means of generator regulation on the electrical 
side are mentioned, nor is anything said as to the per- 
centage regulation of speed obtainable in the designs of 
governors discussed. It might have been pointed out 
that the water supplied to the pilot valve in hydraulic 
governors requires to be froma clean source or to be 
filtered, as these valves being very small with small ports 
are easily choked with fine débris coming over with the 
stream. It would greatly add to the usefulness of this 
part of the work if governors were fully discussed and 
proper drawings given in place of photographs, which, 
though looking well, are of very litle use technically. 
These drawings sliould show the whole equipment 
necessary for a governor on low falls, that is, the oil pump, 
receiver, pressure tank, air chamber, &c., and modern 
designs in which these parts are combined with the 
governor in one apparatus. 

The author is less at home in the latter part of 
Chapter IX., treating of the electrical equipment. Con- 
sidering that such standard works as those by Professor 
Sylvan B. Thompson (sic.) and Dr. Louis Bell have been 
drawn from, the ground ought to have been more safely 
covered. As it is, we are told that multipolar continuous- 
current machines may have their poles arranged to the 
exterior periphery of the rotating field in which the hub 
represents the yoke—page 337—that the field winding of 
an alternator is always compounded—page 341—and that 
six groups of conductors are provided in a three-phase 
generator—page 335. 

In a static transformer, we are informed, the oppos- 
ing induced E.M.F. incites the primary to increased 
activity, and the increased E.M.F. so created finds an 
outlet or overflow, so to speak, into the secondary con- 
ductor, into which it continues to pass—page 343. From 
the explanation given of the generation of electro-motive 
force in a looped conductor rotating in a magnetic field, 
it does not appear to be understood that maximum 
generation eccurs at the point of maximum rate of 
cutting lines. This takes place at the moment when 
the lines through the loop are actually nil, not when they 
are a maximum, as stated—page 334. On page 333 the 
the lines “ N,” to which the electro-motive force generated 
is due, are taken as the magnet flux lines, whereas they 
are really the armature core flux lines. The important 
factor of magnetic leakage is left out. In the formula for 
current on page 336 a division sign is omitted, and in the 
immediate text E is described as the impevance. This 
part of the work is more in the nature of a glossary of 
electrical terms, although some of the definitions are of 
use neither to the man who knows nor to the man who 
wants to know. A description of a phase transformer in 
five lines cannot be much- good-to-anyone. The work 
concludes with some general advice on the drafting of 
specifications, and we agree withthe author that it is an 
ideal condition not to burden specifications with restric- 
tions of the contractor’s freest latitude of utilising his 
own experience and ingenuity to secure the best realisa- 
tion ; but this, unfortunately, cannot always be done, as 
some contractors make a practice of attempting to exact 
a big list of extras on things “ not specified.” 

On the great and complex subject of the utilisation of 
water power, Mr. von Schon has produced a work of 
great value, embodying the results of many undertakings 
either planned and carried out under his own super- 
vision, or of which he has first-hand knowledge. Much 
more practical information of a kind which will assist 
engineers in similar undertakings is given in this book 





than in any other we know of of its kind existing at the 
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present day. The work should fill a very important 
sphere of usefulness. 


Alloys: Non-Ferrous. By A. Hamboldt Sexton. Manchester : 

The Scientific Publishing Company. 
Mr. Sexton’s book is intended to be a ~onvenient 
summary, for the use of the practical man, of the results 
of recent researches on non-ferrous alloys. Even though 
the statement made in the introduction that there is no 
special institute devoted to the study of non-ferrous 
metals is no longer correct since the inception of the 
Institute of Metals during the current year, the fact 
remains that the recent literature of alloys is scattered in 
inaccessible publications. While therefore welcoming 
Mr. Sexton’s effort to perform a much-needed task, we 
regret that he has not been more completely successful in 
accomplishing his object. Where the author is sum- 
marising the results of more or less classical researches 
he is naturally on safe ground, and the same applies to 
his account of the composition, mode of production and 
mechanical properties of most of the important alloys, but 
the introductory chapters which set forth the fundamental 
principles upon which the newer knowledge of alloys is 
based are, unfortunately, far from satisfactory. In 
particular, the account of the freezing of binary alloys 
whose constituents are mutually insoluble in the solid 
state—pages 27 and 28—appears to be entirely incorrect. 
Further, the idea of the essentially crystalline nature of 
metals is not clearly presented, and the author uses a very 
confusing term when he refers to the crystals which 
constitute the mass of a pure metal as “distorted,” 
simply because they do not possess the regular external 
shape popularly associated with crystals. The whole 
question of “what the microscope can teach” about 
metals and alloys is, indeed, so treated that we very much 
fear that the practical man to whom the book is pro- 
fessedly addressed might reach the sadly erroneous 
conclusion of “very little.’ As the new science of 
metallography is still to some extent struggling’ for 
adequate recognition, and has already suffered too much 
atthe hands of over-enthusiastic friends, this is particularly 
to be regretted. 

In his account of the more important alloys and their 
constituent metals, the author brings together in a small 
compass a mass of valuable information which is in many 
cases most commendably up to date, and the perusal of 
the book is to be recommended for the purpose of dis- 
covering both what is and what is not known about 
various groups of alloys—and prominent gaps in our 
knowledge meet us at every turn. In his chapters on the 
preparation of alloys, and especially in his description of 
the various t) pes of furnaces used in smelting, the author 
is particularly interesting and successful; this applies 
particulayly to his discussion of the relative efficiencies of 
various types of plant. 

Misprints and minor errors abound in the book; we 
will refer to two only. In describing the equilibrium 
diagram of the copper-tin series of alloys, Mr. Sexton 
ascribes the diagram to Messrs. Shepherd and Blough, 
merely mentioning the work of Heycock and Neville 
incidentally. Seeing that the research of the latter on 
this very series is generally accepted as the classical 
example of such investigations, this is scant. justice to 
the English workers. Again, in the very short biblio- 
graphy at the end of the volume there is a serious 
omission in the absence of a reference to the very large 
work by Dr. L. Guillet, of Paris, on alloys, which is in 
many ways @ most important book, and one which no 
modern student of alloys can afford to neglect. Wehave 
yet another fault to find with the present volume in the 
unsatisfactory quality of the photo-micrographic illustra- 
tions, which are very numerous, but in some cases so 
badly reproduced as to be unintelligible or misleading. In 
spite of these defects, however, the book contains so 
much that is interesting and valuable that its perusal 
inay well be recommended to those interested in alloys. 





SHORT NOTICES. 


City of Birmingham Water Department: Elan Supply. 
By E. Antony Lees. Birmingham: Cornish Brothers, 
Limited, 37, New-street. Price 1s. net.—This book contains 
an interesting description of the works of the Elan water 
supply for Birmingham. It is beautifully prepared, the 
printing and illustrations being excellent. The description 
is full and clear, and some well prepared plans are given at 
the end of the book. 

The Fixing of Rates and Fares. By H. Marriott. London: 
The Railway Gazette, Queen Anne’s-chambers, Westminster. 
2s. net.—The author ot this small book is the assistant traffic 
manager on the J.ancashire and Yorkshire Railway, and so 
is able to speak with authority. Although there are only 
eight short chapters and an introduction, the book contains 
a considerable amount of information. Rates for traffic by 
goods trains and also by passenger trains are given. These 
chapters are foliowed by one in which ordinary fares are dealt 
with. Cheap rates, such as for tourist tickets excursions, week- 
end tickets, workmen’s fares, season and traders’ tickets, are 
also discussed and fully considered. There is an interesting 
intreduction by Professor S. J. Chapman, Dean of the 
Faculty of Commerce in the University of Manchester. 


BOOKS RECEIVED. 

A.B.C. Five Figure Logarithms. By C. J. Woodward, 
B.Sc. Loudon: E. and F. N. Spon, 57, Haymarket, S.W. 
3s. net. 

Department of the Interior, 1906; Canada, Atlas of 
Canada. Fy James White, F.R.G.S. The Toronto 
lithograph Company, Limited. 

London University Guide: Containing the Regulations for 
Examinations to be held in 1909 and 1910, London: 
University Correspondence College. 

Refrigeration By J. Wemyss Anderson, M. Inst. C.E., 
&c. -London: Longmans Green and Co.,.39, Paternoster- 
row, E.C. Price 7s. 6d. net. 

The Mechanical Production of Cold. 
C.B. LL.D. F.R.S., M. Inst. C.E. Cambridge : 
University Press, 1908, Price 10s, 





By J. A. Ewing, 
At the 


| Fig. 1 sh i i 
g. 1 shows the excessiva fluctuation of the 
TORSION METERS. when the mass of the ship is b3inz accalerated from ant 
By Freperick T. EpGecompe. Figs. 2, 3, and 4 show part of the continuous record of 

Iy Tar Enctnegr of November 13th there was published | the torsion over many revolutions, and the phases which 
the first of a series of articles on “The Mechanical | it undergoes. 

Efficiency of Marine Engines,” embodying descriptions Fig. 5 is a large diagram taken during one revolution 
of some forms of mechanical torsion meters which have | and the torsional variation per revolution is always of the 
been applied for the purpose of obtaining data. In | same character, but varies in amplitude. ‘ 

writing of the difficulty presented by the fluctuating | These fluctuations are naturally much more violent 
nature of the torsional stresses, you say: ‘With Mr. | when the ship is being accelerated, or when in a twin. 
Gibson’s meter it is possible—and also to a lesser extent | screw steamer the rudder is put hard over, or in « rough 
with some other systems—to pick up the average angle | sea where racing takes place. As it is not necessary to 
of torque with fair accuracy, but the only recording meter | record these oscillations continuously, the instrument jg 
which has been evolved is that brought out by Dr. | arranged to mean them mechanically, as shown in Figs, 6 
Fottinger, of the Vulkan Company.” | and 7, which are diagrams for ordinary purposes. 

While thoroughly appreciating the valuable results| Figs. 8 and 9 were obtained from a s.de shaft of g 
obtained by the two types of instrument, perhaps you will | twin-screw steamer when on trial, showing again the 
permit me to make known some results—hitherto un- | compound phasing. 
published—obtained by another instrument applied to} Fig. 10 is a comparison of one revolution from this 
marine engines of the reciprocating type which may | diagram extended to compare with a similar diagrain given 
modify the above statement. by Dr. Fottinger, and shows clearly the similarity of the 

So long ago as 1894 more than one type of | torsion curves. 
torsion meter was exhibited before the Royal Societyin| Fig. 11 is a diagram obtained from one of the side 
London, and at an exhibition at Munich, by Frederick J. | shafts of a combination engine steamer, where the side 
Smith, M.A., Millard Lecturer in Mechanics, Trinity | shafts are driven by reciprocating engines and the centre 
College (Oxon); and at intervals experiments have been | by a turbine. In this case the fluctua'ions are almost 
made—among others by Messrs. Denny Brothers, of | but not quite damped out, an interesting feature beitiy 
Dumbarton, along similar lines. The advent of the | the variation of mean torsion over several revolutions, 





turbine engine brought the subject prominently forward, 
and from that time on, the shaft horse-powers of all the 
marine turbines, and of several reciprocating engines 
built by Messrs. Denny Brothers, have been measured by 
various forms of torsion-measuring apparatus. In 
February, 1903, a design was proposed which was 
similar in essentials to the instrument used on the 
Lubeck, but at the time it was decided to adopt the 
electrical induction method, as offering decided advantages 
for high speed turbine work where the torsion was 
assumed to be constant. Subsequently the original 
proposal was reverted to, and with modifications is the 
Denny-Edgecombe torsion indicator as used to obtain the 
diagrams which are the subject of this note. 

Torsion meter results, as hitherto published, have de- 
pended upon obtaining an instantaneous reading at one 


point of a revolution, with the exception of Dr. Fottinger’s, | 
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OF A COMBINATION TRIPLE SCREW STEAMER My MEAT OF A 


CENNY~ EDCECOMBE TORSION INDICATOR SHOWING VARVING MEAN | OR SION. 


REVOLUTIONS 55 PER MINUTE 
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where the varying torsion during a complete revolution 
was recorded, and in the work done by Herr Frahm. In 
the Gibson instrument, and in the Denny-Johnston elec- 
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which is clearly shown, and was evident all through the 
trials at certain speeds. 
These examples are sutlicient to show that an instan. 
taneous reading is absolutely useless for reciprocating 
| engines, and also that it must not be assumed that the 
| torsion per revolution is always uniform even when 
| several instantaneous readings are taken. In the Gibson 
| instrument, for instance, the instantaneous readings are 
| taken on different revolutions and not on different parts 
| of the same revolution, so that a torsion diagram built up 
in that way may not be accurate nor give a correct inter- 
pretation of the varying torsional stresses of the shaft. 
In the torsion indicator, if a continuous diagram be not 
required, a reading of the mechanical mean of all the 
fluctuations can be read from a scale arranged for the 
purpose. 
Some records will be found in a communication made 
by Mr. Archibald Denny to 
the discussion on Mr. Gibson’s 
paper before the North-Kast 
Coast Institution of Engi- 
neers and Shipbuilders rela- 
ting to a form of the Denny- 
Edgecombe torsion indicator 
as applied to mill shafting 
where rapid records were re- 
quired. The instrument was 
on the shaft close up toa 
large fly-wheel, and the dia- 
grams were of a totally differ- 
ent character from those ob- 
tained in marine work. 

Dr. Fottinger’s is not, then, 
the “only system of auto- 
matically recording the tor- 
sion.” The matter was well 
in hand in our own country 
before either Herr Frahm’s 
or Dr. Fottinger's results were 
published, and the results 
obtained go further than either in that they provide food 
for thought as to possible variation of mean shaft horse- 
power between the source of power and the propellers. 


uw we 


trical torsion meter, varying torsion has been obtained by | 


taking a series of instantaneous readings at different 
points on the ciccumference of revolution;from which a 
torsion diagram has been built up. Measuring shaft 
horse-power from twist of the transmitting shaft is, 
therefore, by no means a new idea, and the crux of the 
matter lies in the means adopted to obtain the measure- 
ment accurately and completely. 

In turbine work it has been assumed that the torsion 
is uniform, and if that be so, then an instantaneous read- 
ing is a sufficient indication of the twist of the shaft; but 
it will be seen that it is by no means certain that the 
twist is unaffected at the propeller end of the shaft, 
especially in the case of a centre propeller passing a 
sternpost. Neither is it sure that when a turbine steamer 
is running at full power, and the boilers are being pressed 
to their utmost, the steam is supplied with absolute 
regularity to the turbine. In either case an instantaneous 
reading is not quite satisfactory. 

Dr. Fottinger obtains a full:diagram of one revolution 
on his original instrument, which is much better, but 
which still falls short of a complete indication of the 
shaft movements, partaking more of the nature of an 
instantaneous than a continuous record. 
ment used on the Lubeck he seems to have remedied this. 

The Denny-Edgecombe torsion indicator, which has 
been used in Messrs. Denny Brothers’ ships, differs from 
the others in the fact that it gives a continuous diagram 
of all the fluctuations of the shaft, when it is desired to 
do so; or alternatively, and for ordinary practical 
purposes, it is arranged to give a mechanical mean of all 
these fluctuations. 

From the results obtained with several reciprocating 
marine engines the fact emerges that not only are there 
violent fluctuations of the shaft per revolution, due to 
varying impulses of the high-pressure, intermediate, and 
low-pressure cylinders, combined with the momentum of 
the moving weights of the engine, but there is also a 
superimposed variation of torsion over a number of revo- 
lutions. This wil] be seen from the accompanying speci- 
mens of actual diagrams taken. 

On the opposite page are diagrams taken by a Denny- 
Edgecombe torsion indicator from the shaft of a single- 
screw steamer having a triple-expansion engine when on 


service at sea. The propeller was four-bladed, but the | 


impulses per revolution are always three in number. 


In the instru- | 








FURTHER LIGHT ON THE RAILWAY 
’ POSITION. 


As anticipated in these pages on the 6th inst., the main 

linesof the agreement between the Great Northern, Great 
Central and Great Eastern companies have now been 
| made public. The full extent of the proposals will not be 
known for some little time longer, but the parliamentary 
notices issued a week ago give us some idea as to the 
object aimed at. Briefly, it may be stated that it is on 
similar lines to the Great Northern-Great Central 
abortive proposals of a year ago. The three companies 
are to turn over their undertakings to a joint committec 
“either in perpetuity or for such a period as may 
be specified in the intended Act,” the term undertaking to 
apply to all railways, hotels, docks, steamers, “ and 
all lands and easements, and all buildings, and all 
other property,” &c. The joint committee are to have 
vested in them, or placed under their control, all working 
plant, rolling stock, locomotives, &c. No mention is 
made in the notice as to the proportions of the net 
| receipts that each of the original companies is to 
| receive, nor if any favour is to be shown to the Great 
| Central on account of some of its lines and works not 
| having been in use long enough to have matured. It 
| will be remembered that this was an interesting feature 
| of the former scheme. All that is said in the parliamen- 
| tary notice is that powers are to be sought to provide for 
| the division of the net receipts between the three com- 
| panies in such proportions as have been or may be agreed. 
|The original companies are each still to be responsible 
| for the capital they have raised in the past, and pro- 
| vision is to be made for and with respect to the raising cf 
capital by each of the companies for the joint under- 
taking. 

In Tue Enuineer for October 30th last, under the 
title “ Railway Facilities in North-East Anglia,” it was 
stated that the future of the Midland and Great Northern 
joint line between Peterborough, Cromer, Norwich, Yar- 
mouth, and Lowestoft was interesting on account of the 
| closer relations between the Great Northern and the 
Great Eastern companies, which have hitherto been 
| competitors for the traffic to the seaside towns of Norfolk. 
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DIAGRAMS OF MARINE ENGINES 


(For description see page 5%) 
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ATTENDANTS’ 


It occurred to us that the proper course was for the 
Midland Company to take over the joint line entirely, 
affording the Great Northern any facilities it could 
not obtain vid the Great Northern and Great Eastern 
joint line or vid Peterborough and the Great Eastern. 
That some agreement has been arrived at, or is in view, 
is foreshadowed by the fact that the notice intimates 
that power is to be sought to repeal, alter, or amend 
all or any of the provisions of the agreement between 
the Midland and Great Northern companies referred to 
in their Act of 1893, and there are also ambiguous refer- 
ences to the Great Northern and Great Eastern railways 
in the Midland Company’s parliamentary notice. 

As yet, no important new works, with one exception, 
beyond certain widenings on the Great Central, are 
intended by the proposed joint committee. The three 
companies, however, desire to construct an avoiding 
line at Lincoln which, from a study of the notice, aided 
by a map, wouid appear to be a connection between the 
Great Central line from New Holland and Grimsby and 
the Great Northern and Great Eastern joint line. This 
will give a more direct course through Market Rasen, 
Sleaford and Peterborough for the fish traffic from 
Grimsby and for the general traffic that is expected from 
the large enterprise of the Humber Commercial Railway 
and Dock Company at Immingham, which will cover 
1000 acres and have 170 miles of sidings and main 
lines. 

A few weeks ago it was rumoured that owing to the 


death of the manager, and his own enormous and wide- | 
spread responsibilities, Sir William Thomas Lewis was | 
anxious to be relieved of the cares connected with the | 
the owners of | 
the Bute Docks—which also possesses powers, obtained in | 
the face of severe competition, to construct a line between | 


control of the Cardiff Railway Company 


Cardiff and Treforest, near Pontypridd. The natural 


course was to come toterms with the Taff Vale Railway, | 
which owns Penarth Docks, but such a step would be | 
unavailing without the co-operation of the Rhymney. It | 
has now been announced that the Taff Vale Company | 


has entered into an agreement with Sir W. T. Lewis 


to purchase the whole of the Cardiff Railway and Docks, | 
and to absorb the Rhymney Company; and _ parlia- | 


mentary notices have been given to that effect. The 
railway services and connections in South Wales are 


so intricate and varied, and, to an extent, so very | 


COMPARTMENT IN THE KING’S COACH 


jill ibaa 








over the lines of the tramway company. This is a step 
recommended by the Royal Commission on London 
Traflic, and the results will be awaited with interest. 








NEW ROYAL TRAIN, GREAT NORTHERN 
RAILWAY. 

THE new saloon, built at the Doncaster works of the Great 
Northern Railway, for the use of his Majesty the King when 
travelling on the East Coast route, is 67ft. long over the body, 
9ft. wide by 12ft. 1lin. high from the rail level to top of rvof. 


INTERIOR OF SPECIAL SALOON 


« 


glass, and are balanced so that they can very easily be lowered 
or raised. 

Commencing at one end, the saloon is divided as follows :— 
Entrance balcony, smoke room, day saloon, bedroom or 
dining-room, dressing-room, and attendant’s compartment. 
The balcony is panelled with figured teak and has a white 
panelled ceiling. The smoking room is 10ft. long and is 
decorated in Jacobean style, the walls being of oak inlaid with 
boxwood and dark pollard oak. The furniture consists 
of two armchairs and a large settee, upholstered in 
reindeer plush hide. The fittings are of oxidised silver. 
The day saloon, which is 174ft. long, is in Louis XVI. style, 
and the walls are of polished sycamore inlaid with trellis 








localised that these propositions will not arouse much | 


interest except in the districts affected. 
however, none the less of importance, involving an 
authorised capital of over twenty million pounds, and 
touching the interests of the Barry, the Brecon and 
Merthyr, and the Alexandra Dock and Railway com- 


panies in particular, also the Great Western and London 


and North-Western. 

We also observe from the pariiamentary notices that 
the South-Eastern and London, Chatham and Dover 
companies jointly seek powers for closer union and for 
common meetings, summonsed by the Managing Com- 
mittee of the stockholders of both companies, and that 
the Central London Railway wishes to extend its line to 
Liverpool-street, and to construct subways from the new 
terminus to the Great Eastern Station and to the Broad- 
street Station of the North London. The London United 
Tramway Company desires authority for its cars to run 
over the lines of the London County Council, and for the 
County Council to have reciprocal powers as to their cars 


They are | 


| It is constructed of teak, with a steel underframe, and is 


| carried on two six-wheeled bogies. Entrance is obtained 
| from double doors opening inward at each end. The 
| mouldings round the panels and windows are of gilt brass, 
| and the centre of the bottom panels is ornamented with his 
| Majesty’s cypher. On each side of the doors are gilt grip 
handles, extending from the cornice to the floor. The out- 
side panels are of specially selected figured teak, and the 
centre panel bears the Royal Coat of Arms. ‘The roof is 
elliptical, and the outside appearance of the coach conforms 
generally to the standard type of the Great Northern and 
| East Coast-Joint Stock. The windows are of bevelled plate 





INTERIOR OF SPECIAL SALOON FOR SUITE AND HOUSEHOLD 


| lines of pewter and light mahogany. The furniture, which 
|is of light French mahogany inlaid with pewter and box, 
| upholstered with silk brocade, consists of two armchairs, 4 
| large settee, and four smaller chairs. There is also a writing 
| table, which is fitted with adjustable shaded electric lights. 
| The use of pewter is a revival of an old French method, which 
has a very pretty effect in conjunction with mahogany. Both 
the day and smoking-rooms are lighted by rows of tubular 
electric lamps concealed behind the cornices on each side, 
giving a very soft and restful light. There are also corner 
brackets in the smoking-room and handsome gilt wall 
| brackets in the day compartment, the lights in the latter 
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being shaded with hand-painted silk screens. The bedroom, 
or dining-room, is 14ft. long, and the walls are panelled and 
enamelled white, the furniture being in mahogany inlaid 
with kingwood and covered with fine old rose-coloured silk 
damask with green silk embroidered cushions. When used 
for day journeys the bed is taken out, and the compartment 
is converted into a dining-room. The dressing-room, which 
is 8ft. long, is panelled and enamelled white. Next to the 
dressing-room is the lavatory, the floor of which is covered 
with inlaid cork parquet flooring, and the walls are of Italian 
Cipolino marble cross-banded with white statuary marble. 
The attendant’s compartment is fitted up with electrically 
heated kettles, urns, &o., and a switchboard for controlling 
the lighting and heating of the carriage. In order to give 
uniformity of effect, the whole of these rooms, with the 
exception of the attendant’s compartment, are carpeted alike 
with a plain Saxony pile old rose carpet, and all curtains and 
blinds are of soft green silk with white silk embroidery. 

In addition to electric radiators the saloon is heated by 
means of warmed air, which is delivered into the various 
compartments through ducts from electric blowers situated 
in the attendant’s compartment. Ventilation is also afforded 
in the same way, and the air from the roof ventilators is 
extracted by means of electric exhausters. The decoration 
and furnishing have been carried out by Messrs. Waring and 
Gillow, and Messrs. J. Stone and Co,’s system of lighting 
and ventilation has been fitted. 

In addition to the saloon for his Majesty the King, two 
special saloons have been constructed for his Majesty’s suite 
and friends, which are to be coupled to the Royal saloon. 
These saloons are carried on four-wheeled bogies of special 
design with 10ft. wheel base. The vehicles are 58ft. Gin. 
long, and are fitted with easy chairs and couches upholstered 
in green tapestry. The partitions are so arranged that each 
of the saloons can be made into four bedrooms. The walls 
are enamelled white, and the doors are of richly figured 
mahogany. The engravings on pages 560 and 568 give a good 
idea of the exterior and interior of the coaches, To com- 
plete the train a saloon for her Majesty the Queen is being 
built by the North-Eastern Company at York, but the 
King’s carriage and all the other vehicles on the train were 
constructed at the Doncaster Works of the Great Northern 
Railway. 











MOTOR CAR EXHIBITION AT OLYMPIA. 
No. I1.* 


ALTHOUGH several firms exhibit what are claimed as 
improvements in carburetters, on the whole the altera- 
tions are not of much moment. The Scott-Robinson 
carburetter has a variable jet, through which the tiow of 
petrol is maintained constant owing to the air velocity 
also being kept constant. The inventor arrives at this 
result by providing an air-regulating float of pre- 
determined weight A, a jet needle B, and a throttle valve 
C. The air enters through gauze at the float, and the 
petrol is maintained at a given height below the jet in a 
tube. If the engine is running slowly and with no load, 
and the throttle only slightly open, the air is drawn past 
a number of minute holes in the float, causing a vacuum 
in the latter, which in turn causes the spirit to flow past the 
jet needle through the minute holes, where it is sprayed 
into the incoming air to form the mixture. In accord- 
ance with the further opening of the throttle the partial 
vacuum in the float is intensified and the float rises 
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Fig. 9-SCOTT-ROBINSON CARBURETTER 


higher, lifting the jet needle and allowing more spirit to 
pass into the incoming air, and soon. It has been noted 
in practice by the inventor, Mr. Scott-Robinson, that the 
weight of the float is such that the velocity of the mix- 
ture is about 100ft. per second, and as the weight is 
always constant, being devoid of springs, the head of the 
liquid never exceeds about 8in. of water. Thus the dis- 





releasing the four wing nuts on the eye bolts the rim can 
be slipped off the wheel quickly. 

In machine tool exhibits the Exhibition was singularly 
lacking. Mention, however, should not be omitted of 
two tools particularly suitable for motor car repairing 
establishments made by Drummond Brothers, Limited, 
Rydes Hill, Guildford. One of these is a radial drilling 
machine of novel construction for foot driving, and the 
other is a model makers’ lathe which can be adapted to a 
variety of operations. The design and workmanship 
shown in these machines leaves nothing to be desired. 

As mentioned in these columns last week the Two Stroke 
Engine Company, Shoreham, Sussex, exhibited cars fitted 
with a two-eycle engine. Fig. 10 shows a general view of 
this motor, and Fig. 11 represents it in transverse section. 
The chief feature about the design is the adaptation of the 
Kérting system to a single-acting explosion engine. For 
motor car purposes the engine is built up in. four units, 

















Fig. iO—THE DOLPHIN TWO-CYCLE ENGINE 


each of which comprises a working cylinder and a pump 
cylinder, and the cycle of operations for each unit is as 
follows :—On the downward stroke of the pump piston A 
air and gas are drawn in through the valve B. This con- 
tinues until the working piston C commences to uncover 
the exhaust ports D to allow the exhaust gases in the 
working cylinder E to escape. On the return stroke of 
the pump piston the mixture of gas and air is driven 
through the pipe G and enters the working cylinder 
through the valve H, driving the residual products of com- 
bustion out through the exhaust ports as soon as the pres- 
sure in the pump cylinder exceeds that in the working 
cylinder. The pump piston reaches the top of its stroke 
simultaneously with the covering of the exhaust ports 




















“The Engineer" 


Fig. 11—SECTION OF THE DOLPHIN TWO-CYCLE ENGINE 





turbing element, namely, the momentum of the petrol, is 
obviated. The inventor’s address is 24, Norfolk House- 
road, Streatham, S.W. 

In the construction of road wheels and tires there were 
not many noteworthy new departures from orthodox 
practice, but a road wheel with a detachable rim was 
shown by Atlas Resilient Road Wheels, Limited, Levens- 
hulme, Manchester. The wheel is of cast steel, and the 
ub, spokes, and rim form one complete casting. The 
hub has a phosphor bronze liner, while the rim is 
machined to fit the inside diameter of the tire, and 
has eight equally spaced slots in between the spokes. 
The tire rim is held in position on the wheel by means 
of four small brackets riveted in position, and which 
fit into the slots cast in the rim. Slots are also pro- 
vided for the tire wing nuts and valve stem. By 


* No, I, appeared November 20th. 


_—-— 





by the working piston, and the working cylinder is thus 
fully charged with a mixture of air and gas, which is com- 
pressed and fired as usual. The means adopted for 
operating the pump piston is shown in the sectional view. 
The upward stroke of the piston is made as rapid as 
possible in order that the fresh charge of gas may be 
forced into the cylinder E while the exhaust ports are 
uncovered. On the other hand, the downward stroke 
occupies a period equal to about two-thirds of the revolu- 
tion of the crank shaft. The stroke is also much shorter | 
than that of the working piston. The makers claim that 
this differential piston speed is one of the most important 
features of the engine. It is effected by attaching the | 
pump connecting-rod to a point on the working connect- | 
ing-rod some distance from the big end. Another special | 
feature of the engine isthe design of the pocket J. Its | 
function will be best understood by noting the conditions 








which exist when the working piston is nearing the end of ' 


its stroke. At this time the exhaust ports will be partly 
uncovered and the spent gases will be escaping. The 
valves B and H are closed and the pump piston is com- 
mencing its upward stroke. Now, as soon as the pressure 
in the working cylinder falls below that in the pump the 
valve H opens automatically and the new gas drives out 
any of the spent gases which may not have been discharged. 
The relative proportions of the pump and working cylinder 
are such that the volume of gasin the former is insufficient 
completely to fill the working cylinder, and so expel all 
the waste gases. Therefore, in order to increase the 
volume without augmenting the quantity of the gas, the 
inventor introduces the hot pocket J, which, it is claimed, 
also serves. another purpose, namely, the expulsion 
of the burnt gases by the incoming charge. This 
effect is explained by the makers as follows: — The 
gas is collected in the pocket J as it enters through the 
valve, and is made to pass through the narrow neck at 
the base at a high velocity,so that it spreads out in the 
form of a cone, sweeping the exhaust gases before it, the 
top of the cylinder being cone shaped to assist in the 
desired effect. 

A touring car fitted with an engine of this 
type, on which we made a short run, had four 4in. 
working cylinders, and developed 87 brake horse- 
| Power at 1000fc. piston speed.. It seemed to have 
| elastic qualities, and could be run at a very slow speed 
| for “ crawling” on the top gear. With regard to the fuel 
| consumption and loss of gas in the scavenging process, 
| we cannot speak from experience, but the engine is said 
| to be economical compared with four-cycle engines. The 
| - te . ¢ m - 
| working cylinders are cast in pairs, and have inspection 
| doors for both the water jacket and exhaust ports. As 
the valves are both automatic, no cam shaft is required. 
The transmission gear differs only in minor details from 
| the gear of ordinary shaft driven petrol cars; but a good 
feature of the back axle is the care which has been 
taken to render the differential gear easy of access. 


There seems to be no tendency on the part of steam 
car builders to increase in number. Four makes of car 
| were shown in which steam engines provide the motive 
| power. Turner’s Motor Manufacturing Company, Limited, 
Wolverhampton, exhibited the Turner- Miesse car, in which 
the chief features remain unaltered. The White Com- 
pany, London, showed two sizes of steam cars, namely, 
40 horse-power and 15 horse-power. The most notable 
| feature of the White cars for 1909 is a change in the type 
|of valve mechanism. Hitherto the engines have been 
| fitted with Stephenson valve motion actuated by excen- 
| trics on the crank shaft, as were also the water pumps. 
| In the new engines the Joy valve motion has been adopted. 

The pumps are also driven by the levers of the valve 
| mechanism. This enables the number of parts to be 
| reduced, excentrics to be done away with, and the crank 
| shaft to be shortened owing to the cylinders being brought 
| closer together. Piston valves are fitted to both the 
| high-pressure and low-pressure cylinders. The steam 
| generator is of the flash type as heretofore. The High- 
| clere Motor Car Syndicate, Limited, Basingstoke, exhibited 
, the Rutherford steam car, 
known last year as the 
“EJ.Y.R” car. Several 
modifications have been 
made in the motor mech- 
anism. The friction clutch 
has been abandoned in favour 
of a jaw clutch, and a ther- 
mostat placed in the main 
steam pipe provides an auto- 
matic control for the water 
and fuel. This thermostat 
operates a valve on the water 
pipe between the pump and 
the boiler. Between the 
pump and this valve is a 
water relief valve which re- 
turns water to the tank when 
the thermostat valve is shut. 
The pressure on this relief 
valve varies with the action 
of the thermostat valve, and 
is utilised for regulating the 
burner. 

Although the tendency 
| in motor car engine design 
seems to be generally in 
favour of four-cylinder units, 
several well-known builders 
are now turning their atten- 
tion to engines having two 
cylinders only. Amongst 
these are the well - known 
Napier firm, the Wolseley 
Tool and Motor Car Com- 
pany, and Panhard and 
Levassor. Compared with 
the design of the last 
few years this seems to 
be a retrograde policy, and 
can only be explained by the fact that some large 
works are beginning to find difficulty in keeping all their 
plant occupied on the larger types. Napiers are building 
a 10 horse-power car with two cylinders cast in one, 
mechanically operated valves all on one side, and with 
the fly-wheel in front of the engine. Smeddle and 
Kennedy, Limited, Newcastle-on-Tyne, showed a two- 
cylinder petrol car which has some original features. 
The cylinders are 3}in. bore by 4}in. stroke, and give 
10 horse-power at 1000 revolutions. All valves are placed 
on top of the cylinders, and are actuated by a single cam 
shaft which derives motion from the crank shaft by skew 
gearing. The same shaft also operates the magneto. 
The engine has three fly-wheels, two inside the crank 
chamber and one outside in the same casting as the clutch. 
The engine is cooled on the thermo-syphon system, the 
water pipes being particularly large for this purpose. The 
clutch is of the internal expanding metal-to-metal pattern 
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operated by a cone on the sliding shaft. The change- 
speed gear-box adjoins the back axle. The gears are 
amply large, and the gear shafts easily removable. 

The question, how best to apply the brakes on a motor 
vehicle, is brought to the front again by the system shown 
by J. Liversidge and Son, Limited, London. Front wheel 
brakes would probably have been more extensively 
adopted in the past had the problem of designing the 
brake gear not been complicated by the necessity of pro- 
viding some form of compensation for the varying angles 
of the wheels due to steering. In the Liversidge front 
wheel brake the friction drums are secured to the wheels 
much as is usual in rear wheel brakes, while the bands 
and arms are fixed to the stub axles. The arms are con- 
nected together by a steel cable passing round a system of 
pulleys beneath the steering pivots, which allows the cable 
to adapt itself to varying angles of the wheels while provid- 
ing an equal pull on the bands. For very hilly countries 
with greasy road surfaces front wheel braking would 
probably be a decided advantage. 








OBITUARY. 
EDWARD FIELD. 


ANoTHER of the old school of engineers has been lost 
by the death of Edward Field, which took place on 
Friday morning last. One of the most retiring and self- 
effacing of men, Mr. Field never achieved that notoriety 
and fame to which his inventions and undoubted ability 
fully entitled him ; but his name will certainly live, ifon no 
other account, at all events, because of his boiler tube and 
boiler for the quick raising of steam. Mr. Field was born 
in 1825, and received his first education privately, after- 
wards entering King’s College, London, where he obtained 
a scholarship. He served his term as an apprentice to 
the firm of Napiers, and quite early in his life was 
engaged in the design of steam pumping engines for fire 
extinguishing purposes. In this connection the name of 
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EDWARD FIELD 


Merryweather is indissolubly associated with that of Mr. 
Field, who was at one time a partner in the firm. 
Indeed, it is said that it was his various improvements 
which originally led to the formation of the firm. At any 
rate, Mr. Merryweather was, we understand, actually 
articled to Mr. Field. 

There is no need for us to dilate upon the utility of the 
Field boiler or of the well-known Field boiler tube. 
They live to speak for themselves, and it is claimed for 
the former that it was the pioneer of a type of tubular 
boiler which is now widely used. Monsieur L. E. 
Bertin, in his well-known book on “ Marine Boilers,” 
so ably translated by Mr. Leslie S. Robertson, says 
of it:—‘The Field boiler, with vertical water tubes, 
should be mentioned as being the prototype of the 
Collett and Niclausse boilers and other analogous 
types.” Of the Diirr boiler he also says that it is a 
derivative of the Field boiler, and in other places he adds 
that the Montupet, Turgan, Borrot, Pattison, Menay, 
Lane, and Hérisson boilers are amongst those working 
on the same principle. There is, therefore, a great deal 
to substantiate the above-mentioned claim. 

The Field tube, it will be remembered, really consists 
of two tubes placed one inside the other, the inner tube 
being concentric with the outer. In action the colder 
water descends threugh the inner tube and the heated 
water and steam ascend through the annular space 
between the two tubes. With a boiler of this type the 
rate at which steam may be raised is extremely fast. In 
referring to a Merryweather fire engine in our issue of 
September 28th, 1866, we said:—‘“The boiler is con- 
structed on a now well-known principle, invented some 
few years ago by Mr. Field . . . and has been found 
to answer admirably, steam being got up and maintained 
with the greatest facility, while the boiler is eminently 
safe from explosion, as the failure of a single tube would 
relieve the greatest pressure which could possibly accu- 
mulate, much after the fashion of the ordinary fusible 
plug. . The boiler . . consists of 222 tubes, 
each containing a ‘circulating tube’ dropped in from 
above. This tube does not reach to the bottom, and is 





provided with a trumpet-mouth deflector, which prevents 
the current rising from the outer or fire tube from inter- 
fering with and checking the secondary current of cooler 
water descending within the inner or water tube. The 
circulation is very rapid, and we understand effectively 
keeps the outer tube free from deposit.” 

Mr. Field’s life work, if not entirely taken up with 
questions of boilers and steam raising, at any rate was 
largely devoted to them. Among other matters to 
which he paid considerable attention was that of oil fuel, 
more especially for naval purposes, and in this work he 
laboured in conjunction with the late Admiral Jasper 
Selwyn. 

Another question in which Mr. Field was deeply 
interested was that of superheating, and he gave much 
time to the invention and development of the use of highly 
heated compressed air in conjunction with steam, the 
name of his ner, Mr. F. Sanders Morris, being also 
identified with him in this matter. The Field-Morris 
system aimed at effecting considerable economies in 
steam engine working in the consumption of fuel and 
water. The invention consisted in forcing into the 
cylinder during the exhaust stroke air heated to a very 
high temperature—a temperature which greatly exceeded 
that of the steam. The walls of the cylinder were thus 
rendered so hot that condensation could not take place. 
In a test carried out by Professor Jamieson in 1894 a 
consumption of steam of 18.6 lb. per indicated horse- 
power in a single cylinder non-condensing engine was 
obtained. Speaking of this Professor Jamieson remarked 
that it was a result “ which, as far as I can learn, has 
never been equalled by any other method of using steam 
in a single cylinder and without subsequent conden- 
sation.” 

Mr. Field was consulting engineer to a number of 
industrial firms—including that of J. C. and J. Field, 
Limited—breweries, kc. He had been a member of the 
Institution of Mechanical Engineers since 1867, and 
though for a period he belonged to the Institution of 
Civil Engineers, he had retired from that body some 
time previously to his death. His death will be deeply 
mourned not only by those who respected him for his 
learning and abilities, but by those to whom he had 
extended his bounty; for though in the course of his 
professional career he made large sums of money, he 
gave away the larger part of it in charity. 








CLYDE GRAVING DOCK FACILITIES. 


SPEAKING at a meeting of the Clyde Trust on November 
17th—the first to be held since the election of the existing 
body—Mr. Thomas Mason, the chairman, referred at length 
to the present and prospective new works of the Trust. An 
idea, he said, conveyed to them by Mr. M’Kenna, the First 
Lord of the Admiralty, when he was down the Clyde, was that 
orders for great ships were likely to be given only to ports in 
which they. could be completed. When the Clyde Trustees 
built their largest graving dock they consulted the 
Government, and they were assured that no ship would ever 
be of greater dimensions than that dock would be able to 
accommodate easily. Now the Government themselves were 
increasing, by nearly 20ft., the entrance to their graving 
docks, compared with what theirs was, and on the depth of 
sill they were giving 10ft. deeper than the Trustees could 
afford on the depth of their greatest dock. The result was 
that when the last battleship was in their largest graving 
dock it had to wait several days before it could get out—until 
a high enough tide came. Fortunately, a tide did come, and 
allowed it to be floated over the sill. He mentioned this in 
order that they might take the wider view that shipbuilding 
in their district was one of the industries that supplied the 
great community on the banks of the Clyde with their living, 
and that if these people did not live there, there would not 
be the great demand for shipping accommodation which the 
Trustees could and did supply in their docks. They had lots 
of land, the river was deeper below the city, and the question 
they ought to be revolving in their minds was whether it was 
not their duty to provide a dock with a depth of water on the 
sill—and with a length—capable of accommodating the 
largest battleships the Government contemplated building. 
It took some time to construct a dock like this, and an early 
decision on the question was most desirable. On the 
widening and straightening of the river the Trustees had 
lately been spending a great amount of money with very 
satisfactory results, and it would not be long before the new 
basins and wharves at Yorkhill would be in operation. 
Altogether the Trustees’ situation was one of great happiness 
when contrasted with many other public bodies of the same 
kind and character, and he hoped that their prosperity would 
continue. 








VICTORIAN RAILWAYS. 


_ BUSINESS activity or depression in the States is recorded 
in the surest manner by the railway traffic. Imports repre- 
sent the requirements of a country not met by local produc- 
tion, and the exports with the surplus of products not locally 
consumed. But the railways are in the main the distributors 
to all sections of the people. During the past year the 
Victorian railway revenue suffered partly from concessions in 
rates, and more particularly from the drought which affected 
part of the State. 

The goods revenue for the year ended 30th June last gave 
a shortage of £262,632, compared with that of the previous 
year, while live stock traffic increased £49,558, due to the 
unusual trucking from districts where the dry weather pre- 
vailed. To enable agricultural and dairy produce to be 
carried at reduced rates it has been the custom, for some 
years past, for the Government to credit the railways with a 
certain sum as a set-off for the loss sustained—this year the 
allowance has been relinquished. Of the decrease in goods 
traffic £188,003 was in connection with grain and its products, 
and £20,184 in dairy produce. Working expenses increased 
by £209,224, which is mainly due to the additional train 
mileage run, higher average price of fuel, more material used 
in re-laying, and new locomotives and carriage stock for 
replacements. 





It is satisfactory to note that the whole of the extra. 
ordinary liabilities taken over by the present Commissioners 
in 1903 have now been met. Loan votes were provided to 
cover the cost of belated repairs, making good the deticieng 
of rolling stock, and deficiency in the value of stores, and rid 
renewal of way and works, and replacement of rolling stock 
These loan votes were to be repaid out of working expenses, 
year by year, until liquidated. Working expenses were not 
debited with any of these amounts during the years the pro- 
vision should have been made, and since that time the 
expenditure for each year should not be held liable for 
deficiencies of charges of past working expenses, so the repay- 
ments have been met out of net revenue, and in no instance 
have working expenses been charged with these sums. 

Maintenance of way charges exceeded that of last year by 
£59,137, mainly due to a larger number of sleepers being put 
into the track, to additional re-laying, and a higher minimum 
wage being paid to those in the labouring classes. 73.75 miles 
of track were relaid, 389,219 sleepers were renewed, and 
38,767 additional sleepers were put into the track. 


Results of Working compared with Previous Year, 


Year ended 
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THE ‘‘ECLIPSE” BOILER FURNACE. 


WE were recently invited to attend a demonstration which 
was given before a party of engineers and others interested 
in the working of steam boilers, at the London County Council 
establishment in Belvedere-road, Lambeth. The object of 
this demonstration was to show the principle and working 
of the ‘‘ Eclipse ’’ boiler furnace which is being put upon the 
market by the Eclipse Boiler Furnace Syndicate. This 
furnace is intended to consume the smoke due to incomplete 
combustion, and also to economise in fuel. The appara- 
tus consists of a gas producer which delivers at the far end of 
the furnace and behind the bridge a volume of gas which sets 
up a secondary combustion, producing incandescence. At the 
back of the bridge a brickwork combustion chamber is formed, 
and air and gas are conveyed to this chamber by means of pipes 
fixed some little distance below the fire-bars. Steam jets are 
used in front of the boiler which provide forced draught to 
the pipes, and consequently in the brick chamber containing 
the gas and air. In addition, other steam jets are used to 
force heated air over the top of the coal furnace. The bricks 
on the top of the chamber at the back of the bridge are 
arranged in a special manner, and spaces are left for the gas 
to find its way out of the top of the chamber, so that a 
secondary combustion is set up behind the ordinary coal fire. 
Thus the smoke from the fire is driven by the draught against 
this wall of intensely hot flame, where it is burnt up and 
destroyed. One point which should be mentioned in connec- 
tion with the gas producer is that coke breeze is used in it. 

At the demonstration which we witnessed the appara- 
tus was shown in operation on a Lancashire boiler. As 
the water pumped into the boiler was not measured, it was 
not possible for us to ascertain how much work the boiler 
was doing. The coal used was a highly bituminous slack. 
For about two hours the boiler was kept working with this 
coal under the conditions outlined above and with the 
‘* Eclipse ’’ furnace in use. The top of the shaft could be 
clearly seen through the glass roof of the building, but during 
the whole of the time no smoke was observed. To demon- 
strate the effect of the ‘‘ Eclipse’’ furnace, at about the end 
of two hours it was put out of use, when on firing the boiler 
smoke appeared in abundance. The increased economy 
claimed as a result of using this apparatus is considerable. By 
burning best Nixon’s Navigation coal in a Lancashire boiler of 
this size it has been found that the cost of raising 10001b. of 
steam is about fifteenpence. From independent tests carried 
out by the National Boiler Insurance Company, Mr. J. 
Swinburne, and by the Eclipse Boiler Furnace Syndicate, 
1000 1b. of steam in the same boiler equipped with this new 
boiler furnace and heated with bituminous slack coal it would 
appear that the cost is 94d, This, we are informed, includes 
the cost of working all auxiliaries in connection with the 
‘* Eclipse ’’ furnace and the steam used by the steam jet. 








GEOLOGISTS’ ASSOCIATION.—In connection with the Jubilee 
celebration of this Association a conversazione will be held 
this evening at University College, Gower - street, W.C. 
The guests will be received by the president in the Flaxman 
gallery,from 8 to 8.20 p.m. During the evening two lecturettes of 
about twenty minutes’ duration, and illustrated by lantern views, 
will be given in the Haywood Theatre. The first being ‘‘ In the 
Himalayas around Kangchenjunga,” by Professor E. J. Garwood, 
and the second ‘Reminiscences of Association Excursions,” by 
G, W. Young. 

Motor VEHICLES.—With reference to the notification made on 
the 13th June last, that the Army Council had decided to offer 
money prizes for the light tractor that would most nearly fulfill 
military requirements in a trial test, the Secretary of the War- 
office announces that the amount of the prizes will be as follows :— 
From War-office funds, £500; from India-office, £250, The 
number of entries—which closed on the 3lst August—is eleven, and 
includes tractors fitted with internal-combustion engines and with 
steam engines, the latter including locomotve type flash boilers, 
water-tube boilers and flash generators. The road trials will 
commence on Monday, Ist March, 1909. The competing vehicles 
will assemble by 9 a.m. on Friday, the 26th February, in the 
competition enclosure, which will be open to competitors from 
9 a.m. on Thursday, the 25th February, 1909. The «itnation of the 
enclosure is to be announced later. 
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FIRST-CLASS BATTLESHIP BELLEROPHON 














H.M.8. BELLEROPHON. 

WE illustrate above the first-class battleship Bellerophon. 
This ship is an improved Dreadnought, and is the first of the 
class comprising the Téméraire and Superbe. She was laid 
down at Portsmouth in December, 1906, and our engraving 
represents her as she steamed out of the harbour to carry out 
her gunnery trials off the Nab. The Bellerophon has a greater 
displacement than the Dreadnought, being 18,600 tons, as 
compared with 17,900 tons, Her leading dimensions are :— 
Length along the water-line, 520ft.; length overall, 526ft.; 
beam, 82ft.; draught, 29ft. maximum. Her machinery, 
which was built at Fairfield, consists of Parsons turbines 
having a designed horse-power of 23,000. She is propelled by 
four screws, and has, we believe, exceeded her designed speed 
of 21 knots. Not much information has been made public 
concerning the guns which she carries, but it is certain that 
she has ten 12in. guns and several 4in. With regard to torpedo 
tubes, there are five submerged, four broadside, and one at the 
stern. 





NEW ORIENT LINERS. 
TWO of the five new twin-screw steamships being con- 
structed for the fleet of the Orient Company have now been 
launched. These are the Orsova, sent off the stocks by John 
Brown and Co., Clydebank, on November 7th, and the Otway, 
consigned to the water by the Fairfield Company, Govan, on 
Saturday last. The third vessel is now approaching the 
launching stage in the yard of the London and Glasgow Ship- 
building Company, Govan. These, and the other two vessels, | 
still on the stocks of Messrs. Workman, Clark and Co., Bel- 
fast, are in all essential features sister ships, approximately 
of 12,000 tons gross measurement, 552ft. in length, 63ft. 3in. 
in breadth, and 46ft. in depth. The building of the five 
vessels at this time is to meet the demands of the Orient | 
Company’s new contract with the Australian Commonwealth, | 
and the design of the ships as regards hull construction, out- 
fit, and accommodation has been most carefully gone into 
with the view of in every way fulfilling modern requirements 
in the service befween the home country and Australasia. 
The following genera] particulars of the Otway apply equally 
to her sister ship, the Orsova, and the others not yet 
launched. The hull is divided into ten water-tight compart- 
ments, and there are seven decks—boat, promenade, shelter, 
upper, main, lower, and orlop. Accommodation is provided 
for 280 first-class, 115 second-class, and 700 third-class 
passengers and emigrants. At the fore end of the promenade 
deck there is situated the lounge and first-class entrance. 
Over the main staircase there is a large skylight, which 
affords light and air to the lounge. A passenger elevator is 
fitted to carry passengers from this entrance to the various 
decks and saloons. Adjoining this room, and entering there- 
from, is the first-class music-room and library. Amidships 
on the promenade deck is a large deck-house enclosing the 
first-class state rooms, which consist of single-berth rooms 
fitted with brass bedsteads and rooms for two persons, At 
the after end of this house is the first-class smoking-room. 
The shelter deck forward of the bridge bulkhead is reserved 
for the working of the vessel. Abaft this bulkhead for a 
distance of about 60ft. the ship’s side plating extends to the 
promenade deck and continues aft into a deckhouse, 160ft. 
long, with a promenade on either side. At the forward end 
state rooms or suites of rooms have been arranged, with 











separate sitting-room, bedroom, and bathroom, the living- 
rooms being most elaborately fitted and furnished. Imme- 
diately abaft these cabins, and in the centre, there is a large 
well over the first-class dining saloon, with special cabins on 
each side. The first-class dining saloon, which adjoins the 
main staircase, is a magnificent hall, extending in breadth 
from side to side of the ship, and measuring over 50Oft. in 
length. The tables, each arranged for ten persons only, will 
accommodate 148 persons. The second-class saloon is 52ft. 
long by 63ft. wide, and is capable of seating 151 persons. 
Aft of the saloon is accommodation for second-class in state 
rooms fitted up on the Bibby system, giving light to the 
inside rooms, with berths to sleep two or three persons. 

The Otway will be propelled by twin screws, each being 
driven by an independent set of quadruple-expansion engines, 
balanced on the Yarrow, Schlick, and Tweedy system. The 
high-pressure and the first intermediate-pressure cylinders 
have piston valves, and the larger cylinders have ordinary 
flat side valves, all worked by the ordinary Stephenson link 


| motion, and controlled by steam reversing gear of the direct 
| acting type. The shafting is of hydraulic forged Siemens- 
| Martin mild steel. The crank shaft was built at the Fair- 
| field Company’s works, and is in four sections. The twin 
| screws have three blades each, and are of bronze, fixed to cast 


steel bosses. Steam will be supplied by four double-ended and 
two single-ended cylindrical boilers designed for a working 
pressure of 215 lb. per square inch. Howden’s system of 
forced draught is fitted to all the boilers, the necessary air 
pressure being sustained by five large motor-driven fans. 

With the launch of the Otway the building stocks at Fair- 
field are left entirely vacant. The company, however, has 
six new vessels to lay down, three being British torpedo-boat 
destroyers of 27-knot speed and three Channel steamers for 
the Zeeland Steamship Company’s service between Queen- 
borough and Flushing. The contract for the latter vessels 
has been given to the Fairfield Company in the face of an out- 
cry in the Dutch Press against having vessels built outside the 
country and of a substantial fine having been imposed on the 
Zeeland Company for persisting in the course of building the 
vessels at Fairfield. 








ADMIRALTY ORDERS. 





ORDERS for new second-class cruisers of the Boadicea type 
have been placed with Messrs. Beardmore and Co., Vickers, 
Sons and Maxim, Sir W. G. Armstrong, Whitworth and Co., 
the Fairfield Company, and John Brown and Co. Each firm 
named will build one cruiser. The speed is to be 26 knots 
and the engine horse-power 22,000. The lowest accepted 
tender for any one of these cruisers was about £292,000 and 
the highest slightly over £300,000. Seven more destroyers 
have also been ordered quite recently, J. S. White and Co., 
of Cowes, getting two and the following firms one each :— 
Hawthorn, Leslie and Co., J. Thornycroft and Co., Beard- | 
more and Co., Denny Bros., and the London and Glasgow 
Engineering and Iron Shipbuilding Company. Some months 
ago, it will be recalled, an order for nine 27-knot destroyers 
was divided between Cammell, Laird and Co., the Fairfield 
Company, and John Brown and Co. We understand that the 
penalty clauses in the new contract are extremely severe. It is 
reported that no less than £9000 will be forfeited if the speed 
on the reliability trials is less by one knot than the contract ' 
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speed and £20,000 if the deficit falls to two knots. The price 
of these boats is about £110,000 each, which is considerably 
more than the cost of the first nine, which were placed for 
£900,000, some being as low as £97,000 each. The severe 
penalty clause mentioned above accounts probably, in part at 
least, for the difference. 

It will be noticed that the bulk of the orders have gone to 
Scotland, and that the Tyne has come off but poorly. 
Probably the Tyne quotations were higher than those of the 
Clyde. The Tyne hopes to get the order for some of the 
turbine machinery for dockyard cruisers and battleships. 








Great EasTeRN RatLway: LocoMoTivE DEPARTMENT.—The 
fifth annual re-union dinner of the past and present staff of the 
Locomotive Department of the Great Eastern Railway was held in 
the Abercorn Rooms of the Liverpool-street Hotel, London, on 
Friday, November 20th, when a company numbering sixty sat 
down to dinner under the presidency of Mr. W. F. Pettigrew. 


GAS-MAKING AT COATBRIDGE.—U pwards of one hundred members 
of the Western Branch of the Scottish Junior Gas Association 
visited Coatbridge on November 21st, and inspected the gasworks 
there, which have the reputation of producing the cheapest gas in 
Scotland. Among those present were Mr. Alex. Wilson, manager, 
Glasgow Corporation Gasworks ; Mr. O’Uonnor, Edinburgh; Mr. 
Whitelaw, President of the Junior Association, &c. From a state- 
ment made by Mr. Wilson, the manager, after the round of 
inspection, it appeared that in 1880 the number of consumers was 
3780, which since then had increased to 10,000, while then the 
annual produce of gas was 41,000,000, as compared with 181,000,000 
cubic feet now. ‘The coal carbonised then was 5000 tons per 
annum, as compared with 22,000 tons at the present time. The 
Coatbridge Company was the pioneer in Scotland with the pre- 
payment system of supplying gas, and it has now 4000 of these 
metres in use. In relaying and rearranging the works, according 
to Mr. Wilson, the company has, by adopting the ‘“‘Gadd and 
Mason” columniess holder, effected a considerable saving in the 
first cost. The company sells its gas at the rate of 1s. 7d. for 
motive power and 2s. for lighting purposes, and also pays the 
largest dividends in Scotland, even although Jabouring under a 
sliding scale which provides that for every ld. of benefit the 
shareholders derive the consumers get 57d. 


Scottish HIGHLANDS AND WATER PowER.—The possibilities of 
deriving electric power from Highland lochs and rivers was a 
question to which some attention was devoted by Mr. Alex. New- 
lands recently in his retiring address as president of the Inverness 
Scientific Society aud Field Club. While many of the larger 
rivers, he said, were capable out of their relatively large ordinary 
flow, of being utilised for small powers, impounding works must 
be resorted to if their full capabilities were to be utilised. Fur- 
ther, if the water from the catchment areas in the north was to be 
utilised to its full extent for power it must be impounded and 
crought under control. The rivers flowing out of these areas gave 
much too varying discharges to be successfully adapted for power 

urposes on any large scale. He did not contend that there were 
Immense existing possibilities of power from water in the High- 
lands. A plant of 1000 or 2000 horse-power could not be con- 
sidered as immense when compared with the large power plants 
existing in Switzerland and Norway. As instances of the success- 
ful application of water resources in the Highlands, Mr. Newlands 
alluded to the large business carried on by the British Aluminium 
Company at Foyers, and the still larger works now being built at 
Kinlochleven. Power in small units was quite possible of develop- 
ment in the Highlands, and if this development could proceed 
without serious, if any, detriment to the sporting interests, and a 
new source of revenue be thus created, Highland landed pro- 
prietors would very readily consider new proposals as to power 
areas, 
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FOUR-CYLINDER COMPOUND LOCOMOTIVE, 
HUNGARIAN STATE RAILWAYS. 
AFTER a considerable period of experiment with various | 
systems, the State Railways of Hungary have finally adopted | 
as standard practice the four-cylinder balanced compound | 
locomotive engine. 


levers and valves a central admission of the steam can be | 


obtained by connecting the outside valve stems at their front | 
ends with the transverse rocking levers, disconnecting the | 
outside valves from the valve gear, and driving the inside | 
valves by means of ordinary two-armed rocking shafts. A | 
simpler plan is to forge or key the valve crank on the driving | 


direct to the two large cylinders ; the valve is then reverseq 
thus opening the low- pressure valve to the receiver, and closing 
the high-pressure exhaust to the blast pipe. The employ. 
ment of intercepting valves is, however, almost unanimous} 

disapproved of for modern types of locomotives by those a 
have had large experience in four-cylinder compound engines 


| wheels in a position diametrically opposite to the normal, | The valve discs are formed of two steel castings of equal 














Fig. 1-ATLANTIC TYPE COMPOUND EXPRESS LOCOMOTIVE, HUNGARIAN STATE RAILWAYS 


The engine typ? belongs to that now common in Central | 
Kuropean locomotive practice, and is considered to be the most | 
advanced in respect of superior efficiency combined with | 
simplicity. The four cylinders are grouped in one transverse 
line, and all drive the same pair of wheels. One set of valve | 
gear actuates all four valves, the transmission of the move- 
ment from outside to inside being by transverse rocking 
levers carried on vertical fulcrum pins according to the 
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and raise the radius bar to the top pin of the lead lever, and 
then pin the valve stem in the position vacated by the radius 
bar—a plan followed in France and Belgium for inside 
admission for four-cylinder types. In Central Europe, how- 
ever, the normal disposition of the Walschaerts’ gear is 


| maintained, and, when central admission is required for both 


valves, double or triple-headed valves are introduced for the 
outside cylinders only, all valves travelling simultaneously in 


diameter, one portion tightly filting within a recess in the 
other, so dispensing with a junk ring. The valve piston ring, 
7i mm. wide, is cut with a steam-tight Z joint, the butting 
ends on each side of the Z allowing an interval of about 
4 mm. between ends when the liners are new. Inside the 
packing ring is inserted a steel ring of round section, 
6 mm. diameter, with spur ends sprung into holes recessed 
in the packing ring on either side of the joint. The out- 
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Fig. 2—ATLANTIC 


arrangement first employed by Mr. Webb, with the differ- 
ence that the rockers are driven from the rear end of the 
valve stems instead of from their front ends. 

For the level lines of the Hungarian State lying between 
Budapest and Vienna, and for service with the fastest trains, 
the four-coupled ‘‘ Atlantic’’ wheel arrangement is sufficient, 
and also advisable where wide overhanging fire-boxes are 
adopted. 

One of the latest engines of this type is illustrated in Figs. 
land 2. Inservice the new engines are required to pull a 
load of 300 tons at 62 miles per hour when allowed black 
coal, having an evaporative power of 6lb. water per pound 
of fuel. 

During preliminary runs on the Budapest-Pressburg line 
with a carriage load of 357 tons, the speed maintained on the 
level was 69 miles per hour, the power developed being about 
1870 horse-power, or 7.3 horse-power per square metre of 
outside heating surface. In speed trials with a steadying 
load of 75 tons behind the tender, the rate of 874 miles per 
hour was attained, and in a further trial the maximum 
velocity realised was 94 miles per hour. 

To obtain the greatest economy in compound working the 
cylinder ratio high pressure : low pressure adopted is 1 : 2.98, 
the cylinder diameters being 14}in. and 203in., with a piston 
stroke of 26in. 

The driving axle is balanced by the four motions directly 
connected to it. Each high-pressure inside crank is keyed at 
an angle of 180 deg. with respect to each low-pressure crank 
outside, while each crank driven from a cylinder of equal 
diameter forms an angle of 90 deg. with that of its fellow. 
All valves are of the ordinary simple piston type, operated by a | 
single set of Heusinger von Waldegg valve gears deriving 
motion from the valve cranks and crossheads outside the 
frames. 

From the engravings—Figs. 3 and 4—it will be noticed | 
that the outside valves are driven direct. With the same | 
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TYPE COMPOUND EXPRESS LOCOMOTIVE, HUNGARIAN STATE RAILWAYS 


the same direction. Much attention is given to these details | 
by continental engineers with the purpose of obtaining the | 
utmost simplicity, while doing away with any inside valve | 
motion and in increasing the thickness of the crank cheeks | 


side half of the valve is inserted in place and the whole 
screwed up-by a nut against the shoulder of the valve 
stem, a pin then securing the nut in its position. The 
valve is permitted a play of 4 mm. on the valve stem. The 


through the augmented width thus gained inside the frames. | ports in the valve liners are traversed by thirteen skew 


This compound engine is an exception to modern types in 


bridges. The steam pressure on the outside of the valve 
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Fig. 3—HIGH AND LOW-PRESSURE PISTON VALVES 


that it is fitted with intercepting valves. This valve differs | 
principally from the French rotary intercepting valve 
in being of the piston type. The construction of the 
valve is fully illustrated in the engraving Fig. 5. It is 
situated directly over each low-pressure—outside—piston 
valve. In starting a train it enables steam to be admitted 


rings is relieved by steam admitted behind them through 
six 10mm. holes drilled through the outside disc of each of 
the valves. Each ring is milled circumferentially with 
two 4mm. oil grooves. The lap of the high-pressure valves 
is 88mm., the lead 7 mm., and the lap of the low-pressure 
valves 43 mm., and the lead nil. The details of the valve: 
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chest cover, low-pressure, cast in one with the bracket carry- sweeping and to the sprays for damping fires in the smoke- Heating surface, tubes 249.63 sq. m 
‘a the valve spindle, can be followed from the engraving. | box. A heat deflector-plate is provided behind the domed v. os total - 262.28 oq. m. 
ing : : - . ; 4 Working pressure .. .. - 16atm. 
With the large outside cylinders now in use, the outside | smoke-box door, and in front of the latter is a pressed cone of Rigid wheel base, drivers - 2.240m. 
motion bracket is being generally replaced by short outside thin steel for lessening the atmospheric resistance, Tightness Bogie wheel base.. .. .. - 2.400 m. 
frames supporting the radius link and weigh-bar shaft. The of the fire-door is assured by twelve pinch levers around its aa at i A - 5+ Sum: 

: ; Pr “ ~ ailers, radius of radial boxes 2.300 m: 
resent example shows a combination of. the old and new circumference. Spark arresters of horizontal form are fitted Trailers, traverse .. .. . €0 + 60 mm. 
arrangements. in the smoke-box. Wheel base total .. 9.780 m. 
On the low-pressure, cylinders the usual relief valves | The frames are cut from very wide plates in order to allow Ween her oe an — 
are provided and regulated to 1041b. pressure, and an air- room for a deep fire-box and deep ashpan, and with clearance Weight of engine loaded . 74.360 tons. 
guction valve is fitted to the high-pressure and low-pressure | sufficient for the dropping panel in the grate. A consider- Height, boiler centre 2.850 m. 
cylinders and valve chests to provide for running with able amount of extra work, weight, as well as higher cost are pet ol pe ete oe 4.560 m. =15ft. 
y ' 7. b : , height to centre of tank 1.850 m. 
closed regulator. By means of a copper pipe these valves are involved in the construction of such frames. Maximumheight.. .. .. .. .. pas 3.350 m. 
connected with the receiver gauge. In addition to this means The wheels have Didsgyér cast steel centres and ” width .. 3.100 m. 
of indicating to the driver the pressure in the low-pressure Resicza chrome nickel steel tires. Steelcastings are employed _— Say em, 
A 7 = poe . gie centres. . 3.450 m. 
steam chest, there is a U water gauge in the cab showing the for the trailing wheels, radial axle boxes, and for the tender Bogie wheel bases... 1.600 m. 
vacuum created in the smoke-box by the blast nozzle, which axle boxes, All wheels are braked—70 per cent. of the weight Total wheel base .. 5.050 m, 
f= 299.----jhp-- LIZ. 
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Fig. 4—-VALVE GEAR AND LOW-PRESSURE PISTON VALVE 
is of the variable wing type. Oiling of the cylinders , on the driving wheels and 50 per cent. of the weight on the ees > ype 
and valves is effected by a couple of Friedmann pumps _ bogie wheels. The engine has two 13in. brake cylinders and Weight a ‘atom, full. 47.4 tons. 
operated from @ light connection on to the valve stem, these | the bogie one 10in. The Westinghouse rapid action brake is Wheel base, engine and tender 16.280 m. 
employed, the exhaust from the compressing pump being Weight loaded, engine and tender 121.8 tons. 


pumps being lodged close up behind the steam chests, and so 
protected from the cold of the Hungarian winter climate. 
The boiler is of the modern wide fire-box type with sloping 
back plate. Horizontal plates are used for staying the boiler 
head, instead of the vertical gussets now employed for enabling 
the steam to rise with more facility from the back water 
space. The longitudinal seam of the first barrel ring is 
welded, thus materially facilitating the make-up and riveting 
together with the throat sheet, &c. Mild steel plates of 
36 kilos. to 42 kilos, tenacity with 22 per cent. elongation are 
employed for the boiler shell. The longitudinal seams are 
double-cover strapped and cextuple riveted, so that the strength 
of the joint is equal to 86 per cent. of the drilled plates. 
Seamless tubes made by the Zolyombrézé process are used in 
the boiler, their fire-box ends being contracted and secured 
with outside ferrules and the front ends expanded and fixed 
with inside ferrules of copper. In addition, there are five 
stay tubes, 6mm. thick, screwed and expanded in the fire-box 
plate, and secured by nuts and washers in the smoke-box 
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carried by a pipe through the chimney to its cap where it does 
not pull on the fire. A compressed air sander of the Hungarian 
State Railway’s design is applied to the driving wheels. The 
speed is indicated and automatically recorded by means of the 
Hausshaelter tachograph. In the large roomy cab, spring- | 
cushioned leaning stools are provided for both men. 

The tender is of the Vanderbilt type. Its cylindrical tank 
has a capacity for 18 tons of water, and the hopper above it 
holds 8 tons of coal. The tank has a very low centre of 
gravity, and it has the advantage of allowing the bottom to 
be completely drained. It is divided into compartments by 
means of transverse partitions, and is carried on side frames 
of rolled pressed plates riveted to it. These side frames | 
extend behind the tank as a fixing for the transverse bracing, 
which is also of rolled plates having a tensile strength of 34 
to 47 kilos. per square millimetre, with an elongation of 18 
per cent. The intermediate bracings are steel castings of I 
section riveted to the side frames, and are supported on the 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





CORROSION. 


Stmr,—My attention has been called to an editorial article in your 
issue of October 16th, in which you review and comment on my 
work on the corrosion of iron and steel. I am aware of the high 
standing and widespread influence of your publication in the engi- 
neering world, and also of your well deserved reputation for fair- 
ness and good judgment. In view of this I should feel much 
gratified if you would allow me to reply to some of the points that 
you have made in criticism of my work. It is evident that your 
reviewer has never seen a copy of my principal publication which 
describes the experimental part of the investigations which I have 


| been carrying on for a number of years. 








Fig. 5—-ARRANGEMENT OF INTERCEPTING VALVE 


plate. Besides the manholes, numerous wash out and mud | 
holes are provided—twenty-nine, including the plug holes. 
Regular water cocks of large size are fitted at each front | 
corner of the fire-box shell. Expansion movements of the | 
boiler are allowed through the slides, with broad liners of | 
bronze, formed on the frame-bracing behind the fire-box, and | 
Supporting broad feet forged on the rear of the foundation 
tng. The dome has a water baffle plate, and incloses a 
duplex slide regulator having a small pilot or relief valve on 
the main valve. 

Sliding fire-doors are employed which are operated by one | 
lever. Water feed is maintained by two 11 mm. Fried- 
mann restarting injectors. Direct-acting safety valves on 


Ashton’s system are fitted to some boilers and ordinary pops, | 


on an elbow-pipe on the dome, to other boilers. Connected | 
with the injector pipes on the left side there is a hose for | 
Spraying the dusty lignite coal, and another pipe connecting 
With the jets for clearing the ashpan ; while on the right side 
the injector pipe is connected to the smoke-box lance for tube 





truck frames both at the bogie pin and also on the upper bars of 
the diamond trussed frames. 

The traverses of the diamond-pattern bogie frames are steel 
castings, of U section, of 40 to 50 kilos. tenacity with 15 
per cent. elongation. The rail guards are not attached to the 
bogie frames, as is more usual, but to the side frames. All 
wheels are braked from a 10in. brake cylinder through a 
system of rods with compensating movements. A footboard 
runs the full length of the tender, and gates are provided 
between the tender and locomotive. 


The following table gives the principal dimensions of the 


| engine :— 

Po 0.360 m. 
Cylinders, L. P. a aes 0.620 m 
Piston stroke ae ee 0.660 m } 
Driving wheels, diameter... 2.100 m. } 
Bogie wheels, diameter .. .. 1.040 m. 

al rear wheels, diameter . . 1,220 m. 
GPO, Ge ae” sk 3.895 sq. m. | 
Heating surface, fire-box 12.65 sq. m 





This work, entitled ‘‘ The Corrosion of Iron,” was published as 
Bulletin No. 30, Office of Public Roads, United States Department 
of Agriculture, in May, 1907. A shorter paper on “Electrolysis 
and Corrosion,” to which your editorial undoubtedly refers, 
was presented to the meeting of the American Society for 
Testing Materials at its annual meeting in June last. This latter 
paper was, generally speaking, academic in character, and was 
ae supplementary to my previously published work. Taken 

y itself it could not be expected fairly to represent the extent of 
my researches nor my general knowledge of the subject. Had 
your reviewer read my bulletin, he could not in fairness have 
accused me of being ignorant a few months ago that the use of 
zine in marine boilers to protect them from corrosion is ‘ very 
ancient.” However ‘“‘ ancient” this practice may be, I certainly 
called attention to it on page 29 of my bulletin, published nearly 


| two years ago, in the following words :— 


“The expedient of using metallic zine in boilers to overcome 
the local electrolytic effects in the iron by producing a still greater 


| electrolytic effect at the almost exclusive expense of the more 


positive zinc is well known and has been in use for a long time. 
Although the theory on which the use of zine for this purpose is 
based is sound, great difficulty has been encountered in maintain- 
ing good metallic contacts between sufficiently large surfaces of 
the two metals under the conditions which maintain in a boiler.” 

In view of the above it seems unjust to accuse me of ignorance 
in regard to such a widely known subject. Had your writer seen 
my Farmers’ Bulletin on the ‘‘ Corrosion of Fence Wire,” published 
in November, 1905, he could hardly have accused me of failing to 
do justice to the effect of manganese on the resistance to corrosion 
of iron and steel. You inform your readers that manganese is 
added to steel because it is necessary, and that if it were omitted 
it would have to be replaced by some other ingredient which might 
be equally injurious. It is precisely this that a number of us are 
trying to find out. We are not pursuing the method of asking 
the opinion of experts in the iron and steel industry, but we are 
making steel in open-hearth furnaces practically free from 
manganese and putting it into service. 

It is related that a certain rustic, on being shown a dromedary 
at an exhibition, after observing the creature with some attention, 
turned to the bystanders with the remark, ‘‘’ Taint so, there’s no 
such animal.” It is sincerely to be hoped that engineers will not 
look upon manganeseless steel as a dromedary among metals, 
Several rolling mills in the United States have adopted my advice 
and suggestions, and after much trouble and expense are making 
open-hearth metal free from manganese and almost free from all 
impurities, particularly for use in manufacturing corrugated road 
culverts. This metal is giving great satisfaction to the buyers, and 


| is claimed, I think justly, to be more resistant to corrosion than 


the ordinary run of steels used for similar purposes. 
After all our trouble and the expense we have been to, it is 
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grievous to"read in THE ENGINEER that™my suggestions when"new 
are quite impracticable, and when practicable are not new. This 
is the more to be tted in view of the fact that the American 
Society for Testing Materials, the United States Steel Corporation, 
the Paint Manufacturers’ Association of the United States, the 
United States Navy Department, and the Panama Canal Zone 
authorities, are all co-operating with the writer in a number of 
practical tests, which are intended to determine how to make 
useful to engineers the results of modern scientific research on the 
cause and cure of corrosion, 

It is difficult to understand how, in the light of the results of 
modern investigation, a learned writer can state that corrosion 
does not take place if free carbonic acid is not present. As I have 
shown in Bulletin No. 30, if this statement is true, we must 
conclude that in an atmosphere that did not, like that of this 
earth, contain about 004 per cent. of carbonic acid gas, the 
rusting of iron would be an unknown phenomenon. If we examine 
the work of recent investigators of the corrosion of iron, we find 
defending the carbonic acid theory, Moody and Friend, while 
among those who oppose it on the ground of experimental evidence 
are Dunston, Jowett, Goulding, Whitney, Cribb, Walker, 
Cederholm, Brent, and Cushman. In the writer's opinion the 
carbonic acid theory as the sole cause of corrosion is untenable, 
and should be relegated to the scrap heap of worn-out, unsupported 
theories, 

In justice to my work, as well as to the large number of 
engineers and metallurgists who have sought my advice on the 
important subject of the causes of corrosion and the protection of 
steel, 1 respectfully request that you will publish this communica- 
tion in your columns. "i 

ALLERTON S. CUSHMAN. . 
Assistant Director and Chief Chemist, Office of Public 
Roads U.S. Department of Agriculture. 

[We publish Mr. Cushman’s letter with pleasure, and will only 
point out that we were discussing a certain paper of his wh'ch we 
specified, and we do not think our deductions from that paper were 
unjustified. With regard to CO., we should like to remark that 
there is a great difference between saying that the presence of 
CO, is necessary to cause corrosion of iron, and that it is the ‘‘ sole 
cause.” Whether iron would corrode in an atmosphere other than 
that of our earth does not strike us as very pertinent. It would 
be equally open to us to say that oxygen is not the cause of oxida 
tion, because we should be forced to believe that in an atmosphere 
without oxygen oxidation would be an unknown phenomenon. An 
argument of the kind might be put to many quaint uses,—Eb, 
THE E.] 


WATER HAMMER, 


Str,—The problem which appears to be attracting some attention 
at the present moment is the following :— 

What theory can be advanced to explain why it is dangerous 
to admit steam to a pipe which contains water, even when this 
water is lying at a dead end and cannot be projected through the 
pipe? Further, why is it dangerous under these circumstances to 
attempt to drain the pipe by a pet cock unless the utmost care 
be used ? 

I give a sketch in Fig. 1, which may possibly explain why it is 
dangerous to admit steam to a pipe which is not full of water. 
The conditions are supposed to be that the steam pipe A is half 
full of water, and the connection to the boiler is shut off at B. 














The steam pipe will be full of water vapour above the water lying 
at the bottom of the steam pipe. On opening the stop cock the 
steam enters to destroy this partial vacuum. Now, if in doing 
this it creates such a wave that the crest of this wave touches the 
top of the Sy we have the conditions shown in the dotted line. 
The space D contains a partial vacuum whilst steam is entering 
the space E. It is easy to see that under these conditions the wave 
will rush to fill the space D, and may very well come into contact 
with the end of the pipe with destructive violence. Further, it 
would not matter in the least whether the end of the pipe were 
dead closed by a flange or communicating by a superheater, as in 
Fig. 2, with a second pipe full of water. The shock would be 
transmitted by the water, and it might easily be that it would be 
the more distant pipe which would fracture. 

This, however, is only one condition. How will this app'y to 
the case where the steam valve is open, and therefore the steam 
pipe A is half full of water, in communication with boiler steam ? 
There is now no partial vacuum. Yet in some cases, as we know, 
the opening of a pet cock will cause a disastrous explosion. Two 
explanations are possible. 

(1) If the plant has been standing for some time, it is more than 
possihle, especially in the case ot a big steam pipe, that the water 
at the bottom of the pipe may be quite cold. Every engineer 
knows that if a horizontal boiler be fired up too quickly in raising 





steam, the bottom of it may be cold when steam is up to 100Ib. 
per square inch, which is not supposed to be the best treatment for 
boilers. Here, then, we may havea layer of cold water in the 
pipe surmounted by a layer of boiling water—how thick no one 
knows—and on the top of all boiler steam. The drain-cock F is 
opened, and the water disturbed, and therefore it may be mixed, 
the hot and cold water mingling together to make water of a lower 
temperature. This immediately begins to condense some of the 
steam above it, and that in turn is replaced by fresh steam. We 
now have the same conditions as before. Boiler steam entering 
above water of a lower temperature than the steam—this might 
readily produce a wave which would fill the pipe, and which would 
then be certainly projected violently against the end of the steam 
pipe. It should be noted that the presence of a goodly number of 
‘‘ifs” in this demonstration is no bar to its validity ; we are not 
examining a phenomenon of inevitable occurrence, but one 
which is ——— rare, and which is therefore probably due to 
some cause which is only present ‘‘ once in a blue moon.” 

Even if in this last explanation it could be proved that all the 
water were at boiler steam temperature my explanation is not 
barred. Go into your engine-room and turn off the upper (steam) 
cock of the boiler gauge glass. The water instantly rises and fills 
the glass. What omes of the steam! Does it condense in 
water of presumably equal temperature? If so, why does it not 
condense in drops all the time on the gauge glass 4nd run down 
on to the water !—a thing which is very seldom seen. Now might 
not this sudden filling of the gauge glass if it were scaled up one 
hundred times be dangerous? That column of water goes up the 
gauge with no insignificant velocity. Does anyone know at what 


velocity water has to be moving in a pipe to be dangerous if 
suddenly sto ? With things as incompressible as water it is 
at least Acer e that, where the steam pipe is very rigidly designed, 
a dangerous blow might be given at quite a low velocity, and 
should that be so, then it is easy to understand that if the sudden 
opening of a drain cock could produce a wave on the surface of 
the water which could touch the top of the pipe, then conditions 








would be favourable for a rush ona large scale, such as can be 
seen in the gauge glass. I admit, however, that it does not seem 
possible to me that the opening of a small drain cock could pro- 
duce such a disturbance if ded by cond tion, and I am 
inclined to believe that the former explanation is the more likely. 

In your leading article you say that in some cases water hammer 
is set up where there is no large surface of water, but I do not see 



































such a case in Mr. Longridge’s report, except such a case as is 
sketched in Fig. 3. Here it will readily be seen that if the engine 
stop valve A or a drain cock near it C is opened, the water will be 
drained from the vertical pipe D, and probably without danger, 
but as soon as the water falls to the horizontal pipe E, we again 
have the conditions of Fig. 1, and an accident may happen. 

As a suggestion, how would it be to fit a snifting valve at H— 
Fig. 1? Such a valve, by admitting air, would render the forma- 
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Fig.5. 


tion of either a permanent or temporary vacuum impossible. It 
would be interesting to try a series of experiments on this subject. 
I should like to try it, were I going to try the experiments, some- 
thing in the following way :— 

(1) Can water hammer be set up where all the water in the pipe 
is at steam temperature? In other words, could bad priming 
produce water hammer in this way? To do this one would steam- 
jacket the steam pipe and then endeavour to set up wave motion 


H. 























on the surface of the water within the steam pipe by arranging 
the supply pipe for steam as at A, Fig. 4. Here the steam pipe is 
yee: 5 downwards on to the surface of the water, which would 
tend to produce wave action. A pressure gauge would indicate 
what was happening. 

(2) I should then like to arrange matters so that the pipe would 
contain cold water, and introduce a snifting valve or pet cock at 
D, and observe the effect. Could water hammer be set up by 





opening this pet cock D alone, and if not, would the opening of 





the pet cock D before the drain cock E is opened prevent water 
hammer ? 

(3) Is it possible to set up water hau.mer by closing a cock jn 
the junction pipe between boilers? Fig. 5 shows the arrangement, 
The boilers being out of use—with steam up—for the time and the 
valves A B open, a body of water accumulates in the horizonta} 
pipe C. The valve A is then shut. As in the case of the gauge 

lass alluded to above, the water will rise and fill the branch R 
hen the column of water reaches the valve A, what pressure wil] 
be produced by its stoppage ¢ 

All these points could be ascertained fairly readily by a ver. 
cheap experimental plant, though it is possible that it micht be 
advisable to go to the expense of a bomb-proof shelter for the 
experimenter. 

‘here is still another point. I note that Mr. Longridge 
recommends, in almost every case, as a safe method that the 
boiler stop valves should be closed before the drain cock is opened, 
It would be very interesting to see whether water hammer could 
be set up in this way. It seems to me that it might, but that the 
conditions would be very unlikely to occur. Take Fig. 6. Here 
we have a long range of steam pipe with a stop valve at A, anda 
boiler junction valve at B. Past the stop valve A is a by-pass of 
considerable capacity, the end of which looks downwards on to the 
water accumulated in the pipe D. The pipe F is full of steam, 
through a leaky junction valve B. The junction valve B is now 
shut tight, off, and the conditions are that the pipe F is full of 
boiler-pressure steam, as also is the upper half of the pipe D, the 
by-pass being open. The drain & is now opened, and the 
surface of the water disturbed as described above. A wave js 
produced and fills the pipe D, and the steam, before this wave jg 
condensed, causing the water to rush to the end of the range, the 
steam necessary for this motion being supplied from that steam 
stored in the pipe F. 

It seems to me that we have here a set of conditions which are 
certainly improbable, but by no means impossible, and that the 
result might quite well be a fractured pipe or valve. At the same 
time, of course, the result of the accident in loss of life would 
probabiy be insignificant, on account of the small quantity of 
steam, comparatively speaking, which could escape through the 
fracture. J. 5S. V. Biokrorp, 

Cornwall. 


Sir,—In your issue of the 20th, page 537, you give an interest- 
ing and illuminative abstract from the Board of Trade report on 
the water hammer explosion at Preston, and in the same issue, 
page 549, Mr. W. Akhurst gives what I believe to be the clearest 
explanation we have yet heard of the true cause of the violence of 
the blow in water hammer, namely, the almost perfect vacuum 
which exists when the air has been gradually displaced by steam 
in a length of horizontal pipe containing cold water, after that 
water has been ruffled and set in motion. 

Mr. Akhurst fitly points out that arrangements for draining 
pipes never include provision for permitting air to replace the 
water of condensation when steam is not present, and he states, 
very much ad rem., that a brewer would not expect to draw 
beer from the tap at the bottom of a cask unless provision is 
— by the vent peg—for the influx of air to replace the 
iquia, 

The word “‘ vent” peg in this case means ‘‘ wind peg” or “ air 
peg.” In the early forms of steam engine, when boilers were 
spherical or oval, and made of sheet copper or very thin iron plates, 
their makers dreaded ‘‘collapse” from external atmospheric 
pressure more than ‘“‘explosion” from internal pressure, ont they 
provided for this by a “‘snifting valve”——‘‘ vent peg,” in fact. 
We in more “‘scientific” days have forgotten these little details, 
and apparently expect a column of water a few inches—or a very 
few feet high—to escape from a pipe against the pressure of the 
atmosphere ; in other words, we expect water to go up this long 
leg of a syphon. 

This is, | believe, the true determining cause of the production 
of water hammer, for surely no thinking person can express 
surprise at its violence when produced. Most of us remember a 
scientific toy of our youth, called, I th'nk, a ‘‘ vacuum hammer,” 
in which water, perhaps half an ounce, was sealed up in a glass 
tube in which a vacuum existed except for the vapour of water. 
If these tubes were upended when cold, the water fell to the 
lower end like so much lead, and with a blow that threatened to 
break the glass. When warmed in the hand the water would 
appear to boil, and the water hammer’s effect would be slightly 
less violent. 

As Sir Hiram Maxim once said in the Hall of the Institution of 
Civil Engineers—when questioned as to the danger from steam 
pressure in the water jacket of his gun—‘‘he had adopted an 
invention of our late lamented friend James Watt, namely, the 
safety valve.” So we, who would avoid water hammer, must 
adopt the invention of perhaps the Marquis of Worcester or 
Captain Savery, namely, the snifting valve, and thus ensure 
that the water has been enabled to escape from the pipes before 
the advent of steam in them. 

STEPHEN HARDING TERRY. 

17, Vietoria-street, S.W., November 24th. 


OIL FUEL. 


Smr,—We notice in your to-day’s issue, under the heading of 
‘* Dockyard Notes,” a remark to the effect that the objection to 
oil fuel is cost and difficulty of supply. 

Cost naturally varies from time to time, but there is no longer 
any difficulty in obtaining regular supplies of oil fuel. Twelve 
months ago the difficulty in the matter of supplies was simply one 
of transport, as, owing to a series of losses on tank steamers and 
the late labour troubles on the Tyne, the rates of freight ruling 
for tank steamers were absolutely prohibitive. 

At present this position no longer exists. The settlement of 
the strike is enabling a large number of tank steamers which were 
in course of construction to be completed, and in the course of a 
very few months the rates of freight for this class of vessel will 
be on a normal basis, and there will be no difficulty in the matter 
of supply. 
(For British Petroleum Company, Limited), 

Ric. AtREY, General Manager. 
London, November 20th. 


RECONSTRUCTION OF RAILWAY LINES. 


Sir,—In reply to ‘‘ Duplex’s” letter published in your last 
issue, if of any material interest to yourcorrespondent, I may 
say that during a recent visit to Canada, a reconstruction that is 
being carried out by the Canadian Pacific Railway, West of Banff, 
in the Rocky Mountains, was pointed out to me, which, when 
completed, will lengthen the track by thirty odd miles, and is 
entirely being undertaken to relieve the gradient. I regret, how- 
ever, that I can give no details, as I was only a casual passenger. 

O. CoorE-MEIN, Stud. Inst. C.F. 

Pwllheli, November 21st. 








INSTITUTION OF ELECTRICAL ENGINEERS: GLASGOW STUDENTS’ 
SgotTion.—At a meeting of this Section, held in the Glasgow 
Technical College on November 20th, a paper was read by M r. 
G. L. Black, on ‘Some Phases of Mains Testing.” Various 
methods were described for the detection of faults, including the 
loop test in its various modifications, and the method for using 4 
motor generator, the motor of which is designed to run on the 
mains voltage. ‘he method of fault signalling by means of a pilot 
wire was also described, as employed in Berlin. After a short 
discussion on the paper a series of lantern slides were shown 
illustrating various fittings in use in the Glasgow Corporation 
electricity department, 
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RAILWAY MATTERS. 


“wz hear that the London, Brighton and South Coast 
and the South-Eastern and Chatham Railway Companies have 
sanctioned the introduction of electrobuses into the forecourt of 
Victoria Station, a privilege denied to all other forms of mechanic- 
ally-driven omnibuses. 


Tue directors of the North Staffordshire Railway Com 
pany recently inspected the first of a series of six-coupled radial 
tank engines which have been designed by Mr. J. H. Adams, the 
locomotive engineer, and are being built in the works at Stoke. 
The feature of the new engines is their great haulage power 
Primarily they are for mineral traffic, though they are wel 
adapted for drawing heavy excursion trains. 


Tue London and South-Western Railway Company 
announces that during the ensuing year the whole of the mechanical 
engineers’ department will be removed from London to Eastleigh. 
The total number of the staff is approximately 1500, of whom about 
25) are apprentices. Including the families, this will mean an 
increase in the —— of Eastleigh of from 4000 to 5000. The 
railway company hopes that housing accommodation will be pro- 
vided by private enterprise. 


Tur attention of the Austro-Hungarian Railway officials 
has been drawn to the fact that Austria-Hungary could obtain 
coal from the Donetz basin to replace Cardiff qualities used on the 
Austro-Hungarian lines, subsequent to the excessive rise in the 
price of the Silesian coal hitherto used by them. The Austrian 
State Railways ordered 3000 truck loads, and the future of the 
trade depends upon suitable rates being arranged on the Russian 
side to compete against the Silesian coal. 


A pespatcH from Montreal states that the Grand Trunk 
Railway has under consideration an entirely new terminus scheme 
for Montreal, involving a cost of some millions of dollars. The 
new scheme, which is being designed under the direction of the 
new chief engineer, is of a twofold character, one feature of it 
being the construction of an air-line from the bridge to Bonaven- 
ture Station, with an appropriate terminal structure there and 
the other the quadrupling of the track from beyond St. Henri to 
give a double track for both passenger and freight traffic from the 
West. 

A private conference took place last Monday after- 
noon at the Board of Trade between representatives of English 
and Scottish railways, members of Parliament, and others on the 
subject of the running of Scottish expresses from London to Aber- 
deen and beyond. Sir Hudso1r Kearley presided, and after 
considerable discussion it was decided practically to revert to the 
former conditions which were in force regarding Scottish expresses, 
and on this agreement being arrived at, members have withdrawn 
their opposition to the North British Railway Bill now before 
Parliament. 


Tue parliamentary notice has been published of the 
intenticn to promote a Bill for the ‘‘ working union of the Great 
Northern, Great Central and Great Eastern Railways.” It isa 
ill to provide for the joint working, ‘‘either in perpetuity ” or for 
snch period as may be specified,” of the respective undertakings of 
the three companies, ‘‘ or some part or parts thereof.” To incorpo- 
rate, or provide for the appointment, of a joint committee ; and also 
to authorise one or more of the three companies to carry out cer- 
tain works, such as widening a part of the Great Central Railway 
from Manchester to Sheffield. 


Tue Great Western Railway Company has given 
notice that it will seek powers in the next session of Parliament 
for the carrying out of various extensions and improvements on 
its system west of Cardiff. The proposals set forth in the notice 
include the construction of a junction between the Rhondda 
and Swansea Bay Railway and the G.W.R., in the parish of 
Neath, the widening of the bridge which carries the Swansea 
and Neath branch of the company over the Tennant Canal near 
the Britton Ferry-road station, the construction of a new bridge 
near this station, and various other minor improvements in the 
parishes of Gelligaer, Ogmore, and Garw. 


By the presence of mind of the respective engine- 
drivers, what threatened to be a terrible railway collision at 
Birnetby, near Grimsby, last Saturday night, was reduced to a 
comparatively trivial mishap. A light engine had been allowed 
toget on to the main line in front of the Great Central Con‘inental 
boat express for Grimsby, through a signalman’s error. The 
driver of the express, seeing that a collision was inevitable, 
applied his brakes, while the dhicer of the light engine increased 
his speed in an endeavour to keep ahead. The trains, however, 
met, and both sets of buffers were smashed. Not a single 
passenger complained of injury, however, and the express was 
delayed only fifty minutes. 


We understand that it has been decided to construct a 
new section of the Rhodesian Railway between Gwelo and Blink- 
water, on the borders of the Victoria district. This section, which 
has a total distance of fifty-two miles, will tap a very rich agricul- 
tural country, and also traverse a mining district. Work on the 
section has already commenced, and it is expected the whole line 
will be finished within a year. The capital necessary for the line 
has been promised by the Beit trustees out of an amount left by 
Mr. Beit in his will for African railway construction. The new 
line will connect with the Cape to Cairo Railway at Bulawayo. 
With regard to the extension northward towards the Congo 
border, on the main Cape to Cairo line, negotiations are still in 
progress for providing the necessary capital. 


AccorpDING to a contemporary, the improvement of the 
railway accommodation at Alfreton and Clay Cross is occupying 
attention at both places. Each town isserved only by the Midland 
system, and the railway station is some distance from the town. 
It has been suggested that if the Alfreton and Clay Cross Urban 
District Councils were to combine and take the matter up, the Great 
Northern Company, whose line runs from Nottingham to Pye Hill 
and comes to a dead end at Pinxton, might be induced to run a 
branch line from Pye Hill, connecting up with the Great Central 
or East to West Railways at Chesterfield. The line would touch 
the populous district around Somercotes before entering Alfreton, 
and, proceeding thence to Clay Cross, could pass through Shirland, 
Higham, and Morton, none of which places, with the exception of 
Morton (Doe Hill Station), has any railway accommodation. 


Masor J. W. Prinaur’s report of his inquiry on behalf 
of the Board of Trade into the causes of the collision on the 
London and South-Western Railway at Clapham Junction between 
4 passenger train and a light engine on October 7th was published 
on November 13th. The collision occurred in a thick fog at 
6.42 a.m., and six ngers suffered from shock or from minor 
injuries, while the driver of the light engine was seriously burnt, 
and the guard of the passenger train was also injured. The 
Inspector says that all the precautions for signalling in foggy 
weather appeared to have been taken by the company, and it was 
to be regretted that by the thoughtlessness or hastiness of the 
signalman all these precautions were nullified. The responsibility 
for the collision rests, in the first instance, upon assistant-signal- 
man Beldham for not taking proper action to ascertain that the 
light engine had crossed Sal denead the through line before 


replacing the points. Rabbits, who wasin charge of the signalling 
operations, and was a man of greater experience. must share the 
ce in a lesserdegree. Theinspector also holds that if inspector 
Manzies had taken immediate action to inform the signalman that 





the engine was still occupying the down through line, the collision 
might perhaps have been avolied, me 


NOTES AND MEMORANDA. 


Tue best all-round rock-drill steel contains, according 
to the manufacturer's rating, 0.50 to 0.60 per cent. carbon, for this 
combines maximum toughness with a hard cutting edge. Milder 
steel should be used for the shanks, since it is cheaper, welds up to 
the cruciform easier, and is less liable to crystallise and break. 


Tue value of flue-gas analysis was shown recently in a 
New York City p»wer plant, where such an analysis indicated an 
excess of air. An examination of the boiler plant revealed a 
leaky condition of the flue dampers connecting certain boilers not 
in operation that was subsequently easily remedied and the 
operating results considerably improved. 


STANDARDISATION of sparking plugs for automobiles has 
been attempted by the American Association of Licensed Auto- 
mobile Manufacturers. The mechanical branch of this association 
for some time has been working on proposed standards for the 
dimensions. The form now agreed upon has a jin. diameter of 
thread 18 pitch, a shouldered or flanged seat l}in. in diameter, a 
minimum length below the shoulder of fin, and a hexagon head 
Zin. across the flats, 


Accorpineé to an American contemporary, the electro- 
lysis of water mains in Boston and vicinity is going on at a 
greater rate than ever before. The investigations made in 1907 
by the Metropolitan Water and Sewerage Board show that the 
pitting and disintegration of the pipes by electric action have 
reached a serious extent, and the destructive process is continuing 
even in places where insulating joints and other devices have been 
applied as a remedy. 


A NEW system of road making, which, it is claimed, 
will stand the wear and tear of heavy traffic, such as motor 
wagons, and be virtually dustless, is to be tried on a more extended 
seale by the Lancashire County Council. It has already been 
tested on short lengths of road, and after four years’ hard use 
the road shows no sign of wear. Itis made with small granite set’s 
3hin. to 39in., laid in intersecting circles, This method of paving 
is said to be much more economical thin paving with ordinary 
granite At the instance of the County Council the system is to 
be tried on a length of main road between Accrington and 
Haslingden. 


Tue First Lord of the Admiralty, in a parliamentary 
printed reply to Mr. Mackarness, M.P., who asked what was the 
effective fighting tonnage of the navies of Great Britain, France, 
Germany, and Russia, states that in the case of Great Britain the 
tonnage is 1,852,885, of which 1,749,874 represents vessels under 
twenty years of age and 103,011 vessels over twenty years of age. 
The fighting naval tonnage of France is 707,573, of which 592,699 
is under and 114,875 over twenty years old. The fighting tonnage 
of the Germany navy is 628,304, of which 561,932 represents 
vessels under and 66,372 those over twenty years of age. In the 
case of Russia the figures are respectively 241,778 and 48,543, 
making a total naval tonnage of 290,321. 


Ir is found that in an ordinary room, from which sun- 
light is excluded, the brightness of the daylight commonly runs 
as low as 75, or even ,}4, candle-power per square inch. The 
intrinsic brightness of nearly all artificial lights is much greater 
than this, which accounts for the injurious effects they produce 
on the eyes if situated within the range of vision. In a paper 
read before the Illuminating Engineering Society of Philadelphia, 
J. E. Woodwell discussed this subject, arriving at the conclusion 
that the best illumination isa diffused light of from ,4 to », candle- 
power perinch. Although ultra-violet light has heretofore been 
held accountable for strain and other injury of the eye, he points 
out that there is less ultra-violet light in the rays of various in- 
candescent illuminants than in direct or even reflected sunlight. 


Sort and odd lengths of lumber is the subject of a 
brief balletin sent out by the United States Forest Service. It is 
stated that 25 per cent. of the felled trees are never hauled from 
the woods simply because specifications of builders and architects 
cling to conventional lengths, whereas the actual construction is 
such as easily to use the short and odd lengths. The work of a 
prominent architect was examined and it was found that 40 per 
cent. of the siding on frame buildings was under 6ft. in length. 
It was found that in cutting and grading finished lumber generally 
5 to 10 per cent. was bound to come in lengths under 10ft., of 
which all under 6ft. is burned and all over is sold at reduced prices 
This bulletin asks for closer spscifications, better understanding of 
the timber situation as a help to the lumbermen and for the 
preser sation of the lumber supply. 


Fur. gas analysers have been investigated by the 
committee on power generation of the American Street and 
Inter-urban Railway Engineering Association, which recently 
reported that they were of unquestionable value where continuous 
records are kept. In order to get the best ind‘cation of furnace 
conditions, the committee recommends putting the gas collector as 
close as possible to the point where combustion ceases in the line 
of circulation. The collector should be a fin. or lin. pipe, with 
the end capped and provided with jin. holes at frequent intervals 
along the side, but not so many that their combined area equals 
that of the pipe. Experience indicates that the best results are 
secured with a recording analyser in the main flue, supplemented 
by an indicating instrument connected into the breeching of each 
boiler, and so placed that the fireman can read it. The most 
common error in the operation of furnaces, which a CO, recorder 
shows, is stated to be the admission of too much air. 


In a recent issue of the Illuminating Engineer, Mr. 
B. Dushnitz describes a new form of glow lamp that has been 
developed in Germany. The filament of the lamp is composed of 
carbon, but burns in an atmosphere of mercury vapour instead of 
in vacuo, as in the case of lamps of the ordinary variety. This 
atmosphere of mercury vapour is secured by the volatilisation of a 
drop of mercury placed within the U-tube containing the filament. 
The lamp is said to consume about 1.5 to 1.7 watts per candle- 

wer, and such results as are at present to hand regarding the 
life of the lamp are looked upon as satisfactory. The author 
quotes the results of a series of experiments by Dr. Lux, having 
for their object to determine whether the increase in efficiency is 
to be ascribed to high temperature or luminescence. The con- 
clusion is reached that the former explanation is the correct one, 
the envelope of hot mercury vapour restricting the conduction of 
heat from the filament and so raising its temperature of incan- 
descence. 


EXPERIMENTS conducted recently by the Technological 
Branch of the United States Geological Survey have resulted in 
the following conclusions :—(1) It is shown that some coals liberate 
gas during storage, of a composition similar to that of natural gas, 
and that some coals rapidly absorb oxygen from the air during 
storage without forming carbon dioxide. (2) During drying in 
air at 105 deg. Cent., some coals lose appreciable amounts of 
carbon dioxide, and most coals take up oxygen to a considerable 
extent ; but none of those tested showed any considerable forma- 
tion of combustible gases, (3) The nature of the volatile products 
distilled from several coals at low temperatures in the early stages 
of heating is shown to vary in different coals in accordance with 
their smoke-producing tendencies. (4) It is shown experimentally 
that the volatile matter of coal comprises a considerable propor- 
tion of non-combustible matter, varying with the type of coal. 
(5) The temperature in the coal during an official volatile deter- 
mination was measured, and the composition of the official volatile 
matter determined. (6) A modification is suggested of Dulong’s 
heat value calculation for coal based on experimental results show- 


MISCELLANEA. 
Tue Boletin Oficial of 3rd October contains a copy of 


a decree authorising the Argentine Government to make 
investigations as to the possibilities of utilising to greater 
advantage the water of the rivers Bazanes, Icano, Albigasta, 
Achaleo, Las Tunas and Alijilan for agricultural purposes. [If it is 
found that the construction of dams will ameliorate irrigation 
conditions the Government are authorised to draw up plans. A 
sum of 50,000 pesos—about £4400—is granted for carrying on 
these investigations. 


Iw reply to a question raised by Mr. Joynson-Hicks, 
the Postmaster-General states in the parliamentary papers that the 
Post-office factories are intended to be used primarily for repairing 
purposes. Of recent years British manufacturers have, with Post- 
office encouragement, put down plants for telephone apparatus 
construction, and it was to them he looked for assistance in tele- 
phone development. His endeavour was to keep employment at 
the factories at a constant level, and for this purpose he entrusted 
certain items of construction work to them normally. 


Tue following resolution is published in a supplement 
to the Gazette of India, of 3rd October :—‘‘ List A appended to the 
Resolution in the Finance and Commerce Department No. 2587- 
3.R., dated the 9th June, 1898, which specifies the articles of iron 
and steel manufactured from imported raw material that may be 
purchased in India for the public service, insludes, among other 
entries, ‘railway bridges of spans up to 80ft.’ 1 has been shown, 
to the satisfaction of the Government of India, that railway 
girders for spans up to 150ft. can now be manufactured in India, 
and they are accordingly pleased to rule that ‘railway bridges of 
spans up to 150ft.’ shall be substituted in the list for the entry 
quoted above.” 


Tue Plymouth papers contain a parliamentary notice 
of a proposed ae for powers to construct large harbour 
works in Wembury Bay, near Plymouth. The proposal is to 
enclose over a thousand acres of water, making the largest dock 
in the United Kingdom. If the scheme is carried out there will 
be miles of quay space with an adequate depth of water at all 
stages of the tide, while two large a will afford 
accommodation for the largest liners afloat. ilway facilities are 
to be provided by the extension of the railway from Plymstock, 
both the Great Western and South-Western systems being com- 
municated with there. The works have been designed by Messrs, 
Hawkshaw and Dobson, successors to the late Sir John Hawk- 
shaw. 


THE new armoured cruiser Defence, which has been 
built at Pembroke Dockyard, will next month relieve the Achilles 
in the Fifth Cruiser squadron, Nore division of the Home Fleet. 
The Defence is of 14 600 tons displacement, and is armed with four 
9.2in. and ten 7.5in. guns, while her designed speed is 23 knots. 
Two sister ships are already serving in the Fifth Cruiser squadron 
—the Shannon and Minotaur. Tbe Achilles will be reduced to 
nucleus crew, and proceed to Devonport. The steam trials of the 
Defence revealed the curious fact that the forced draught to the 
furnaces is too strong and the natural draught too weak. In 
consequence, the forced draught arrangements are being modified, 
while each of the funnels is being heightened by 15ft., an operation 
which will cost £750. 


THE interruption in the electricity supply which 
occurred at Leeds recently was caused by a machine which was 
being synchronised. This machine broke down the moment it 
was synchronised, causing the automatic trips on the main 
switches of the other machines running at the time to operate, 
and the whole of the supply to be shut down. Fresh machines 
were run up, and within about ten minutes a great portion of the 
supply was available, and in twenty minutes the last circuit was 
made ‘“‘alive.” The mishap occurred about a quarter-past eight, 
and although considerable inconvenience was caused, no serious 
trouble has been heard of. We understand that two machines 
were running on load when a third was synchronised. Imme- 
diately this had taken place one of the machines was cut out by 
its reverse power relay ; the machine just synchronised then broke 
down, and was also cut out of circuit by its reverse power relay. 
Che remaining machine, which had no such reverse relay, being 
then heavily overloaded, blew its oil fuses. 


Accorpinc to Indian Engineering of the 10th of 
October, the Nellore district of the Madras Presidency being 
peculiarly liable to drought, efforts are being made by the Public 
Works Department to restore tanks which have fallen into desue- 
tude, and to construct other irrigation works. One of the schemes 
contemplated is the restoration of the ruined Gandipalayam tank 
on the Billaperu, an affluent of the Manneru. It has been found 
that this tank is quite capable of being restored at reasonable cost, 
and of being utilised as an efficient protective irrigation work. 
The catchment area of the tank is 185 square miles, and the 
average rainfall about 29in. The reservoir when restored will, it 
is calculated, have a capacity of 1634 million cubic feet, equivalent 
to a run-off of 33in. from the whole catchment. Two properly 
designed and constructed weirs are to be provided, one at either 
flank, aggregating 1200ft. in length. Our contemporary adds 
that it will probably be some little time before the work is under- 
taken, as a considerable portion of the area which will be brought 
under irrigation is not Government land. 


In a report on the trade of Belgium, the British 
Consul-General at Antwerp states that the Patent= and Designs 
Act, 1907, has not been. so far as he is aware, the cause of much 
perturbation in manufacturing circles in Belgium. There will 
doubtless be several firms, he says, who will be forced to transfer 

rtions of their manufacturing business to the United Kingdom 
in order to preserve their rights for the British merket. He has 
received several applications from persons in the United Kingdom, 
either representatives of municipalities or firms, which own land 
advantageously situated for the sites of factories to be established 
as the outcome of the provisions of the Act, but so far he has not 
been approached by any Belgian firm desirous of ascertaining 
where there are good situations for the construction of factories. 
In this connection he knows of several firms engaged in pro- 
ducing articles in Belgium which are almost entirely intended for 
sale in this country, though not necessarily patented, and are 
manufactured in Belgium for the sole reason that the cost of pro- 
duction, represented by labour, is very much lower in Belgium 
than it is here. 


THE presence in Devonport Harbour of the steam 
collier Mercedes has created considerable interest. This fine 
vessel is remarkable in rig and equipment and is mastless, the posi- 
tion usually occupied by the masts being taken by three pairs of 
stout derricks provided with winches, each derrick carrying a pair 
of ‘‘jibs” of sufficient length to plumb the deck of the largest 
battleship or cruiser. To increase her carrying capacity the 
engines and boilers have been placed right aft, with just sufficient 
accommodation left near the stern for living spaces, whilst in the 
entire space between the boiler-room bulkhead and the after end 
of the forecastle is arranged her holds, capable of stowing over 
6000 tons of coal. Built originally to Admiralty designs, with 
especial reference to the requirements of our Far Eastern 
squadrons, the Mercedes has proved herself a very useful and 
economical vessel, being capable of coaling two battleships or large 
cruisers simultaneously. The shifting of the pivot of naval activity 
nearer home has very materially increased the coal consumption 
in home waters, and hence the transfer of the Mercedes has much 
to commend it, and the acquisition by purchase of this vessel 
by the Admiralty will increase the efficiency of the fleet coaling 
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dition should transmit about 90 per cent. of the work put into it. The 
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it becomes void. The provisional specification must describe the 
invention broadly but accurately. The assistance of a sound patent 
agent is to be strongly recommended, 
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November 25th. 
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The Mines Eight Hours Bill. 


DESPITE much discussion, the real significance of 
the Mines Eight Hours Bill is not sufficiently 
appreciated either by Parliament or public. This 
Bill, if it is permitted to become an Act, will prove 
costly in life and limb as well as ir pounds, shillings, 
and pence—it will not only send up the price of 
coal, but it will inflict hardships upon the very 
labour it is designed, professedly, to benefit. 
It cannot be too often repeated, or too strongly 
insisted upon, that coal-mining is the very last 
industry, and not the first, to which uniform hours 
of labour should be applied. Mining is not manu- 
facturing. A hundred factories might be constructed, 
equipped, and worked on identical lines; but of a 
hundred coal mines we have no two exactly alike. 
The real difficulty is not so much a question of 
reduced hours—indeed, our miners have very short 
hours already, compared with other workers—as of 
uniform hours. The widely varying natural con- 
ditions of our different districts, mines, and seams 
render it not only more difficult, but very much 
more dangerous, to conform to a hard-and-fast 
hours-of-labour law in mining than in manufacturing. 
To impose a uniform working day upon this par- 
ticular occupation is to invite a great increase of 
danger and accidents. The passage of this measure, 
if it is passed, will result in the dislodgment of 
this country from her present proud position in the 
matter of safe working; and if the question of 
increased cost of production which is involved is 
not sufficient to induce the Government to abandon 
the Bill, then the question of increased danger 
ought to prove ample to secure its rejection by the 
House of Lozds. 

Since the passing of the Workmen’s Compensa- 
tion Acts many elderly and delicate men have been 
turned adrift from our factories and workshops. 


object—it has failed to reduce the cost of meeting 
claims. With the elimination of the elderly man 
accidents have increased in most industries. But 
in coal-mining, where this policy has not been 
adopted to any marked extent, there has been no 
great increase of accidents these last ten or dozen 
years. However, if the law of workmen’s compen- 
sation has not proved sufficient to expel the elderly 
man from the mine, the projected eight hours law, 
if carried into effect, will result in his expulsion. 
Consider. At the present time we have in our 
mines many elderly and delicate men. These men, 
by usually entering the pit first and leaving it last, 
manage to get aliving, and, as a rule, managers are 
not readily disposed to turn them adrift. And for 
a good reason. The delicate man is usually 
cautious, and the elderly man is experienced. In a 
coal mine, of all the places in the world, caution and 
experience are essential to safe working. But if 
this Bill passes, what will happen? Mine 
managers will not only attempt to speed up the 
hauling and winding, but they will speed up 
the men. Under this measure the young and 
strong will be “rushed,” and the aged and 
delicate will be squeezed out. Now, if these 
cautious and experienced men are turned adrift 
in the general desire to speed up, the young 
and. inexperienced workers remaining will be far 
more liable to accident through the loss of the 
advice and guidance of the older and more careful 
men. This is a very important point. Not only 
will there be an increase of accidents due to speeding 
up—a neglect of propping, for example—but there 
will be a still greater increase of accidents on account 
of the loss of the experienced and careful men. This 
Bill, then, if it passes, will bring into existence three 
distinct agencies that will increase the dangers of 
coal-mining—first, the speeding up of hauling and 
winding where this is possible; secondly, the 
efforts of the miners themselves to counterbalance, 
as far as possible, their reduced earnings by less 
attention to timbering, &c.; and thirdly, the 
loss of the valuable advice and vigilance of 
the old and experienced men. And not only 
is mining the last industry, but this is the 
last country, in which such a measure should 
be enacted, for the simple reason that, being 
an “old” country, industrially, our coal measures 
have been longer exploited, and the most convenient 
seams are more nearly exhausted, than is the case 
in newer countries. Besides, we are more a manu- 
facturing and less an agricultural nation than any 
other; therefore, we depend more upon a cheap and 
unfettered coal supply than other nations do. This 
measure would fetter the supply and increase the 
price of coal much more seriously than is generally 
recognised by those not closely acquainted with 
working conditions. It has been proved by actual 
working of the eight hours uniform day at the 
Clifton Collieries that the quantity of coal turned 
out will be 21 per cent. less, and the cost of pro- 
duction 1s. 11d. per ton more, if this Bill is passed. 
Can the nation afford it ? 

The argument that through the increased health 
and energy of the miners, due to shorter hours on 
the one hand, and through the application of 
improved appliances on the other, output will be 
maintained undiminished, and the cost of production 
remain unaffected, will not stand the test of 
scrutiny. The miners’ average working hours are 
so short, and their health so good, that there is no 
ground for hopes of improved health or energy 
resulting from this measure. As for the introduc- 
tion of improved appliances, this is taking place 
without the stimulus of an eight-hour law. As far 
as profitable, if not as far as possible, improved 
appliances have been adoptei already. In recent 
years mining equipment and methods have been 
well-nigh as near revolutionised as natural conditions 
will permit. But the cost of winning a ton of 
coal in labour alone—apart from the cost of 
improved appliances—has gone up. In practically 
every manufacturing industry cost of production 
has been reduced, but in coal mining the cost 
increases, despite all efforts to check it. Fifty 
years ago, when mining equipment and appliances 
were necessarily primitive, the average labour 
costs of a ton of coal were not more than 3s. 6d. 
To-day, with modern and costly appliances, the 
labour cost of a ton of coal is somewhere 
about 6s. on the average. No such increase 
has taken place in any other occupation. In 
coal mining we have a set of natural condi- 
tions not to be met with elsewhere. A machine 
that can be employed in one seam cannot be 
employed.in another seam. More coal can- be got 
out of one mine with six hours cutting and eight 
hours winding than can be got out of another with 





eight hours cutting and ten hours winding. How- 
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ever desirable reduced hours may be, uniform hours 
are impossible in mining. In one mine we have 
fairly convenient seams, and the workings near the 
shaft. Here an eight-hour working day might 
yield an annual per capita output of 400 tons. In 
another mine we have faulty and inconvenient 
seams, and the face at a long distance from the 
shaft. In this case an eight-hour day might yield 
no more than 200 tons a year, per worker employed. 
How could the poor mine compete with the good 
one? At present the thing is managed by voluntary 
agreement between the workers and the employers. 
In one case a seven-hour shift is profitable; in 
another a nine-hour day is essential; but give us a 
legal enactment uniform day, applying to all 
districts, mines, and seams indiscriminately, and 
we shall be obliged to abandon the least profitable 
mines, and the most inconvenient seams in most 
mines, while charging a much higher price for the 
output of the others, 

The probable restriction of output must not 
be measured by the reduction of the average 
working hours alone; and the probable increase 
in the price of coal must not be calculated 
by the probable diminution of output alone. There 
will be at least three factors all tending simul- 
taneously to force up the market price of coal if 
this Bill is passed. Thin, uneven, and costly seams 
will be abandoned; the output from many of the 
good seams will be curtailed; and the cost per 
ton for wages, appliances, and standing charges 
increased all round. First, the price of coal will 
move upward in sympathy with the actual increase 
in cost of production due to compliance with the 
law. Secondly, the price will further increase 
through the reduction of output. Thirdly, there 
will be an artificial enhancement of price due to 
scarcity in time of pressure over and above the 
natural rise due to increased cost and reduced 
output combined. 


Impact Tests. 


TWO papers were read before the Institution of 
Mechanical Engineers on Friday night; the first 
by Dr. Stanton and Mr. L. Bairstow, of the 
Natioral Physical Laboratory, Teddington, and the 
other by Mr. Harbord, F.I.C. Though the titles of 
these papers were slightly different, they both dealt 
with impact tests in steel. The most prominent 
features about these papers—of which one will 
be found on page 575—is that while Dr. 
Stanton and his colleague believe in impact tests, 
Mr. Harbord does not. It seems that the Council 
of the Institution are of the latter opinion, because 
the President announced that it was impossible to 
give another night to a discussion, which was 
closed just when it had become interesting. To all 
intents and purposes the question of the value of 
impacts tests was left just where it was. 

It forms no part of our purpose to criticise in 
detail either paper; more good will be done by an 
attempt to ascertain what is the position of impact 
tests as a method of determining the commercial 
qualities of steel; that is to say, the fitness of any 
bar or plate of any variety of the metal for actual 
structural purposes. No doubt an inquiry may be 
carried out on a purely scientific basis, which will 
be full of interest. But engineers practising their 
profession want something different, something 
strictly utilitarian, in the quality of the information 
supplied. For example, there are several methods 
of testing by impact. Is it really immaterial which 
shall be used? Shall we be satisfied with one 
blow, or must we have a number? Shall the bars 
be notched or plain? If notched, how is the 
notching to be done? Which is the better system 
—that of Izod, or Seaton and Jude, or Brinell, or 
Kirkcaldy, or Fremont, or Blount? In effect, it 
appears that not only are the results obtained dis- 
similar, according to the method used, but dis- 
cordant results are obtained by each method. Up 
to the present we do not think that any engineer 
specifying for, say, big end bolts or boiler plates 
would rest content with impact tests alone. How 
much can the impact test add to the value of 
tension or bending tests of the normal kind? 
Would an engineer be justified in rejecting a boiler 
plate which satisfied all normal tests and failed to 
stand the impact test? We have no hesitation in 
saying that until the value of shock tests is more 
clearly defined and generally accepted he would not. 

The men of the present generation seem to 
regard impact tests as novelties—the outcome of a 
scientiic training of which a past generation knew 
nothing. But this is a great mistake. The impact 
test is far older than -the tensile test. This is a 
very disheartening fact. When we compare the 
age of the method with the small authority which 


it possesses, we begin tc doubt that it ever can be 
regarded as more than a possibly useful, possibly mis- 
leading, adjunct to the normal methods of the labora- 
tory. Acomparison may be drawn between modern 
methods and those of an older day, which will be 
more than favourable, we think, to the latter. We 
need only name Wohler. How many of these latter 
day students ever heard of Fairbairn’s “Useful Infor- 
mation for Engineers?” Let us look at the “Third 
Series’ volume, published in 1866. Near the end 
of the book will be found a wonderful chapter, 
recording experiments to determine the effect of 
impact, vibratory action, and _ long - continued 
changes of load on wrought iron girders. Here 
are the words with which the chapter opens :—‘ A 
question of great importance to science and the 
security of life and property has been left in abey- 
ance for a number of years, namely, to determine 
by direct experiment to what extent vibratory action 
accompanied by alternate severe strains affects the 
cohesive force of bodies. It is immaterial whether 
the body be crystallised, homogeneous, or elongated 
into fibre, such as cast or wrought iron. The ques- 
tion to be solved is how long will a body of this 
description sustain a series of strains produced by 
impact—or the repeated application of a given force 
—before it breaks? This is a subject on which, in 
the case of bridges and girders, no reliable informa- 
tion has yet been given which may be considered as 
a safe measure of strength for the guidance of the 
architect and the engineer.’ Then follows an 
account of the remarkable experiments which he 
carried out for the Board of Trade—experiments 
carried out not only with samples of materials, but 
with a real girder, which was submitted to over one 
million changes of load, the loading amounting to 
as much as 34 tons. For the results obtained we 
must leave the volume to speak for itself, but one 
important deduction may be given here, because it 
bears strongly on the design of such bridges as the 
Quebec. “From these experiments it is evident 
that wroughtiron girders of ordinary construction 
are not safe when submitted to violent disturbances 
with a load equivalent to one-third the weight that 
would break them.” 

The object had in view by Fairbairn, Galton, and 
James appears to have been identical with that of 
Dr. Stanton, whose little testing machines can 
carry out endurance tests up to one million shocks 
or more. Itis not to be supposed, however, that 
no further inquiries were carried out, and that 
Fairbairn’s investigations were regarded as final. 
They did, it is true, lead to the promulgation of the 
Board of Trade rule that no member of an iron 
bridge shall be stressed beyond five tons. Three 
years after the publication of the work from which 
we have quoted another appeared which is well 
worth the attention of our readers. It is a treatise 
on “The Elasticity, Extensibility, and Tensile 
Strength of Iron and Steel,’ by Knut Styffe, 
Director of the Royal Technological Institute at 
Stockholm. The book was translated from the 
Swedish, and a valuable appendix added to it, by 
Mr. Crister. P. Sandberg, well known as an eminent 
authority on rails. The book is largely an account 
of impact tests made to ascertain the effect of tem- 
perature on wrought iron and steel. It contains more 
than one suggestion of the reason why tests do not 
agree. Thus he writes:—‘ Kirkaldy concludes 
from his experiments that the force required to 
suddenly break a bar is, on the average, not more 
than 80 {per cent. of the breaking load at gradual 
fracture. But this conclusion cannot be correct, 
as he paid no regard to the fact that in his 
apparatus for stretching, the load at sudden fracture 
must acquire a certain vis viva before it can be 
entirely supported by the sample bar, and that this 
bar must also resist the force of the wis viva. 
Wertheim, on the contrary, asserted that it re- 
quired a greater force to fracture a bar rapidly than 
slowly.” Again, “As the supports of the bar can 
never be perfectly solid so that they do not shake, 
they always receive a portion of the shock and 
vibrate.” Further on he writes :—‘ In determining 
the power of resistance to shocks applied suddenly, 
that part which is immediately struck by the 
moving body may be easily broken from the 
rest before it has time for the shock to impart its 
effect to the surrounding material.” It is the 
absolute localisation of stress that constitutes the 
special feature of the one-blow method of making 
impact tests. 

The point on which information is mostneeded now 
is the effect of internal structure on the power of steel 
to resist shock, and the effect which shocks have 
on the internal structure of steel. Kirkaldy showed 
years ago that iron broken suddenly had a crystalline, 
and slowly a fibrous fracture. Were the bars tested 





fibrous or crystalline before fracture? If the former, 


how was it possible for crystallisation to take plagg 
ina moment? Applying this to steel, may we not 
ask whether the grain of the specimen broken by 
impact will be the same whether the fracture ig th, 
result of a multitude of blows or of only ong» 
There is no definite information available on thi 
point. It may be suggested in this connection tha 
homogeneity of structure appears to be a far mors 
powerful factor in deciding the quality of a stg 
than anything else, and it may even be further sug. 
gested that the influence of so-called impurities jy 
the metal may be largely due to the effect which 
they have in promoting or opposing the attainment 
of homogeneity. It seems to be generally admitteg 
that a fine grained steel is better than one witha 
coarse grain. Many years ago, in the course of a 
discussion which took place during a meeting of the 
Institution of Naval Architects, the late Mr. W. 
Parker—Mr. Milton’s predecessor at Lloyd’s— 
showed that the qualities of steel plates largely 
depended on the “amount of work” put into them: 
very indifferent plates lin. thick became quite ex. 
cellent when rolled down to 4in. thick, their chemical 
characteristics remaining unaltered. 

It is not out of place here to say that an attack 
has been made on vanadium steel in the Iron Age 
for November 12th. The writer asserts that what 
the trade wants at present is a series of shock tests in 
which vanadium steel properly hardened and com. 
pared with nickel, chromium, tungsten, manganese 
and silicon steels made in exactly the same way. 
Whether impact tests can or cannot throw light on 
such points as those we have named, the broad fact 
remains that those who use steel will not accept as 
of much value any system of tests that does not 
apply, as Fairbairn’s did, to the special use to which 
the steel is to be applied. If they want boiler 
plates they will say, “ Impact tests are of no use to 
us because boiler plates have to withstand tensile 
or compression stresses, not shocks.’’ The advocate 
of impact must be prepared to show not only that 
the best steel from this point of view is also the 
best when tested by impact, but the opposite propo- 
sition, namely, that the steel which will not stand 
the impact test must be unfit for boilers. As 
matters stand now this cannot be done; and we feel 
sure that we only echo a general sentiment when we 
express our regret that the Council of the Institu- 
tion of Mechanical Engineers could not make an 
opportunity for the full discussion which two excel- 
lent papers deserved, and which could hardly have 
failed to put impact testing on a more satisfactory 
footing than it now possesses. 


Government Labour Exchanges. 


THE Board of Trade has under consideration a 
proposal which contemplates a further development 
of the labour branch of the Department, and which 
intimately concerns the interests of both employers 
and workmen. According to the reply given by the 
President in the House of Commons a week or two 
ago, the Board is thoroughly exploring the subject 
of the creation of a systematic and co-ordinated 
organisation of labour exchanges in relation to the 
general question of unemployment, under-employ- 
ment, and casual labour. It is somewhat difficult 
to conceive what the Department hopes to accom- 
plish by undertaking the inquiry. Labour bureaux 
or exchanges are not unknown in the United King- 
dom, as they have existed for quite a number of 
years past in connection with local or municipal 
authorities in London and various provincial towns, 
and these organisations, in so far as they are able, 
have carried out a certain amount of useful work 
ia acting as the intermediary between some classes 
of employers and workpeople, and in providing the 
latter with occupation fora time. It is, however, 
improbable that the question of permanent employ- 
ment comes into consideration in the case of these 
labour exchanges. The minutes of the local 
authorities, generally speaking, set forth the num- 
bers of the persons seeking employment, their 
occupation, and the number of those for whom 
situations have been secured through the agency 
of the organisations. But it is impossible to say 
how many persons secure employment of a lasting 
character, and it could not be expected that the records 
kept by local authorities should throw any light on 
this particular point. It is reasonable to assume 
that most of the workers who take advantage of 
the facilities afforded by labour bureaux of the 
kind are of the casual class, and the circumstance 
that large employers do not avail themselves of the 
exchanges tends to confirm this assumption. 

The official inquiry is of a general character, and 
it may therefore be assumed to include both trade 
unionists and non-unionists. As far as the former are 





concerned, as, for instance, those of the engineering, 
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shipbuilding, iron and steel, and coal mining trades, 
these are well able to take care of themselves in 
ascertaining through the local branches of the 
trades unions what vacancies are open in their 
respective districts, and they would consequently 
not require the services of labour exchanges under 
the charge of the State. If the trade unions 
throughout the United Kingdom represent 15 per 
cent. of the aggregate number of adult workers 
there would still remain a very considerable percent- 
age of workers who are outside the scope of these 
institutions, and who would if they chose to do so 
seek employment through the labour exchanges in 
different parts of the country. But the number of 
workers who avail themselves of municipal employ- 
ment registers is very small as compared with the 
large army who hold aloof from such agencies. 
Indeed, the majority of the non-unionist workers 
seek the ordinary channels of advertisements in the 
newspapers in order to find employment, or wander 
about in search for it, and if they do not utilise the 
existing labour exchanges it is highly probable they 
would not have anything to do with exchanges if 
created as a Department of the Board of Trade. 
Of course there is no certainty at present that any 
such State organisations will be established, but even 
if they were constituted it is impossible to say with 
certainty that they would be the means of reducing 
the degree of unemployment in any material 
degree. Trade unionists and the majority of non- 
unionists have their own ways of securing 
employment in their respective occupations, and 
unless the Board of Trade can offer work it 
is not easy to see of what use the proposed 
labour exchanges could be. No agencies can 
find work for men if the work does not exist. 
It is certainly a laudable object to endeavour to 
minimise the evils of unemployment; but is there 
any certainty that the establishment of labour 
exchanges under a Government Department would 
bring about this result? They would, perhaps, find 
occupation for an addition to the number of officials 
engaged in connection with the Labour Department 
of the Board of Trade. But if, then, this would 
represent the sole effects of the creation of State 
labour exchanges the country could afford to dis- 
pense with such organisations as apart from the 
artificial provision of employment, the whole ques- 
tion hinges upon the condition of trade and com- 
merce for the time being. If business is flourishing 
there is always plenty of work, whilst in periods of 
depression the number of unemployed increases, 
and no labour exchanges can arrest the downward 
movement. There is nothing in the world that can 
alter the economic law of supply and demand. 

It will be observed that we have written with 
some hesitation. The employment of our people is 
a matter of the first importance to us as a nation. 
Lack of work or definite occupation leads to riot 
and mutiny. The troubles in India at the present 
time are fermented by men who have been edu- 
cated or trained but can find no useful channels 
for their work. We must, therefore, give the 
most careful and serious thought to anything that 
may prevent or reduce unemployment. A _ hurried 
condemnation of any scheme is to be deprecated. 
Now, opinions amongst employers in different trades 
are divided on the value of labour exchanges; the 
majority appear to be opposed to them. Our 
own view tends in the same direction, but we bear 
in mind reports of the success of the German 
system—not, by the way, very well borne out by 
the conditions of trade there at present—and prefer 
to suspend a definite judgment. The question must 
be faced in a short time, and it behoves the 
employer who has the welfare of labour at heart to 
assist the Government in coming to a right decision. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Tae third meeting of the Institution of Mechanical 
Engineers for the pre ent session was held last Friday 
evening, November 20 h. The President, Mr. T. Hurry 
Riches occupied the chair. Before the business of the 
meeting was commenced it was announced that the Council 
had nominated Mr. J. A. F. Aspinall, general manager of the 
Lancashire and Yorkshire Railway, for the office of president 
of the Institution for the coming year. It is an interest- 
ing coincidence that both the Institution of Civil Engi- 
neers and Institution of Mechanical Engineers will next 
year be presided over by railway engineers, and both the 
presidents happen to be general managers of their 
respective companies. Before taking the papers the 
Chairman also referred with regret to the death of Mr. 
Henry Chapman, who was a vice-president. In conse- 
quence of his death Mr. Henry Davey had been appointed 
Vice-President and Mr. Walter Pitt Member of Council. 

Two papers were read and discussed, one on “ The 
Resistance of Materials to Impact,” by Dr. T. E. Stanton 
and Mr. L. Bairstow, and the other on “Different 


F, W. Harbord. An abstract of the first paper is given 
on page 575, and we hope to publish Mr. Harbord’s con- 
tribution in our next issue. There was a very fair 
attendance, and the discussion which followed the 
reading of the papers was interesting and to the point. 
The discussion was opened by Sir Robert Hadfield, who 
first referred to the early strugglers in the stee) industry, 
and remarked upon how their labours would have been 
reduced had there then been the excellent facilities for 
testing steel that we have now. Material in those days, 
he said, did get into use which was of a poor quality, and 
it was not difficult to see how it was that of late years 
accidents due to the failure of steel had been consider- 
ably minimised. The testing machines and the great 
amount of research work which had been done unquestion- 
ably had much to do with the improvement. Coming to 


interest. 


exactly alike, the latter having merely been fired from a 


the same, no part of the cap being missing. Illustrations of 
this cap before and after are given below. This, he 
thought, went to show that steel, when treated in a suit- 
able manner, proved to be a plastic material like lead, 
and although at times we might be inclined to ignore the 
dry and uninteresting writings of the theorists on this 
subject they were nevertheless correct. Sir Robert also 
exhibited another cap of a projectile which had been 


the subject of impact, Sir Robert Hadfield said that he | 
had brought something with him that might prove of | 
He then produced a cap of a projectile in its | 
normal condition, and by its side he placed what appeared | 
like a flat disc of metal, in no way resembling the first article. | 
He explained, however, that at one time they were both | 


gun at a high velocity and suddenly brought to rest | 
against a thick steel plate. The weight in both cases was | 


disappeared. He would like to ask Mr. Harbord the cost 
of working his electric furnaces. 

Mr. Alex. Jude thought that the members were greatly 
indebted to the authors of the two papers for bringing 
| such valuable contributions before the Institution, for the 
papers contained information which considerably added 
to their knowledge of the peculiarities of impact testing. 
At the same time, however, he did not think that a 
perfect understanding of these peculiarities had been 
arrived at. In the case of Mr. Harbord’s paper he was 
of opinion that the author had set out with the wrong 
object in view. Engineers did not want to know which 
test, impact or otherwise, will give the most uniform 
results, but they wanted to know of a test which gave, 
with a maximum sensitiveness, the structural properties 
of the metal. He was inclined to disagree with Mr. 
Harbord in his conclusion that the variable results 
obtained by the different methods, and with dupli- 
cate specimens, were entirely due to the methods. 
The uniformity of results obtained by Messrs. 
Stanton and Bairstow was against Mr. Harbord’s 
opinion on that point. In the tables of Mr. Harbord’s 
| paper there were the results of tests which he—Mr Jude 
—had the honour of making. There were many high 
| figures side by side with low figures for duplicate speci- 
|mens. He had a clear recollection of those tests, and he 
| remembered in many cases the astounding weakness as 
| compared with what he expected from the grade of steel. 
| He also remembered wondering when some of the other 
| specimens were going to break. Continuing, Mr. Jude 
| said that when one specimen broke off with the first blow 
| and another required blow after blow without making 
much impression, it was hardly a question of which was 























fired from a gun against a steel plate, the impact 
energy being 23,000 foot-tons. Needless to say, the 
article had suffered much in appearance. He con- 
sidered these cases as fine examples of impact test- 
ing. Turning to the papers, and dealing with Dr. 
Stanton’s first, the speaker said that some of the records 
meant the expenditure of an enormous amount of 
time and work. Millions of blows were referred to in con- 
nection with some of the tests ; he thought that a smaller 
number of harder blows, extending over a shorter period, 


Stanton, he thought, had used a very sensible term in one 
part of his paper, namely, “useful toughness.” He 
thought this was a very good term to use, because it was 


might be tough, but wanting in shock-resisting qualities. 


information required. The need for tensile tests was 


that, “except for tests in w 
small—that is, less than 100—there is no appreciable 
permanent set in the specimen until a few blows 
of the ultimate fracture.’ He (Sir 
not think that anyone had pointed this out before, 
and it appeared, therefore, that Dr. Stanton was 
the discoverer of this fact. He quite agreed with 
Dr. Stanton’s statement near the end of the paper, where 


faulty materials, and stated that the marked feature of a 
piece of boiler 
the very low value of the elastic limit when taken with a 
very sensitive extensometer. 
a result. 
tons per square inch. He would like to ask Dr. Stanton 
what was the lowest point for boiler plate steel. Coming to 
Mr. Harbord’s paper, Sir Robert Hadfield said that he was 


of Fremont, who had had great up-hill work to establish 
his system in France. He thought that Fremont had 
done great work. He was a little sorry to find that Mr. 
Harbord had used foot-pounds in his tables giving the 
results of his tests; the kilo, me-metre, he thought, 
was a better unit. It was, he believed, being used in 
America, and he would like to see it adopted in this 
country. Among other remarks, the speaker referred to 
the electric furnaces used by Mr. Harbord to heat the 
steel, and said that little had been done in that direction. 
The difficulty which had been experienced with these 
furnaces was that at one time the temperature could not 
be accurately arrived at. Thanks to the advent of the 





Methods of Impact Testing on Notched Bars,” by Mr. 





new types of pyrometers, however, this difficulty had now 


was more the kind of thing required by engineers. Dr. | 


possible to have toughness which was not useful. Steel | 
Referring to that part of Dr. Stanton’s paper where | 
he deals with the respective merits of single-blow and | 
many-blow tests, the speaker said that he thought the | 
single-blow method in the majority of cases gave all the | 
greatly reduced if a single-blow test was properly carried | 


out. In another part of his pees Dr. Stanton had stated | 
ich the number of blows is | 


Robert) did | 


he dealt with the many-blow method applied to brittle or | 
late which he had tested seemed to be | 


It was possible to get such | 
The elastic limit found by Dr. Stanton was 8.8 | 


glad to see that the author recommended the method | 


STEEL CAP OF A 10.5 c.m. SHOT BEFORE AND AFTER -IMPACT 


the erratic item. Nevertheless, he had admitted from the 

beginning the imperfections of the third method of test- 

ing, where there are only two or three blows, although 

for any structural steel to require only two or three 

blows was a pretty sure indication of bad brittleness. 

During the last two or three years he had spent much 

time in investigating the ranges of variability of steel 

both mechanically and microscopically. From what he 

had seen and learnt during that time he would suggest that 

the big difference in results in Mr. Harbord’s paper could 

be largely attributed to the peculiarities in the structures. 

He was sorry that he could not agree with Messrs. 

Stanton and Bairstow’s statement that steel was a more 

homogeneous material than it had been recently suspec- 

ted to be. It was true that their bars had shown an 

| excellent homogeneity, but his own experience was more 

like Mr. Harbord’s, not only for impact tests but for all - 
tests. Even on the author's own showing different steels 
of practically the same grade gave very different results, 
especially in the notched bar tests. He would venture to 
| say that this generalised statement was an exceedingly 
dangerous one, and if it were forced on engineers by the 
steel makers it would certainly lead to disaster. It would 
have been pleasing to him to have seen that an approxi- 
| mate identity had been established between the proof 
| resilience and the elastic impact strength, for one end of 
the problem would then have been disposed of, but he 
quite failed to recognise any such identity. Six examples 
were given in Dr. Stanton’s and Mr. Bairstow’s paper. The 
impact figures given showed impact strength more nearly 
|in proportion to the root of the proof resilience given on 
the same page. He would have to ask the authors for 
some explanation of these figures, for on turning up the 
old data for this iron and steel he found that the primary 
elastic limits were 12.93, 21.42, 25, and 27.65 tons per 
square inch respectively. If “E” was about 30,000,000 
for each, the ratios of the proof resilience appeared to be 
| 1, 2.62, 8.78, and 4.57, but if the figures given in the 
paper were correct, then the figures which he got for the 
| relative values of E were 10, 30, 15, and 17, which was 
| very remarkable. He would therefore be glad if Dr. 
| Stanton would explain this matter, and he also thought 
| that it would add to the value of the paper if the com- 
| plete data for these and the other two examples were 
| given. Referring to Figs. 10 and 11 in the paper under 
| consideration, Mr. Jude said that although he could not 
| but express his admiration for Messrs. Stanton and 
| Bairstow’s splendid micrographic work, the radical 
| deductions as to the proof resilience were based 
| on almost ultra-microscopic evidence. Figs. 10 and 11 
| conveyed to him the strong idea that the deficiencies 
| of the tests made the ultimate impact strengths diverge 
| from one another and not converge. It avpeared that 
| the limit tended to be nearly a constant, and a remarkably 
| low one for all steels, good and bad. The last curve of 
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Fig..10 was by far more horizontal than the limiting curve 
for alternating stress, or for the curve of elastic limit. On 
the whole, therefore, he thought that the identity which 
the authors would have them accept was hardly esta- 
blished. Referring to Fig. 11, the speaker said that a 
.02 foot-pound blow was a very small amount indeed fora 
din. bolt, which was approximately equivalent to the 
specimen, and he feared that the apparent limits which 
Messrs. Stanton and Bairstow had found were often 
exceeded temporarily if not permanently. In fact, the 
general magnitude of the mits arrived at were so 
minute that it might be suspected that their true limit 
was at zero. The speaker was still unable to agree 
with the statement of the authors that conclusive 
evidence has been shown that materials which are 
strong under alternating stresses are in general strong 
under the shocks which are likely to be put upon 
them in ordinary practice. Quite apart from the ques- 
tion of identity, the authors had brought forward a new 
fact—that if the magnitude of temporary shocks is rather 
more than is bargained for, the tables were considerably 
turned, and the high carbon steel, instead of being only 
just a trifle better than a low carbon steel, became 
several hundred times worse. According to his own 
experience, it was a fact that a fine-grained steel holds 
out where a coarse-grained steel fails. Also it was a 
fact that a tough, leathery oil quenched mild steel 
not exceeding *25 C. commercial, stands where the 
untreated bar fails. He thought that high-grade steels 
for threaded and more or less notched parts had not 
come up to expectations. In his opinion, it was a fact 
that low carbon steel had proved a veritable haven of 
refuge, to say nothing of iron. Lastly, it was a fact that 
in practice reducing the shanks of bolts to well below 
the bottom of the thread had never saved a bolt from 
breaking through the thread if it was given to break- 
ing. Of the two limits, therefore, he was disposed at 
resent to favour the one-blow instead of the multi-blow 
imit. From Dr. Stanton’s experiments it seemed 
probable that the latter tells us nothing about steel, 
since there was very little indeed to show between 
extreme cases, whereas the former told us a lot. So 
long as there seemed to be some uncertainty as to the 
true limit, he thought that the happy mean was what 
was wanted at present, and the author’s recommenda. 
tion to examine under various sized blows was of value. 
In conclusion, he thought that Dr. Stanton’s elegant 
little machine was a decided step nearer to the thing 
engineers had been looking for during the last few 
years. 

Mr. Bertram Blount was the next speaker. He said 
that some time ago he became interested in the testing of 
steel, and, together with several engineers, made some 
experiments with the single-blow method, and a special 
machine was designed for the work. He did not wish to 














Fig. 1—IMPACT-TESTING MACHINE 


take the credit for the design of the machine, as it was 
the work of the engineers rather than that of his own. 
Mr. Blount then exhibited the machine, and he also put 
a photograph of it upon the screen in order that the 
details might be better shown and his description more 
easily followed. The machine in question is shown in 
Fig. 1, and the following is the description as gathered 
from Mr. Blount’s remarks :—In the centre there is a 
vertical machined steel column about 5ft. or 6ft. in 
height, and at the top of this column there is a pulley 
wheel, which is not shown in our illustration. The 
machine is grouted in a concrete flooring, and it was 
explained that it was erected in a cellar. On the 
central column a metal block slides, and at three equi- 
distant points on this block there is a round steel bar, 
the three bars and block together weighing 48 lb. By 
means of a rope passing over the pulley at the top of 
the centre column, this movable element, comprising the 
block and the three round bars, can be lifted some feet 
up the central column, and when this is done the whole 


is held by a catch and the rope is removed. It should 
be mentioned that there is a sliding or feather key on 
the movable block, and there is also a keyway running 
the full length of the central column, so as to ensure that 
the three bars secured to the sliding block always fall 
between the projections of the stationary base block 
below the spring. The specimens used are turned to 
a given diameter in the centre, and this diameter is 
uniform for about lin. At the ends of the specimens 
cones are turned. The triangular block shown lying 
at the left-hand side of the machine is suspended below 
the spring hy means of the specimen, so that the projec- 
tions at the corner of this removable block come opposite 
the round steel bars attached to the sliding block, 
The hole in the centre of the removable triangular 
block, shown at the left of the machine, and also the 
hole in the centre of the machine, which receives the 
coned ends of the specimens, naturally have to be large 
enough to allow the cones to enter, but when the coned 
ends of the specimens have been placed in these holes, 
dies are inserted, each of which is split into three parts, 
so that the diameters of the holes are then reduced and the 
coned ends of the specimens consequently cannot be 
pulled through the holes until these split dies are removed. 
When the block, shown at the side of the machine, is 
suspended below the spring in the manner described, 
and the sliding element is at the top of the central 
column, all that has to be done to make a test is to 
release the catch holding the sliding weight, when it 
falls and strikes the corners of the triangular block 
suspended by the specimen. In this way the specimen 
is broken, and the falling weight then compresses 
the spring. The spring in being compressed moves 
a pointer over a short scale, and in this way the 
compression of the spring is measured and the impact 
energy so arrived at. Mr. Blount pointed out that with 
this machine the compression of the spring was 
measured, whereas with one of the machines described 
in Dr. Stanton’s paper it was the recoil of the spring 
which was measured. He thought that it was possible 














Fig. 2—FRACTURE OF PLAIN AND NOTCHED SPECIMENS 


to get much better results by measuring the compression, 
He had not made many tests with the machine, but he 
would give the results of some of his tests. He was 
ready to admit that the machine was a rather crude 
arrangement, and some little difficulty had been 
experienced with it, but by using plenty of oil on the 
central column the results obtained were not so bad, 
taking into consideration the roughness of the apparatus. 
Plain and notched specimens had been broken in the 
machine. In the case of the latter, the mean value of a 
number of tests with mild steel was 68.2 foot-pounds, and 
the highest value was 80.2 foot-pounds, and the lowest value 
below the mean was 67.6. In the case of smooth test pieces 
without a notch the mean value was 165.1, and the highest 
value 175.2, an error of 6 per cent. The lowest value 
was 156,4, an error of 4.3 per cent. He thought with 
shop tests it would be possible to get better results than 
this. Coming to the tables in Dr. Stanton’s paper giving 
the analysis of the materials used, Mr. Blount said there 
was something radically wrong with the figures given. 
Comparing this table, No. 1, with the next table, No. 2, 
there was obviously something wrong somewhere. He 
thought he knew what it was, but as Dr. Stanton had 
been good enough to give him some of the specimens to 
analyse, he would not attempt to comment upon the 
matter until he had made the analysis. Turning to Mr. 
Harbord’s paper, the speaker said that it was an inter- 
esting contribution, and that many points called for 
comment. There was a desire among some engineers to 
avoid the notched bar ard to make tests with plain bars 
instead. It came as news to him, however, when he first 
took up the subject, that in making tests on plain bars 
in a machine like the one he had described, that instead 
of the bar breaking off short when no notch was used, it 
stretched and gave a tensile test, whereas when a notched 
bar was used it broke off short at the notch. Mr. 
Blount then exhibited the two specimens which we 
illustrate in Fig. 2, where the notched bar is shown 
broken sharp at the notch and the plain bar elongated. 
He was sorry to see that Mr. Harbord had arrived atthe 
conclusion that the different methods of impact testing 
give such variations in duplicate tests. He thought that 
if Mr. Harbord had tried a machine something like the one 
he, Mr. Blount, had described, possibly his conclusions 
would have been more favourable. 

Mr. Michael Longridge thought that it was very fortu- 
nate that the two papers were read on the same evening, 
for had it been otherwise the members would have gone 
away with a totally different impression in each case, 
since the authors of the two papers arrived at quite 
different conclusions. In the case of Mr. Harbord’s 
paper, for example, the members would have been led to 





believe that none of the impact tests could be relied 





upon for accuracy. Personally, he was inclined to favour 
Dr. Stanton’s views on the subject. Mr. Longrid, 
then gave several of his own experiences which went 
to show that impact tests were reliable. In one instanog 
he had to deal with some broken connecting-rod bolt, 
These bolts had been broken by water getting into the 
cylinder, and they had stretched in the breaking, , 
was quite satisfied as to the cause of the bolts breakin, 
as he had taken special care to ensure that such was 
the case. The tensile tests on these bolts gave 30 tong 
Four impact tests were made, giving 17 foot-pounds 
17 foot-pounds, 17.6 foot-pounds, and 16.2 foot-pounds, 
He thought that the members would agree with him that 
these tests were remarkably coincident, and also that 
they showed the material to be very tough. Mr, Long. 
ridge also gave other examples of his experience of , 
similar kind, which all pointed to the same conclusions 
as regards the merits of impact testing. He thought 
there was something in impact testing. Some of the 
other methods were not so bad, but they failed to show 
the general properties of the material. In the case of 
the Izod method he thought that the tup was not heavy 
enough. First it had to crack the material, then it had 
to bend it back and scrape along it, as specimens he pro. 
duced showed, and this latter process put a kind of 
brake on the machine. He thought that this had some. 
thing to do with some of the discrepancies, and that 
heavier tup would be more satisfactory. The single. 
blow method of testing he thought was not quite what 
engineers wanted, they wanted something which corre. 
sponds more closely with working conditions. Con. 
tinuing, Mr. Longridge said that he was not a steel. 
maker, but he understood from what he had been told 
by manufacturers of steel that the small cracks in the 
steel caused by the segregation of sulphide of manganese 
had a great deal to do with the failure of steel. The 
sulphide of manganese had a low freezing point, conse. 
quently when the other parts of the material cooled the 
sulphide of manganese still remained in a liquid condi- 
tion. Finally, it cooled, contracted, and left little cracks, 
One might strain one of these pieces in a testing machine 
without discovering any fault, provided the bars were 
otherwise sound. If, however, the bars were put under 
strain and tapped so as to set up vibration, the cracks 
would very rapidly extend, and this process would show 
the defect in the steel which the machine did not. 

Mr. Druitt Halpin was the last speaker. He said that 
the discussion had referred to the tests of steel by other 
methods than tensile tests. He had in his hand the first 
Journal of the Iron and Steel Institute, published in 1870, 
in which a machine was described by the late Mr. Olrich, 
He remembered seeing that machine in use. It was a bend- 
ing machine on a small scale, and by reversing the shaft 
carrying the specimens a perfect indication was obtained 
of the difference in the metals dealt with. With regard 
to the question of the velocity of breaking, a great many 
experiments were made with the machine in 1878 to 
1879. It was one of the first machines to be fitted with 
an indicator, and a perfect diagram of the breaking could 
be obtained. The machine worked at about 1500 lb. 
hydraulic pressure. Experiments were made at different 
rates of breaking, and no difference could be observed in 
the diagrams with differences in speed. The experi- 
menters went a step further and put up a hydraulic 
intensifier, and obtained something like 4 or 5tons. They 
obtained great speeds, but again did not get any appre- 
ciable difference in the diagrams owing to these high 
speeds, 

The authors then replied. Dr. Stanton said that as the 
time was short he would confine his remarks to the 
criticism which had been made on the paper by Mr. Jude, 
and which indicated that one important quantity used in 
the paper had not been sufficiently well defined. He was 
glad to have the opportunity of making this clear before 
the close of the meeting, as it was essential to the inter- 
pretation of the experiments. In referring to the 
theoretical proof resilience of the materials, the authors 
defined f as the real elastic limit. By this they meant an 
elastic limit determined in the following way:—If a 
specimen of the material was subjected to reversals of 
stress of equal amounts in tension and compression, and 
if “R” was the maximum range of stress which the 
specimen would bear for an unlimited number of reversals, 


be R ’ , 
they defined 3 as the real elastic limit. It was this 


value which they had used in calculating the ratios. Mr. 
Jude in his calculations had apparently taken the values 
of the primitive elastic limits given in the authors’ previous 
paper as determined by static tests, which fully accounted 
for the difference between his and the authors’ relative 
resiliences. He would reply to the other points raised in 
the discussion in writing. Mr. Harbord then very briefly 
replied. Referring to Sir Robert Hadfield’s remarks per- 
taining to the use of the kilogramme-metre instead of 
foot-pounds, Mr. Harbord said that he used foot-pounds 
because it was the commonly employed unit. Asa matter 
of fact he had to convert Fremont’s kilogramme-metres 
into foot-pounds. He fully realised that sensitiveness to 
the structural properties of the steel was an essential 
feature of any test. As regarded Mr. Blount’s remarks, 
he would have liked to have tried his machine, but since 
he kept it shut up in a cellar he thought there was every 
excuse for him not having used it. 








A NEw wireless station is being erected by the Admiralty 


at Humberstone, near Grimsby, and a conference between the 
naval authorities and the borough electrical engineer has resulted 
in an agreement between the Electricity Committee and the 
Admiralty for current to be supplied from the Corporation 
generating station. The apparatus consists of nine masts arrang' 
in the form of a cross, with the highest in the centre, and covering 
a considerable area. Thecentral mast appears to be about 175ft. 
in height, and is surrounded by four shorter masts, outside of 
which are placed another four masts rising to about 60ft. The 
masts are completed, and the necessary buildings are well in hand, 
whilst the laying of the cable to Grimsby is to be proceeded with 
as early as possible, 








Nov. 27, 1908 





THE ENGINEER 


573 











——_— 





| 








— | 
favour CHARGES FOR LONDON WATER. | 
Bridge | 
Went Ar the meeting of the Metropolitan Water Board held | 
staneg last Friday the charges for water in the City of London came | 
bolts, woot consideration. The late Lord Mayor of London on the | 
to the 30th October last forwarded to the Board copies of two reso- | 
. He lutions passed at @ special meeting of the ratepayers in the | 
aking, City, convened by him. These resolutions deprecated the | 
1 Wag action of the Water Board in enforcing at the outset “‘ its | 
tons, maximum statutory powers,’’ and protested against the | 
unds largely increased charges fur water in business premises on the | 
unds pasis of rateable value, having regard to the relatively small | 
! that consumption of water on such premises when supplied | 
that otherwise than by meter, The meeting further urged upon 
Ong the Corporation of the City of London, the London County 
Of a Council, and the Metropolitan Borough Councils the import- 
‘the ance of instructing their representatives on the Water Board 
mae to support a reduction of the present charges, or an increase 
ght in the rebate allowable under section 9 of the Charges Act of | 
— 1907, thus affording some measure of relief to water con- 

ow ; S. 

e of oiThe Appeal and Assessment Committee of the Board made 
BavY a detailed report on this subject in which they point out that 
had the resolutions are ‘‘ directed against the imposition of the 
pro- Board’s maximum water charges in respect of what are 
of a termed ‘business premises,’’’ and that from a ‘“‘ water 
me- administration ’’ point of view there are only two classes of 
it a supplies, namely, domestic and non-domestic. It is the 
gle. character of the user and not the nature of the premises 
hat which regulates the question of charge. “Tt is,’’ they add, 
rre- ‘the failure to appreciate this circumstance that leads to so 
‘on- much misunderstanding in the consideration of the applica- 
ee]. tion of the Charges Act.’’ From the very earliest it became 
‘old evident that it would be necessary to impose a 5 per cent. 
th charge, assuming that one uniform rate had to be levied. 

r The report then goes on to deal with the early history of 
04 the Charges Act. The original Act, that of 1902, which 
he constituted the Board, contained an express direction that 
ne- within a prescribed period a uniform scale of charges must be 
the instituted. It was clearly set out in the information before 
di- the Joint Select Committee of the House of Lords and the 
ks, House of Commons, which had the Charges Bill under dis- 
ine cussion, that if the Bill passed a level charge of 5 per cent. 
“re would have to be made. ‘‘It is extremely difficult,’’ adds 
ler the report, ‘‘ to conceive that the City authorities were under 
ks any other impression.’’ It was also pointed out at the time 
Ww that on a 5 per cent. basis and with circumstances as they 

then existed there would be a net deficiency of £21,162. The 
at charges of the late companies varied from 3 to 11 per cent. in 
er respect of domestic supplies. The effect of the uniform 
st 
0, 
h, 
1. 
ft 
d 
d 
y ~ > 
0 | 
h i 
h 
t 2 1 


| equalisation of London rates is bound materially to affect 


| of the property within its precincts. 
| say the Committee, ‘‘that the resolutions do not raise the 


| maximum Charges, and upon that we are advised that the 


tically half a million consumers, which, it is urged, is not an 
inconsiderable number, 

The report further states that, in considering the points 
raised in the foregoing resolutions, regard should be had to 
the application of the Charges Act throughout the whole of 
the Board’s area. What may be termed ‘‘the City case’’ 
applies, it is pointed out, equally well to all highly assessed 
premises, wherever they may be. Any concession’ which 
might be granted to this class of property would operate in 
the direction of increasing the impost upon smaller cen- 
sumers. In fact, any scheme having for its object the 


the City, owing to the peculiar nature and valuable character 
“Tt appears to us,’’ 


question of principle on which the water charges are assessed 
in respect of business premises, but rather the necessity or 
otherwise of imposing at the present time the Board’s 





Board’s financia! obligations are such that it is impossible to 
recommend the Board to review the decisions arrived at on 
December 20th last. It is a fully recognised 
principle that the water charges in respect of premises of the 
character contemplated are not regulated by the consump- 
tion, but by the rateable value of the premises supplied.’’ 

Accordingly the Committee recommended that a resolution 
to the effect that the Board were unable to make concessions 
in the directions indicated should be passed and sent to the 
Lord Mayor and to the various other bodies implicated or 
interested in the matter. It is noteworthy that the Board 
passed this resolution without any discussion. 

It will be remembered that during the period when the 
matter of transferring the undertakings of the eight water 
companies to the Board was under discussion, we pointed 
out that nearly certainly there would be an increase in charge 
for water, and that it would be much better to let things | 
remain as they were. Public feeling, however, was manifestly | 
averse to the water companies for reasons which, we must con- | 
fess, were not then and are not now clear to us, and nothing | 
would do but that a Water Board should be constituted and 
the management of the water supply of the metropolis handed 
over to it. At present the Board have not levied from the | 
consumers as a whole a greater average amount than did the | 
water companies. For a time the charges were the same as 
had been made by the companies. They have now charged 
every one alike from a rateable value point of view. This is 
no new point. It was clearly contemplated in the original 
Act, and was definitely set out init. Of course, looked at | 
from the point of view of cost per gallon of water used, the | 
prices paid in the City of London are nothing short of absurd ; | 
but the argument is that those who can afford to rent highly © 











BELT CONVEYORS FOR SHIPPING COAL. 


FOR delivering coal to steamers lying alongside the 
Victoria Docks, at Hull, an interesting belt conveyor has 
lately been constructed by Fraser and Chalmers, Limited, of 
London, to the designs of Mr. T. M. Newell, the chief 




















Fig. 1—-BELT CONVEYOR FOR COAL 


engineer for docks of the North-Eastern Railway Company. 
This plant is illustrated in the accompanying Figs. 1 and 2. 
In explanation, it may be stated that the railway wagons, 
which are provided with bottom discharge doors, pass over 
an underground hopper situated at the land end of the pier 
alongside which the steamers are moored. A wide belt 
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charge of 5 per cent. upon the various classes of premises was 
estimated to be as follows :— 


Domestic supplies adversely affectec 226,000 
Domestic supplies benefit aa tek 469,000 
Domestic supplies undisturbed. . 271,000 

Total .. 966,000 


{ The report then goes on to state that practically the 
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rated houses can alsoafford to pay more for their water than can 
those who can only rent less highly rated houses. It is not, 
for the moment, a question of principle. The Act of 1902 
provided that the board which it was bringing into being 
should, after the lapse of a given period, charge a level rate 
throughout its area. That rate is now being levied. Those 
who are suffering from having to pay more heavily than was 
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Fig. 2-ARRANGEMENT OF BELT CONVEYOR FOR DELIVERING COAL INTO VESSELS 


| conveyor is placed underneath this hopper and extends on 


to the pier at such an inclination that the head pulley of the 
conveyor, over which the coal is discharged, is sufficiently 
high over the hatch of the steamers at the various tides to 
allow the coal to discharge into the hold. The length of the 
belt conveyor between centres is about 400ft. and the last 
70ft. are mounted upon an arm, which may be swung in a 
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Wagon Accommodation 
Full Roads \Empty Roads 
Description |Lin. F*.of Py Fe. oF 
t. Track. Track. 
Fixed 2400 4400 
Movable | 2200 | 1/00 | 
do. 2800 2 1600 E 
Fixed | 2500 | 1500 
Totals 9900 5600 
Swain Sc 


Fig. 3—TYPICAL LAY-OUT FOR COAL SHIPMENT BY BELT CONVEYORS 


Whole of the southern districts have been benefited, as well | formerly the case are now complaining, whereas it was | vertical plane, so that the discharge point may be adjusted 


as the eastern district, together with the high lying parts of 
the West Middlesex and New River districts. The 5 per 
cent, scale adversely affects some 23 per cent. only of the 
Board’s domestic consumers, and while the charge “‘estab- 
lishes uniformity with a minimum of inconvenience to 
domestic consumers,’’ some relief has been afforded to prac- 





perfectly well known that what bas occurred would most | 
certainly come to pass. The time for complaint has now gone | 
by, and we doubt whether anything short of another Act of 
Parliament will alter the condition of affairs. 











to any position within 24ft. corresponding with the rise and 
fall of the tide. 

The coal is discharged over the head pulley to a shoot 
which may be hoisted or lowered to correspond with the con- 
veyor. The belt conveyor is driven by an arrangement so 
designed that there is no slip between the conveyor belt and 





574 THE JENGINEER 


Nov. 27, 1908 





—<—= 





driving pulleys. The motive power is a 100 horse-power gas | initial cost. It is self-evident that considerable economy in 
engine situated in a motor house on the pier. The railway | power may also be effected, as the railway wagons have not to 
cars are drawn over an underground discharge hopper, and a | be lifted, but simply the actual load of coal, and as there is a 
full load of 8 to 10 tons of coal is delivered into the latter | constant ‘‘ flow ’’ of coal being discharged and no time is 
and down to the conveying belt. The belt occupies | wasted in lifting or lowering the wagons, it is clear that the 
but little room on the pier, and it may be so arranged that it | capacity exceeds that previously accomplished by one single 
will not in any manner interfere with ordinary traffic. mechanical appliance. The cost of maintenance and attend- 


C sa 


ry 


Weighing Platform 








Rail 
VaVAVaVaVaVAVAVAVAaVa' 
Top of Rait__ |X 








ry ree ot sk 
5 Aaa 02 eves 

T R - 
Ai sk 


storage capacity of the ‘‘field’’ would be 9900ft. for full 
wagons and 5600ft. for the empty wagons. The three full 
tracks combine again in one single track directly in front of 
the turntable T, on whish the wagons are turned, if neces 
sary, in the event of there being only a one end discharge 
door. A hydraulic tipping ram H is situated at the front . 
the table. This ram is of the telescopic type, and swings up 
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Fig. 4—TYPICAL LAY-OUT FOR COAL SHIPMENT BY BELT CONVEYORS 


This installation was introduced by the North-Eastern Rail- | ance is, it is pointed out, unimportant, because the belt 
way Company as an experiment, and although it was thought | conveyor consists of two parts only—the moving belt and the 
that difficulties might arise in discharging large pieces of | stationary supporting rollers. As the plant at the Victoria 
coal through the bottom door of the hopper, it has been | Docks, Hull, was simply laid down experimentally, nothing 
proved by practical experience that these fears were un-| special was provided so as to ensure a quick movement 
founded. In fact, in the official tests it was necessary to | of the wagons, and in more permanent installations 
reduce the speed of the flow of the coal, as the driving engine | special gravity roads would be laid down for full and 


2 nn IL a OP ta ALL __| 
Gangway : 
CL. of Belt a alt = 
ans —- — 9f ae 
— \\- eat 


teallaceaabcaal maa er ERLE ‘\ 


i Mn Plc.“ 



































‘Tae Excineer™ 








Fig. 5—TRUCK TIPPING MECHANISM 


empty wagons, and also hydraulic or electric tipping rams 
for end-door discharge wagons. In Figs. 3, 4,5 and 6 we 
illustrate a typical lay-out for dealing with coal shipment 


could not take the abnormal load on the belt. It has been | 
possible to discharge large size coal from railway wagons to 
the steamers at the Victoria Dock, Hull, at a rate of 600-700 
tons per hour, and it is claimed that 1000 tons of run of | traffic by means of belt conveyors. The conditions which 
mine coal may be discharged on one belt, so that the limit of | have been adopted as the basis for designing this plant are 
speed will not be one of discharging from the shoot, but | that the coal should be stored in a “‘field’’ near the quay, 
simply that of receiving and trimming the coal in the ' and should be discharged at four points on the quay front, 
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Fig. 6—DETAILS OF MOVABLE SHOOT 


the two outside shoots being stationary and the two inside | 
shoots movable. The distance between the two outside | 
shoots would be about 590ft. The ‘‘field’’ would be | 
arranged with four separate sets of track, all branching off to 
two mainlines. Each set of track consists of three lines for 
full wagons and one line for empty wagons. The total | 


steamers. As, however, the present-day tendency is towards 
the provision of larger sized aud more numerous hatches in 
new colliers, this will facilitate the extended use of these belt 
conveyors. 

The two salient features claimed for the system are (1) the 
increased loading capacities obtained, and (2) the small 


the platform on which the laden coal wagons stand, so that 
after the door has been opened the coal will gradually flow 
into the underground feeding hopper for the elevating and 
conveying machinery. When the wagon has been com- 
pletely emptied, it is lowered again, and pushed forward by a 
capstan to the end of the track, and is further switched on to 
the track for the empty wagons. The section of the track 
from the tipping ram to the switch is slightly inclined down- 
wards, so as to facilitate the removal of the empty wagon. 
The length of track from the switch to the terminus of the 
track has a slight upward gradient, so that the momentum 
of the empty wagon ig consumed by the time the 
vehicle reaches the terminus, where it will come 
to rest. This rising gradient is of assistance when 
the vehicle is worked back over the switch leading to the 
track for the empty wagons. It is not anticipated that it 
will be possible to dispense with the capstan, as experience 
has proved that in several instances it is difficult to get all 
coal wagons to run properly on a gradient, but the arrange- 
ment of gradients will naturally facilitate the manipulation 
of vehicles. For this typical design there are used four sets 
of turntables and tipping rams, one set for each of the four 
sets of track which constitutes the ‘‘field.’’ The elevating 
and conveying machinery consists chiefly of four elevating 
conveyors, shown marked 1, 2, 3, and 4. These conveyors 
elevate the coal sufficiently high over the quay to be able to 
discharge same either to chute Al and A 11, or to the feeding 
conveyors Nos. 5and6. These feeding conveyors run hori- 
zontally towards each other and span the distance between 
the two-stationary shoots. The conveyors are capable of 
delivering their load of coal at any point along their run, so 
that they will be able to feed the movable shoots B and C at 
any point between the two stationary shoots. The conveyors 
1, 2, 3, 4, 5, and 6 are mounted on steel structures, and pro- 
vided with gangways for the purposes of convenient inspec- 
tion. One of the movable shoots is illustrated in drawing 


| 4648—Fig. 6—and presents several features of interest. A 
| short conveyor is mounted upon this movable steel structure, 


and may be swung in a vertical plane around the end pulley 
shaft at the feeding end, and receives its proper load of coal 
through a shoot from one of the receiving conveyors. The 


| swinging conveyor is so designed that its discharge end may 


be placed in position so as to correspond with the tide and 
the position of the vessel to be loaded, thereby minimising 
breaking of coal. The conveyor discharges to an ordinary shoot 
which is attached to the end of it. As a comparatively small 
quantity of coal is discharged at one time there is much less 
breakage than when an entire wagon load is discharged from 
a great height and at considerable speed. It is intended to 
use light shoots within the vessel itself for the purpose of 
further directing the stream of coal to the sides of the hold; 
but whilst this would be quite possible with a comparatively 
light stream of coal, the arrangement would not be practicable 
if an entire wagon load were discharged at one time. Anti- 
breakage boxes will work advantageously with this system, as 
they could be suspended from derricks mounted on the steel 
structure. The shoot and swinging conveyor are operated by 
an electric winch situated in a driver’s cabin, so that the 
operator will be enabled to overlook the entire field of opera- 
tions. The movable steel structure for the shoots is s0 
designed that it will allow the placing of two tracks on the 
quay front. These tracks may be used for ordinary light 


| traffic, and are quite independent of the track for coal traffic. 
| The conveyors are of the Robins patented type, using belts 


48in. wide. The troughing idlers are of a new type having 
shafts and seven pulleys, so placed as to present a good troughing 
surface for the belt. The belts are of canvas and rubber, with 
an additional heavy layer of rubber on the middle of the 
carrying side where the belt is exposed to the heaviest wear. 
Each of the conveyors has a capacity of 1000 tons of run of 


| mine coal per hour, and the total power necessary to drive this 
| entire plant at full discharging speed is about 400 horse- power. 
| A further feature of interest is that each of the four elevating 


conveyors is provided with a continuous automatic weighing 
machine—the Merrick conveyor weightometer—which records 
the weight of all coal passing over the conveyors with an 
accuracy of within one-half per cent., so that by this means 
the amount of coal discharged to any vessel can be quickly an 
accurately ascertained. 














OF full 
86 full 
‘ONE of 
Neceg. 
charge 
font of 
188 up 





Nov. 27, 1908 


THE ENGINEER 





575 











THE RESISTANCE OF MATERIALS TO IMPACT.°* 


By Mr. T. E. STanTON, D Se., and Mr. L. Barrstow, of the 
National Physical Laboratory, Teddington. 


Durine the years 1904, 1905 the authors were engaged in a 
research on the resistance of certain kinds of iron and steel to 
reversals of direct stress.+ In these experiments the change from 
tension to compression was gradual, and followed an approximately 
simple harmonic law, special care being taken to avoid the sub- 
‘ection of the speci to dd shock, the effect of which, 
i was considered, would brie jae the problem, and might 
conveniently form the subject of another research. : 

Since in ordinary machine practice the stresses induced in the 
moving parts are, in general, due to a combination of shock and 
gradually applied load, as might happen in the case of the crank- 
pins and bearings of reciprocating engines, it appeared to the 
authors that the determination of the relative resistances to sudden 
shock of the same materials as used in the previous work on 
gradual reversals of stress would, combined with the previous 
results, be of considerable value to the designer. This determina- 
tion appeared to be the more urgently required, since, in the 
opinion of engineers of such wide experience as Messrs. Seaton and 
Jude,{ the proof resilience of a material—that is, the maximum 
work which can be stored up per unit volume without permanently 





(N. P. L. Method.) 








Fig. 1—-APPARATUS FOR STATIC TESTS 


deforming it, as calculated from statical experiments—is quite 
unreliable as an index of ‘‘ useful toughness,” 

A research with this object in view was accordingly commenced, 
and some suitable testing machines for the work were designed 
and made in the a of the department. 

As in the research on alternating stresses, the testing machines 
were designed for the purpose of carrying out endurance tests up 
to one million shocks or more. Since, however, these machines 
lent themselves equally well to the fracture of specimens under 
comparatively few blows, the authors were led to the comparison 
of the results of impact tests which consisted of a large number of 
smal] blows with those consisting of a small number of heavier 
blows or even of a single blow to destruction. 

The results of this comparison, together with the interest taken 
at the present time by engineers in the respective merits of impact 
tests by the ‘“‘single-blow” and the ‘many-blow” methods, 
induced the authors to enlarge somewhat the scope of the work so 
as to include a study of the development of the changes in the 
relative shock-resisting properties of materials as the number of 
blows for fracture is increased. In doing this the authors have no 
intention of making any comparison of the relative merits of the 
two methods of test, since in their opinion such a comparison can- 
not be made for the following reasons :- 

An impact test on any given material may be made for one of 
two objects. 

(1) To ascertain if the material is in an abnormal or dangerous 
state—that is, is brittle ; or 

(2) To determine the resistance to shock under working con- 
ditions of the material relative to the resistance of other well- 
known materials, 






































It is obvious that the first object will primarily concern the 


appear to be what may be called a “ shock-fatigue ” test, involving 
a large number of relatively small blows, It seems evident, there- 
fore, that no cummparison of the relative merits of two tests which 
reveal different properties of the material can be made, but these 
considerations do not seem to have been fully appreciated in 
previous discussions on the subject, in which there has been 
frequent evidence of the opinion that impact tests by the single- 
blow method afford all the information which the steelmaker and 
engineer require for the selection of the material which is best 
suited for endurance of shock. 

As the very considerable expenditure in time and trouble 
involved in making fatigue tests would be saved if this assumption 
were true, the authors decided to make the investigation of its 
validity the chief feature of the present research, by selecting 
materials differing widely in their strength and elastic properties, 
and by subjecting them to a varied treatment under impact, so 
that a scale of “useful toughness” for the materials could be 
determined. 
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one for bending-impact tests on notched specimens and the other 
for direct-impact tests on plain specimens. 

In the bending-impact tester the turned specimen, 0.5Qin. in 
diameter, with a V notch in the centre 0.40in. in diameter at the 
bottom, is placed on knife edges 44in. apart, and receives blows 
over the notch from a falling tup, which strikes it alternately at 
each end of a diameter. To do this the specimen is reversed 
between successive blows by a link motion, the details of which 
will be clear from Fig. 3. The fall of the striking tup can be regu- 
lated from Qin. to 3}in., and its weight is 4.71b. On the fracture 
of the specimen the tup strikes a small bell-crank lever which 
breaks the circuit of the driving motor and thus stops the machine. 
A counter is attached to the hine, which registers the number 
of blows, so that the machine can be left without any attention 
except for occasional lubrication. The maximum speed attained 
in this form of tester was 100 blows per minute, which renders a 
— test up to half a million blows a somewhat long process. 

manner of fracture of the specimens, whether of soft or 





Methods of test and testing machines used.—For the experiments | hard material, is that a crack is developed on each side of the 
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Fig. 3—REPEATED-IMPACT TESTING 


on the bending of a notched specimen by the single-blow method 
an Izod impact tester was kindly lent to the Laboratory by Messrs, 
Avery and Co., of Birmingham, at the request of Captain Sankey, 
who bas shown great interest in the present work. 

The other form of single-blow impact tester adopted was that 
which would produce fracture of a plain specimen by direct 
tension. The machine made in the workshop for this purpose is 
shown in Fig. 2. The specimen is 0.25in. diameter, lin. long, and 
has shanks at each end screwed with a jin. Whitworth thread. 
In testing, the specimen is screwed into the base-plate B P, and at 
its other end is attached to the crosshead C. This crosshead is 


striking plate S P, resting on the spiral springs 8S, which absorb 
the residual energy in the tup. This ene 


tup is supported before the test by a movable crosshead attached 
to the guides G, and the release is performed by the trigger ¢. 








MACHINE FOR NOTCHED SPECIMENS 


l specimen at the bottom of the notch, the two cracks spreading 
inwards as the test proceeds. In the case of a light blow and 
| many reversals these cracks will spread nearly to the centre 
before fracture occurs. Except for tests in which the number of 
blows is small, that is, less than 100, there is no appreciable per- 
manent set in the specimen until within a few blowsof the ultimate 
fracture. 
Testing machine for alternating direct impact.—In this machine 
the specimen is held by two concentric hard steel sleeves Si So into 
which it is screwed and locked as shown on the right of Fig. 4. 


| The blow of the striking tup is always delivered on the inner 
connected by two side rods to a piston P, which is struck by the | sleeve, the outer one being supported on a rigid steelring R. The 
falling tup T. This piston is provided with a collar at its upper | change from compression to tension is effected by a rotation of the 
end, which, after the fracture of the specimen, engages with the | sleeves about a horizontal axis between successive blows. For the 
| compression blow the inner sleave is struck at that end of it which 
appears in the re- | holds the specimen, and for the tension blow, at the opposite end 
bound of the tup, and is measured on a calibrated scale I. The | on the two projections PP, which pass through openings in the 


outer sleeve. The outer sleeve is held by the crosshead C, which 
is carried on the bearings BB, at the extremities of the two side 


Tension Compression 
/ Blow. Blow. 
















































































steelmaker, who will be naturally anxious not to supply the 
constructor with dangerous material ; and that the second will 
concern the engineer or designer of machinery, to whom a know- 
ledge of the relative values of the true resilience of materials, 
which are otherwise constructionally satisfactory, is of considerable 
Importance, 
_ It is further almost obvious that the nature of any proposed 
mpact test will depend upon which of the above objects is in 
view, since for the detection of brittl , its chief characteristic, 
which is an absence of permanent strain on fracture under impact, 
= be best brought out by a test to destruction, which will involve 
the least amount of energy spent in elastic deformation, that is, a 
single-blow test. Agvin, for the determination of resistance to 
shock under approximate working conditions, the test should be 
one in which the energy absorbed in plastic deformation is a 
minimum, since such plastic deformation has little relation to its 
constructional value. The proper test in this case would therefore 
* The Instit 


t “Py at = 











of Mech 


| Engineers. 
The Institut fC 


of Civil Engineers, 1905-6, vol. clxvi. 





} “Impact Tests on the Wrought oD ings,” 
1904, Part 1V., page 1135 ught Steels of Commerce. Proceedings, 


The tup is provided with four conical rollers R to reduce the fric- 
tion as much as possible. 

For the comparison of the energy expended in the fracture of a 
specimen in this machine with the work done in a static test of a 
precisely similar specimen the Laboratory 10-ton machine was used, 
with a special micrometer for taking the extension. 

The corresponding static test on the notched specimens used on 
the Izod machine was more difficult, and the arrangement finally 
adopted for doing this is shown in Fig. 1. is 
In this two specimens are clamped in the crosshead, which is 
fixed to the shackles of a compression testing machine, facing each 
other in such a way that the plunger bears upon both at points 
equal to the distance of the striking tup from the notch in the 
impact tester. In this way a steady downward pressure is all that 
is necessary to make the test, the deflections being taken by a 
micrometer. 

Corresponding to the two machines on the single-blow method 





two repeated-impact testing machines were designed and made, 
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Fig. 4-IMPACT-TESTING MACHINE FOR ALTERNATING-TENSION AND -COMPRESSION 


rods working in the side guides gg. The rotation of the crosshead 
and sleeves is performed in two operations. First, the crosshead 
is raised vertically by the two side cams A A—which engage with 
rollers on the side rods—to a distance sufficient to enable the 
crosshead in its rotation to clear the ring R. Secondly, by means 
of another cam a and the system of rocking levers shown in the 
figure, the crosshead is rotated into its new position and then 
lowered on to the ring R. The initial motion of the crosshead 
during rotation is made as rapid as possible, so that its inertia 
carries it over the ‘‘dead point.” 

The striking tup T moving on the guide G is actuated by the 
centre cam D, which engages with a hard steel roller on an adjust- 
able crosshead pervect to two tail-rods on the striking tup. By 


this means the fall of the tup can be varied from lin. to 3.3in. To 
reduce the friction of the tup in the guide as much as possible, the 
former is machined with a broad spiral fluting to reduce the sur- 
face of contact. The machine is driven by a } horse-power motor 
| through a reduction gear, and is provided with an automatic cut- 
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out worked by the tup on fracture of the specimen and a counter | of energy at the surfaces through which the force of the blow is | tested in the repeated-bending impact tes T PRS 
to register the number of blows. transmitted and which was practically unavoidable, in order to | the number of Gon for Pee Bose cc atte “ad. aration i 
Materials used in the research.—As previously stated, one of the | secure the tensile effect of a blow. The most important feature | of the tup, whose weight was kept constant for the the fall 
chief objects of the present research was to predict the limiting | of the curves is the remarkable similarity which is seen to exist | observations. 'S Set of 
resistance, under impact, of the materials for which the resistance | between the impact test and the static test, both for the direct | The results are plotted in Fig. 8, which shows the oc. 
to alternating stresses had already been determined. Unfortu- | tensile tests on plain specimens and for the bending tests on | ordinating height of fall of tup, and number of blows fon nets, 00: 
nately, the amount of this available was not large, and although | notched specimens. for each material. The remarkable uniformi ty of ihe ‘Or fracture 
Sir Robert A. Hadfield very kindly procured for the Laboratory The static tests on the notched specimens presented so many | be evident from the distribution of the dots about the eam will 
another supply of Swedish Bessemer steel of carbon content vary- difficulties that a marked agreement was hardly to be expected, | mean position, and throughout the work it was found Perip of 
ing from 0.16 to 0.6, the strength properties of these did not | especially in the cases of the low-resist spoci ; but the | tests could be repeated with only small deviations in the - these 
of blows per fracture, which rarely exceeded 3 per cent hed 
| in marked contrast to results obtained in previous e<perime dh 
Lbs. / which the reversal was not performed mechanically. A Pitre 
aan y | proof of the uniformity of the results obtained by this nee 
| shown in Fig. 9, in which are plotted the results of the a - 
| thirty specimens all cut from the same bar of ordinary mild steal 
| Three specimens were tested at each setting of the tup, a re 
only one case did the number of blows for fracture differ pai “ 
mean of the three tests by more than 3 per cent. As the = a 
| in Fig. 8 are not very suitable for comparison with each pring 
a graphic method has been adopted by means of which the relative 
energies of the blows peat sag to fracture the muterials afte on 
given number of blows is clearly indicated. For this Ae 
number of blows for fracture after 10, 100, 250, 500, 750, 1000 
10,000, and 100,000 blows respectively has been scaled off from the 
| curves in Fig. 8, and for each of these cases a curve Co-ordinati : 
energy of blow and carbon content has been plotted. % 
These curves, together with the one showing the results obtained 
| by the one-blow method in the Izod tester, are given in Fig. 10 
On examination it will be seen that the characteristics of th 
curve for the one-blow method are practically the same as th 7 
obtained in the many-blow method when the number of Pe 
fracture is not considerable, as has been previously pointed out - 
Mr. Izod.* Thus the curves for 1, 10, 100, 250, 500, and 750 blog 
agree in giving a relatively high value of resistance for No 6 
material, and a relatively low value for No. 3 material. As, how. 
ever, the number of blows for fracture increases, the elastic 
; resistances, which was inappreciable in resisting a heavy blow 
' become more and more apparent, as is seen in the increased 
: resistance of the higher carbon steels. This factor grows in 
! 









































importance until at 10,000 blows the characteristics of the one- 
: blow curve are practicaliy reversed, a peak in one curve corre. 
aA : 20 Ins sponding to a depression in the other. 
; (b) The limiting resistances of the materials.—1t was hoped that by 
‘The Engineer” ones the number of blows for fracture in this way, it would 
: possible to arrive at a limiting blow under which the i: 
Fig. 5-LOAD DEFLECTION DIAGRAMS—STATIC TESTS ON NOTCHED SPECIMENS wail sak ‘Gucdlen «annie but head tame ok oven MEE 
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precisely agree with those used previously. It was therefore chief characteristics of the impact curves are reproduced so faith- 
decided to use the remainder of the original stock for the experi- | fully in the static-test curves that there seems no reason to doubt 
ments on limiting resistance and the new material for the com- 

parison of the one and many-blow methods. The description, TABLE II1.—Single-blow Method. 
analyses, and results of the tensile tests of the materials used are ie ge Ee = aS A Pee 


| | 
All Specimens proposed trom one Bar of Mild Steet 
Slests ot each seziing of tup | 
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Foot lb 





Bending of notched specimens. Tension of plain specimens. 





TABLE I.-—Analysis of Materials Used. 





Pa Work done Energy Work done 
Test Description. Carbon.| Man- | Silicon. | Sulphur.| Phos- Material. pares in static absorbed in in static 
| pho: test. | impact. test. 
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Fig. 9-BENDING-IMPACT TESTS ON NOTCHED SPECIMEN 


BR 


million blows this limiting resistance was not nearly reached. 
This experience seems to be in agreement with that of 
Wéohler in the similar case of the fatigue of bars under alter- 
nating bending stresses, and to be in contrast to the case of 


that more refined methods of observation would yield results direct alternating stresses on which the limiting resistance is 
reached in about one million reversals. Another method of 


which would make the curves identical for the moderate velocities hed ut 0 1 
of impact here used. predicting the limiting resistance was therefore adopted. This 
consisted of subjecting the specimen to a fairly large number of 
LE EEE Te ae <TD = blows — 420,000— after which a section was made across the 
given in Tables I. and II., and for convenience these materials will Vm act 7, notch on the plane of bending, which was polished and etched 
be referred to in the paper by the numbers attached to them in | <sts and then examined to see if a crack had commenced. If so, 
the Tables. its depth was measured and another specimen of the same 
| material tested for 420,000 blows with a slightly less fall of tup, 
150 and was then cut up and examined microscopically. In this 
way, by making a sufficient number of tests, a curve co- 
1 | ordinating depth of crack and fall of tup could be plotted, and as 
| the least fall observed corresponded to a depth of crack of approxi- 
mately four-thousandths of an inch in depth, only a slight 
extension of the curve was necessary to predict the limiting fall for 
no crack. Owing to the length of time required for this part of 
the work, these limits were only attained for four materials, which 
were specially chosen because their limiting ranges of stress were 
known from the authors’ previous experiments on alternating 
stresses, which enabled acalculation to be made of their respective 
roof resiliences. The curves for these materials are shown in 
ig. 11, from which the limiting values of the energy may be 
sealed off. Now, the theoretical proof resilience ormaximum work 
per unit volume which can be stored up in any material under 
direct or bending stresses within the elastic limit is proportional to 

es 
E 
where f is the real elastic limit of the material ; 
0-2 3 0-4 E is Young’s Modulus of Elasticity. ; 
P Carbo ont From the known values of f and E, derived from the authors 
escomtage Carson conten revious experiments, the values of the proof —_— _ 
oe our materials chosen —which were a wrought iron and steels 0 
Te 2 ea ee 0.2, 0.4, and 0.6 carbon content—are respectively as :— 
. : ay The conclusion which the authors arrive at from these tests is 1: 0.92 : 25 : 27. 

0-2 ’ i that there is no source of weakness brought out by single-blow | The apa gpa of the energy of blow scaled off from the 
impact tests on plain or notched specimens which is not revealed | curves in Fig. 11 are as :— 
Percentage Carbon content. eae prs test. si ” : 1: 0.92 : 1.3: 1.5, 


Fig. 6—BENDING NOTCHED SPECIMENS 
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TABLE I1.—Tensile Tests of Materials Used. 





| 
| Tons per square inch. | Elongation 
— oe PE on 2in. 


' Yield point. Maximum load. | 
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Single-blow method.—Sets of specimens were prepared from the |-—--——+ eee a] 
materials described above and tested in the Izod machine and | | i 
the single-blow tensile impact tester. Exactly similar sets of 
specimens were then subjected to the static test - hcg om “The Engineer 
; w re carefully estima’ 
operons gy yg, tgericr ot vated in Table iu, and for Fig. 8-BENDING-IMPACT TESTS—COMPARISON OF RESULTS FOR VARYING NUMBER OF BLOWS 
the purpose of comparison are also shown graphically in Figs. 6 
28. ea ee pS ae PES plotted on a carbon | Maxy-BLow MrTHoD. | being 0.026, 0.024, 0.088, 0.088 foot-Ib. respectively. ay 
ase, j . ; i imental resi 
It will be noticed that, in the case of the tensile tests, the values | (1) Bending-impact tests on notched specimens.—(a) Comparison of Paty hay Su otioed thet, alpen ee the ratio of the 
of the energy absorbed in impact are well above the corresponding | results for varying number of blows.—For this purpose sets of seven : - 
values of the work done in the static test. This isdue to the loss specimens were prepared from each of the materials, and were * Seaton and Jude, ‘“‘ Proceedings,” 1904, page 1216. 
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chest to the least of these quantities is considerably greater 
h tically than that found by experiment. The-authors think 
theorele that this discrepancy is due to the extreme difficulty in 
doar crack which has only extended two or three thou- 


detecting .* inch into the specimen, which wes a difficulty in | 


: f 
san pguishing between a crack and a boundary between crystal- 
line grains 
9, Dire 
of the resis'ane 


‘ »ster, ey 
aoe th a greater number of blows than 50,000. Tests within 


this limit have been made on the same materials as those chosen 

the prediction of the limiting resistance in the repeated-bend- 
= impact tester, that is, a wrought iron and three Swedish 
Pianer steels of 0 2, 0.4, and 0.6 carbon content. 


The curves co-ordinating energy of fall of striking tup and | 


umber of reversals for fracture are shown in Fig. 12. The general 
features of these curves are similar to those obtained from the 
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Fig. 1O-BENDING-IMPACT TESTS ON NOTCHED SPECIMENS 


same materia’s under gradually applied alternating stresses, and 
the resistances increase in the same order. From a study of these 
curves there does not seem any reason for doubting that the 
limiting resistances are in agreement with those found from the 
bending impact tests on notched specimens. 

The effect of the dimensions of the specimen.—In the disc ussfon on 
Messrs. Seaton and Jude's paper, the great desirability of dis- 
covering an impact test, the results of which should be indepen- 
dent of the dimensions of the specimen, was pointed out by 
several speakers. 

As the results on the standard form of specimen in the bending 
impact machine could be repeated with considerable accuracy, the 
authors made a series of experiments to determine to what extent 
these results could be repeated on specimens of different sizes, 








Energy of Biow in Foot-lb 





0 0-1 0-2 
Lenet cf Crack in Inches 
Fig. 1—PREDICTION OF LIMITING RESISTANCE 


From some preliminary experiments it was found that the 
number of blows for fracture with a given fall of tup—(1) was 
practically independent of the sharpness of the V notch, when the 
number of repetitions of the blow for fracture was large ; (2) de- 
pended on the ratio of the diameter at the bottom of the notch 
to that of the body of the specimen ; (3) depended on the dis- 
tarce between the knife-edges. 
> The effect of the notch was observed by testing two similar 
specimens of the same material, one having a very sharp notch 
and the other a rounded one, when it was found that the number 
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Fig. 12-CURVES OF RESISTANCE TO DIRECT IMPACT 


of blows for fracture was practically the same for each when the 
total number of blows was about 10,000. 

For the second and most important determination three forms 
of specimen were used, each having the same span and diameter 
at the bottom (0.40in.) uf the notch, the body diameters being : 

; 0.706in., 0.50in., and 0.40in. 

_ rom observations made on these it was found that the respec- 
tive energies of the blows to break them after 10,000 blows were :— 
0.175, 0.275, and 0.55 foot-pounds ; 
so that, per cubic inch of the material, and for the above number 
of blows, the specimen reduced in diameter to the value at the 
bottom of the notch is nine times stronger than the one with the 
largest diameter. 
Further, as was to be expected, the resistance of the specimens 


sort Vile pact tests on plain turned specimens.—( a) Comparison | 
es, —Owing to the relatively slow speed of the direct- | 
it was not found practicable to carry out endurance | 


diminished as the distance between the knife-edges increased. 
These observations appeared to indicate that, to obtain the 

same results from specimens of varying size, they should be 

| geometrically similar in form. 

To test this conclusion, a series of experiments have been made 

| on sets of specimens in which the ratio of the linear dimensions 

to those of the standard form was 


eBay & 
and in order to make the conditions as dynamically similar as 
| possible, the weight of the tup was reduced to the ratio 

1:2V72 
| so that with the same height of fall, or velocity of striking, the 
energy of the tup per cubic inch of the specimen was the same as 
in the tests on the standard form. The results in tests of over 


| 3000 blows show that the resistance of the smaller specimens is 
| somewhat higher than that of the standard form, but it is 
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probable that, with the more refined experiments now in pro- 
gress, the agreement will be found to be very close. 

(reneral conclusions.—The general results of the experiments 
described in this paper prove, in the opinion of the authors, that 
for the detection of two important faults in materials—that is, 
brittleness and low elastic resistance—two distinct tests are neces- 
sary, according as a weakness in plastic resistance or in elastic 
resistance is to be revealed. The distinction between the tests to 
be applied will be appreciated from the consideration that for the 
former case an expenditure of energy is necessary, which is 
approtimately three hundred times greater than that required for 
the latter. 

The authors are of opinion that conclusive evidence has been 
shown that materials which are strong under alternating stresses 
are, in general, strong under those shocks which are likely to be 
put upon them in ordinary machine practice, and’ not weaker, as 
seems to be commonly supposed.* 

As regards the general methods of impact testing, the bending 
test on a notched bar seems to be the most searching and the 
easiest to be made. As the detection of materials in steel is of 
supreme importance, the one-blow method would be naturally the 
one most used, but for the study of the constructional value of a 
meterial its resistance to impact should be investigated, not at 
one point of the curve, but throughout a considerable range. To 
do this some form of impact tester should be used in which the 
energy of the blow can be varied and the specimen rotated 
mechanically. By a series of tests under varying strengths of 
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Fig. 13—BENDING-IMPACT TESTS—COPPER ALUMINIUM 
ALLOYS 


blow, valuable information can be obtained and the results cor- 
related to those given by other methods. 

As an example of this, the case of two copper-alyminium alloys 
which formed part of a series in Messrs. Carpenter and Edwards’ 
report to this Institution in January, 1907, may be taken. The 
two chosen are those containing 9.9 per cent. and 7.4 per cent. of 
aluminium respectively. 

Specimens of these were tested in the bending-impact tester, 
and the results are given in the curves of Fig. 13. On examina- 
tion it will be seen that these curves give practically all the 
information on the relative resistances to shock and alternating 
stress of those two materials which were given in the paper. Thus 
the upper limits of the curves tend to the relative values given by 
the Izod test, the lower limits to those given by the alternating 
direct-stress testing machine, and, further, the relative values of 
the number of shocks for fracture with a blow of 2.0 foot-pounds 
agree with those determined by Professor Arnold in his alternat- 
ing-bending machine. Again, it was found that the limiting 
resistance of the 9.9 per cent. aluminium alloy, as determined in 
the bending-impact tester, was approximately 24 times greater 
than that of a similar specimen of 0.4 per cent. carbon steel. Now 
the limiting values of the stress in alternating tension and com- 
pression for these two materials have been found to be approxi- 
mately the same, so that the difference in impact resistance must 
be sought for in the respective values of the modulus of elasticity. 
These were found to be :— 


0.4 per cent. carbon steel 


de 30,000,000 Ib. per square inch 
» 9» aluminium alloy 


13,500,000 ,, 5 








The ratio of which is 2.2, so that the ratio of the impact resistances 
is approximately that of the respective values of 

f2 

E 
where / is the limiting stress and E the values of the modulus of 
elasticity. 

This agreement between relative values of impact resistance and 

relative values of the proof resilience, as given by 


f3 : 
4 err unit volume, 


has been so marked in all these experiments that the authors 
cannot agree with Messrs. Seaton and Jude’s conclusion that the 
‘‘common interpretation of resilience has failed in its practical 
application,” but, on the contrary, believe it to be the best guide 
for the designer in the use of normal materials, of which the real 
elastic limits are known. 

The experiments further showed that steel was a much more 
homogeneous material than it had been recently suspected to be, 
because, if this had not been the case, it would have been 
impossible to repeat so accurately the bending-impact tests on a 
notched bar which were admittedly the most crucial mechanical 
tests of want of homogeneity. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
Rheinland-Westphalia. 

THE position of the iron and steel market is more 
depressed than ever. During the past two weeks employment in 
many trades has been further decreasing, although producers do 
not hesitate to take prices that give no profit at all. German pig 
iron, for delivery in the first quarter of next year, is reported to 
have been offered at M. 15 p.t. less than is quoted by the 
syndicate. At a meeting recently held the Drawn-wire Conven- 
tion resolved to grant the export bounty hitherto given also 
during the first quarter of 1909. 


Sales of the Steel Convention. 

Of the deliveries in October 142,673 t. were semi-finished 
steel, as compared with 127,648 t. in September and 120,014 t. in 
October of last year. Railway material, 161,374 t. as against 
170,702 t. in September and 188,998 t. in October, 1907 ; sectional 
iron, 110,597 t. compared with 106,258 t. in September and 
129,921 t. in October, 1907. Sales in semi-finished steel were, 
accordingly, 15,025 t. higher, those in sectional iron 4339 t. higher, 
while sales in railway material were 9328 t. lower than in the pre- 
ceding month. During the first quarter of next year the railway 
department is likely to be very well occupied, for 134 passenger 
and 41 load cars will soon be given out by the German Railway 
Administration, for delivery by March 31st, 1909. 


German Arms Factory. 

The negotiations between the joint stock company— 
‘German Arms aud Ammunition Factory, Berlin” —and the 
Turkish Government, concerning the supply of cartridges worth 
over 25 million marks, have according to Berlin papers, been 
satisfactorily concluded. 


The German Coal Trade. 

Business generally is slack and decreasing, compared 
with the previous month. The deliveries of coal, coke, and 
briquettes in the Ruhr district were 5,937,790 t. for October, as 
compared with 5,856,210 t. for the same month last year; this 
shows an increase of 81,580 t. compared with October, 1907. Ata 
recent meeting of the Upper Silesian Coal Convention, when the 
present condition of the coal market was discussed, it was resolved 
to leave quotations unchanged for the present. 


The Austro-Hungarian Iron Market. 

There was a general tendency to weakness noticeable in 
the iron and allied trades. The machine factories especially com- 
plain of decreasing employment, and the plate mills, too, feel the 
dulness in trade very keenly. A satisfactory business is being 
done in the Austro-Hungarian coal industry, the pits having 
secured plenty of orders for immediate and forward delivery. 


Depression in Belgium. 

A hopeless condition prevails in the Belgian iron and steel 
industry. The scarcity of employment and general lifelessness 
increases. The pig iron business is irregular and unsatisfactory 
in the extreme. Foreign competition is very keen, and lizely to 
increase further. Forge pig No. 1 stands at 61f. p.t.; basic at 65f. 
p.t. A steadily downward-moving tendency is noticeable in the 
finished iron industry, and the lack of confidence is so pronounced 
that even the lowest prices fail to induce buyers to place forward 
contracts. Girders are entirely lifeless. Plates, too, are very 
dull, though for sheets a better inquiry hascomein. German and 
French competition is particularly strongin heavy plates. In the 
rail department the scarcity of employment is less marked than in 
other branches, a fair amount of fresh work being still secured. 
Bars, being in extremely weak demand, can hardly maintain the 
price of £4 13s. p.t. While the deliveries in engine fuel continue 
very limited, a strong and rather improving business is being done 
in all descriptions of house coal, and the better qualities sell 
freely. The briquette trade shows much weakness, while coke 
continues to be regularly inquired for. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 17th. 


THE local iron trade has developed considerable activity during 
the past week. Sales of about 25,000 tons of pig iron have been 
made for early delivery. Other inquiries are coming along 
for later delivery. The quotations are particularly inviting. 
Makers appear to be anxious to do all they can to start buying 
among the larger consumers. Among the recent large buyers are 
the two great locomotive companies which have gathered in some 
big orders from railroads. The volume of railroad traffic is rapidly 
growing, and railroad companies feel warranted in increasing 
their motive power. The building of locomotives has very largely 
fallen off during the past year. Even repairing has been neglected 
until recently. Within two or three weeks a large amount of 
material has been ordered by locomotive builders and car builders, 
but the rail demand still drags. Hope is expressed that the 
coming conference to be held in this city, December 10th, will 
result in the clearing up of the situation between rail makers and 
railroad companies. The hope of the railway managers is that, in 
view of the large addition to rail-making capacity, they will be 
able to obtain important concessions in price on the better qualities 
of rails agreed upon. So far as railmakers have permitted their 
views to appear, there will be no concessions. While rails are dull, 
there is an encouraging activity in shapes and plates. The basis 
of this activity is the heavy orders placed by railroad companies 
for cars, mostly of steel construction. 

The copper producers have within a few days expressed great 
hopes from the revival of schemes to adopt electrification by rail- 
roads. Electrification schemes are under consideration by the 
Pennsylvania Railroad Company, the Harriman lires at Chicago 
and San ‘Francisco, and at other points. Electrical equipment 
manufacturers are large buyers this week. 





* Seaton and Jude, ‘‘ Proceedings,” 1904, Part IV., page 1135. 
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MEASURING APPARATUS FOR CONDENSA- 
TION WATER. 

THE accompanying illustration represents a simple appara- 
tus which Lancaster and Tonge, Limited, of Pendleton, near 
Manchester, have fitted to a compound tandem steam engine 
in their works, for draining and measuring the condensation 
water from the cylinders. As will be seen, the apparatus 
consists of two Lancaster steam traps, one of which is 
connected to each end of the two cylinders by steam piping 
and back pressure valves. The discharge orifices of the traps 
are fitted with T connections to which plug valves are 
attached, and these valves are so arranged that they may 
discharge the water accumulated in the traps either into the 
feed water supply system direct, or for measurement purposes, 
into a vessel the capacity of which is known. This measur- 
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CATALOGUES. 

THe Brush ExvecrricaL ENGINEERING Company, Lough- 
borough.—The Brush Budget for October has reached us. It 
deals with the work which the company has executed in Bombay, 
and some illustrations are given of the plant, &c., supplied to that 
part. 

HILL AND HgRBERT, Leicester Laundry Engineering Company, 
Leicester —A catalogue has reached us from this firm which 
illustrates and gives prices of laundry machinery. We have also 
received a leaflet illustrating and describing a firewood-splitting 
machine. 

THE ACETYLENE CORPORATION OF GREAT BritatN, Limited, 49, 
Victoria-street, Westminster.—We have received a copy of this 
firm's latest pamphlet dealing with acetylene flare and hand 
lamps. Instructions for working both types of lamps are given, 
and the advantages are also set forth. 


MEASURING APPARATUS FOR CONDENSATION WATER 


ing vessel is also connected to the discharge pipes by means 
of acock. The chief features of the Lancaster steam trap is 
a loose disc valve A at the orifice of the discharge pipe B in 
connection with a quick-thread screw operated by the 
cylindrical fioat C. The normal condition of the trap is with 
the float at the bottom of the box and the valve full open. As 
the water to be drained passes through the hollow spindle 
into the float the latter is water-logged and stays at the 
bottom till all the water isdischarged, when thesteam following 
enters the float, drives out the water through a tubular valve 
D, and the float becoming buoyant rises and closes the loose 
disc valve A. As the steam left in the float condenses water 
from the box flows into it, until it falls again and opens the 
valve, when the action is repeated. So long as thesteam or 
water flows to the trap it continues to work as described, 
unless the rate of condensation is steady, in which case the 
float tends to set itself in such a position as to discharge the 
water in the form of a steady stream. The steam traps 
act effectively as drains and combined with the measuring 
apparatus provide a ready means for ascertaining with more 
than approximate accuracy the amount of water in the 
cylinders. 








DOCKYARD NOTES 


BOTH the Boadicea and Invincible are sufiering from 
‘* pitting ’’ in the tail shafts caused by corrosion due to the 
paint and anti-fouling composition being rubbed off by ropes 
during the launch. Both ships have lain afloat for some 
time, and: the pitting varies from about a sixteenth to a 
quarter of an inch, the length of the grooves being in one or 
two places considerable. That such corrosion should have 
occurred certainly justifies the clause in the Admiralty speci- 
fication requiring the docking of all H.M. ships while still in 
the builders’ hands at stated intervals. 


THE recent Admiralty return on naval casualties is dis- 
appointing in that it only deals with accidents during 
manceuvres and tactical exercises, and does not include 
troubles at other times. It is nevertheless significant that 
of the seventy-five cases quoted between 1901 and 1907 inclu- 
sive no less than fifty-four torpedo boats and destroyers are 
involved. Some of the casualties quoted are of very minor 
importance. It would be interesting to have some returns 
for foreign navies ; that German destroyers occasionally run 
into one another was shown in a lengthy illustrated paper on 
the resisting qualities of high tensile steel published in 
Berlin some time ago, and just after the Cruiser squadron 
left New York in November, 1905, more than one American 
battleship in a squadron of six was to be seen stuck in the 
mud just inside Sandy Hook, The casualties among the 
French torpedo craft are very numerous, and the British list 
just published is not exceptionally bad. 


THE definite order for German cruiser ‘‘G’’ has been 
placed with Messrs. Blohm and Voss, of Hamburg, who are 
also building cruiser ‘‘F.’’ As designed, this latest ship 
will displace over 23,000 tons. She is to te driven with 
Parson’s turbines of over 50,000 horse-power; thirty-six 
Schulz-Thornycroft boilers will be fitted. 





BROAD GAUGE UNDERFRAMES AND Boctes.—In the article in 
our last week’s issue describing some new types of broad-gauge 
underframes and bogies, the engraving appearing at the left-hand 
bottom corner e 547—was described as being a bogie made by 
the Metropolitan Amalgamated Railway C -rriage and Wagon Com- 
pany. his should have been described as a bogie for the 
Metropolitan Amalgamated Company’s carriages, frame built by 
the Leeds Forge Company. 

UNIVERSITY .COLLEGE.—The annual dinner of the Old Students’ 
Association of University College, London, will take place at the 
College on Monday, December 7th, under the presidency of Pro- 
fessor J. T. Morris. -Among the special guests who have already 
accepted invitations are Sir Alexander Binnie, Sir Alexander 
Kennedy, Professor J. A. Fleming, and Mr. Charles Hawksley. 
As this year’s president is a former engineering student, it is hoped 
that as many old engineering students of the College as can 
possibly do so will make a point of attending. The secretary for 
- dinner is Denison B Byles, B.Sc., 36, Hamilton-road, 

arrow, 


F. McNgILL AND Co., Lamb’s-passage, Bunhill-row, London, 
E.C.—This is a catalogue having reference to the company’s 
patented slag wool, which, among other things, is used for cold 
storage insulation, fireproofing, and sound deadening. The 
catalogue is sectionalised, and gives detailed drawings, showing 
the methods of application for various purposes. The cost of the 
material for these purposes is also given. 

THE COMBINATION METALLIC PACKING Company, Limited, 
Gateshead-on-Tyne.—-A quantity of literature has reached us 
from this company giving particulars and illustrations of its 
metallic packing and jointing rings. One booklet gives a long list 
of ships of various navies fitted with the company’s packing, and 
there is also a long list of shipowners which have been supplied 
with packing by the company. 

Lacy HULBERT AND Co., Limited, 91, Victoria-street, London, 
$.W.—This company’s latest catalogue has been sent tous. It 
illustrates and describes patented air compressors, gas com- 
pressors, vacuum pumps, combined motor driven plants, and 
pneumatic appliances, &c. The catalogue is well got up, and it 
contains 4 considerable amount of information which should prove 
of interest to those desirous of purchasing this kind of plant. 

THE BrivisH Gas FuRNAcE Company, Globe Works, Thorp- 
street, Birmingham.—This is an interesting little pamphlet, 
illustrating and giving particulars of high-speed steel outfits. 
These outfits have been placed upon the market for the treatment 
of high-speed tool steel. The outfits —— one reheating 
furnace, one finishing furnace, a blower guitable for two furnaces, 
and an oi] tank. At the end of the pamphlet pyrometers are 
dealt with. 

THE MAGNOLIA ANTIFRICTION MetTat. COMPANY OF GREAT 
Britain, Limited, 49, Queen Victoria-street, London, E.C.—This 
is a little booklet dealing with magnolia metal for bearings, &c. 
It gives directions for melting and applying the metal. The 
booklet also contains testimonials, results of tests, and a number 
of illustrations showing bearings, &c., lined with magnolia metal. 
Some useful metrical and English conversion tables, &c., are also 
included in the book. 

HEENAN AND FrRovpE, Limited, Worcester Engineering Works, 
Worcester.—Catalogue No. 20 has been received from this firm. 
It illustrates and describes the ‘‘ Heenan and Schiele” fans. A large 
amount of information pertaining to weights, capacities, and so 
forth is given in tabular form. Many illustrations are given show- 
ing fans driven by engines, motors, &c. The catalogue is one 
which should prove of considerable interest to those associated 
with the supply of air for blowing, ventilating, and other purposes. 

NALDER BROTHERS AND THOMPSON, Limited, 34, Queen-street, 
London, E.C.—This is a catalogue dealing with all kinds of 
electrical instruments, including ammeters and voltmeters—direct 
reading, recording and portable—wattmeters, “the Ohmer,” 
portable standards, electrostatic voltmeters, and instrument 
transformers, &c. It also deals with automatic switches and 
circuit breakers. At the end of the catalogue there is an article 
on the measurement of three-phase power, and some excellent 
diagrams are given showing the various methods of connecting 
instruments in circuit for this purpose. 

MEASURES BROTHERS, Limited, 538, Southwark-street, London. 
—This is an extensive and well-bound catalogue dealing with 
sections, &c., for steel constructional work. The catalogue con- 
tains nearly 39C pages which are devoted to illustrations and par- 
ticulars of all kinds of sections and parts, including girders. 
stanchions, and so forth, for building purposes. [Illustrations of 
the company’s London yards are given, and also of some of its 
shops. Examples of iron buildings as erected by the company are 
given, and among many other things, crabs, cranes, and machine 
tools are dealt with. The catalogue is well indexed. 


Buck AND HICKMAN, 2 and 4, Whitechapel-road, London, E.— 
A new and extensive catalogue has reached us from this firm. It 
is an illustrated and priced catalogue of*American machine tools, 
and deals with lathes, turret lathes, screw machines, milling 
machines, planers, shapers, drilling machines, gear - cutting 
machines, grinding ines, power h 8, forging machines, 
alundum grinding wheels, &c. The catalogue is of the firm’s 
usual type, containing many excellent illustrations, and the 
in‘ormation pertaining to each machine is given in concise form. 
There are over 440 large pages, and at the front of the book there 
is an excellent index. 

PERCY PITMAN, 3, Willcott-road, Acton, London, W.—Three 
leaflets have reached us from this firm. One deals with Pitman’s 
‘* Hector” water motor, and gives the prices of these in sizes 
ranging from 4 horse-power to 24 horse-power. Another leaflet 
deals with Pitman’s hydro-electric charging set for charging 
accumulators. The standard size in stock will give any charging 
rate required up to 10 volts 5 ampéres, according to the pressure 
of water available. The third leaflet deals with Pitman’s high- 
pressure Pelton water motors for driving lathes, dynamos, ven- 
tilating fans, coffee mills, &c. &c. These motors are built to suit 
individual requirements. 


J. H. CARRUTHERS AND Co., Limited, Polmadie Ironworks, 
Glasgow, - Catalogue No, 4 has been sent to us by this company, 
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It illustrates and gives full particulars of the company’s yer: 
duplex boiler feed pumps, vertical duplex ballast pumps, yg 
— ash ejector pumps, vertical duplex compound steam um 
and other vertical pumps. The ca’ ue also contains ite 
tions and particulars of horizontal duplex low-servicg pe ra. 
horizontal compound pumps, horizontal duplex wet vacuum — 
and horizontal duplex high-service pumps. Surface call ma 
plants are next dealt with, and there are illustrations of vari 
kinds of air and circulating pumps and condensers, Followine 
this the company’s gravitation feed-water filters, &c., are deal 
with. sed 

A. REYROLLE AND Co., Limited, Hebburn-on-Tyne,—p, 
interesting pamphlets have been received from this firm. Pamphlet 
No. 52 deals with the Merz-Price protective gear for efficient 
protection of power transmission systems against faults on maj . 
&e. This S was briefly described in THE EN«inegp te 
October 23rd. The ig See we have before us, however. deal, 
with the system at some = ig! and the various classes of’ g 
ratus used in connection with it are also illustrated. Pamp = 
No. 72 deals with the firm’s ironclad high-tension switch gear 
and contains a number of illustrations and particulars of this type 
of switch gear. The third pamphlet, No. 76, has reference to 
switch gear in mines, This is an exceptionally interesting publica. 
tion, Drawings are given showing the lay-out of sub-stations 
&e., underground, and illustrations of various types of switch 
gear, Xc., supplied by the firm for this class of work are also 
included. 

ALFRED Herbert, Limited, Coventry.—The sixth edition of 
this company’s book on horizontal and vertical milling machines 
has been forwarded tous. Two new sizes of machines are jllys. 
trated, namely, the No. 3 horizontal machine (2lin. by 17in, by 
16in.), which is . di paar ro , and we are informed 
that it the power and rigidity necessary to take 
cuts with high speed steel cutters. ‘The machine is lustented 
described on page 10-15 of the catalogue. The other new tool is 
the No. 5 patented vertical milling machine, 48in. by 18in by 26in, 
with single pulley drive. This machine, which is dealt with on 
pages 45-50 of the catalogue, has a number of interesting features, 
On_ pages 64-74 useful attachments and accessories are dealt with 
and on pages 76-87 illustrations and descriptions are given of a 
number of milling machine operations, both on horizontal and 
vertical machines. This portion of the book should prove of great 
~—- users, as it suggests methods of handling various classes 
of work, 


JOHNSON AND PHILLIPS, Limited, Charlton, Kent.—Some new 
literature has reached us from this company. One new list deals 
with continuous-current dynamos, and gives prices for shunt and 
compound-wound machines of the open, protected, and totally 
enclosed types for 110, 220, and 440 volts, Another list gives 
prices for alternating-current motors and starters. The 
alternating-current motors listed are for two and _ three. 
phases circuits, and they are of the squirrel-cage and slip-ring 
types. The prices given are for machines for working up to pres- 
sures of FOO volts. Ventilated, enclosed, and totally enclosed 
motors are dealt with. A third list deals with porcelain insulators 
of various types, together with the necessary bolts and fittings 
required for fixing. In addffion, we have also received a list 
dealing with Patterson’s damp-proof sheeting for use in buildings 
where it is desirable to ent damp from rising. The various 
lista are coded, enabling foreign clients to cable their instructions 
at small cost. 











LAUNCHES AND TRIAL TRIPS. 


MINNEWASKA, twin-screw steamer ; built by Harland and Wolff, 
Limited; to the order of the Atlantic Transport Line; 
dimensions, 616ft. by 65ft. 6in. breadth ; engines, quadruple- 
expansion ; constructed by the builders ; launch, November 12th, 

PAUL PAIX, steel-screw steamer ; bailt by .R. Craggs and Sons, 
Limited ; to the order of Lennard’s Carrying Company, Limited, 
of Middlesbrough ; engines, quadruple-expansion, 214in., 30in., 
44in., 64in. by 45in. stroke ; pressure 2201b.; constructed by the 
North-Eastern Marine Engineering Company ; trial trip, Novem- 
ber 14th. 

L’AUDE, steel screw steamer; built by Swan, Hunter, and 
Wigham Richardson, Limited ; to the order of the Compagnie 
Générale Transatlantique, of Paris ; dimensions, 280ft. by 39ft. 
beam ; constructed by the builders ; launch or trial trip, Novem- 
ber 19th. 

ARTAUR, steel screw steamer; built by Irvine's Shipbuild- 
ing and Dry Docks Company, Limited ; to the order of the 
Rederiaktiebolaget ‘‘ Lizzie” of Landakrona; dimensions, 
230ft. 6in. by 36ft. by 17ft. 2in.; engines, triple-expansion, 
19in., 3lin., 5lin. by 36in. stroke, pressure 160 lb.; constructed 
by Richardsons, estgarth and Co., Limited; trial trip, 
November 21st. 

Caciguk, steel cargo steamer; built by Swan, Hunter and 
Wigham Richardson ; to the order of the Compagnie (énérale 
Transatlantique of Paris ; dimensions, 325ft. by 434ft. by 254ft.; 
to carry 4400 tons ; engines, triple-expansion ; constructed by the 
builders ; launch, November 21st. 

BELLAVENTURE, steel screw steamer ; built by David and William 
Henderson and Co., Limited ; to the order of the Bellaventure 
Steamship Company, Limited ; dimensions, 240ft. by 35ft. 6in. 
by 19ft. ; engines, agape reser 22hin., 37in., 6lin. by 42in. 
stroke, pressure 2001b. ; constructed by the builders ; launch, 
November 23rd. 

STAMBOUL, steel screw steamer; built by Wood, Skinner and 
Co., Limited ; to the order of Mr. ©. Thoresen, of Norway; 
engines, triple-expansion, 24in., 37}in., 614in. by 39in. stroke ; 
constructed by the North-Eastern Marine Engineering Company ; 
trial trip, November 23rd. 

Gascony, steel screw steamer ; built by R. Craggs and Sons, 
Limited ; to the order of David Maclver, Sons and Co., Limited, 
of Liverpool ; dimensions, 373ft. 6in. by 48ft. by 23ft. Gin. ; engines, 
triple expansion, 25in., 40in., 68in. by 48in. stroke ; pressure, 
180 lb.; constructed by Blair and Co., Limited ; launch, Novem- 
ber 23rd. 

CLEARFIELD, steel screw steamer; built by the Tyne Iron 
Shipbuilding Company ; to the order of Messrs. Hunting and 
Sons, of Newcastle-on-T'yne ; dimensions, 362ft. by 48ft. 6in. by 
30ft. 6in.; engines, triple-expansion, 26in., 42in., 70in. by 48in. 
stroke, pressure 180 Ib.; constructed by the Wallsend Slipway 
and Engineering Company, Limited ; launch, November 24th. 

LucicEN, tank steamer; built by Armstrong, Whitworth and 
Co., Limited to the order of H. E. Moss and Co., of Liverpool, 
London, and Newcastle; dimensions, 401ft. by 50ft. 6in. by 
30ft. 9in. ; to carry 7100 tons; engines, triple-expansion, 26in., 
48in., 72in. by 48in. stroke, pressure 1801b. ; constructed by the 
North-Eastern Marine Engineering Company, Limited ; launch, 
recently. 








Tue Admiralty have approved of shaded stern lights 
being added to the equipment of battleships and cruisers, and 
have made it obligatory on all vessels to obtain this addition to 
their fittings as early as ible. To prevent delay, the work is 
to be done by ships’ artificers, the materials being drawn, as neces 
sary, from the nearest dockyard. The circuit will be so arranged 
that when the navigating lightsare — supply wires to the new 
light will have the current running. e shade for the lamp, of 
16 candle-power, is so shaped that the glare will only show on the 
water under the stern, thus indicating the position of the next 
vessel ahead clearly without exposing her outline to a possible 
enemy, 











-57s, 6d.; Eglinton, 55s, 6d.; Dalmellington, 55s, 6d. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Oorrespondent.) 
Pig Iron Trade. 

‘(HE pig iron trade is this week much in the same halting 
sition as a week back. It is difficult, indeed, to observe any 
Juprovemnent upon that date. With the Seotch and Northern 
jron markets still on an ebb tide, no improvement, indeed, was to 
be looked for. Still, pig iron makers on Birmingham Exchange 
are less pessimistic than in many parts of the country, and this 
wasa marked feature of the weekly meeting this—Thursday — 
afternoon. Buyers have, happily, not withdrawn fromthe market, 
and new contracts continue to negotiated. Fortunately, too, 
the news from across the Atlantic is still of a gratifying character, 
and this circumstance is assisting to stimulate the Birmingham 
market. Prices are.steadily maintained on the following scale, 
makers declining to give way :—Forge pig iron: Staffordshire, 
common, 46s.; part-mine, 48s, to 49s. 6d.; best all-mine, 80s. to 
81s.; cold blast, 110s.; Northamptonshire, 46s. to 47s.; Derbyshire, 
48s, 6d, to 49s. 6d.; North Staffordshire, 49s. to 50s. 


Manufactured Bar Iron Conditions. 

The slackness in the manufactured iron trade continues, 
Staffordshire marked bars, as to the position of which there have 
recently been some misgivings, are in fairly regular request on the 
£8 basis, though the aggregate demand has, it is to be feared, 
diminished considerably. Unmarked bars, though not free from 
the influences which have exercised bad effects in other branches, 
are pretty steady at £6 to £6 5s, North Staffordshire “crown” 
bars continue to move off moderately well at £6 10s. f.o.t. 
Common South Staffordshire bars are, however, lower, and can 
now be got for nut and bolt, hurdle making, and similar uses at as 
low as £5 17s. 6d. per ton. 


Galvanised Iron Strong. 

The members of the Galvanised Iron Association are 
rewarkably successful in maintaining a régime of strong prices in 
atime of bad trade. This must be attributed to the closeness of 
their Association. Ever since the beginning of the year the basis 
price in this industry has been £12 10s. for 24 w.g. material 
f.o.b. Liverpool or equal, and at a monthly meeting of the 
Association this standard has just been reaffirmed. It was 
reported at the meeting that orders were coming to hand rather 
better on account of the shipping markets. Ihe South Stafford- 
shire black sheet trade, which partly ministers to the wants of the 

alvanisers, unhappily shows no more vitality than of late. This 
usiness, indeed, seems to have fallen upon very evil times. 
Doubles keep at £7 5s. to £7 7s. 6d. nominal, while singles are 
£7 2s, 6d. to £7 5s., and lattens £7 17s. 6d. to £8. Spelter is 
dearer, the result of producers on the Continent holding off the 
market somewhat. Good ordinary brands are now £21 to £21 5s. 
per ton, and special brands £21 5s, to £21 10s. per ton. 


Steel Market and Foreign Competition. 


The steel market is favourably influenced this week by the 
heavy contracts for steel rails recently placed, and also by the con- 
tracts which are understood to have been placed by the Admiralty 
last week and this for destroyers and cruisers amounting toa value 
of something like £3,000,000. Local steelmasters speak better of 
early trade prospects, and are more confident. German and 
Belgian and even American competition are, however, too threaten- 
ing to admit of any advance of prices. Last week’s report of the 
importation into this district of American steel strip for use in the 
wrought iron tube trade is still unconfirmed, but German and 
Belgian strip is coming in freely at 5s per ton below native prices 
and users are being pressed by sellers every day with tempting 
offers. Raw steel is selling at £4 12s. 6d. per ton for native 
Bessemer bars, and £4 10s. for continental bars. Rolled material 
is quoted :—Girder plates, £6 to £6 2s. 6d.; boiler plates, £7 ; 
angles, £5 15s. to £5 17s. 6d.; joists, £5 15s. to £6 5s.; and mild 
bars, £7 7s. 6d. to £7 17s. 6d. 

Rolling Stock for Egypt. 

The Metropolitian Amalgamated Wagon Company, Birm- 
ingbam, have just dispatched a new royal saloon for the Khedive 
of Egypt. It is an interesting fact that the company—or to be 
quite accurate, its predecessors—built the orignal saloon for the 
ruler of Egypt of those days, and the picture of this vehicle hangs 
in the board room at Saltley. The new saloon is divided into 
three sections, with closed compartments at either end, and a 
railed — between them suggestive of a balcony or veranda. 
Externally it is enamelled in cream and gold ; internally there is 
ag inlaid woodwork, and sumptuous furniture in green and 
gold. 








NOTES FROM LANCASHIRE. 
(From our own Oorrespondent.) 
MANCHESTER, Wednesday. 
The Month’s Course in P g Iron. 

NOVEMBER opened with some amount of firmness, and 
although actual spot business was comparatively small, there was 
more inquiry, and merchants and makers held out for full rates 
The settlement of the cotton dispute in Lancashire caused 
prospects to brighten, and most sorts of pig iron advanced. 
There was also more actual buying, consumers having to replenish 
depleted stocks ; but this has gone off, and it is probable we shall 
have to wait until the new year before we see any further improve- 
ment. On the month Lincolnshire and Staffordshire improved 6d. 
to 1s., but at the close makers were inclined to ‘ shade ” prices 
for firm orders. Derbyshire did not show much change, but it is 
known that fair orders have been booked both for prompt and 
forward delivery at the old rates. Middlesbrough, under the 
influence of the warrant market, has shown the greatest fluctua- 
tion, and closes slightly under the month’s opening. In Scotch 
iron, Gartsherrie has declined about 1s. per ton, but Glengarnock 
closes about 6d. better. Eglinton and Dalmellington show little 
change. Hematite has been weak, and closes in buyers’ favour, 
although for forward delivery sellers hold out for more money. 


Finished Iron and Steel. 


_ Reports have been fairly satisfactory in all departments, 
and prices have been well maintained. 


Copper, &c. 


The fluctuations in the raw metal have reacted on the 
manufactured article. Sheets close about 20s. per ton dearer, and 
tubes about $d. per lb., but prompt business is exceedingly quiet, 
and only very moderate orders are being booked. Sheet lead has 
been steady throughout, and closes higher. Tin: English ingots 
have been variable, and close 20s. per ton lower on the month. 


Quotations. 


; Pig iron: Lincolnshire No. 3 foundry, 53s. to 53s. 6d.; 
Staffordshire, 53s.; Derbyshire, 52s, 6d. to 63s.; Northampton- 
shine, 54s. 6d. ; a open brands, 57s. 4d. to 57s. 10d. 
Ps se Gartsherrie, 59s. 6d. to 60s.; Glengarnock, 59s. 6d. 
vfiinton, 57s. 6d. 3, Dalmellington, 57s. 6d., delivered Manchester ; 
Don Coast hematite, 59s. ; tt Coast ditto, 57s, 6d., both f.o.t. 

elivered Heysham: Gartsherrie, 57s. 6d. to 58s.; Gle: mt 

live 


Preston: Gartsherrie, 58s, 6d, to 59s.; Glengarnock, 58s, 6d.; 








Eglinton, 56s, 6d.; Dalmellington, 56s. 6d. Finished iron: Bars, 
£6 10s.; hoops, £7 12s. 6d.; sheets, £7 15s. to £8. Steel: Bars, 
£6 5s. to £6 7s, 6d. ; Lancashire hoops, £7 5s.; Staffordshire ditto, 
£6 17s, 6d. to £7; sheets, £7 17s. 6d. to £8; boiler plates, 
£7 7s. 6d.; plates for tank, girder, and bridge work, £6 5s. to 
£6 7s. 6d.; English billets, £4 12s, 6d. to £4 15s.; foreign ditto, 
£4 5s. to £4 7s, 6d.; cold drawn steel, £9 5s. to £9 10s. Copper: 
Sheets, £77; tough ingot, £67; best selected, £67 per ton; 
copper tubes, 94d.; brass tubes, 77d.; condenser, 8d.; rolled 
brass, 67d.; brass wire, 7d.; brass turning rods, -; yellow 
metal, 64d. to 67d. per lb. Sheet lead, £16 10s. to £17 per ton. 
English tin ingots, £134 to £134 10s. per ton. 


The Lancashire Coal Trade. 

Attendance on the Manchester Coal Exchange was fairly 
good on Tuesday, but business was dull. Demand for house coal 
is still materially affected by the weather, and merchants manifest 
no disposition to speculate. Slack is now being fairly cleared, and 
prices show less irregularity, although they are stilllow. Shipping 
demand is dull. 





BARROW-IN-FURNESS, Thursday. 
Hematites. 

There has been no movement of any importance in the 
hematite market this week. The demand remains very quiet, and 
makers are —_ moderately employed. They are, however, 
getting as much business as for some time past, and are able to 
clear off all the metal they are producing. The furnaces are 
mainly employed by the home market. ‘There is very little 
foreign or continental or Colonial demand, and the outlook in the 
latter directions is not at the moment satisfactory, and there are 
no indications when an improvement may be expected. There is 
every reason to believe, however, that a better demand will soon 
be experienced on home account, but the increased demand anti- 
cipated will not probably be of any great moment, at any rate for 
some time tocome. Makers remain in a very strong statistical 
position, and if trade were to improve under the present position of 
stocks prices would go up at abound. There is not, however, any 
speculative business being done in the district, which seems to 
lend colour to the idea that merchants and otbers do not think 
there is a probability of an early improvement in the market. 
Prices show no variation. Mixed Bessemer numbers are at 59s. 
net f.o.b., and warrant iron sellers are at 58s. 14d. net cash. The 
opinion held in the district is that prices will not decline further. 
There is some expectation, however, that additional furnaces will 
soon have to be lighted. Even if this course is not adopted in 
connection with ordinary hematite iron there is reason to believe 
that special hematites, ferro-manganese, and spiegeleisen will be 
in increased demand soon, and that the output of these classes of 
metal will have to be augmented. [Iron ore is still in very small 
demand, but although most of the trade is being done in native 
sorts some large importations have been made of Spanish and 
other ores which are mixed with advantage with native raw 
material. 


Steel. 

The steel trade is quiet, and the volume of trade being done 
is not sufficient to keep employed on half time the two works which 
are in operation, while the works at Barrow are still at a standstill. 
No trade is being done in sbipbuilding material, the plate mills 
having been closed down for eight months, but there is now some 
prospect that these will be reopened at an early date. Merchant 
steel is in very slow demand. 


Shipbuilding and Engineering. 

The only news of the week is the booking of an order 
from the Admiralty by Vickers, Sons and Maxim for a second-class 
cruiser, It is stated that an additional order for submarines has 
also been piaced with this firm, but this requires official confirma- 
tion. It is understood, however, that important shipbuilding 
orders are likely to come to Barrow in the not distant future. 


Shipping and Coal. 

The shipments of iron and steel from West Coast ports 
last week amounted to 11,461 tons—iron 3080 tons and steel 8381 
tons—as against 15,375 tons in the corresponding week of last year, 
a decrease of 3914 tons, For the year to date the shipments 
aggregate at 449,090 tons, against 764,193 tons for the correspond- 
ing period of last year, a decrease of 315,103 tons. Cval and coke 
represent very quiet trade. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Admiralty Orders. 

THE cruisers under the Admiralty programme, referred 
to last week, have at length been placed, and the Sheffield firms, 
we understand, are very pleased at the position they have 
obtained in the allotment, taking into account also the destroyers 
previously dealt with. These cruisers, being only second-class, 
carry no armour of a heavy type, and, therefore, the armour mills 
will not benefit to the same extent as the engineering shops at the 
various yards, but as Sheffield supplies many of the forgings and 
castings, there will be considerable work in this direction. Of 
more importance in this district, no doubt, would be the early receipt 
of orders for the armour plates and ordnance of the big battleship 
and cruiser to be laid down soon at Portsmouth and Devonport. 
But the work now received is exceedingly acceptable, and will 
aid in some measure towards mitigating the distress caused by 
unemployment. 


Steam Coal Weaker. 

The export business is now fast drawing to a finish, the 
Baltic ports being for the most part closed. For the week ended 
November 17th the total weight exported trom Hull was 47,607 
tons, compared with 71,783 tons in the corresponding week of last 
year. From Grimsby, for the week ended November 20th, the 
exports totalled 29,094 tons, against 30,507 tons in the correspond- 
ing week of 1907. Asa consequence of the diminished business, 
steam coal is weaker, 9s. to 9s. 6d. per ton at pits being readily 
taken for shipment. Steam coal for manufacturing purposes is 
steady in demand, but somewhat irregular in prices and rather 
weaker in consequence of inactivity in the large works, and no 
prospect, as far as can be seen, of any marked improvement this 
year. 


House Coal Quiet. 

The business in household fuel is not up to the average 
amount which is usual during the last week of November. A fair 
trade is still being done with London and the Southern markets. 
The advent of cold weather is needed to make permanent increase a 
in prices, although in some instances a little more money is said to 
be made. On the other hand, there are also reports of under- 
selling. Best Barnsley is still quoted at 11s. 6d. to 12s. 6d. per 
ton ; secondary descriptions, 10s. to 11s. per ton. 


Small Coal and Coke. 

Though the demand from Lancashire is not yet up to the 
normal weight, a considerably better business is being done with 
the cotton mills. The accumulations which were in the sidings 
have been worked off, and smalls are now being drawn directly 
from the pits, which are showing signs of activity. Prices remain 
at 4s, 6d. to 5s. 6d. per ton, with “‘spot” sales somewhat below 
these quotations. Coke is steady, though best washed is some- 
what lower at 10s. 6d. to 10s. 9d. per ton ; unwashed is unaltered 
at.10s, 3d, to 10s, 9d. per ton, “Now that the demand for Lanca- 








shire is better, it absorbs more of the unwashed material of which 
coke is made. 


The Iron Market. 

There is no change in the situation, and none of any 
importance appears to be anticipated at present. The general 
impression seems to be that matters will not be materially altered 
this year. Official quotations for hematites are as given last week 
—West Coast, 68s. to 70s. per ton; East Coast, 63s to 653. per 
ton. The Lincolnshire official prices, already given, also continue 
as follow:—No. 3 foundry, 49s. per ton; No. 4 foundry, 48s. per 
ton; No. 4 forge, 47s. per ton ; No. 5 forge, mottled and white, 
47s. per ton ; basic, 48s. per ton. The premium of 2s. per ton on 
official quotations is still insisted upon. Derbyshire irons are firm, 
and makers are sold forward well into the new year. Sales are 
not being pressed, as higher prices are looked for next year. 
Derbyshire, No. 3 foundry, 50s. per ton; No. 4forge, 49s. per ton. 
Quotations in all cases are net, and for delivery in Sheffield or 
Rotherham. 


Bars, Sheets, and Billets. 


Quotations unchanged. Bariron, £6 10s. per ton ; sheets, 
£8 to £8 10s. per ton; Bessemer billets, £7 per ton ; Siemens 
ditto, £7 10s. per ton. 


The Steel Trades, &c. 


Quietude generally pervades the various departments of 
the steel industry, and we do not find any expectation of improve- 
ment this side of 1909. A little more business is reported with 
the United States in high-speed steel, but other departments 
remain as before. Special steels for the motor industry, which a 
year ago were in active request, are not very freely ordered 
just now, certainly not to anything like the extent experienced 
twelve months ago. Amongst the work recently placed is an 
Admiralty contract for a considerable number of high-speed twist 
drills. The specification includes drills of large diameter. The 
forges and rolling mills are very short of work, and full time is not 
being given. Orders for railway material are not so frequent or so 
large as could be wished, but several are coming forward on 
Indian account. These include springs for wagons recently placed 
for the Indian State Railways, and rails, also for India. A fair 
amount of work is also being done in tramway material. 


Moulders’ Wages. 

The trade circles in the district are gratified at the turn 
events have taken in reference to the dispute with the moulders, in 
respect of the excellent proposal of Sir Robert Hadfield for a joint 
conference of representatives of masters and men. Conciliation 
boards operate very beneficially with many trades, and it would 
be a pity if something cannot be done in this direction with an 
intelligent class like the moulders. The dispute arose through 
the demand of the employers fur a return of the 2s. a week which 
was granted in the ‘‘ boom” period about two years ago. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 

Nor much business has been done this week in Cleveland 
pig iron, but the market is somewhat more favourable for sellers, 
and the quotations have gone up, probably because the distribu- 
tion of shipbuilding orders by the Government and the advance of 
pig iron prices in Germany have tended to strengthen the position 
of producers, and to counteract the influence of the increasing 
stocks and small shipments. There is certainly a more optimistic 
tone, and it is generally believed that 1909 will be a more satis- 
factory period than the present year has been. On this account 
buyers will give higher rates for forward delivery than they will 
pay for prompt, and they would scarcely do this if the balance of 
probability were not in favour of improving prices, On Wednesda, 
the quotation for Cleveland warrants went up to 49s. 74d. c 
buyers, a better price than had been reported for nearly a fort- 
night. No. 3 Cleveland G.M.B. pig iron has risen to 49s. 6d., 
against 49s, at the commencement of the week. No. 1 is up to 
5ls. 9d., No. 4 foundry to 48s. 6d., No. 4 forge to 47s. 6d., and 
mottled and white to 47s. per ton, all for early f.o.b. delivery. 
Producers require more than these figures for next year’s delivery, 
but no actual business is reported to fix the prices. The chances 
are more in favour of quotations rising than falling, and no one is 
in a hurry to sell for delivery into next year. American advices 
tend to confirm traders here in their optimistic views. 


Hematite Pig Iron. 

Consumers have for some time been very slow about 
buying, but for the present this does not matter much, for makers 
are well off for orders. Nevertheless the competition of second 
hands has caused them to reduce their quotations. When in 
September and last month there were spurts in buying hematite, 
and prices moved up, a considerable tonnage of hematite was 
bought speculatively in the expectation that the value of hematite 
would continue to rise and that trade would go on improving. 
This has not been the case as far as prices are concerned, and the 
speculators having been unable to find a market for all that they 
bought, have some of the iron on their hands when it is falling due 
for delivery. They are keen to dispose of it, and, therefore, 
undersell the producers. Most of the makers will not accept less 
than 56s. 6d. per ton for early deliveries of mised numbers, but 
there are second hands who have sold considerable quantities at 
56s. For next year’s delivery 58s. is the general quotation of both 
producers and second hands. So far the makers of hematite iron 
do not seem to have profited by the improvement in shipbuilding ; 
in fact, that has not prevented a weakening of prices. The 
quotations for Rubio ore are tending downward, a circumstance 
which has partly been brought about by the downward movement 
in the rates of freight, a movement which may not cease yet, see- 
ing that there is such an overplus of steamers being offered. The 
price of Rubio ore has been reduced to 15s. 9d. per ton, delivered 
at wharf, Tees or Tyne, and 15s, 6d. has been taken. 


Pig Iron Stock. 

It does not speak well for the condition of the Cleveland 
pig iron trade when the stock in Connal’s public store increases 
so peristently. On only one day this month has a decrease been 
announced, and now the stock, which was under 48,000 tons five 
months ago, has this week overtopped 100,000 tons, and is thus 
larger than it bas been at any time since November of last year. 
One hundred thousand tons was reached on Tuesday last, and at 
the close on the 25th the quantity held was 102,516 tons, an 
increase for the month of 14,015 tons. The stock consisted of 
101,506 tons of No. 3, and 1010 tons of other Cleveland iron not 
deliverable as standard. There is no stock of hematite in the 
public store, or of any other iron except Cleveland. It is evident 
that at present too much Cleveland pig iron is being produced, 
but that does not seem to affect the Cleveland iron market detri- 
mentally. 


Shipments of Pig Iron. 

The good report that could be given about the exports 
of pig iron from the Cleveland district in the early part of the 
month cannot be forthcoming now, for shipments have slackened 
again, and prospects of their improving on this side of March are 
not good. Germany is not likely to require anything like the 
quantities that have been sent of late years ; in fact, it is even 
predicted that Germany may ship some of her iron to this coun- 
try, if not to Cleveland itself, just as her manufacturers sent us 
half-manufactured steel ; indeed, some of the latter is still being 
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imported into the North-East of England. The shipments of pig 
iron from Cleveland this month have reached 80,773 tons, as com- 
pared with 77,612 tons last month ; 111,982 tons in November, 
1907 ; and 111,960 tons in November, 1906, all to 25th. 


Realised Prices of Manufactured Iron. 

Official figures have been submitted to the Board of Con- 
ciliation and Arbitration for the Manufactured Iron and Steel 
Trade of the North of England showing that the average net 
price realised for the finished iron delivered by the manufacturers 
of this district during the two months ended October 3lst was 


£6 12s. 3.68d. per ton, that being 1s. 11.98d. per ton below the 


price for July-August, and in accordance with the sliding scale 
wages will be reduced at the mills and forges 24 per cent. from 
Mouday next, and the rate for puddling will fall 3d. per ton, 
bringing it down to 8s. 6d. per ton. The realised price above 
named is lower than has been reported since May-June, 1906, and 
it is 14s, 54d. less than the maximum obtained during the late 
boom, that being £7 6s. 9d. shown for September-October, 1907. 
The lowest average for finished iron during the last ten years was 
£5 16s. 4.89d. in the autumn of 1904, and the price from that time 
rose continuously until the autumn of last year, 30s. 4d. advance 
being attained, and of that 14s. 5d. has been lost within the last 
twelve months. The following are the average prices that were 
rea ised in the two months ending October 31st, and the decrease 
on the previous two months:—Rails, £6 9s. 1.39d. (2s. 8.21d.) ; 
plates, £5 9s. 10.91d. (14s. 8.73d.); bars, £6 12s. 0.67d. 
(2s. 2 94d.) ; and angles, £6 17s. 11.42d. (4s. 11.49d.). Iron plates 
are rapidly ceasing to be made; in the last two months they 
formed only .85 per cent. of the total production of finished iron 
in this district. Mostly the finished iron produced is in the form 
of bars ; in fact, 87.86 per cent. was in that form. There is now 
only one firm connected with the Arbitration Board in the North- 
East of England that turns out iron plates, and its mills 
were stopped during the greater part of the two months under 
notice. 


Manufactured Iron and Steel. 

Business in several branches is moving in producers’ 
favour, and there seems to be good reason to believe that they 
have esperienced the worst of the depression. More especially is 
this so in connection with rail making. The construction of rail- 
ways abroad appears to have received an impetus, which the 
cheapness of money and materials will help forward. Heavy steel 
rails can be got at £5 10s. per ton net f.o.b. Manufacturers are 
well off for orders. No alterations in quotations have been made 
for plates, angles, and bars, but hoops, strip, and sheets are 
easier. Thus, steel hoops can be got now at £6 10s., steel strip at 
£6 7s. 6d , and steel sheets at £7 10s., all less 24 per cent. f.o.t. 
Galvanised and corrugated iron or steel sheets are firm at £12 10s. 
for 24 gauge in bundles f.o.b., less 4 per cent. 


Coal and Coke, 

Though this is hardly a time of the year when an improve- 
ment can be expected in steam coal, there seems to be a little 
more being done in that branch, and the price of best qualities is firm 
at lls. per tonfob. For gas coals, which should be in brisker 
demand at this season, the inquiry is slow, and supplies may be 
had at 10s. per ton, with 8s. 9d. for seconds. For coking coal the 
demand is somewhat better, and the price is firm at 8s. 9d. per 
ton f.o.b. A contract has been arranged for 50,000 tons of best 
Durham coking coals at 8s. 9d. per ton delivery f.o b. over next 
year. Bunker coals are also at 8s. 9d. per ton f.o.b. Coke is 
firmer at 17s. 6d. f.o.b. for foundry purposes, and 16s. for average 
furnace coke delivered equal to Middlesbrough works. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
General State of Trade. 

THE additional Admiralty orders placed with Clyde ship- 
builders this week are most timely and acceptable, and will help 
in no inconsiderable degree to relieve the severe trade depression 
in the districts immediately concerned. The Fairfield Company 
has now in hand four Government vessels; Messrs. John Brown 
and Co., Clydebank, four; Messrs. William Beardmore and Co., 
Dalmuir, one ; the London and Glasgow Engineering Company, 
one ; and Messrs. William Denny and Brothers, Dumbarton, one. 
It will thus be seen that eleven Admiralty vessels have been placed 
with Clyde builders. The work is to be proceeded with as soon 
as possible. Some additional mercantile work has also been 
booked in the last few days, and the outlook altogether has a 
brightening aspect. 


The Iron Market. 

The Glasgow pig iron warrant market was depressed early 
in the week owing to unfavourable advices from abroad, and the 
poor home inquiry. When the additional Admiralty orders were 
placed on the Clyde a better feeling set in, and this was still further 
confirmed when a substantial advaace took place in German 
pig iron prices, Business has been done in Cleveland warrants 
from 48s. 9d. to 49s. cash, 48s. 1ld. to 49s. 2d. one month, and 
49s. 4d. to 49s. 7d. for delivery in three months. A moderate 
amount of iron has changed hands at these rates. There has been 

ractically nothing done in Cumberland warrants, which have 
on quoted 58s. 44d. to 58s, 1d. per ton. 


Scotch Makers’ Iron. 

The demand for Scotch makers’ pig iron has been quieter, 
this being no doubt in some measure due to the substantial pur- 
chases made in some recent weeks. Prices are in several instances 
6d. to 1s. per ton lower. Monkland and Govan, Nos. 1, are 
quoted at Glasgow 55s. 6d.; Nos. 3, 53s. 6d.; Carnbroe, No. 1, 
57s.; No. 3, 54s.; Clyde, No. 1, 61s.; No. 3, 56s.; Gartsherrie, 
Summerlee, and Calder, Nos. 1, 61s. 6d.; Nos. 3, 56s, 6d.; Lang- 
loan, No. 1, 65s.; No. 3, 60s.; Coltness, No. 1, 89s. 6d.; No. 3, 
60s.; Glengarnock, at Ardrossan, No. 1, 61s. 6d.; No. 3, 56s, 6d.; 
Eglinton, at Ardrossan or Troon, No. 1, 563.; No. 3, 53s. 6d.; 
Dalmellington. at Ayr, No. 1, 58s. 6d.; No. 3, 56s. 6d.; Shotts, at 
Leith, No. 1, 61s. 6d.; No. 3, 56s. 6d ; Carron, at Grangemouth, 
No. 1, 63s. 6d.; No. 3, 57s. 6d. per ton. There are seventy-seven 
furnaces in blast in Scotland, compared with eighty-five at this 
time last year, and of the total forty-one are making hematite and 
thirty-six basic iron. The furnaces making hematite number the 
same as at this time last year, there being two fewer on ordinary 
iron, while six furnaces that were producing basic iron twelve 
months ago have not been in operation at all this year. It is under- 
stood that this latter class of iron can be purchased by the users at 
a cheaper rate than they have had to pay for its manufacture. 


Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week were small, amounting to 4698 tons, against 4738 in the 
corresponding week of last year. There was despatched to the 
United States 175 tons, Canada 25, South America 130, India 126, 
\ustralia 293, France 25, Germany 60, Holland 70, Belgium 10, 
Spain and Portugal 80, China and Japan 430, other countries 974, 
the coastwise shipments being 2310 tons, against 3024 in the same 
week of 1907. The arrivals at Grangemouth of pig iron from the 
Cleveland district amounted to 11,954 tons, being 4307 tons less 
than in the corresponding week. - 


Hematite Iron and Steel. 
During the last six days half-a-dozen cargoes of hematite 
ore have reached the Clyde, the number being considerably less 
than has been usual] in the last few weeks. For prompt tonnage, 





Bilbao to the Clyde, the latest freight charge is 4s., being an im- 
provement of 14d. upon former fixtures, The imports in the last 
two or three months have been considerable, and fair supplies 
have also been coming from the North-West of England. otch 
hematite pig iron is quoted 58s, 6d. per ton for delivery at the 
West of Scotland steel works. The steel manufacture is still 
quiet, and a portion of the plant remains idle. Makers are anti- 
cipating an improvement when specifications are available for the 
shipbuilding orders recently placed. 


Finished Iron and Engineering. 

The demand for iron bars, angles, &c., has been very 
poor, and it is difficult to forecast when an improvement may be 
experienced. All kinds of structural material are in comparatively 

r request. House-building sections are neglected, and there is 
ittle inquiry for bridge-building material at the moment. There 
is a prospect of better trade in marine engineering, but at present 
the shops are in many cases poorly supplied with work. 


The Coal Trade. 

Business in the coal trade has been somewhat irregular. 
Stormy weather has greatly interrupted shipping, and from other 
causes the business has, on the whole, been less satisfactory. A weak 
feature is the manufacturing coal demand, which continues very 
poor, owing to the general industrial depression. It was expected 
that wages would be reduced, and cheaper terms offered to con- 
sumers. A conference between representatives of coalmasters and 
miners was held in Glasgow this week to reconsider the demand of 
the masters that wages be reduced 6} per cent. No arrangement 
was arrived at, the conference being again adjourned till January 
llth. Cold and stormy weather has quickened the demand for 
household coal, which has been selling more freely at former 
prices. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
State of the Coal Trade. 

THERE has been no improvement in the coal trade, none 
of that vigorous undercurrent which is so hopeful of future busi- 
ness, but at all ports there has been an undiminished despatch of 
coal on contract account, totalling largely. For instance, New- 
port, which, as the base of the New Rhondda, continues to forge 
ahead, no less than 111,000 tons were despatched, and of this 
94,272 tons were for foreign destinations. Cardiff began the week 
with 65,000 tons, and Swansea’s total was nearly 56,000. Port 
Talbot sent away over 31,000 tons. The steam coal and bitu- 
minous district continues to figure well, but the same cannot be 
said for the semi-bituminous, principally in the Swansea Valley, 
where, too, slackness has been aided by wages difficulties, and one 
or two collieries have been stopped. Contracts under considera- 
tion include those of the Great Northern Railway of Ireland, 
Italian contracts, including the Navigazione Generale, and those 
affecting the American bunkering of their fleet when it reaches 
Wales. Coalowners are largely sold over 1909 at and about 14s. 
for best. To the end of this year demands are quite up to expec- 
tation. Prices continue to absorb attention on ’Change, and the 
improvement setting in by the arrival of tonnage is disturbing the 
‘** bull and bear” operations. ‘‘ Ring” operations for the Islands 
fixed at 26s. 


Latest Prices at Cardiff. 

Best large steam, 14s. 3d. to 14s. 6d.; seconds, 13s. 3d. 
to 13s. 9d.; ordinary large steam, 13s. to 13s. 3d.; drys, best, 
lds. 9d. to 15s. 3d.; ordinary drys, 12s. 9d. to 13s.; best Mon- 
mouthshire black vein, 13s, to 13s, 3d.; Western Valleys, 12s. 6d. 
to 12s. 9d.; Eastern Valleys, best, 11s. 9d. to 12s.; other sorts, 
lls. 3d. to Ills. 6d.; best house coal, 17s. 6d. to 18s, 6d.; 
other qualities, 14s. 6d. to 16s. 6d.; No. 3 Rhondda, 17s. 6d. to 
18s.; through, 13s. 9d. to 14s.; No. 3 smalls, 9s. 6d. to 10s.; 
No. 2 Rhondda, Ils. 3d. to lls. 6d.; through, 8s. 6d. to 9s.; 
No. 2 smalls, 6s. to 6s. 6d.; best washed nuts, 12s. 6d. to 13s. 6d.; 
seconds, lls. 6d. to 12s.; best washed peas, 11s. 6d. to 12s, 6d.; 
seconds, 9s. 6d. to 10s.; best small steam coal, 7s. 6d. to 7s. 9d.; 
seconds, 6s 3d. to 6s. 9d.; other smalls, including drys, 5s. 3d. to 
5s. 6d.; all these quotations, it must be understood, are f.o.b. 
Cardiff, except Monmouthshire coals, which are f.o.b. Newport, 
Cardiff 3d. extra, cash 30 days, less 24 per cent.; house coals are 

it mouth prices. Patent fuel, 15s. to 16s., f.0.b., less 24. Coke: 
‘urnace, 15s, 6d. to 16s. 6d.; ordinary foundry, 17s. 6d. to 20s. 6d.; 
special foundry, 24s. to 26s. Pitwood, 18s, 6d. to 18s. 9d., prices 
easier. 


Anthracite. 

Tonnage is coming in satisfactorily, notwithstanding the 
stormy weather. Trade firm ; machine-made varieties well main- 
tained ; quotations for large steady, beans and peasslow. Latest :— 
Best hand-picked malting, 24s. to 25s.; seconds, 22s. 6d. to 23s. 6d. 
net ; Swansea Valley big vein, large, 21s. 9d. to 22s. 3d., less 24 : 
red vein, 13s, 3d. to 13s. 9d., less 24 ; machine-made cobbles, 24s. 
to 25s. net; French nuts, 25s. 6d. to 26s. 6d. net ; German nuts, 
25s. 6d. to 26s. 6d.; machine-made beans, 19s. to 21s. net ; screened 
l4s. 6d. to 15s. 6d. net; peas, 12s. to 13s. net; rubbly culm, 
4s, 9d. to 5s., less 2}; ordinary duff, 2s. 3d. to 2s. 6d. net. 
Other quotations: Best large steam ; lds. to 15s. 6d., less 25; 
seconds, 14s. 3d. to 14s, 6d., less 24 ; ordinary large, 13s. to 14s., 
less 24 ; through bunker, 9s. 6d. to 10s., less 24 ; small, according 
to quality, 7s. to 8s., less 24; No. 3 Rhondda, 17s. 6d. to 18s., 
less 24 ; small, 9s. 6d. to 10s. 6d., less 24. Patent fuel, 12s. 6d. 
to 13s., less 25 ; demand improving ; nearly 11,000 tons despatched 
last week ; many cargoes this week. 


Rumoured Large Colliery Amalgamation in Monmouthshire. 

Rumours affecting Abertillery and Abersychan are 

current, but no official notice has been given, though regarded as 
likely. 


Railway Amalgamation. 

It would seem that the annual rumours of an amalgama- 
tion affecting the Taff, Bute Docks-now the Cardiff Railway— 
and the Rhymney have at length culminated into something less 
shadowy. The Taff is said to propose the acquisition of the 
Cardiff Railway and of the Rhymaey, and parliamentary notices 
are now out to that effect. Of course, there will be a big fight in 
Committee. The shareholders of the Rhymney regard the 8 per 
cent. offered with disfavour. The subject is much discussed at 
Cardiff. One opinion is that the advantage to Rhymney freighters 
will be considerable. At present they have only one outlet to the 
docks, which many regard as the most inconvenient, and, with 
respect to some parts of the docks, the most circuitous. It is 
— out that a junction outside Queen-street Station will put 

thymney freighters in direct connection with the West Dock, and 

give a second route to the east side of the East Dock, and a short 
connection between the Rhymney and the Taff Vale Roath branch 
gives access to the Queen Alexandra Dock. But these are matters 
of detail. From the present time to the opening of the Committee 
active discussion may be anticipated, and varying effects on stocks 
and shares may be considerable. 


The Mines Eight Hours Bill. 

The Hon. Ivor Guest, M.P. for Cardiff, has given expres- 
sion to his opinions concerning this measure. He does not think 
that it will cause a permanent advance in prices; but, as pointed 
out by critics, he does not suggest consideration for those who are 
certain to suffer a temporary loss of trade, and very likely a per- 
manent loss cf market, owing to the advance in prices. Mr. Guest 
believes that the safeguards suggested in the measure would pre- 





—_— 
vent any serious interference with trade ; but upon this point it j 
urged, with some force, that little dependence could be given ts 
the action of administrative orders in emergencies which yj h 
arise. The action of the Bill in Wales, in the best circles of Pa 
owners, is regarded as certain to be injurious, : 


Iron and Steel. 


Railway orders are not much in evidence, 
fortunate that foreign and colonial are on the increase. Rails f 
Indian States are being worked off at Dowlais, and this week | 
hear that orders have been secured there for Ceylon to the extent 
of a little over 4000 tons, and for the Malay Straits for 6000 re 
This, in past time, would have given great impetus, and even now 
is acceptable, though the appliances at Dowlais are such that 
few thousand tons are easily managed, and an output of 4000 sh 
in one week from the mills is not an unusual occurrence, [py the 
Swansea district an average of five days was worked at the varioys 
steel rolling mills. Local bars were in demand, but dumpij 
accounted for a large quantity. Last week the import of pig was 
increased, and several cargoes came in from Middlesbrougt and 
Grimsby. Swansea in all received 1694 tons. There has also been 
an increased quantity of iron ore received both from Bilbao anq 
Decido by Ebbw Vale, principally, and Guest, Keen and ( 
One cargo to Ebbw Vale totalled 3080 tons, and a second 253) 
tons. The exports of the week include 800 tons railway iron tj 
Kurrachee, and the cargo was made up of 1050 tons coke and 209 
boxes tin-plates. To New Zealand vid Avonmouth from Newport 
1400 tons steel rails, At Swansea Metal Exchange on Saturday 
the following prices were quoted : - Pig iron, hematite, mixed 
numbers, 58s. 14d. cash and month ; Middlesbrough, 44s, 10\q 
cash, and 49s. 1d. month; Scotch, 55s. cash and month. Welsh 
hematite, Gls. 6d. to 62s. 6d. d.d. Rails not quoted; bars 
Siemens, £4 9s. 6d. to £4 10s.; Bessemer, £4 8s. 9d. Rubio iron 
ore at Newport and Cardiff, 14s. 6d. to 14s. 9d.; seconds, 13s, 94, 
to 14s, An impression prevails in iron and steel circ'es that trade 
improvement may be reasonably expected. The Admiralty re. 
quirements for steel will certainly be large, and the Cardiff branch 
of the Dowlais Works is well placed to meet plate requirements, 
s ae of railway needs demands are expected to be put in 
shortly. 


Tin-plate, 

There was a fair amount of work done at the various mills 
last week, and in the Swansea district nearly 66,000 boxes were 
sent from the works, 79,299 boxes shipped, and 173,079 received 
in stock. The prosperity of the tin-plate trade is evidenced by the 
fact that more mills are now at work than were ever known, and 
briskness is the characteristic of all. The tin-house hands are also 
well employed. Batoum and Odessa are again figuring in order 
books. The latest a given out at the Metal Exchange, 
Swansea, are as follows:—Ordinary tin-plates, Bessemers and 
Siemens, I.C. 20 x 14 x 112, 12s. 3d. to 12s. 44d.; ternes, 22s,; 
C.A. roofing sheets, £8 5s.; big sheets for galvanising, £8 7s. 6d.; 
finished black oy £9 7s. 6d. to £9 10s.; galvanised sheets, 24 g; 
£12 10s.; block tin, £135 12s. 6d. Other quotations: Copper, 
£62 15s.; lead, £14; spelter, £21 5s.; silver, 223d. per oz. 


but it is 


Swansea Valley Trade. 

Great activity is being shown at the nickel silver works, 
and also at the Mannesmann Tube Works and the British Metal 
Extraction Works. Spelter works are in good form, and a fair 
degree of good work is being shown at the copper works. Iron 
foundries at Landore, Morriston, and Clydach are well engaged. 
Engineering shops, mechanical and fitting, at the large Bessemer 
works are busily occupied, chiefly on new work. 


Afforestation. 

Efforts are being used in some districts to promote this in 
large tracts of waste land, and one of the municipal corporations is 
likely to adopt it for the sake of the unemploycd __In the mineral 
districts of South Wales and Monmouthshire thousands of acres 
are available for pitwood growths. 








ConTRACTS.—Hemans and Son, of Mark-lane, E.C., have been 
appointed contractors for aluminium solder for the repairs of their 
aéroplanes by MM. Blériot, MM. les Freres Voisin, and 
MM. Ernault Pelterne.—David Bridge and Co., engineers, Castle- 
ton, Manchester, as licensees, are fitting up the Batley Corpora- 
tion electric power station with a large Ie oil separator and all 
accessories for extracting oil and grease from the exhaust steam 
from the various engines.-Geo. Robson and Co., of Shettield, 
inform us that they have received an order from the Stalybridge, 
Hyde, Mossley, and Dukinfield Tramways and Electricity Board, 
Stalybridge, for one of their patented portable tramway track 
grinders, 

RoyAL ScorrisH SocrgTy OF ARTS.—At a meeting of this body 
held in Edinburgh on November 23rd, Mr, Alex. R. Horne, B Sc , 
demonstrated the use of an improved apparatus for the study and 
design of slide valve gears. The apparatus consists of a base- 
board, carrying at one end acrank shaft having two excentrics 
mounted upon it, and so arranged that their excentrics and angles 
of advance may be varied and accurately measured. The valves 
and cylinder ports are drawn upon detachable celluloid, and are 
moved by means of the excentrics. Arrangement is also made for 
varying the stroke of the piston and the length of the connecting- 
rod. The apparatus may be used for designing new gears, as well 
as for investigating existing gears. Part of the apparatus also 
consists of a table with drawing paper, which has a motion derived 
from the piston, but at right angles to that of the latter, and upon 
which the valve diagrams are automatically drawn by means of 
pencils attached to the valves, 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.— 
The new halls and offices of the Institution of Engineers and 
Shipbuilders in Scotland are to be opened on Thursday, December 
3rd, and the buildings will be opened for inspection by members 
and friends—with afternoon tea as a concomitant—on the after- 
noons of the Friday and Saturday following. Mr. John Ward, 
president, will deliver his presidential address on December 8th 
in the large lecture hall, and on December 11th Sir John Wolfe 
Barry, K.C.B., LL.D., F.R.S., will read a paper on ‘‘ Standardisa- 
tion and its Relation to the Trade of the Country.” The new 
building, which is situated at the corner of Elmbank-street with 
Elmbank-crescent, opposite Glasgow High School, is a handsome 
block in the later English Renaissance style. It is arranged in 
three floors and a basement, and contains lecture halls, ante- 
rooms, council and committee rooms, library, reading and 
secretarial rooms. The large lecture hall will seat an audience of 
about 500. 


THE PERMANENT Way INSTITUTION.—Some literature relating 
to this Institution has recently been sent to us by the secretary, 
with the request that the notice of our readers be called to it. 
Among this literature there is a little booklet setting forth ina 
concise manner the aims and objects of the Institution. ‘The book 
is intended for those who may be making inquiries with a view to 
becoming members. The Permanent Way Institution, established 
in the year 1884, was then known as ‘‘The Institution of 
Permanent Way Intpectors,” but, owing to many applications 
being received from signal inspectors, bridge inspectors, an! 
aoe i gp inspectors desirous of becoming members, it was in 1895 
decided to make the Institution more comprehensive and far 
reaching by changing the name to “The Permanent Way 
Institution.” In addition to the little booklet referred to, we have 
also received the Memoranda and Articles of Association of the 
Institution. 
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AUSTRALIAN NOTES. 
(From our own Correspondent.) 


Mg time ago mention was made in the pages of THE ENGINEER 
e financial difficulties which beset Mr. Wm. Sandford in his 
r to establish an ironworks at Lithgow (N.S.W.). While 
ere in progress for the arrangement of a loan from 
the State Government, the firm of Messrs. G, and C. Hoskins, 

l-known ironfounders of Sydney, stepped into the breach and 
pone over the ironworks. Difficulties appear to have arisen from 
sn start, and in consequence of the failure of the Federal Parlia- 
a t to pass an Iron Bonus Bill last session, the firm found it 
rs tor nd a reduction in wages to the staff. Asthe 
ead been labouring under the disadvantage of more than one 
"duction under the late firm they refused to agree to a further 
reduction, and the matter was brought before the Arbitration 
Court for investigation. During its inquiry the Iron Trades 
Wages Board made inquiry into the financial capacity of the iron- 
works as to whether higher wages could be paid. ; 
The Industrial Court appointed Mr. H Allard, a rofessional 
accountant, to go into the question, who has now issued his report, 
from which the following details have been taken : i 

The net loss for the half-year July to December, 1907, under 
Wm. Sandford, Limited, oo as £10,084. Loss on the trading 
operations for the period, £7557. The amount charged against 
revenue for depreciation is as follows:—Ironworks plant and 
machinery, 6 per cent. on £69,287 ; blast furnace, 5 per cent. on 

8, 
5 yr considers the charge for depreciation imade- 
uate. The accounts for the period January Ist to July 4th, 1908, 
under Messrs. G. and C. Hoskins, Limited, disclose a net loss of 
£8207 on the trading operations for the period. The amount 
charged for depreciation for this half-year on the works, buildings, 
plant, and machinery is £4918, which is considered to be in- 
ient. 

—. a view to giving information as to the causes of the loss 
sustained by Messrs. Hoskins, statements showing the average 
costs of production are given :— 
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Cost Selling price 

r ton. per ton 

ry d, fs.  ¢& 

Pigirn .. -- - +» 3100.. .. . - 3 1 1 
Bar iron and bar steel : oo Ree 10 10 O 


Pia Iron. 
Cost of production for six months ended July 4th, 1908. 
13,970 tons produced, 
Total amount, Cost per ton. 
Pp ow dd. 


a 


a. d. £ 
Raw materials .. 3191313 3 .. 2 7 Os 
WiiE sg see os ee oe eis 834717 0 .. 12 0 
Coal, stores, repairs (£25442. 27d.)&e. 1,475 4 2 . . i 
4,534.14 5 3 1 2 
Depreciation es 2,570 14 4 3 
Reserve for relining anh tes oe a 5.0 0 83 
Proportion of administration expenses 68 8 7 1 6 
Six months’ interest at 5 per cent. 
on machisery, plant and land 
(£69,241 83. 8d.).. .. .. Sa le 3 3 
47 504 18 4 310 04 
Bar IRON AND BaR STEEL. 
Cost of production for the six months ended July 4th, 1908. 
4117 tous 13 cut. produced. 
Total amount. Cost per ton. 
és € £2 d. 
Materia's ° 20.931 00 .. 51 8 
Coal stores, &c, 3,459 9 0 16 95 


Repairs, replacements and mainten- 
ance ks er oe 
Wages .. 


~ 


2,459 0 6 .. 11 114 
14,530 710 .. 310 7 

41,37917 4 .. 10 0117 
OO ae ae eee 82 1 8 4 2 
Proportion of ada instration expenses 9.27 7 4 
Six months’ interest at 5 per cent. 
on machinery, plant and land 
(GRR SB) oS cc ce cts 


One 


§5 8 8 .. 2 103 


4374915 3 .. 1012 6 


The actual amount paid in cash on taking over Sandford’s 
liabilities was £221,909 12s. 8d. Average cost of materials to com- 
pany for twelve months: - Iron ore, 8s. 0.20d. per ton, exclusive of 
proportion of administrative charges and interest on capital ; coke, 
19s, 5.44d. per ton ; limestone, for blast furnace only, 6s 10.38d. 
per ton; coal, 4s, 433d. per ton, exclusive of proportion of 
administrative charges and interest on capital; scrap iron, 
£2 4s, 8.69d. per ton. 

APPROXIMATE Cost OF PRODUCTION OF PIG TRON. 
Labour and Material, 














Wages cost | Mater‘als, | Total cost | Output of 

per ton. j|cost perton.| per ton. pig iron. 

2a @ ia @ jfga & tons c. 4q. 

Jan. 25th, 1908, 4 weeks! 0 15 8.73;}2 9 890;3 5 5.63 | 13611 1 
Feb.2cnd, ,, 4 145 | 2 wWi0.8 (4 4 2.12;615 U.93/| 279 5 0 
Mar.2ist ,, 4 , |} 014 8.43/2 910.14|3 4 6.57 | 194618 0 
Api 25th 7 5}. |9 9 8.93) 2 6 353/216 0.4% | 3694 1L 1 
May 2d , 4 , |0 910.47} 2 61016) 216 8.53 | 2935 7 3 
June 20th ,, 4 ,, |U 911.64/210 3.16 |3 O 2.64 | 2621 7 3 
Juy4h ,, 2 ,, |O1L 2.33|215 6.65|)3 6 9.03 | 107416 1 


The average selling price each month for the Jast six months to 
the different customers was as under: - 


contractors. | |Moskius, Ltd. 


pee G. and ©. 
| moor | Outsde G. and C. | Hoskins, Ltd. 
~ | cu tomers, as Govt. 


contractors. 


19 8 £5. da. £s ad. ts d €s. d. 
January .. .. 4100 | 344 3.5 6 =— 
February ..| 4100 | 360 3 5 6 310 0 
March .. 4100 | 345 _ 31) 0 
Bort us 410 0 | 350 _ 310 0 

410 0 | 
May .. and 3.310 - 310 0 
a7 6 | 
f 4wo | 
June and | 349 a 310 0 
L450 | 
} | 








BAR IRON AND BAR STEEL. 
Labour and Materials. 
Cost of Production for the Six Months ended July 4th, 1908. 
4117 tons 13 cut. produced. 
Tc tal amount. Cost per ton. 
£ «4 £8 


Materia’s .. .. 20931 0 0 5 18 
Coal, stores, &e. NO te aera 3459 9 0 016 9% 

Repairs, replacements, and main- 
6 2. a Ws. eyed ote BG O 11 114 
Wages .. 14,30 710 310 7 
41,379 17 4 10 01313 


_ With regard to the questions as to whether the industry is 

financially capable of paying an increase in wages or in such a 

position as to call for a decrease in wages or rates of its workmen, 

by Pa was that the position of the industry is such as to call for 
eas?, 








BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 
When the abridgment is not illustrated the Specification is without 


drawings. 
Copies of Sp ifications may be obtained at the Patent-office Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance of 
the complete specification. 
Any person may on any of the grounds mentioned in the Acts, within two 
of the date given at the end o the abridgment, give notice at the 
Patent-ofice of opposition to the grant of a Patent. 











STEAM ENGINES. 


26,767. December 4th, 1907.--IMPROVEMENTS IN ENGINE 
Governors, by Charles Snow, of South Kirkby, Wakefield. 
With this governor the speed of the engine is regulated by the 
outlet of fluid from a cylinder being so adjusted by means of a 
valve that when the engine is running at the required speed the 
liquid delivered by the pump escapes from the cylinder as fast as 
it enters, whilst any increase or diminution of the speed of the 
engine results in a rise or fall of the governor piston. The wo k- 
ing of the apparatus is as follows:—The detachable lever E is 


N° 26,767. 


























unclamped, and the screw pin valve is so regulated that the engine 
runs at the required speed. The lever is then clamped to the 
wheel of the valve by the clamping screw shown, so that it lies, 
approximately, in a horizontal position. The end of the lever 
being connected to the piston-rod G by means of the arm H and 
connecting-rod 1, the regulating valve D is opened when the 
pump delivers an increased quantity of liquid, and the piston 
ascends, and closed when the pump delivers a decreased quantity 
of liquid and the piston descends. The piston of the pump shown 
in the engraving actuates the throttle valve of the engine.— 
November 4th, 1908. 


STEAM GENERATORS. 


24,741. November 8th, 1907.—IMPROVEMENTS IN OR APPLICABLE 
TO STEAM BOILER AND OTHER FURNACES, by Fred Priestley, 
Fair View, Britannia, Bacup, and Walter Frost, Eagle Works, 
Smith-street, Deptford. 

This invention relates to improvements in the inventions 
described in the specifications Nos. 17,414 of 1898 and 22,944 of 
1900. According to the invention a sectional metallic or fireclay 
bridge is provided consisting of several hollow blocks of a curved 
form which provide increased heating surface. They have projec- 
tions on each side of the base that fit closely together, and each 
block has an opening in the projections, thus leaving a passage for 


NO24,771 














the air the full width of the furnace, a space a? being left between 
the upper portions of each block. An aperture ais formed in the 
face of each block, and is tapered inwards from the front ; the 
internal area at the base a‘ of the block is larger than at the 
mouth a5, The apertures a? serve a two-fold purpose: the first 
is, when the boilers are working under natural draught, a certain 
portion of the smoke and heat passes through these apertures into 
the blocks, thus partly mixing the air and smoke inside the 
blocks ; the blocks being at a white heat set up combustion before 
the mixture reaches the outlet of the blocks at a5, and cause the 
gases passing over the top of the blocks to ignite much more 
effectively whilst passing along the furnace ; the second function 
is, whilst working under forced draught a regular cyclone in the 
furnace is caused, a portion of the furced draught passing up 
through the sliding grid into the blocks, and a portion g ing 
through the aperture at a®, and is forced forward a little over the 
fire and into the smoke, thus setting up a first combustion before 
passing over the blocks, and meeting the remainder passing out 
of the opening: a, and acting as a taper as it were lighting up 
the remaining smoke and setting up a secondary combustioa.— 
November 4th, 1908. 

1960. January 28th, 1908.—IMPROVEMENTS IN STEAM SUPER- 
HEATERS, by Frederick Oatley Bynoe, of 51, Myrtle-road, 
Acton. 


tubing have been used, and these coils are as a rule arranged in 
series, and the outlet from the boiler is connected to a steam 
engine or some other resistance, so that the pressure within the 
coils is maintained high. According to the present invention the 
superheater is constructed from a number of coils, each ring or 
convolution of which is constituted by helical coils. In order to 
provide for a larger capacity as regards quantity of steam passing 
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through the superheater the coils are arranged in parallel, that is 
to say, the individual coils are inserted between two or more 
headers, one an inlet header for saturated steam, and the other 
an outlet header for superheater steam. The coils are super- 
imposed and preferably in a conical or pyramidical form, so as to 
ensure uniform heating as far as possible, as hereinafter described. 
When liquid fuel is employed it is suggested that the coils be 
arranged in decreasing dimensions, so that when superimposed a 
conical form is given to the superheater.— November 4th, 1908. 


DYNAMOS AND MOTORS. 


23,448. October 23rd, 1907.—IMPROVEMENTS IN ALTERNATING- 
CURRENT COMMUTATING ELECTRIC MACHINES the Al/gemeine 
Elektricitiits Gesellschaft, of Friedrich Karl-ufer, Berlin. 

This invent.on relates to improvements in alternating-current 
machines, and has for its object an alternating-current commutator 
shunt-wound machine having approximately constant speed be- 
tween ro load and full load. The engraving shows one method of 
carrying out the invention in which the rotor is provided with two 
windings / and m fed throuzh exciter brushes 6 b and 5! }) respec- 


N°? 23,448. 







Stetor 
Winding 














a 


Single Winding Transformer. 


tively. The winding m isin series with the stator winding, and 
is also short-circuited in the stator axis as shown by s. The series 
winding m effecting the compound action is arranged on the rotor 
as a commutator winding, the number of turns of which is either 
equal to or different from that of the shunt winding / serving for 
exciting. The series magnet winding being at the same time 
short-circuited in the stator axis serves therefore as the working 
winding ; but the shunt magnet winding may be equally well used 
as the short-circuit working winding, or both commutator wind- 
ings may be short-circuited in the working axis. There are two 
illustrations and four claims.— November 4th, 1908. 


14,763. July 11th, 1908.—IMPROVEMENTS IN CURRENT COLLECTORS 
FOR ELECTRICAL MACHINES, Aktiengesellschaft Brown, Boveri 
and Cie., of Baden, Switzerland. 
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This invention relates to ecnrrent collectors for electrica 
machines, and the novelty lies in the use of discs elastic in the axia 








In superheaters, as hitherto constructed, many forms of coiled 
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direction mounted on the shaft for supporting shrinking rings 
shrunk on the ends of the collector. By the use of such elastic 
dises the relative expansion between the shaft and the collector 
strips can take place without friction. Referring first to the upper 
engraving, « is the shaft, } indicates the commutator segments, and 
¢ the shrinking rings. The rings ¢ are connected directly to discs 
d, which are fixed on the sh .ft a, and are pressed firmly against a 
rhoulder of the shaft, for instance, by means of rings ¢ screwed on 
the shaft. That part of the discs between the hub and the rim 
may be made sufficiently thin to allow of the expansion due to 
heating, so that contrary to what occurs in the known 
constructions, the relative expansion between the shaft and the 
collector strips takes place without friction. In the arrangement 
shown in the lower engraving the discs are shown constructed with 
circular spring rings 4 inserted between the hub f and the rim g. 
A good cooing effect may be obtained by the provision of 
apertures in the wall of the disc, which apertures may be made so 
large, a desired, as to leave only spokes remaining. —.Vovember 
4th, 1908. 


661. January 10th, 1908.—IMPROVEMENTS IN AND RELATING TO 
DYNAMO-ELECTRIC MACHINES, Evnsts Fredrik Werner Alerander- 
son, of Schenectady, New York, U.S.A. 

This invention relates to dynamo-electric machines of the 
commutator type, and its object is to provide a novel arrangement 
of commutator coils and leads such that better commutation can 
be secured in a machine having more than two coils per slot than 
could be secured with former arrangements. The invention is 
claimed to be particularly advantageous when employed with 
alternating current machines. In the engraving, A represents the 
armature coils, B the commutator leads which are preferably of 
high resistance, and C!, C®, &c., the commutator segments, D! to 
D® represent the teeth of the armature core. The coils A and 
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leads B are placed in the slots between these tecth. Four coils per 
slot are shown, and the coils and leads are so arranged that the 
leakage-reactance between each pair of coils is the same. That 
this is the case will be seen by tracing the circuits fo-med by ad- 
jacent coils and their leads. In the lower engraving the coi: 
conductors and leads are shown in cross-section. Around each 
lead B a closed magnetic circuit 6 is shown, which may be formed 
of an iron lamina bent around the lead and insulated from it. The 
purpose of these laminz is to increase the reactance of each lead, 
if such increase is required for the test results in commutation. 
If these laminze are employed, they need not be placed 
around the outer leads, since these leads are separated from those 
in the nest slot by a tooth. There are five illustrations and three 
claims.— November 4th, 1908. 


MACHINE TOOLS AND SHOP APPLIANCES. 


18,457. December 16th, 1907.—IMPROVEMENTS IN AND RELATING 

ro LATHES, by Herbert Sefton-Jones, of 322, High Holborn, 

W C.—A communication from Tindel-Morris Company, of 
Kddystone, Delaware, Pennsylvania, U.S.A. 

This invention relates to lathes, and contemplates providing 
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improved means for holding ‘ork, as in helding truly in an axis of 
revolution the sever] parts of a crank shaft; such means com- 
prising a revolvable face plate having a hollow journal, a work 





holder having a movable engagement with the face plate, and a 
dead centre with a device for holding it disposed within the hollow 
journal, the mechanism providing the desideratum found in turn- 
ing a shaft or other work held between stationary centres. As 
shown in the engraving, the lathe stocks, adjustable with relation 
to each other, are provided with bearings in which are mounted 
the hollow journals of the face plates, the latter being provided 
with peripheral gears. On the face plates are ways A B, which 
guide and hold similar chucks, the chucks being fixable at any 
desired point along the ways. The gears C D are engaged by the 
pinions EF. A crank shaft to be turned has its ends centred. 
When it is desired to centre the crank-pin H, which is excentric 
to the ends J, the latter are engaged in the chucks J K, which are 
adjusted along the respective ways so as to centre the crank-pin. 
November 4th, 1908. 


PUMPING AND BLOWING MACHINERY. 


16,098 July 29th, 1908.—IMPROVEMENTS RELATING TO ROTARY 
Pumps, by Horace Malcolm Hodgson of 12, Sunray-avenue, 
mee Hill, and Bryan Donkin Company, Limited, of Ches er- 
field. 

This invention has for its purpose the improvement of the con- 
struction of rotary pumps, so that the liquid-tightness at the sides 
of the wheels is obtained without reliance being placed upon 
accuracy of fitting. As shown, each wheel of the pump is consti- 
tuted of two parts a, b, secured together by bolts, and provided 
with hel'cal teeth ¢, oppositely inclined, to eliminate end thrust. 
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Each wheel part is formed with a cylindrical recess ¢ to receive a 
cylindrical boss or bearing 7 u; on the co: responding end plate g of 
the pump, the annular extremity / of the wheel part extending 
into an annular recess g! in the region of the boss f of the end 
plate ; ¢ is a packing or spring ring, situated in a groove on the 
exterior peripheral surface of the wheel e tremity i, acd bearing 
against the adjacent surface of the corresponding end plate 
recess g!, The engagement of the surfaces may be due t the 
elasticity of the packing ring or to that of springs arranged to 
expand the ring.— November 4th, 1908. 


GAS PRODUCERS. 


23,953. October 30th, 1908.—APPARATUS FOR REGULATING THE 
ScuppLy OF Fuel TO Gas PRODUCERS AND OTHER CoMBUS- 
TION APPLIANCES, by Friedrich Wilhelm Sandmann, of 50, 
Kaiser Wilhelm-Allee, Dortmund, Germany. 

The invention relates to an apparatus for regulating the supply 
of coal to generators and other combustion appliances. The 
apparatus consists of adrum which measures the material to be 
fed, and a valve 4 connected with it in such a way that the latter 
leaves the opening in the shaft free at certain times while the 
cylinder is being emptied, and keeps the inner part of the shaft 


23,953. 





closed at all other times against both the cylinder and all other 
portions of the feeding apparatus. The drum rotates in a 
cylindrical casing ¢, which has an inlet opening d on the one side 
and an outlet opening ¢ on the other side. The valve } is con- 
nected with the cylinder shaft /in such a way that the slide or 
drum is emptied several times before the valve opens. To effect 
this a tooth gear is keyed on to the shaft / and works into a 
tooth wheel which has on it a cam or projection v. The cam » 
acts upon a roller 7 carried on a pivoted lever connected by means 
of the parts w, «, with the weighted lever and valve, and conse- 
quently operates the valve, raising or lowering it at the required 
times.— November 4th, 1908, 











SELECTED AMERICAN PATENTs, 
From the United States Patent-ofice Oficial Gazette, 


901,931. Turpine, S. 2, de Ferranti, Grindleford, neuy Shefietd 
Kngland.—Original application filed October 31st, 190:, Divided 
oa this application filed September 16th, 1997. ” 

In combination with a plurality of elastic fluid motors wherej 
said fluid undergoes progressive expansion, means for superheat. 
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ing the fluid at some point of the total expansion, together wit} 
means disposed between successive expansions after said super. 
heating point for reheating said fluid at each reheat to the super. 
heating temperature. There are eighteen claims. 
902,586. ENGINE INbDicator, G@. Lanza, Boston, Muss 
October 6th, 1906. 

In a fluid pare engine indicator, a master drum, its shaft 

two independent alternately operative devices to drive the drum 


Filed 





shaft continuously in one direction, a connection from a recipro- 

cating part of the engine to each of said shaft-driving devices to 

positively operate both shaft-driving devices in alternation, means 
for supplying paper to the master drum, and diagram tracing 
devices, There are eleven claims. 

902,652. Toot Hoiper, @. £. (freenleaf, Plainfield, N.J., and 
Daniel H. Teas, New Haren, Conn., assignors to Niles-Bement- 
Pond Company, Jersey City, N J.— Filed May 20th, 1908. 

A ;iston-rod carries a wedge which is thrust between two rollers, 


one fixed, the other on the end of a fulernmed lever, which grips 
the tool when a fluid under pressure is admitted to the cylinder 
behind the piston. There are three long claims. 


902,733. Dam, J. F. Jackson, Houghton, Mich.— Filed July 1th, 
1908 


A dam including in combination a wall for supporting the 
horizontal thrust of the hydrostatic pressure, a foot extending 





upstream to receive a vertical load from the hydrostatic pressure, 

supporting members for said wall, and connections between said 

wall, foot, and supporting members to render them into a unitary 
structure. ‘There are five claims. 

903,010. ART OF MAKING MeTaL Wueets, C. 7. Schoen, Moylan, 
Pa , assiqnor, by mesne assignments, to Carneg ¢ Steel Compan, 
Pittsburg, Pa., a Corporation of Pennsylrania,— Filed Septem 
her 13th, 1907. 

The art of making metal wheels direct from molten metal from 
the original heat, which consists in shaping the molten metal ani 
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while still hot and plastic reducing it cireurnferentially by pressure, 
and while under such pressure shearing off a mass approximately 
equal in weight to the finished wheel, and then forming the whee! 
therefrom by pressure. 
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ea docks. The el h d by a large | Minister. ‘The Collingwood is th a battlesh 
locks. e clause was, however, carried by a large | Minister. e Collingw: is the second battleship of 
NOVEMBER. the St. Vincent class, and the other—the Vanguard — 





[r ig announced that parliamentary powers are to be 
sought in the coming session for the construction of a 
large commercial harbour and docks near Plymouth, with 
the object of providing accommodation for ocean 
jiners of the largest class. Repeated efforts have been 
made at various times to obtain sanction for the construc- 
tion of wharves and docks on a large scale for the accom- 
modation of commercial traffic within Plymouth Sound, 
but these have been successively vetoed by the Admiralty 
on the ground that the extension of the commercial port 
ean only be effected at the expense of efficiency from the 
naval point of view. The promoters of the new scheme 
have gone outside the Sound itself and have selected a 
site to the eastward in Wembury Bay, near the entrance 
to the Sound, but within the limits of the Plymouth 
Customs Port. It is proposed to enclose by means of 
breakwaters a water area of about 1000 acres, having a 
depth of water varying from 48ft. to 35ft. at low water. 
An open dock and piers will be constructed within 
this area capable of berthing eight or ten liners of the 
Jargest size. In addition two graving docks, one 1000tt. 
and the other 1100ft. in length, are proposed, and a rail- 
way line over four miles long connecting with the Great 
Western and South-Western Railway systems at Plym- 
stock. The work is estimated to cost upwards of 
£2,500,000, of which at least £1,500,000 would have to be 
spent in the first instance before the harbour and docks 
are in a condition to receive traffic. The site selected 
lies between the Mewstone and the mouth of the Yealm 
River. A breakwater, 2600ft. in length, will connect the 
Mewstone with the shore on the western side of the 
harbour, and it is proposed to throw out a second 
breakwater from the Mewstone in a south-easterly 
direction. The third, or eastern breakwater, will extend 
2200ft. in length from Gara Point. The engineers for 
the scheme are Messrs. Hawkshaw and Dobson, of 
Westminster. 


Ir is announced that agreements have been entered 
into between the Taff Vale Railway Company, the 
Cardiff Railway Company, and the Rhymney Rail- 
way Company for the purchase by the _ first-- 
named company of the whole of the dock and 
railway properties of the others. The purchase is, of 
course, subject to parliamentary sanction being obtained, 
and notices of application for the ensuing session have 
been published. The prices of purchase have not yet 
been made public, but it is stated that the sales are to be 
effected by the exchange of stocks, those of the two 
vendor companies being taken over by the Taff Vale 
Railway Company, and certain directors of the former 
joining the board of the Taff Vale. The authorised 
capital of the three companies amounts to nearly twenty- 
one millions sterling. The Taff Vale Railway has about 
127 miles of line open, the Rhymney 64 miles, and the 
Cardiff Railway Company about 23 miles opened or under 
construction. The principal property of the Cardiff 
Railway Company is the extensive series of the Bute 
Docks at Cardiff, the first of which was completed by 
the second Marquis of Bute in 1839, since when over four 
millions sterling have been spent on similar works by him 
and bis successors. The total water area of the docks is 
162 acres. with nearly 46,000 lineal feet of quayage- 
The last of the docks to be opened—the Alexandra— 
completed in July, 1907, is one of the largest in the 
world, and was constructed at a cost of over two and 
a-half millions sterling. The Cardiff Railway Com- 
pany’s railways extend into the Welsh coalfield as 
faras Pontypridd, and the total import and export trade 
of the Bute Docks in 1907 amounted to about 12 million 
tons. The Taff Vale Company is the owner of 
the Penarth Docks, the second great series of Cardiff 
docks on the west side of the river, which deal with about 
five million tons of exports and imports annually. In 
addition to 26 acres of water space in the Penarth Docks 
the company possess 55 acres of open water accommoda- 
tion with coal tips in the Ely River. The Rhymney Rail- 
way Company has no docks of its own, but has con- 
nections with the Bute Docks. On the announcement of 
the agreement there has beena decided rise in the various 
stocks of the companies, but it is anticipated that strong 
Opposition will be offered to the proposals in Parliament, 
especially on the part of the Barry and Newport Docks 
and the neighbouring railway companies. 


On the 12th November the Port of London Bill passed 
through the Committee stage in the House of Commons 
after discussion. which continued over two days. The 
Bill had previously been considered by a Joint Committee 
of Lords and Commons sitting on twenty-one days during 
May, June, and July of the present yeat. The amend- 
ments made in the House last month were not of an 
important character. the principal discussion taking place 
upon Clause 8, which deals with the purchase of the 








majority—180 to19. Mr. Bonar Law made an attempt to 
secure the substitution of sectional elective representation 
on the Board for the general register provided by the 
Bill, but the proposal was negatived without a division. 
A clause empowering the Local Government Board to 
issue mandatory orders to the reconstituted Conservancy 
to preserve the rights and interests of the public in 
respect to the upper river and towpaths was inserted in 
the Bill. On the question of purchase of the dock 
undertakings, Sir Hudson Kearley, for the Board of 
Trade, pointed out that the docks have a gross revenue 
of £2,500,000 a year, and a net available income of 
£809,000. Mr. Churchill agreed to insert in the Bill a 
provision fixing a maximum limit to the total dues to be 
charged on goods of one-thousandth part of the value of 
such goods. In offering this restriction to satisfy the 
fears of members who considered that the imposition of 
dues on goods would seriously impair the trade of the 
port, Mr. Churchill let it be understood that his estimate 
was so liberal as never likely to be reached in practice. 


Tuer discussion which has been in progress for some 
years past between the Thames Conservancy and the 
London County Council, arising out of the discharge of 
efiluent from the drainage outfalls at Barking and Crossness, 
has been revived by a report recently considered by the 
Conservancy on the quantity of the solid matter dis- 
charged with the sewage effluent. It appears that sur- 
veys and analyses have proved the discharge to contain 
115,000 cubic yards of mud per annum, and this quantity 
is practically equivalent to the amount which dredgers 
Nos. 1 and 2 could remove annually. The dispute goes 
back to years before the County Council existed, when 
the question was fought out with their predecessors, the 
Metropolitan Board of Works. There appears to be no 
statutory obligation on the County Council to remove 
from the river any accumulation of solid material dis- 
charged with the effluent, but the Conservators have 
decided again to approach the Council with the object of 
obtaining a contribution towards the cost of deepening 
and maintaining the reach. Under existing conditions 
Barking Reach is silted up as fast as it is dredged, and 
the Conservators have to keep a couple of their dredgers 
constantly at work removing the deposit. It is only fair 
to point out that the analyses show a decided decrease in 
the proportion of solid matter in the effluent since 1906. 
In that year the samples contained 100 cubic feet of 
mud per million gallons, while from August, 1907, to 
July, 1908, they averaged 344 cubic feet per million 
gallons, which is equivalent to about 115,000 cubic yards 
per annum. 


In August of last year a special department of the 
Board of Trade was constituted, under the name of the 
London Traffic Branch, with the main object of watching 
the various problems affecting the traffic of the metro- 
politan area. Sir Herbert Jekyll, formerly assistant 
secretary in the Railway Department of the Board, was 
appointed as the first head of the new branch, and his 
first annual report was issued in November in the form 
of a bulky Blue-book. We reviewed this document at 
some length in our issue of November 20th. The 
main impression given by a careful perusal of it is the 
pressing need of a Traffic Board for London, endowed 
with very wide powers, on the lines recommended by the 
Royal Commission in 1905, a need which becomes more 
pressing as year after year goes by. A deputation from the 
London County Council waited on the Prime Minister last 
week to urge the desirability of such a Board being created. 
Sir Herbert Jekyll does not hesitate to emphasise this 
recommendation in his report, which certainly well serves 
one of the objects with which it has been compiled, 
namely, to bring up to date the statistics and information 
collected by the Royal Commission. In reviewing the 
recommendations of the Commission in the light of 
present conditions, Sir Herbert considers that nothing of 
any moment has occurred in the course of the last 
three years to weaken or disturb those recommenda- 
tions, with the exception of the development of urban 
tramways. The Commission looked to the develop- 
ment of tube railways, which in 1905 existed only to a 
limited extent in the central area, to relieve the congestion 
of passenger traffic ; but, in view of the great possibilities 
of surface tramways, Sir Herbert Jekyll believes that 
tramway extension on a large scale, coupled with the 
unification of the tramway systems, and the removal of 
obstacles to through running, seems at present to offer the 
best practicable means of dealing with the dense suburban 
traffic up to a distance of eight to ten miles from the 
centre of London. 


Tue ninth battleship of the Dreadnought class was 
launched at Devonport on the 7th. In the presence of 
a large and distinguished gathering, the ship was named 
the Collingwood by Mrs. Asquith, the wife of the Prime 








which is now being built at Barrow, has not yet been 
launched. There are still two ships to be laid down—one 
at Portsmouth and the other at Devonport—to complete 
twelve, as compared with nine ships of the same type 
which have been ordered by Germany in the same 
period, The Collingwood will be fitted with Parsons 
turbines of 24,500 designed horse-power. She will be 
propelled by four screws, and it is expected that she will 
have a speed of 21 knots. The boilers will be oi the 
Yarrow type, and adapted for either coal or liquid fuel. 
The normal bunker capacity is 900 tons and the 
maximum 2000 tons. The armour consists of an 1lin. 
belt amidships. The total number of guns which the Col 
lingwood will carry has not been made public, but it has 
been decided that she will be fitted with fen 12in. pieces. 
No reliable information concerning other important 
features of the ship can be obtained. 


THe cause of by far the most appalling colliery 
catastrophe that has ever occurred in Germany, and 
which took place at the Radbod mine near Hamm at 
about 4.15 on the morning of the 11th inst., has not yet 
been ascertained, and will probably not be discovered 
before working operations underground can be recom- 
menced. Certain miners who were employed on the 
property have asserted that the accident is to be attri- 
buted to a coal dust explosion, and that the precaution of 
spraying to keep down the dust was not observed with 
sufficient strictness. In authoritative quarters there 
seems to be a tendency to believe that the accident was 
due to a sudden accumulation of fire damp, which was 
ignited by a spark from a blasting cartridge. The 
ill-fated mine has two shafts. Shaft 1 is equipped with 
two winding engines, and shaft 2 with one. The one 
engine of shaft 1 could be put into operation about two 
hours after the explosion, and shortly afterwards it was 
possible to set the engine at the other shaft going also. 
With these two engines the work of rescue and of clearing 
away the débris was commenced. These operations had, 
however, soon to be suspended in shaft 2 on account of 
poisonous vapours. Of the 380 men who were working 
below at the time of the accident six were brought to the 
surface uninjured, thirty-five injured, and thirty-six dead. 
Four of the injured have died. About fourteen hours 
after the accident the fire in the mine had spread to such 
an extent that the work of rescue had to be stopped; 
and, in order to stifle the fire, the shafts and levels were 
blocked up with brickwork and the ventilator stopped. 
It was thought that this was the wisest course to take, 
because there was not the slightest hope left of any one 
of the upwards of 300 miners scattered in the mine being 
still alive. The extent of the workings at present 
measures 950 m. in the direction of the seam, the cross- 
cut being 800m. The drives of the mine, which is new 
and still in the development stage, are comparatively 
short; there were no remote places to which any of the 
victims could creep, and so all the men had been caught 
like rats in a trap. These considerations led to the con- 
viction that to prevent the cremation of the corpses, and 
to drive out all bad air and dangerous gases, it would be 
best to fill the mine with water. This will take a fort- 
night, and it will take another fortnight to pump the 
water out again. The total monetary loss involved is put 
down at about £50,000. 


Tue great cantilever bridge crossing the East 
River at Blackwell’s Island, New York, proves to be 
defective in the same manner as the ill-fated Quebec 
Bridge, but in less degree. The Quebec Bridge collapsed 
before completion, through inability to support its own 
weight. The New York bridge stands as a completed 
structure, but independent investigations carried out by 
two prominent engineers—appointed by the city authori- 
ties for this purpose—show that it is unable to carry 
the full live load for which it was designed. The 
responsibility for this state of affairs has not been placed, 
but in all probability it rests largely with the American 
system of municipal administration, by which engineer- 
ing officials and departments are subject to frequent 
changes and continual interference due to political 
influences. The bridge was designed to carry a road- 
way, footpaths, four lines of rails for electric tram cars, 
and four lines of rails for the trams of the electric 
elevated railways. The investigation shows that the 
bridge can carry with safety the roadway and tramway 
traffic; also that it can be made safe to carry two 
lines of rails for the elevated railways by some altera- 
tions which will reduce the dead load by about 1000 lb. 
of material per linear foot of each truss. It will be 
several years before any elevated railways are built to 
connect with this bridge, so that at present it can be 
opened to traffic with entire safety, and there is no 
need for immediate decision as to what steps should be 
taken. But the naked fact remains that this great 
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bridge is not able to carry the intended loads and traftic, 
and that as it stands it is good for only about one-third 
of its intended load. 


Tue Metropolitan Water Board, in accordance with 
the Powers conferred by Act of Parliament, recently 
levied a uniform rate of 5 per cent. on the annual value 
over the whole of their area. This has had the effect of 
making the ratepayers in some districts pay more than 
they had hitherto paid, while those in other parts have had 
to pay less. The City of London has fared very badly, as, 
before the change was made, the ratepayers in it were not 
paying for their water as much as 5 per cent. on the 
annual value of their houses or offices. Consequently, 
they have made strenuous efforts to persuade the Board 
to reduce the amount charged. In their endeavours they 
were assisted by the ex-Lord Mayor, who put their case 
before the Board in the form of two resolutions passed at 
a specially convened meeting. As might have been 
anticipated, however, the Board, when they came to deal 
with the matter in the middle of last month, did not see 
their way to make any exception in the case of the City. 
In this decision they certainly have the law on their side. 
The institution of a level rate of charge over the whole 
area was imposed upon them by the original Act under 
which the Board was formed. They have merely carried 
out their obligations, and, as they pointed out in their 
reply, more people have been benefited than adversely 
affected, and if they were to favour one class of ratepayer, 
they would have to injure others, since the full amount 
represented by a rate of 5 per cent. is required properly 
to work the undertaking. 


ANoTHER London Electricity Bill has been thrown out 
by Parliament. This time it is the London and District 
Electricity Supply Bill, which proposed the erection of 
a gigantic supply station - really six large stations rolled 
into one—at Barking. It bore a strong family likeness 
to other Bills which have gone before it, and which have 
shared the same fate. Some day, perhaps, a Bill to deal 
with the complex subject of the supply of electricity to 
London will be introduced which will meet with the 
approval of everyone. It must be confessed, however, 
that that time seems to be a good long way off yet. The 
present House of Commons evidently considers that the 
electric supply for London should be in the hands of the 
London County Council. The Council itself introduced a 
Bill last year, which, however, met with no more success 
than its fellows. There is, as a fact, a very strong feeling 
against the Council being the electrical authority for 
London, and we must confess that, apart altogether from 
questions of municipal trading, we do not consider that 
the Council is at all likely to make such an undertaking a 
financial success. What the next step may be it is im- 
possible to say, but the Bills brought in hitherto have cost 
a great deal of money, and it is safe to prophesy that 
much more will be spent before the matter is fully 
settled. 


Tuer Court of Appeal has just given judgment in a 
very important trades union case. The Amalgamated 
Society of Railway Servants, like other unions, collected 
annually a compulsory levy of one shilling per member 
for the payment of a Labour member in the House of 
Commons, Thus, every member of the union, whether 
he was in favour of labour representation or not, found 
himself obliged to support it. A Mr. Osborne protested, 
and the case some time ago came before the Ccurts and 
was decided in favour of the union. Mr. Osborne 
appealed, and the Higher Court has now reversed the 
judgment, and decided that the use by a trades union of 
any part of its fund for political purposes is against the 
Act which controls such bodies. This decision has 
naturally caused some consternation amongst Labour 
members, of whom many receive financial support from 
trades unions, and there is a probability of the case being 
taken to the House of Lords. In itself the case would 
be of comparatively small importance, since a voluntary 
levy, which would be within the law, would no doubt 
bring in contributions equivalent to a compulsory shilling 
subscription, and it is other effects of the decision which 
are feared. 


Tux Government have made at last a perfectly clear 
statement on naval policy. Whether they did it inad- 
vertently or not we are unable to say, but it has certainly 
committed them to views which their economical friends 
find embarrassing, and from which they are doing their 
best to liberate them. In reply to a question put by Mr. 
Arthur Lee in the Commons on the 12th of the month, 
Mr. Asquith himself replied that the two-Power standard 
meant that the Navy of Great Britain was to have “a 
preponderance of 10 per cent. over the combined strength 
in capital ships of the two next strongest Powers.” That 
js, of course, the traditional meaning of the two-Power 





standard, but the recognition of it by the present Govern- 
ment was a welcome surprise. Such an admission, how- 
ever, with the obvious corollary that six first-class ships 
should be laid down next year, was too much for the 
economical party, and great efforts have been made 
during the weeks that have succeeded to prove that 
when the Government said any two Powers, they meant 
any two European Powers, and that the United States 
were certainly not to be considered in the calculation. 
There are no good grounds for such a contention, and no 
such reservation has ever been made in the popular 
mind. In these days, when America is only a few days’ 
sail from Europe, the suggestion that the United States 
navy could have no effect upon a European war is wholly 
untenable. The two-Power standard is a quite clear 
policy, and any attempt to explain it away is as disin- 
genuous as it is dangerous. 


Tur intentions of the London and South-Western 
Railway Company with reference to the projected dock 
works at Southampton have at length been made public, 
and the usual parliamentary notices have been issued 
and plans deposited in view of an application for powers 
in the ensuing session of Parliament. The triangular 
area which lies between the rivers Test and Itchen at 
their confluence in Southampton Water is now completely 
occupied by docks and the quays, buildings, and railways 
connected therewith. The new open dock of 16 acres 
which is now in course of construction on the river Test 
frontage between the Trafalgar Dry Dock and the 
Empress Dock will occupy the last piece of vacant land 
in the Southampton area to the south of the town. Con- 
sequently the railway company has had to look else- 
where for a site on which to construct its new graving 
dock, and it has selected for this purpose the foreshore 
on the east side of the river Itchen at Woolston, between 
that village and Netley. The site adjoins the deep channel 
of Southampton Water, and there is ample scope for 
future extensions both to the north and south of the 
proposed dock. The deposited plans show a graving 
dock, 1000ft. long internally, and 115ft. in width at 
the entrance, with a depth at high water of spring tides of 
37ft. Gin. The site, which is almost entirely on the fore- 
shore, will be enclosed within sea walls and embank- 
ments th.own out from the-shore. In connection with 
the dock the company proposes to construct a line of 
railway from the existing Southampton and Netley branch. 
It seems probable that the construction of this dry dock 
will form the first instalment of an extensive scheme 
of works intended to meet the rapid development of 
Southampton as a Transatlantic port. 


Tue Rosyth base and the absence of any dry dock of 
adequate capacity for modern naval ships on the East 
Coast of Scotland north of the Forth are pleas urged for 
the practical carrying out of dock works at various points 
along the coast of Scotland. The fact that over 3000 
steamers annually load at Methil and Burntisland, taken 
in conjunction with the increased stir which Rosyth will 
create, is being put forward as a strong reason for the 
establishment of a large graving dock with engine and 
ship repairing works at Burntisland. This is a resuscita- 


tion of a scheme partly proceeded with about two years | 


ago by a London syndicate which leased from the Harbour 
Commissioners several acres of ground and constructed a 
breakwater for its enclosure. For the past twelve months 
nothing further had been done, but at a meeting of the 
Harbour Commissioners on November 17th it was 
intimated that a new and influential company was 
negotiating for the taking over of this ground, and that 
arrangements might shortly be effected for commencing 
actual operations. The Dock Commissioners of Leith, 
on the opposite side of the Forth, are about to take steps 
to proceed with the construction of a large new graving 
dock, for which powers were obtained as part of the 
scheme of the Imperial Dock opened tome years ago, 
and the Admiralty authorities have asked to be informed 
of the dimensions and other features of the projected 
dock, and possibly naval requirements and suggestions 
may help towards practical realisation. The construction of 
a new dock of the largest size is also now under con- 
sideration by the Clyde Trust. 


In an extremely interesting lecture given before the 
Edinburgh Philosophical Institution at the beginning of 
the month, Sir Andrew Noble discussed the progress 
made in explosives during the past year. There are very 
few men more capable of dealing with such a subject—if, 


indeed, there are any. Practically speaking, no progress 
whatever was made in the construction of ordnance or in 
the development of propellants between the battle of 
Crecy, in 1846, and the middle of last century. All the 
vast improvements which have been made have been 
carried out during the last fifty years. For 500 years 
and more gunpowder alone was used in weapons 





<< 
of war, and during the whole of that period practical] 
no trouble was taken to obtain uniformity, while i 
little care appears to have been paid to such Points ag 
density or the regulation of the size of grain, Things 
are very different now-a-days, when the performance of 
a gun with a given charge can be predicted with 9 close 
approximation to absolute accuracy. A curious point 
was mentioned by Sir Andrew during the course of his 
lecture. He said that about the year 1858 Lord Arm. 
strong designed and submitted to a Committee on Rite 
Cannon then sitting an 18-pounder field gun. The length 
of this gun was considered an insuperable objection to 
its adoption, and a much shorter and altogether inferior 
weapon—a 12-pounder—was introduced into the service, 
The admirable gun which has recently been chosen 
for the field batteries of the artillery was, Sir Andrew 
said, practically identical with the 18-pounder just men. 
tioned, as regards length, shell, calibre, and weight. [f 
took nearly fifty years for the War-oflive to find out that 
it is possible to use even larger guns than 18-pounders jn 
the field. 


THE opening meeting for the new session of the Insti. 
tution of Electrical Engineers was held on Thursday, 
November 19th, when Mr. W. M. Mordey delivered a 
presidential address, entitled “Some Comparisons of the 
Electrical Industry in this Country and Abroad.” The 
comparison shows that in the large towns in Germany 
electrical energy costs twice as much per unit, and the 
consumption is half as much as in our large towns, In 
the medium-sized towns the price in Germany is 33 per 
cent. higher than here, and the consumption is about 
the same as in our medium-sized towns. As regards the 
small towns in Germany the price was shown to be 
40 per cent. higher than here, and the consumption is 
about the same. It appears from one part of the paper that 
while ample water power in a few places on the Continent 
has enabled an extensive supply to be given—as, for exam. 
ple, in Lyons, Geneva, and Grenoble—in none of these 
places do the consumers greatly benefit. The town which is 
at present selling its energy at the lowest price is a British 
town, namely Bolton, which has an average of 1. 18d. per 
unit, though Lyons is a good second with 1.27d. per unit, 
When the use of water power was first mooted it was 
imagined that the price of electricity would be practically 
nothing. It was very soon found, however, that the cost 
of upkeep, together with the interest on the capital ex- 
penditure, was so great that the cost of current yenerated 
was considerably more than had been anticipated. It is 
hence interesting to find that the consumers in I.yons 
are so favoured in the matter of price. 


AnoTHER terrible mining explosion took place on 
Saturday last. This was at the Marianna Mine in 
Pennsylvania. At the time of writing it is reported that 
at least 130 lives have been lost in this disaster. This 
lamentable accident goes to show how hard it is, even with 
the keenest supervision and with every precaution which 
human ingenuity can devise, to prevent catastrophes in coal 
mines. The Marianna Mine was considered to be an example 
on which all mines which it was desired to work well and 
safely should be modelled. It was considared to be quite 
the best managed and the safest mine in the United 
States. Its owners had spared no expense to provide for 
the safety and comfort of the miners, even giving them 
separate houses to live in, each with its bath and its 
electric light. Only five minutes before the explosion 
occurred the State mine inspector and the superintendent 
of the mine had finished an underground tour of inspec- 
tion, and so much had the official been impressed with 
what he had seen that he is reported to have several 
times exclaimed: “ A model mine, indeed!" Yet, with 
the words almost on his lips, the explosion occurred. No 
details as to the cause of the disaster are as yet to hand. 
The only thing certain is that very many lives have been 
ost. 


Tuer is a general feeling of regret that the arrange- 
ments of the Institution of Mechanical Engineers made 
it impossible to adjourn the discussion on the two papers 
on “Impact Testing” which were presented at the last 
meeting. The papers were full of suggestion, and there 
was every prospect of the discussion being both lively 
and interesting. Unfortunately, it had to be cut very 
short, and practically no time was left to the authors to 
reply. Thia is to be regretted not only in the present 
case, but on principle. It is not desirable that 
an institution should depend too much upon the 
pages of its journal, because the attraction of general 
meetings suffers thereby. In this particular instance the 
delay kills the interest of the debate. We had very 
competent observers carrying out tests on similar 
material in very similar ways, and coming on many 
points to totally opposite conclusions, one party deciding 
in favour of and the other being largely opposed to impact 
tests, and everyone was anxious to know how the ditfer- 
ences were to be reconciled. 
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cO-PARTNERSHIP AND UNEMPLOYMENT. 
By Sin BENJAMIN C, Browne, D C.L, 


Tux acceptance by his workmen of Sir Christopher 

Furness’s profit-sharing scheme makes ‘it interesting to 
0 a little into the — of other efforts which have 
seen made in this direction in times past, so as to form 
an idea how far Sir Christopher’s scheme is likely to be 
successful in the future. 
It is impossible to give all the schemes, but the follow: 
ing may be taken as sam les. In many cases it is 
rhaps undesirable to give the names of the works where 
these schemes were tried—successful or otherwise. 

In the early “ seventies ” one or two firms offered the 
men half of all the profits that were made above 10 per 
cent., on condition that they did not belong to any trade 

union. This failed, for the obvious reason that so very 
few firms pay more than 10 per cent. that the men got 
nothing at all in most cases, and where they did the 
amount was not sufficient to interest them either way in 
the question of whether they would, or would not, belong 
to unions. These may all be brushed out of the way as 
unsuccessful. 

Another class of proposal has had some measure of 
euccess, and that is where works have allowed the men to 
leave money on loan,on which they get probably 4 per 
cent, interest whatever mageene, and, as in one case in 
the West, if the ordinary shareholders get dividends of 
more than 4 per cent., the workmen’s interest is made up 
to the same amount. In another works in the East, 
which have always paid extraordinarily well, the men get 
half the difference between 4 per cent. and the dividend. 
But whereas the ordinary public have to buy these shares 
at an enormous premium, the workman getsthem at par. 
I believe, in both these cases, that when a workman 
leaves he can, by some process, get out his money, which 
is, in fact, really a loan with a varying rate of interest. 

This is good as far as it goes, but it does not give the 
workmen a real interest in the business. Probably only 
a minority would avail themselves of the opportunity, 
and there is neither sufficient hope or sufficient fear to 
induce the men, as a body, to act differently from what 
they would do if there was no such arrangement. At the 
same time, it is probably an inducement to a few of the 
leading and keener men to save money and rise in the 
world, and it will, to that extent, lead to a better feel 
ing between employer and workmen. 

There is, however, one episode in history which is 
worth describing much more fully, because, though the 
outcome was disastrous, it was full of interesting lessons, 
and this was the rise and fall of the Ouseburn Engine 
Works, which were started in Newcastle, on a co 
operative basis, in 1871. At that time the great nine- 
hours’ strike was in progress. Twelve firms in Newcastle 
and Gateshead were affected. The majority of the men 
were non unionists, and so were about half their leaders. 
There was nothing like the organisation for raising money 
for men in those days that there is now, but the prospects of 
trade, just after the Franco-German War, were exceedingly 
good, and it occurred to some of the friends of the workmen 
that they might start works independently of the masters, 
and so get their own way about the hours. Dr. Ruther- 
ford was the head of this movement, and chairman of 
the company, and the capital was very largely found by 
the various co-operative tocieties, and to some extent by 
friends and sympathisers—political and otherwise— of 
the workmen on strike. 

The Ouseburn Works at that time were closed, and 
the new company rented them with all the machinery 
complete. Probably Dr. Rutherford’s great anxiety was 
where he would get orders; there was a feeling abroad 
that the capitalists, as a class, would all stick together, 
and that, therefore, shipowners and shipbuilders would 
not give orders for marine engines to the Ouseburn 
Works, and this was apparently a great anxiety to the 
company. However, things turned out not at all as they 
expected. Two large shipowners each gave them orders 
for six sets of engines, and one shipbuilder did the same, 

so they had a magnificent order book of eighteen sets to 
start with, 

itis very difficult at this length of time to arrive at 
exacédigures, but there is strong reason to believe that 
really these gentlemen got their engines at what was, 
even at that time, a very low price, and as the prices 
after that rose very rapidly, these engines ultimately 
had to be built and delivered at prices which probably 
were simply ruinous. I may say that when the strike 
began, the price of engines was about £45 per nominal 
horse-power, and very soon after the strike was over—it 
lasted a little over four months—the price had risen to 
nearly £60 a horse-power. 

The terms on which the men worked were these :— 
They were to work nine hours a day, or fifty-four hours 
a week instead of fifty-nine, as had been the case up 
to then. They got the standard wages, but they had to 
leave 10 per cent. of their wages in the business, which 
became actual share capital, therefore every man had 
an ever-increasing financial stake in the company, and I 
suppose that if he left he would have to sell his shares in 
the ordinary market. The directors were nearly all 
Working men. It seems to be agreed on all hands that 
the quality of work they turned out was just about equal 
to the average good work of the district; in fact, there 
were no complaints whatever. 

Probably the employment of so many men contributed 
very much to the workmen winning the strike, which 
they looked upon a3 @ great victory, but after no very 
long time the Ouseburn got into greater and greater difli- 
culties, and ultimately failed, and the shareholders, at 
any rate, got nothing at all. Many old workmen who 
had invested all their savings were absolutely ruined, 
and, of course, the whole of the 10 per cent. of the wages 
which the men had put in was lost for ever. 

_The practical effect of this seemed to be thoroughly to 
disgust the beige classes with the idea of being their 
Own employers, and I think for a long time hindered the 


growth of any co-operative movement in engineering 
production throughout the country. 

It would be observed, as far as one can judge, that where 
the men failed was not in doing the work, but in taking 
the orders ; in fact, they were absolutely without com- 
mercial ex perience and knowledge of the trade. Whether 
the men worked as hard, or harder, at the Ouseburn than 
in ordinary works is a point on which there is the greatest 
divergence of opinion. Some managers have said 
that they worked enthusiastically, and others that they 
were very idle. One can only suppose that different 
usages grew up in different parts of the works, but on one 
= there is no doubt—that the men were willing to 

save this much money in the business if thoy had 
sufficient inducement, and, had the concern paid well, 
and the money accumulated at 5 per cent. compound 
interest, which ought to have been possible in that case, 
every man would at the end of fourteen years have had a 
sum equal to double his wages, which is, practically 
speaking, the amount of capital which is necessary in an 
engine works for every man employed. 

The great misfortune was that so interesting an experi- 
ment was tried during the strike, as, at any other 
time, other employers would have been only too glad to 
have given them friendly and sympathetic advice, and 
have co-operated with them just as they do with each 
other; but the starting of these works was an avowed act 
of war on the part of the men’s leaders, and, therefore, of 
course, employers could not be expected to take any 
friendly action towards them, when such action would 
probably have been altogether repudiated. 

A great many employers who have thought about it 
carefully often wonder if it would be possible for an 
employer to induce his men to leave 10 per cent. in the 
business as above, gradually bringing working men into the 
management, letting them benefit by his experience, and 
succeed him, just as his own sons or any other younger 
men might, in ordinary cases, step intohis place. People 
often say that no workmen are capable of managing a 
large business, which is probably perfectly true, but it is 
equally true that there is no possible reason why they 
might not learn to do so in the course of a few years, if 
they had the same opportunities as the sons of the 
capitalists, or other people who actually do rise to 
that position. The best of us were wholly ignorant once, 
and there is no reason why selected workmen might not 
learn as well as anyone else; in fact, as everybody can 
see for themselves, numbers of our best employers have 
either been workmen, or are the sons of workmen, and 
there are probably as good fish in the river as ever came 
out of it. 

Following this, it is interesting to refer to Sir George 
Livesey’s experience with the South Metropolitan Gas 
Company. His scheme, which began in 1889, has been 
so great a success that the terms must be carefully set 
forth. 

Leaving out certain technicalities, which apply only to 
the sale of gas, the point is that whenever the share- 
holders get an increase of } per cent. on their dividend, 
the workman get a bonus of 1 per cent. on his year’s 
wages. But the courageous act on Sir George—then Mr. 

Livesey’s part was, that he handed the men at once a 
bonus for three years back, which gave them for the first 
year 2 per cent., for the second year 3 per cent., and for 
the third 4 per cent., making in all 9 per cent. on one 
year’s wages, so that a man earning 30s. a week received 
a bonus, or, as Sir George called it, a nest-egg, of £7, and 
other men in proportion. It need hardly be said that 
few boards of directors would have the courage to recom- 
mend, and few shareholders to adopt, a system which 
began by such a large out-of-pocket payment. This 
money was put to the credit of the men, and was to be 
left undisturbed, at compound interest, for three or five 
years as might be thereafter decided, and was not to be 
drawn out except in case of death, superannuation, or 
leaving the service in an honourable manner. At the 
end of five years this nest-egg became an absolute gift, 
and the men after that might either draw it out, with 
the interest, or leave it at interest. Every man would 
then get 4 per cent. on the money that was lying to his 
credit, and, of course, would receive any bonus that was 
due, as stated above. The details were settled by a 
Standing Committee, composed of equal numbers of 
workmen, selected by themselves, and officers chosen by 
the directors, sonelied over by the chairman of the 
company. 

There are other clauses to deal with what might be 
called casual men, and various minor matters, but with 
these we need not concern ourselves. 

Under this scheme the men accumulated large sums 
of money, which, we helieve, were, to a very large extent, 
changed into share capital, and Sir George very soon 
began to wish to have the workmen represented on the 
board of directors. This was carried out, and it is generally 
believed that no directors ever worked together more 
harmoniously than Sir George, his old directors, and his 
working men directors. 

This scheme might be looked pon as one subiect, with 
modifications, to general adoption ; but, of course, we can 
never know how much of its success was due to the 
extraordinary charm and personal influence of Sir George 
Livesey, to whom all his men and officials were devoted, 
and who certainly had the most extraordinary power of 
influencing other peovle to do what he thought right. 

From this we pass on to Sir Christopher Furness’s 
scheme. He has clearly grasped the point that the men 
must become true shareholders; he does not make them 
directors, but he has a carefully considered committee, 
which will form a connecting link between the Board 
and the works. This is of the greatest importance; 
probably everybody who has ever worked in a shop has 
often wondered at what seemed the inconsistency and 
inconsiderateness of the governing body, and this was 
only due to the fact that they did not know the difti- 
culties and ever-changing conditions which the 
employers had to meet in dealing with their customers. 





To take an extremely common typical case: Most men 


and boys know what it is to be hurried and made to 
strain every nerve to finish some work by a certain date, 
and then suddenly be taken off it and the work allowed 
to dawdle on fora month. They say how inconsiderate 
masters are ; but the obvious reason is that the employers 
were most anxious to get the work sent off by a certain 
steamer, which suddenly disappointed them by filling up 
with other things, and they were perforce obliged to wait 
a month for the next ship. So the reasons why men are 
paid off, and why changes are made, are all capable of 
explanation, but are very apt to be looked on as foolish, or 
inconsiderate, if the explanation is not given. Among the 
many advantages of modern industry, no doubt one of the 
greatevils is the greater gulf which exists now than formerly 
between the owners of works and the actual workmen. 

But, to return to Sir Christopher’s scheme. There are 
probably very few men in business who bave not often 
and often wished with their whole hearts that they could 
get themselves and their money outof it. Probably most 
men have many times during their middle age said that 
if they could only get the money out they put in, they 
would be only too thankful to cry quits, but the great 
blessing, both to themselves and everybody else, is, that 
they cannot get it out. The money is there; they have to 
watch it, and they have to work. They have incurred 
liabilities which they cannot shake off, and therefore, 
tired, weary and almost heart-broken though they may 
be, they have to go wearying on, and in, we hope, most 
cases, this ultimately leads to a life of reasonable comfort 
—sometimes, of course, to considerable wealth, and in an 
infinitesimally small number of cases the man may 
become a millionaire. 

The obvious tendency of works to group together into 
a few enormous organisations is a very serious one. The 
small employers are crushed out, and a large number of 
men, who would have been moderate sized employers a 
generation ago, are now represented by highly-paid 
managers—men who do most admirable technical work, 
but they have nothing like the same power in organising 
and developing fresh branches of industry. One of the 
greatest reasons of there being so many unemployed in 
the country is that there are far too few employers, and 
it is very probable that one of the happiest means of 
getting over this difficulty is by interesting the working 
men themselves in the works. 

Besides being short of employers we are terribly short 
of capital, and this is made worse and worse by the 
appalling fact that such a large amount of the money of 
the investing classes is being invested abroad. We 
cannot shut our eyes to the fact that the blustering talk 
of the House of Commons, and the threats of the 
Socialists, have frightened capital to a very serious 
extent. When a member of Parliament deliberately 
threatens people with an 8s. income tax, many investors 
think that though it may never come to that, it may 
easily mean a very serious increase, and they will do 
wisely to invest their money in, say, Canada. Now, none 
of us would grudge Canada anything that is done, but in 
sending so much capital there you are sending it where 
the labour is not, instead of where the labour is. The 
bearing this has on a scheme like that of Sir Christopher. 
Furness’s is this, that every pound of capital that is saved 
— and every workman under this scheme has to save 5 per 
cent. of his wages—is doing something to employ somebody. 
Capital cannot be utilised except by employing labour, and 
labour,as we can see by the unemployed, is of no use 
whatever without an appropriate amount of capital. 

Now it takes, roughly speaking, an amount of capital 
equal to two years’ wages for every man employed in 
shipbuilding and engineering works, so if a man invests 
5 per cent. of his wages, he invests an amount equal to 
23 per cent. of the capital that is required to employ 
him, and this will continue to accumulate, and for every 
£150 or so left in the business by the workmen, there is per- 
manent work for one more man. 

This, as far as it goes, is a very sound manner of 
making work for the unemployed. Furthermore, in so 
much as the men give less trouble to the employer, and 
possibly come to take more interest in his business and 
help him in other ways, so far his energies are free to 
hunt further afield in search of work, to organise schemes 
which will keep his works busy, and, generaliy speaking, 
to add to the prosperity of the world. 

It must never be forgotten that until every part of the 
world is as crowded and as well-furnished as England 
there is an absolutely unlimited demand for our manu- 
factures, but this demand is, to a great extent, of no avail, 
because, while many people are anxious to get what we 
can make, we can only supply them in so far as 
they are able to pay for the arccies. Here again comes 
the need of more capital, and the only way to get capital 
is to save money. in the average manufacturing busi- 
ness of this country, probably the shareholders get about 
one-tenth of what is paid away in wages. lf wages, 
therefore, really began to be saved, and every working 
man began to exert nimself, we should put a far greater 
force in motion towards the aid of work and prosperity 
than anything that can be done by the present race of 
employers, besides the enormous advantage that, instead 
of the wealth being accumulated in a few hands, it would 
be diffused over the largest number of men possible, and 
the average comfort of those in work would be materially 
increased, and there also would be fewer and fewer men 
out of work. and this is what we all wish to see. 








THE RECONSTRUCTION OF A PORTION OF THE 
CWM CERWYN TUNNEL. 


An interesting and uncommon piece of work, namely, 
the reconstruction of a length of 180ft. of the centre 
portion of the Cwm Cerwyn ‘unnel, South Wales, on the 
Port Talbot Railway, without any interference with the 
traflic on the railway, has recently been carried out by 
Messrs. Perry and Co., of Bow. The Cwm Cerwyn 
Tunnel is about two-thirds of a mile in length, and passes 





through very mixed and varying strata sucy as is common 
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in the neighbourhood, and, consequently, the original 
mode of construction varied also. In some places, where 
rock was encountered, the side walls were almost entirely 
dispensed with. The general type of construction, how- 
ever, consists of a brick-lined roof and side walls, but no 
invert ; the work is for the most part constructed with four 
half-brick rings of brickwork in lime mortar. At a few 
points it was decided, owing to the nature of the ground, 
to put in concrete inverts for short lengths. 

Practically speaking, ever since the opening of the 
railway, movements have from time to time occurred in 
the tunnel works in the section of the tunnel mentioned 
above, which consists of a length of approximately 180ft., 
commencing 1085ft. from the western extremity of the 
tunnel. Various measures have been taken from time to 
time to arrest the movement of the side walls. In 1889 
a length of 35ft. was strengthened by constructing five 
sections of concrete inverts, and in August, 1902, a 
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Fig. 1—DISTORTION OF TUNNEL 


further length of 70ft. was dealt with in the same manner, 
with the addition also of heavy timber struts and walings 
at the toe of the side wal's. These efforts were, how- 
ever, only partly successful, as, although the movement 
in the side walls was stopped, the gradual crushing of the 
arch still continued; and after a careful examination in 
the early part of 1907, it was decided that steps should 
be taken to reconstruct a length of the tunnel at the 
worst point, as it was considered dangerous to leave it 
any longer. A series of nineteen cross sections were 
taken in this length by means of a specially constructed 
gauge on a car, and these cross sections showed that the 
side walls had come in as much as 12in. in places, and 
had been distorted outwards nearly 8in. atothers. Fig. 1 
shows the extent to which the tunnel had been distorted 
on either side of the line. 

In 1907, therefore, tenders were invited from a limited 
number of contractors for the reconstruction of this por- 
tion of the tunnel, either as a brick tunnel, on the same 
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space available was, of course, strictly limited, and 
every inch was valuable. The shield was, therefore, 
designed, after consultation with Mr. Cleaver, the 
engineer, so as to give a clearance of 4in. all round the 
maximum loading gauge. The shield, or “canopy,” is 
shown in the accompanying drawing, Fig. 2, and is 
12ft. in length overall. It is constructed of an angle 
iron framework and light steel plates. It was, of course, 
impossible to brace the shield across from side to side, 
and, as it was imperative that it should be absolutely 
rigid, it was fitted with a 12in. stiffening flange or 
diaphragm at one end. The whole canopy was mounted 
on six double flanged travelling wheels running upon 
rails Jaid parallel to the existing 4ft. 8}in. road, sup- 
ported upon specially designed channel iron cantilever 
brackets—see Fig. 3—which were in turn fixed to the 
sleepers of the permanent way, and which were con- 
nected by means of special clips to the chairs carrying 
the main rails in such a way that the canopy rails could 
be adjusted and secured absolutely parallel to, and at a 
| fixed distance from, the main rails. These precautions 
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Fig. 3—-ROAD FOR SHIELD 28 


were necessary owing to the very small clearance 
obtainable. 
As the working space outside the shield was so re- 
stricted, it was considered necessary to provide some 
mechanical means of handling the heavy cast iron 
segments forming the tunnel lining, and a form of erector 
was designed as shown—see Fig. 4. This erector con- 
sisted of two channel irons which were curved to form a 
track parallel to the inside face of the iron tunnel 
lining, and at a distance from it which allowed just 
sufficient room for a segment to be drawn past those 
already fixed. The channel iron track was fixed on the 
leading end of the canopy and securely braced to it, and 
along the track ran aspecially designed erector consisting 
of a small four-wheeled travelling carriage running 
between the flanges of the channel track. To the 
travelling carriage was attached a heavy wrought iron 
frame carrying a powerful screw, which was operated by 
a hand wheel and sleeve block. The end of this screw 
was drilled and tapped to take the set screw which 
attached the segment bridge to the erector. The 
““segment bridge” consisted of a heavy wrought iron 
frame which could be attached to any of the cast iron 
tunnel segments. The erector was operated by means 
of a continuous chain running over guide rollers, and a 
hand crab fixed on a stage which was constructed at one 
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Fig. 4-SEGMENT ERECTOR 


to permit one ring to be fixed. These operations 
continued on the arch, until the ring was compieted and 
grouted under pressure; the next ring was then erected 
in the same way. 

The amount of brickwork to be cut away varieg 
according as the tunnel was more or less distorted: in 
some places it was practically nil, whilst in the worst 
places the whole of the brickwork had to be remoye] and 
a portion of the ground behind italso. The rale fo'loweg 
was to grout each ring as it was put in position, so that 
it should immediately commence to do useful work, For 
this purpose an air-compressing plant was installed at 
the tunnel mouth, and pipes laid to convey the com. 
pressed air from the compressor to the grouting machine 
at the working face. The average speed attained was 
five rings per week, day and night shifts being worked 
the whole time. The whole of the brickwork had to be 
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Fig. 5-STEEL STRUIS 


removed by hammers and chisels, or wedges, as blasting 
was of course out of the question considering the unsafe 
condition of the tunnel and the amount of traffic passing 
through. 

Very great difficulty was experienced from the smoke 
and steam from the passing trains, although every effort 
was taken by the railway company to minimise the 
inconvenience by burning as good coal as was possible, 
and by issuing instructions to the locomotive men not to 
fire up in the tunnel. The eastern end of the tunnel for 
nearly half the length is level, but the grade from there 
right through the new portion is 1 in 70, falling west- 
wards, to the mouth, where it changes abruptly to 1 in 
40. Consequently it was necessary for all mineral 
trains to pull up atthe top of the grade in the tunnel, to 
permit the brakesman to go aloag the train and put the 


Lime 
\Grout : 


= I re . - I er o 
Formation __._Leve/ if 


Fig. 2—ERECTING SHIELD 


lines as before, or in the form of a cast iron tunnel com- 
posed of rings of segments 3ft. wide. The most im- 
portant work was to be done at times when the traffic 
was stopped; at the same time the contractors were in- 
vited to submit alternative schemes on any different 
lines which they could recommend, subject, of course, to 
the approval of the engineer. 

Messrs. Perry and Co. were successful in securing the 
contract with the specially modified cast iron segment 
scheme which is hereinafter described. One great point 
in favour of their scheme was that by it the work could 
be proceeded with continuously day and night without 
interference with the traffic. It consisted essentially of 
the reconstruction of the tunnel with rings of cast iron 
segments, as suggested by the engineer, but, with seg- 
ments 20in. wide and 6in. deep in lieu of segments 38ft. 
wide, the trafficcn the railway and the men working in 
the tunnel being protected by a specially designed 
movable shield or canopy. The amount of working 


side of the canopy. This stage was at such a height 
that it would allow a wagon carrying a segment to pass 
under it. 

The method of carrying out the work was as follows :— 
After the last train had passed on Saturday night at 
about 11.30 p.m., a length of the permanent way was 
removed, and the invert excavated for a length equal to 
that of five rings, or 8ft. 4in. Four rolled steel joists 
were then placed in position, two under each rail of the 
permanent way, and supported upon blockings fixed in 
the last ring of those already fixed, and upon a portion 
of the ground ahead. The sleepers and rails of the per- 
manent way were then re-laid upon the joists and keyed 
up. These operations usually occupied the whole of 
Sunday, the road being relaid in the evening ready for 
the next morning’s traffic. The following morning the 
remaining portion of the invert was excavated, and the 
concrete invert foundation below the iron was put 
in without interfering with the traffic in any way, and 
the segments forming the inverts of five rings, on an 
average, laid in position and grouted up. The old brick- 








work of the side walls on both sides of the tunnel was 
then simultaneously attacked, sufficient being cut away 





Fig. G—SECTION OF REPAIRED TUNNEL 


brakes all hard on. This naturally occupied some time, 
during which the locomotive was steaming and smoking, 
filling the tunnel with fumes which hung for as long as 
twenty minutes on some occasions, rendering all work 
absolutely impossible for the time being. After a little 
time, however, it was arranged with the railway company 
to put brakes down outside the tunnel, which materially 
assisted the progress of the work. Powerful acetylene 
lamps were used for lighting the works in the tunnel, and 
were found very satisfactory, but even these were power- 
less to penetrate the smoke while it lasted, specially 
during foggy weather. 

In order to support the old brickwork of the tunnel as 
much as possible before cutting it away, the contractors 
designed some special steel struts—see Fig. 5 composed 
of steel tube fitted with adjusting screws at one end, 
which bore upon bearing blocks attached to vertical 
soldiers or walings composed of rolled steel channel and 
angle sections riveted together and curved to correspond 
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Fig. 7-THE ERECTING SHIELD 


as nearly as possible with [the contour of the old brick- 
work, any irregularities in{the brickwork being made up 
with; hard wood packings. The upper strut was fixed 
just above the maximum loading gauge line, and the 
lower just beneath the rails and between the sleepers. 
These struts and walings were used in pairs a few feet 
in advance of the actual cutting away, and were moved 
forward one at atime as the work progressed. In the 
more dangerous places, where the walls were distorted to 
the greatest extent, additional steel struts were placed in 
position to secure the walls just above the toe, and with 
these measures the danger point was safely passed. 

The iron segments forming the inverts were filled with 
Portland cement concrete level with the flanges, for 
drainage purposes, and the two crown segments and key 
were also filled with concrete in order to protect the iron 
as much as possible from the action of the exhaust fumes. 
For the purpose of concreting the crown, skeleton steel 
ribs were made and bolted to the segments to support 
the temporary sheeting or lagging boards; the concrete 
was placed in position from the top of the canopy, 
which formed a good working platform, being provided 
with angle irons to form footholds. A section of the 
repaired tunnel with its cast iron lining is shown in 
Fig. 6, while Figs. 7 and 8 show views of the erecting 
shield in the open and being used in the tunnel. 

It is satisfactory to note that the work was carried out 
without accident, or delay to any train. The railway 
company’s chief engineer, Mr. W. Cleaver, was the 
engineer for the works. 








THE GERMAN INSTITUTION OF NAVAL 
ARCHITECTS. 


Tue tenth general meeting of the German Institution 
of Naval Architects was opened on the 19th ult., in the 
Hall of the Konigl. Techn. Hochschule, under the presi- 
dency of the Grand Duke of Oldenburg. 

The first paper on the list was one by Dr. G. Bauer, of 
the Vulcan Company, of Stettin, who called attention to 
the circumstance that the steam turbine had quite 
recently become recognised as a better engine than the 
reciprocating engine for nearly every kind of modern war 
vessel. This had first been established in the case of 
torpedo boats and then successively for small, swift 
cruisers, large cruisers, and battleships. The credit for 
this surprisingly rapid development was due in the first 
place to Charles Algernon Parsons and the firms who 
worked out his system. Parsons’ success had encouraged 
designers to make a trial of other turbine systems, and 
accordingly the turbines of Curtis and the A.E.G.— 
Allgemeine Elektricitits-Gesellschaft—and later those of 
Zoelly and Schichau had been developed as engines for ships. 

After reviewing the various types of marine turbines 
Dr. Bauer considered the methods of determining the 
power to be developed by a turbine for a given speed of 
vessel, one being that of finding the effective horse-power 
from the resistance offered by a towed model, and 
another that of comparison with the results attained with 
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torpedo boats it was now possible to design turbines 
that required a smaller degree of propeller efficiency 
than the corresponding reciprocating engines, while 
for other vessels the chance of attaining this state 
of things was the greater the higher the speed 
and the lower the speed of revolution allowed by the par- 
ticular turbine system. As soon, however, as a high speed 
of revolution was chosen, the power required for propulsion 
was considerably more with turbines than with recipro- 
cating engines. Comparative results were then given 
between two cruisers differing only in the circumstance 
that the one had reciprocating engines and the other 
Parsons turbines. The turbine vessel required 22.7 per 
cent. more effective horse-power than the other for a 
given speed. A similar experiment was made a few 
years later with two other cruisers in which the one with 
Parsons turbines required 14 per cent. more E.H.P. at 
24 knots and 7.5 per cent. at 14 knots than her rival. 
Meanwhile, comparative trials had been made between 
two cruisers driven by reciprocating engines and by Curtis 
turbines respectively. In this case the result was reversed, 
the turbine cruiser requiring 11 per cent. less horse-power 
at a speed of 24 knots than that driven by reciprocating 
engines. In the case of two torpedo boats, again, the 
Curtis A.E.G. boat attained 24 knots more than the 
reciprocating engine boat under conditions otherwise 
the same for both. Dr. Bauer then gave particulars of the 
different cases, which went to show that where large 
additions had to be made to the E.H.P. for a given per- 
formance of the turbine vessel, either the speed of revolu- 


| tion of the engine was relatively very high, or the 


proportion borne by the disc area of the propellers to that 
of the midship section was very small, or, again, the 
number of propellers used, and therefore the complica- 
tion of the after body of the vessel, was greater than in 
the case of the reciprocating engine. Such was in general 
the case with the Parsons system, while in the Curtis- 
A.E.G., Schichau, and other systems with large turbine 
diameter, it was possible to employ a speed of revolution 
compatible with the use of relatively larger propellers. 

In Germany the single-shaft system, that is, having the 
high and low-pressure turbines on the same shaft, was 
applied for the first time in the s.s. Kaiser, of the Hamburg- 
Amerika Line, by the Vulcan, of Stettin, who now have a 
cruiser under construction on the system of the A.E.G. 

Dr. Bauer emphasised the necessity of careful observa- 
tion of the comparative results of turbine and recipro- 
cating engine vessels, and advocated the more frequent 
use of the torsion indicator. 

Considering that high speed of revolution makes for 
economy, low weight, and low cost in the turbine itself, 
but for loss of efticiency in the propeller, it becomes 
necessary in each case to effect a judicious compromise. 
To guide the designer in so doing, Dr. Bauer gave some 
results of investigations made by the Vulcan Company. 
It appeared that the fastest torpedo boats should have 


| propellers with a maximum speed of tips of from 


reciprocating engines under similar conditions. He | 


made use of the latter method because it gave an oppor- 
tunity of observing the peculiarities and relative applica- 
bility of the various turbine systems. 
question to be answered was which system admitted 
of the highest propeller efficiency ? Unfortunately, a high 


Practically, the | 


speed of revolution, which was advantageous for the | 
turbine, was disadvantageous for the propeller. For | 15 or 16 per cent. the lighter of the two. At present the 


12,000ft. to 15,000ft. per minute, a minimum proportion 
of pitch to diameter of .95 to 1.1, and a maximum propor- 
tion of expanded area to projected area of 1.1 to 1.4. 
In battleships of 19 to 22 knots speed the corresponding 
figures were :—11,000 to 12,000, .8 to .9, .58 to .65, and 
.9 to .98 respectively. For intermediate conditions of 
speed, &c., the values lay between these extremes. 

Tn regard to the weight of turbines as compared with 
that of reciprocating engines, it appeared that with high 
speed and suitable design the former may be as much as 








weights of Parsons and A.E.G. turbines are said to be 
about the same. 

In regard to economy of steam at low speeds, Dr. 
Bauer showed that, while Parsons provided extra 
cruising-speed turbines, the A.E.G. system threw a 
number of the wheels out of gear by means of easily 
operated by-pass valves. In the latest designs in con- 
nection with the latter system the economy at the lower 
and higher speeds was the same. 

Dr. Bauer alluded in passing to the expensive plant 
which the A.E.G. have laid down for testing the steam 
consumption and full powers of the turbines built by 
them. He also stated that careful investigation had 
lately been made as to the steam required by the 
auxiliary machinery. The extra steam required by these 
was from 10 to 15 per cent. with reciprocating engines, 
and from 15 to 17 per cent. with turbines. 

After discussing at some length the question of the 
superheating of the steam, which in a case cited gave an 
economy of 9.24 per cent. in coal, Dr. Bauer came to the 
conclusion that the gain to be obtained by it was greater 
for the A.E.G. system than for that of Parsons. 

In regard to going astern, it was next shown how, with 
given steam pressure, the power for going astern might 
be suitably regulated by the use of nozzles with smaller 
section than those for going ahead; and, further, that 
the power required to stop a vessel within a certain time 
might be determined with sufficient accuracy by the 
application of the ordinary mechanical principles, when 
the sternward thrust of the propeller and the resistance 
of the vessel herself were separately taken into con- 
sideration. In a recently tried torpedo boat with 
A.E.G.-Curtis turbine the stopping time had been less 
than that of a sister vessel with reciprocating engines. 
Large propellers were better than smal] ones for stopping. 

Comparisons made between single-shaft turbines and 
those of Parsons with more than one shaft showed the 
greater simplicity of the general arrangement of the 
former and the greater facility with which the engine- 
room could be subdivided by bulkheads. 

A drawback to the four-shaft Parsons arrangement was 
shown to lie in the circumstance that at cruising speed 
all the shafts were turning, whereas in the corresponding 
A.E.G. arrangement two of the shafts were not at work, 
and their turbines could then be overhauled. In the 
course of a discussion of the complication produced by a 
multiplication of shafts and propellers, the fact was men- 
tioned that the introduction of a casing tube between the 
point of exit and the propeller boss of a torpedo boat 
had increased the speed of the latter by .38 of a knot. 

In regard to accidents that had hitherto happened 
with Parsons turbines, it was stated that these had in 
nearly all cases been in connection with the blades which 
were more numerous on this method than in that of the 
A.E.G., while they were at the same time weaker and 
had less clearance. It was considered that such accidents 
were with the latter system less likely to happen. 

Mention was finally made of applications of the single- 
shaft Curtis system in America, and of one such now 
being made by the firm of John Brown, of Glasgow, for 
the British Admiralty. 

The discussion on Dr. Bauer’s paper was opened by 
Admiral v. Eichstedt, who recalled the circumstance 
that he had two years ago reviewed the considerations by 
which the Reichsmarine-Amt—Imperial Navy Otfiice— 
would be guided in considering the question of the intro- 
duction of the turbine as an engine for war vessels. 
These were :—(1) That the speed of revolution be con- 
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siderably reduced; (2) that it was very important that 
the engines of battleships which had to mancuvre 
together in fleets should all be alike; (8) that the Reichs- 
marine-Amt could not bind themselves to any one of the 
rival systems, because improvements were to be looked 
for in all of them. The Reichsmarine-Amt had since 
then proceeded on these lines, and had given the oppor- 
tunity of testing and developing the different systems in 
connection with the construction of torpedo boats and 
small cruisers. For large cruisers orders had been 
placed for Parsons turbines, while for battleships the 
reciprocating engine had been adhered to. The author 
had said that the time had now arrived for the applica- 
tion of the turbine to battleships as well, and had 
shown that this engine was now able to meet all 
requirements. The personal opinions of the speaker 
coincided with those expressed by the author on all 
points, and he would like to enforce the fact that the 
total performance was in every case improved by the 
lowering of the speed of revolution, for although the effi- 
ciency of the turbines was reduced thereby, the axial thrust 
of the propellers was increased in a much greater ratio. 
It might be deemed advisable to await the results to be 
obtained with the small cruisers under construction before 
proceeding to place turbines in battleships. But he would 
not like to wait so long; for they had experience with 
torpedo boats which went to show that low-speeded tur- 
bines might be fairly relied on to give good results in 
battleships. In the coming year tenders would be invited 
for battleships for a second squadron, and as it was 
important that the vessels of the latter should all be 
alike—.e., either all with reciprocating engines or all 
with turbines—the question could, in view of the paper 
just read and of the experience obtained, already be decided 
in favour cf the turbines. The question thus, in the 
Admiral’s opinion, entered on an entirely new phase. 
The engineers could supply the turbines themselves, 
and the question now to be answered was, which was the 
best system for German needs. After an extensive in- 
vestigation of the subject the author was in favour of 
having the turbines on a single shaft, not the high pressure 
and low pressure on different shafts. They were in face of 
the necessity for providing a type of machinery for a squad- 
ron, and all the vessels of that squadron must, therefore, be 
provided with single-shaft engines. They had to consider 
whether the vessels were to be of the three-propeller or 
of the four-propeller type. In connection with this he 
unhesitatingly advocated the three-turbine vessels recom- 
mended by Dr. Bauer. This was not the place for the 
consideration in detail of all the advantages of the three 
propeller and four-propeller systems, but he wished to 
point out that all the German battleships were of the 
first-named type and had great mancuvring power. 
Moreover, for manceuvres in close order the four-propellers 
were liable to damage, and furthermore all the German 
naval officers were used to the three-propeller system, and 
in view of the transferences of officers from one vessel to 
another it would be disadvantageous to bring in the four- 
propeller system as well. Indeed, the whole arrange- 
ment of a battleship favoured the triple system. The 
heavy guns required longitudinal bulkheads for their 
support, so that the after part of the vessel had to be 
divided into three sections. The German navy owed 
much to the Parsons turbine, and it seemed ungrateful 
to give it up; but opportunity had been afforded to its 
advocates on a fairly large scale of showing what it could 
do and of gathering further experience; and again, it 
was not impossible that the Parsons turbine builders 
would also adopt the single-shaft system and thus render 
their engines suitable for battleship purposes. Indeed, 
he would be glad to give every system the opportunity of 
competing in battleships and in large cruisers also. It 
would then be found which of them was the most suitable 
for this type of vessel. In conclusion, he would like to 
return to the question of the use of turbines in cargo 
vessels, and to express the wish that this might become 
possible. He believed that here also important advan- 
tages would show themselves, especially if the change 
were accompanied by the introduction of the well-tried 
water-tube boiler of the navy. 

Geheimer Regierungsrat Professor Flamm observed 
that the author had in several places laid stress upon 
the importance of reducing the speed of revolution of 
the propeller in order to increase efficiency. On the 
ground of observations with model propellers in a tank, 
he wished to draw attention to the probability that a not 
unimportant increase in the speed of revolution of the 
propeller without loss of efficiency might be attained. 
Unfortunately, he could, as yet, only make this general 
statement in regard to the axial thrust. He had hitherto 
been unable to make exact measurements as to the 
degree of efficiency for want of the necessary apparatus. 
He wished to supplement his remarks of last year by the 
statement that the idea that the propeller always scattered 
the water in a radial direction was erroneous; on the con- 
trary, the tendency was for it to suck towards the centre. 
The axial thrust increased with the speed of revolution, and 
he was prepared to demonstrate this experimentally at 
any time. He wished to call attention to the circum- 
stance that the air which found its way into the propeller 
as a result of the suction in question might reduce its 
efficiency. He had made numerous experiments which 
went to show that at the instant when a stream of air 
obtained access to the propeller, the latter at once lost 
its axial effect altogether. The speaker made this clear 
by pictures thrown upon the screen showing in a still 
more pronounced manner the effects illustrated in the 
Supplement to Tux Enoinegr of April 3rd of this year. 
He had covered the surface of the water with a thin 
wooden board to keep out the air. The effect was 
astonishing. Propellers, which before this had been 
inefficient foam-raisers, suddenly gave a very good axial 
thrust. He believed, therefore, that it was right and 
feasible to increase the speed of revolution of the pro- 
peller, and thereby to do away with the present speed- 
compromise between it and the turbine. Referring to 
the propeller running at 2000 to 3600 revolutions shown 





on the screen, he said it was clearly observable that it 
exercised a sucking—never a dispersing—tendency upon 
the surrounding water. . 

Herr Boveri said he had heard with satisfaction the 
view expressed by Dr. Bauer at the beginning of his 
paper, that steam turbines could now be definitely 
accepted as the engines best suited for war vessels; in 
this the author had endorsed the opinions that he had 
himself expressed in the same place two yearsago. Since 
Dr. Bauer could only have founded this opinion on the prac- 
tical performances of vessels fitted with Parsons engines, 
he was justified in concluding that the various unfavour- 
able opinions passed by him on the Parsons turbine were 
not meant to be taken too seriously. He would not, 
therefore, dwell very long upon them, bu‘ would confine 
himself to refuting the assertion that the future belonged 
to the single-shaft turbine sets. From an academical 
point of view the idea might be right, but practically it 
could be accepted only in so far as it was supported by 
actual practice, and this gave a materially different 
result. In regard to the distribution over two shafts, the 
author had started from incorrect premisses and had 
made the little joke of drawing a very long Parsons 
turbine and then inferring that the additional shaft 
was rendered necessary by this excess of length alone. 
This view was» incorrect. The reason for putting 
turbines on more than one shaft lay in the better 
effect thereby attained, and the author had himself 
supplied particulars which showed this. He had said that 
the efficiency of the turbine was the better the greater 
the power developed and the greater the speed of revolu- 
tion. If, for instance, in a torpedo boat with a total out- 
put of 12,000 indicated horse-power the installation 
consisted of single-shaft turbines, this meant two 
engines of 6000 indicated horse-power each. If, how- 
ever, the power were distributed on the Parsons method 
there resulted, in effect, a single engine of 12,000 indi- 
cated horse-power. The comparison thus lay between 
the efficiencies of two 6000 indicated horse-power 
engines on the one hand, and one 12,000 indi- 
cated horse-power engine on the other, and accord- 
ing to the author’s statement, the efficiency of the 
larger-powered engine was the better of the two. This 
improvement of the efficiency lay in the high-pressure 
part. With the Parsons turbine the boat would work 
with 800 revolutions, while with the two 6000 indicated 
horse-power turbines it would work with 600. Here, also, 
then, the greater efficiency would, according to the state- 
ments of the author, lie with the Parsons turbine. With 
the cruisers the circumstances were somewhat different, 
but here also the higher efficiency was ensured by the 
greater power and higher speed of revolution attaching to 
the divided-shaft system. This was seen more clearly in 
the battleship installation of Parsons. Now, although the 
efficiency of the Parsons turbine might, as the author 
showed, be greater than that of the reciprocating engine, 
it might be objected that this was of no use unless we 
had propellers forit. In relation to this he wished to 
call attention to the circumstance that recent sets had 
already given evidence of the improvements effected in 
quickly-running propellers. In S.M.S. Stettin these were 
considerably better than in S.M.S. Liibeck, and in S. 137 
they were still better. True, there was still much 
room for improvement in this respect, but he 
was convinced that careful experiments would effect 
considerable improvement, and that the general result 
would show to the advantage of the sub-divided turbine. 
He had listened with pleasure to Professor Flamm’s 
remarks with regard to high-speed propellers. The single- 
shaft arrangement, then, was a retrograde one, and not 
an improvement. The speaker believed that engineers 
had never given up high efficiencies in this way, but had 
always found means of overcoming difficulties which 
attached to them, and he ventured to assert that the 
obstacles to the Parsons system were now surmounted. 
In the latest ships they had achieved excellent results, 
which, as confirmed by the Secretary of State, had won 
the full appreciation of the Imperial Navy. The cruising 
turbine had been made use of with the best results in a 
series of manceuvres following each other in rapid suc- 
cession. He must repeat that the observations in regard 
to cruiser turbines were true of all turbine constructions, 
whether on the Parsons or on any other system. Everyone 
would have to adopt this expedient when reduced power 
had to be applied without loss of economy. The first 
sets were somewhat imperfect, but those of to-day were 
better. In conclusion he could only repeat that he was 
unable to see an advantage in the single-shaft system, since 
the efficiency of the engine was reduced thereby, and this 
was the case in all turbines, on whatever system. He 
ventured to hope that on this question they would not 
run after the fashion too much. The single-shaft turbines 
were the fashion just now, but they had often seen that 
what was fashionable was not always the best. 

Director Lasche, of the A.E.G. Company, said he 
would like to join issue with the last speaker on two 
points connected with two observations made by him, 
the one being that the single-shaft turbine had not yet 
proved its efficiency in practice, and the other that it 
was not easy to build a single-shaft turbine which would 
work with the same degree of efficiency as the Parsons 
turbine. He asserted that it was all the same to the 
Curtis turbine whether or not it had a larger quantity 
of steam to dispose of. His firm had made all sorts of 
investigations on a 6000 horse engine of 600 tons in 
their shops, which were provided with all imaginable 
facilities for such work. The efficiency of the high- 
preasure part was already so good that a larger supply 
of steam would be able to improve it to a very small 
degree only, and a further increase of that of the low- 
pressure part was not possible, since it was so designed 
that the supply of steam could only just pass through it. 
When they had begun the construction of these engines 
some years previously, their aim was to create the 
single-shaft turbine, and the question had only to be 
decided whether they could attain the same result for a 
given quantity of steam with them as with the compli- 





= 
cated Parsons turbines. They had proved this in torpedo 
boats, and would shortly do the same in the case of a 
cruiser. 

In replying, Dr. Bauer said that Director Lasche hag 
shown that the efliciency of properly designed single. 
shaft turbines was the same as that of the Parsons 
turbine. He need not, therefore, discuss Herr Boveri's 
objections further than in emphasising that the simplest 
turbine system is the best for war vessels, for in these 
simplicity is of the first importance. — If, then, they 
succeeded in producing a simple steam turbine with the 
same consumption as the Parsons turbine, he did not 
know what reasons there could be for keeping to the 
complicated Parsons method and not alaphing the 
improvement. 

The Grand Duke of Oldenburg said the author had 
made them acquainted with the new turbine installation 
ina very interesting manner. The paper was of the more 
importance that it was based on actual practice, and 
upheld what was probably the most prevalent view 
there— that the single-shaft system was the most 
advantageous. 





HIGH-SPEED TOOL STEEL. 


ON Saturday last the members of the Manchester Assovia- 
tion of Engineers assembled in goodly numbers to listen to a 
paper, by Professor Carpenter, on ‘* High-speed Tool Steel.” 
The paper had been somewhat hastily prepared to take the 
place of one promised by Mr. S. N. Brayshaw on the 
** Hardening of Carbon Tool Steel,’’ which the latter had not 
been able to complete in time. Although Prof. Carpenter's 
paper had only been prepared atsthe last moment, not only 
did it contain ro traces of hurried compilation, but it proved 
to be a contribution to the proceedings of this society of the 
greatest possible value. It was admirably illustrated by 
lantern slides and contained a vast amount of information on 
the treatment, manufacture, and cutting efficiency of high- 
speed steels as applied particularly to turning tools. The 
paper was divided into the fo'lowing three heads :—(1) 
Manufacture; (2) Treatment; (3) Conditions of Working. 
With regard to the methods of manufacture the author first 
dealt with the chemical composition, and referred to the 
influence of vanadium in quantities varying between 0.15 and 
0.3 per cent. as a cleanser. In this connection the experi- 
ments of Messrs. Gledhill and Taylor were described, and the 
limits of the employment of chromium and tungsten were said 
to have been reached. With regard to the methods of melt- 
ing, the author first dealt with coke and gas heating, and 
suggested the possible bad influence of gases being introduced 
into the finished product owing to the films of gas separating 
the crystals. In order to obviate the occlusion of gases, the 
author pointed to the advantages of electric melting, and 
described a furnace used in Sweden. In this fur- 
nace alternating current is used, the quantity being 40— 
90 amps. at 3000 volts in the primary, the induced current 
amounting to 3000 amps. at 7 volts in the metal. Professor 
Carpenter said that the process was rather cheaper than 
those using gas or coke. The ingots were too hard to use 
direct, and had to be annealed for several days before forging, 
and suggested the possible use of the steel direct from the 
furnace. Another point in connection with the manufacture 
of tools was the author’s suggestion of a method of burring 
a nose of high-speed steel on to a bar of mild carbon 
steel. (A sketch of this idea is given herewith.) If found 
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practicable the author suggested that the process would be 
found economical. 

Another form of treatment consisted in welding a cutting 
edge of high-speed tool steel on to a mild steel bar by fusion 
with copper. Tools so made were shown to the members. 
A recess is milled or cut in the bar to make a good close fit 
with the cutting piece, and the edges of the mild steel are 
slightly burred over, a copper strip intervening. The whole is 
packed in a crucible, and heated with a carbon and sugar solu- 
tion to 1200 deg. Cent. The tool is hardened as it leaves the 
crucible in a smith’s forge at 1400 deg. Cent., and plunged in 
oil. The process was said to have no bad effect on mild 
steel, neither is the joint affected. Professor Arnold has 
made tests of the process which were favourable to its adop- 
tion. Unless in great excess, the copper dissolves in the 
steel, forming an intra-molecular absorption of copper and 
steel stronger than the steel itself, while the welds were also 
stronger than the steel. The author next went on to describe 
methods of hardening and quenching high-speed steel. He 
referred first to the defects of the present method, using # 
smith’s fire or muffle heated by gas and air blast, which 
introduce scaling and dissolving of gases and uneven heating. 
Gledhill’s system of electrical hardening in a potassium car- 
bonate solution in an iron tank connected with + thecablefrom 
a dynamo, while the — cable is connected with a metal clip 
to the tool, was described. On dipping the tool in the 
solution the circuit is completed, the tool heated intensely, 
and when the circuit is broken again the liquid chills the 
tool. , 

Next a process of hardening by salt baths fused by electri- 
city used in Germany was described. This furnace contains 
barium chloride. In it alternating current and a trans- 
former are essential, otherwise electrolysis of the salts 
ensues. The electrodes are wrought iron bars connected by 
metal bars to the transformer, and the temperature 1s 
adjusted to 1350deg. Cent. maximum by switching in 
and out the requisite number of coils in the primary circuit 
of the transformer. The voltage required varies between 
5 and 25, but for starting up an auxiliary electrode and 4 
voltage of 70 is necessary. There is @ slight temperature 
variation in the salt bath, the surface layer being cooler for 
about din. from surface, but below this the heat is uniform. 
The toels are held in the bath by a wire or tongs. Such a 
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furnace is said to have been used from four to six months for 
ten hours per day at 1350 deg. Cent., and the electrodes last 
for three months. The quenching is done in a heated oil or 
Jead bath at about 620 deg. Cent. / ; 

Edwards’ experiments on case-hardening high-speed steel 
were next referred to. Higher temperatures are found neces- 
gary than in pure carbon tools. Two tools were case-hardened 
for three or four hours at 1200 deg. Cent. They were then 
hardened and ground and tested, showing an increase of 
13.08 to 14.5 per cent. in the cutting speeds, The remainder 
of the paper was taken up with considerations of tempering 
and hardening tools, and lantern slides were exhibited show- 
ing in a most instructive manner the structure, cooling and 
heating curves of pure carbon steel, self-hardening tungsten 
steel, and high-speed tool steels. The changes in form of 
structure at different temperatures, and the heat emissivity 
at temperatures up to 1300 deg. Cent. were shown diagram- 

é ically. 
ae subsequent discussion of the paper was taken part in 
by Messrs. Brayshaw, Cooke, Rowley, Saxon, Carter, Gass, 
Adamson, Ingham, Thomas, and Hughes. Mr. Carter spoke 
of the failure of experiments which had been made by the 
Carnegie Company on the casting of steel tools by the Taylor- 
White process. He said that at the Baldwin Locomotive 
Works attempts had been made to produce tools with high- 
speed steel welded on to mild steel shanks, and these had 
also been a failure. A vote of thanks proposed to the author 
by Mr. G. Hughes, the president, was carried with much 
heartiness, and concluded the proceedings. 





A CANOPIED ELECTRIC OMNIBUS. 


ON Saturday last we were invited to attend a trial run ot 
an omnibus belonging to the Electrobus Company, Limited, 
of Whitehall House, Charing Cross. The special feature of 
this vehicle was a light canopy which had been arranged over 
the top deck. This canopy was of light construction, weighing, 
according to one of the officials of the company, 300 lb. Six 
electric lights were arranged in the roof, a convenience which 
will be appreciated by the passengers. The particular omni- 
bus on which we travelled was fitted with side curtains, but 
we were given to understand that in winter time glass screens 
will be substituted. With regard to other new features we 
might mention that power was transmitted to all the four 
wheels, and that most of the seats inside were arranged to 
face the direction in which the omnibus was travelling, and 
that on the top deck the seats, each holding three passengers, 
were placed centrally. We were informed that this omnibus 
has not yet been sanctioned by the Scotland Yard authorities 
to run in the public vehicle service, but no doubt a provisional 
licence at least will be granted. According to the engineer of 
the company, the centre of gravity has only been raised 1gin. 
by the addition of the canopy, and it requires a wind velocity 
of 75 miles an hour to destroy the equilibrium of the omnibus 
when fitted with glass screens on the top. We believe that 
the ordinary petrol engined omnibus, such as at present runs 
in London, requires the same wind pressure to overturn it. 








LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of ov 
correspondents. ) 


WATER HAMMER, 


Stk,—I have read the letters of your correspondents, Mr. Bick- 
ford and Mr. Terry. Neither the one nor the other advances the 
matter, or suggests a satisfactory explanation of all the pheno- 
mena, We shall never get on while we rest content with explana- 
tions which meet only one set of conditions, 

Let me admit, for the sake of argument, that Mr. Bickford is 
right, that we have cold water lying in a main, and that the sur- 
face is suddenly disturbed. A wave is raised, and the water pro- 
jected against the end of the pipe, as in Fig. 1. 
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Fig.t. 


Now let me ask him how he applies his theory to the following 
actual case: ~A long ‘‘ ring ” steam pipe ended with a blank flange, 
the engine intended to be supplied with steam not being in place. 
A little drain pipe and cock were fitted near the blank flange. 
Steam was up continually, and inthesteam pipe, which was carefully 
clothed, water accumulated, and demonstrated its presence by 
weeping round the blank flange. It was very hot water indeed ; 
it could not be otherwise, because the heat was transmitted to it 
by the metal of the pipe. Now, if the drain cock was opened 
sometimes, but not always—a tremendous thrashing took place. 
Nothing was broken, but the hammering went on so violently that 
the men were ready to run out of the engine-room, and it con- 
tinued to go on until the drain was shut or all the water 


was gone, [t is quite well known that, unless some thing 
gives way, many more blows than one may be given. This 
multiplication of blows seems to me quite incompatible 


with Mr, Bickford’s theory. Attention is too much con- 
centrated on what takes place when a stop valve is smashed. 
What is really wanted is careful observation of the conditions 
under which minor water hammering occurs. It will be found, I 
think, that it is very variable in violence, and that it is, fortu- 
nately, by no means easy to cause it. It is certain that there are 
hundreds of steam pipes fitted with drains which are opened daily 
and nothing happens. What is the difference between the sudden 
action of a steam trap and the opening of a little drain cock ! 
Yet no one has ever said that steam traps will cause water 
hammer, Will they ? 

While I am on this part of the question, | may point out that 
the sudden condensation theory will not hold all round. Some 
years ago I had to do with a couple of large horizontal engines 
pumping coal pits, The condenser was simply the exhaust pipe, 
— went straight to the air pump. Condensation was effected 
ty a Jet of cold water directed up the pipe so that it met the steam. 
ow here are just the ideal conditions for water hammer. A 
ong horizontal pipe, with cold water lying in the bottom of it, and 
sudden and violent condensation as each cylinder full of steam from 
~ engine making about 12 strokes per minute, entered the pipe. 
sut there never was a trace of water hammer ; just a flicker of the 


— on the vacuum gauge as the exhaust port opened. 
our correspondent will say that the pressure was toolow. Very 
that, if true, advances our knowledge a step. Water ham- 


well ; 
mer 


or less considerable pressure. Now what pressure is safe? Can 
any one tell us what is the lowest pressure at which water hammer 
will take place? Surely there must be many of your readers 
who are quite familiar with minor water hammer who can en- 
lighten us ¢ 

[ remember one case in a large ship which came under my own 
observation. A line of pipes extended under the deck to a big 
steam capstan forward, henever steam was turned into this 
pipe, thrashing began to an extent that alarmed everyone on board. 
No shock seemed to reach the capstan, and the opening of the stop 
valve stopped the row. The second engineer’s explanation was 
that the steam and the condensed water in the pipe fought, be- 
cause there was not room for both, which was as clear as any other 
explanation I have yet heard. 

I will now proceed a little further and ask your correspondents 
to work in their theories to explain what takes place in the case 
illustrated by the diagram. 
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Fig. 2 


The lower part of the vertical pipe was used as a separator or 
water collector. The vertical pipe became full, No water in the 
main pipe, because it inclined back to the boilers. One day the 
drain was opened before the engine was started as was the 
custom, and without the least warning the vertical pipe was 
broken up into fragments. What did opening the drain do? 
There was not even time to lower the level in the vertical pipe. 
Such events occur over and over again, and no one attempts to 
say what connection is possible between the opening of the cock 
and the resultant smash. 

Let us take a pipe 7in. in diameter and as long as Mr. Bickford 
pleases. The pipe is half full of cold water, let us say. What 
takes place when steam is turned into the pipe? Condensation, 
of course—quiet condensation, and the deposit of hot water on top 
of the cold. We open a little stop cock on the bottom of the pipe, 
water begins to run out, and instantly there is a thundering crash 
as if agun had been fired. The disturbance caused by opening 
the cock must have been infinitesimal. It was all concentrated to 
one small region. There was no time for it to extend. 

I may accept, as I have said, Mr. Bickford’s Fig. 1, but he must 
admit that there is nothing in common between the conditions in 
—_ in my sketch, or in several cases mentioned by Mr. Long- 
ridge. 

So far, everyone who has attempted an explanation attributes 
water hammer to a disturbance in the surface of a body of cold 
water in a pipe. But no one attempts to prove that the water was 
cold, or that the water must be cold; or disputes that the water 
in the pipe may be boiling hot ; nor do they trace any connection 
between the quantity of water in the pipe and the violence of the 
blow; nor do they set out to demonstrate that opening a }in. 
drain cock at one end, or the middle or the other end of a 7in. or 
Sin. steam main, must set up a flurry in the surface of the water; 
their own common-sense telling them that it will not, any more 
than drawing up the plug in their morning bath will cause a flurry 
during the first half-minute. 

For myself I have no theory, no explanation to offer, simply 
because I have not enough facts to frame one on. have seen 
explanations which may meet one set of conditions, and are, at 
least, plausible, but they leave other conditions quite untouched. 
I think we are face to face with phenomena which require careful 
investigation. We have in steam a vast store of imprisoned 
energy. We think that there is only one way in which that 
energy can be Jet loose. In that lies our mistake. When the 
injector came out, it was said to be impossible; when the steam 
turbine was produced we were assured by scientific wiseacres that 
it could only be an inefficient toy. It has taken us some time to 
learn that all the pressure may be taken out of steam without any 
loss of its capacity for doing work. We shall probably learn a lot 
more about it as we go pony, he the thing wanted above all others 
is careful collection and collation of facts, without prejudice, or 
the framing of conclusions on inconclusive data. 

November 31st. Q 





THE VALUE OF IMPACT TESTS. 


Sirn,—With reference to the paper on ‘‘The Resistance of 
Materials to Impact,” read at the Institution of Mechanical Engi- 
neers on November 20th by Mr. Bairstow and myself, I should 
be glad if you would allow me to call attention to the results of 
the tests which [ quoted after the paper was read, and which were 
not reported in your columns, possibly owing to their importance 
not being sufficiently emphasised at the time. 

These tests were made on specimens cut from a fractured crank 
shaft. Of these some were tested without further treatment, and 
some were annealed before machining. ‘The results are given in 
the following table :— 


Tests of Specimens Cut from Crank Shaft. 











The points to which I wish to call attention are these :— 
(1) The material as cut from the shaft was in a dangerously 
brittle condition. 

(2) The tensile test of this material, considered by itself and 
without reference to the restored material, did not indicate this 
condition and would have satisfied a fairly stiff specification. 

(3) Both the many-blow and the single-blow impact tests indi- 
cated a marked degree of brittleness, as shown in the comparison 
of the results with those obtained from the restored material. 

(4) These conclusions were further confirmed by the comparison 
of the impact fractures by the many-blow method, as will be seen 
from the accompanying photograph. 

(5) Although no conclusion as to brittleness can be drawn from 
the single tensile test, yet the low resistance to shock of the 
untreated material is clearly indicated in the comparison of 
its elastic limit with that of the restored material, since the ratio 





depends then for its occurrence on the presence of some more 





shock resistance, does not differ greatly from that of the observed 
impact values. 

As I remarked at the meeting, I believe these tests are valuable 
as pointing to theconclusion of the whole matter, which is that tensile 





FRACTURES BY 


IMPACT 


and impact tests ‘are in complete agreement, but the interpre- 
tation of the former as regards shock resistance is often of extreme 
difficulty, whereas that of the latter is easy and unmistakeable. 

T. E. Stanton. 





THE LATE MR. EDWARD FIELD. 


Srk,—In the obituary notice of our old friend the late Mr. 
Edward Field, the amiability of whose character is by no means 
over estimated in your kindly remarks, there are a few innaccu- 
racies which you will doubtless allow us to correct. 

Mr. Field was never a partner in our firm, nor had he anything 
to do with its formation. It is now considerably more than two 
hundred years old, and the connection of Mr. Moses Merry 
weather—born 1790—through whom the style was altered from 
Hadley, Simpkin and Lott, dates from 1807, eighteen years 
before Mr. Field’s birth. Mr. Field was consulting engineer to 
the firm in the early sixties, when steam fire engines were first 
coming into regular use. He invented the Field boiler, as you 
mention, and had much to do with the design of the engines as 
then constructed, but he was not engaged later upon any other 
pattern. 

Mr. James Compton Merryweather, one of the three sons of Mr 
Moses Merryweather who entered the business, was apprenticed 
to Messrs. McGlashan and Field. This is doubtless the origin of 
the statement included in your obituary notice. 

MERRYWEATHER AND Sons, Lip, 

London, November 30th. 





EXPENSES AND THEIR RELATION TO COST 
ACCOUNTS. 


ESTABLISHMENT 


Sir,—There are one or two points mentioned in Mr. Henry 
Spencer’s interesting articles—-THE ENGINEER, November 13th and 
20th—whi.h are debateable, and it would be advantageous to have 
the opinions of your readers thereon. 

(1) The amount allowed for depreciation is, to a certain extent, 
influenced by the amount of profit available for dividend, combined 
with the knowledge that all such allowances are strictly limited so 
far as income tax is concerned. The real depreciation, however, 
is most assuredly not influenced by income tax assessors, or by the 
claims of shareholders. Therefore the amount shown in the 
average balance sheet as depreciation allowance may bear no 
arithmetical relation to the actual amount chargeable ! 

(2) If, owing to error, or any other cause, the percentage 
included for ‘‘charges” proves to be less than required, it is 
always permissible to ‘‘bring forward” a covering amount, 
i.¢., having charged customer ‘‘ A 1900” too little, should custo- 
mer “‘ B, 1901” be expected to pay for the blunder? 

November 30th. A. WILLIAMS PRICE. 


SALVAGE SHIPS. 


Srr,—In your issue of 13th November, 1908, Mr. Druitt Halpin 
gives a description and sketch of his patent for a salvage vessel 
for docking torpedo boats at sea. 

This proposal is very interesting. Mr. Druitt Halpin, however, 
has wholly misunderstood the object and method of operation of 
the dock ship Vulkan when he maintains that both ves-els are 
identical. The Vulkan is used for the raising of sunken submarine 
vessels, and not for the docking of torpedo boats. 

I have to request you to be so kind as to bring this also before 
your readers, VON KLITZING. 

Kiel, November 27th. 








THE BESSEMER MEDAL.—The Council of the Iron and Steel 
Institute have awarded the Bessemer Gold Medal to M. Alexandre 
Pourcel, the eminent French metallurgist. The Bessemer Gold 
Medal is awarded annually for services to metallurgy, and it is 
for his investigations in the manufacture of ferro-manganese, and 
for his work on the thermal reactions involved in the manufacture 
of iron and steel that M. Pourcel, who was elected a member of 
the Iron and Steel Institute in 1879, now becomes the recipient. 


THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS. — 
The annual meeting of the Association will be held at the Grand 
Hotel, Colmore-row, on Saturday evening, December 5th. The 
chair will be taken at7pm. After the ordinary business has been 
transacted, the remainder of the evening will be devoted to music, 





when members are at liberty to introduce friends. The 


| Council have unanimously awarded the diploma for the best paper 


read before the Association during the past session to Mr. F. T. 
Clapham for his paper on ‘“ The Estimation of Costs in General 
Engineering Work.” The paper read by Mr. J. Lord, on ‘The 
Organisation of the Hardening Shop,” is highly commended. 


THE JUNIOR INSTITUTION OF ENGINEERS.—A large number of 


| members of the Junior Institution of Engineers recently availed 
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themselves of the invitation to visit Messrs. Siebe, Gorman and 
Co.’s Submarine Engineering Works, in Westminster Bridge-road. 
After being received by Sir Richard Awdry, K.C.B., one of the 
directors, they listened to an interesting address by Dr. Leonard 


| Hill, F.R.S., on the physics and physiology of diving, caisson 


disease, &c. Demonstrations were then carried out in the large 
experimental diving tank to illustrate the following :—Diving 
apparatus as used in the British Navy, fitted with telephone 


| and electric lamps ; self-contained diving apparatus employed in 


| enabling men to esca) 


cases where the ordinary apparatus with pumps and air pipes 
would be impracticable; the Hall-Rees self-contained dress 
from disabled submarines. A glass-fronted 


| air-tight chamber filled with dense fumes was brought into use 


for demonstrating the method of operating with the self-contaiued 
breathing apparatus in irrespirable atmospheres, for rescue work 
in mines, &c. Mr. H. A. Fleuss, the inventor of the first apparatus 
of this description, also spcke, giving an account of his exper.ence 
in connection with the flooding of the Severn Tunnel, and other 

iculars of much interest. Some of the members made descents 


of the squares of these values, which should be proportional to the | into the tank, 
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NEW STEEL WORKS IN THE UNITED STATES. 
No. II.* 
THE previous article described the new works in general, 
and in the present paper some more detailed description 
is given of interesting features of the works. 


| done under specifications which call for reheating, the 
| crane sets the bloom upon a table A—Fig. 5—which 
| carries it to the entrance of a Laughlin continuous furnace, 


| 17ft. by 40ft. An electric pusher B thrusts the bloom | only apron plates. At F is the tilting table, 
From the outlet end it is discharged | with this, on the opposite side of the intermediate train 
by gravity upon a roller table, which takes it to the | is the table G, with its idler extension table H, The 


| into the furnace. 
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Fig. 5—40in. 


The 40in. blooming mill—tThis mill is driven by gear- 
ing from a twin-tandem compound reversing engine, all 
the shafts being of nickel steel. The cylinders are 40in. 
by 54in. and 66in. by 54in. The low-pressure cylinders 
have twin-valves, and all the valves are of the tubular 
pattern. The links are so hung as to balance, and are 
controlled from the operating platform cr pulpit by a 
floating gear. The engine is fitted with three regulators, 
one in the main steam pipe, and one in each of the main 
branch pipes to the opposite sides of the engine. They 
are all operated by a single steam gear. A special device 
is provided to maintain steam pressure in the receivers 
between the cylinders when the engine is at rest. 

The blooming mill has a Wellman-Kennedy manipu- 
lator, an 800-ton hydraulic bloom shear, and a three- 
cylinder hydraulic billet shear. The approach and run- 
out tables are served by 10-ton and 25-ton overhead 
electric cranes. 


the scrap orcrop ends. The arrangement of this blooming 
mill is shown in Fig. 5. The manipulator has on each 
side of the roll train a pair of cast steel pusher bars, 30in. 
high and 25ft. long, with heavy steel wearing plates 
attached to the faces. Each set of bars is operated by 
gearing from transverse racks, which are placed below the 
table, and are connected to the plungers of two pairs of 
hydraulic cylinders. The bars on the approach and 
finishing side of the rolls are connected so that the 
entire mechanism operates as one unit. The bloom is 
turned by a tumbler having a square rocking shaft 
operated by a hydraulic cylinder, and connected to a 
lever arm. The tumbler bars, sliding with the pusher 
bars of the manipulator, are always next to the bars on 
the engine side of the mill. They work through guides 
in the pusher bars, and are given a vertical travel by 
the rocking motion of the square shaft. | 
The 800-ton bloom shear is of the up-cut type, and has 
a single operating cylinder with a 40in. plunger. The 
knife holder is 5ft. wide, and the length of stroke is 18in. 
The top knife is supported by the operating cylinder, and 
this is carried by two side cylinders by which the 
operating cylinder and knife are raised and lowered. The 
stroke of the side cylinders is regulated by two screws 
operated by an electric motor, but the screws do not 
sustain any pressure due to the shearing. The bottom | 
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There are also the shear tables, shear | 
delivery and weighing tables, and mechanism for handling | 
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BLOOMING MILL PLANT 


roughing train. There are to be four of these continuous 


reheating furnaces, two for the rail mill and two for the | 


structural mill. 
The 28in. shape mill—It will be seen by the general 


—————? 
that in the rail mill. An extension table, —! deal 
| with the long pieces coming from the last pass of the 
intermediate train. This extension has no rollers, but 
and in line 


| piece is transferred to table J—with idler extension [_ 
| by a hydraulic transfer. From the finishing train the 
| oon goes to table K. Tables F, G, J and k have 
| hydraulic pushers to put the piece in line with the several 
| Successive passes. 
| The saw table L serves a 54in. hot saw, driven by an 
electric motor, and fed by hydraulic cylinders. Beyond 
| this is the hot-bed table M. There are two hot beds, X 
| and O, each 90ft. long, with pull-on and pull-off equip. 
ment, as in the rail mill described later. From the bel, 
| the pieces go to the run-out table P, at the end of which 
is a double eight-roll straightening machine. One side 
of the machine has rolls grooved for joists and channels 
the other side has the rolls grooved for angles. The 
machine and a short section of table are arranged to 
slide laterally on shoes, being operated by hydraulic 
| cylinders. Thus either side of the machine can be 
thrown in line with the table, or it can be set with its 
| section of table in line with the main table, so that 
| material passes without straightening to the run-out 
| table R, which is served by the overhead travelling cranes 
of the shipping yard. 
The 28in. rail mill_—The rail mill is parallel with the 
shape mill, and is served by the same 40in. blooming 
mill. The same transfer crane also delivers the blooms 
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Fig. 6—-BLOOM SHEAR AND INTENSIFIER 


plan, Fig. 2, page 530, that the structural or shape mill 
and the rail are symmetrically arranged in relation to 
each other and to the 40in. blooming mill which serves 
them. A more detailed plan of the shape mill is given 
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Fig. 7—BLOOM LIFTING APPARATUS 


knife holder is attached by heavy bolts to a crosshead 
formed on the plunger of the operating cylinder. With 
this arrangement of a floating top knife the distance 
between the knives is only sufficient to admit the bloom. 
This gives rapidity of action and economy in the water 
consumption. The machine may be operated from the 
hydraulic mains, which carry a pressure of 500 lb.; or the 
pressure may be increased to 1500 lb. by the use of an 
intensifier forming part of the apparatus; this has a 5in. 
three-way valve connection. A side elevation of the 
bloom shear and its intensifier is shown in Fig. 6. 

Beyond the shear the blooms are carried by a roller 
table to a point under a 10-ton overhead electric 
transfer crane. This runs at right angles to the table, 
and takes the blooms to the rail mill or the structural 
mill, as may be required. The crane frame has three 
vertical racks with heavy hooks. To enable the crane to 
pick up the bloom, the latter is raised from the table by 
bearing plates on the ends of two vertical bars which 
pass between the rollers. These are operated by hydraulic 
cylinders, as shown in Fig. 7, and are controlled from the 
pulpit at the shearing machine. 

The transfer crane may take the blooms direct to the 
approach table of the roughing train at the rolling mill. 
If this mill cannot dispose of them, or if the work is 





* No. I. appeared November 20th. 


in Fig. 8. It is served by the bloom transfer crane, 
which delivers the blooms to the roll tables or to the 
reheating furnaces, as already described. The three sets 
of roll stands are arranged in one group, as shown. 

The series of operations may be explained in detail by 


Engine 


The Engineer 
Fig. 8—28in. 


reference to the plan, Fig. 8. The tables A A convey the 
bloom from the crane or the furnace to the table B, which 
serves the roughing train. Tables B and C are of the 
tilting type, and carry hydraulic manipulators for hand- 
ling the bloom. From the roller table D the piece is 
shifted to table E by a hydraulic transfer similar to 


to the structural mill and the rail mill, the blooms being 
delivered direct to the roll tables or charged into reheat- 
ing furnaces as may be required. These preliminary 
operations have been described already. 

A special feature in the design of both the 28in. struc- 
tural mill and the rail mill is that the roughing, inter- 
mediate, and finishing trains are all grouped together, 
with rolls end to end. Ordinarily, the several trains are 


| spaced some distance apart, with rolling and transfer 


tables between them. A view of the roll trains and tables 
of this mill is shown in Fig. 11, page 594. There are 
three stands of three-high rolls, with two stands of three- 
high pinions. This permits of rolling rails in three or four 
lengths, as may be desired. The three tables—C, I’, 
and K, in Fig. 9—on the delivery side of the mill are of 
the tilting type. 

The roughing train is driven by a twin-tanden compound 
condensing reversing engine, with cylinders 32in. by 50in. 
and 56in. by 50in. It is very similar in design to’ the 
blooming mill engine described previously. The inter- 
mediate and finishing trains are driven by a cross-com- 
pound Corliss enginé having cylinders 44in. by 60in. and 
76in. by 60in. The engine has piston valves and a 
100-ton fly-wheel. A plan of the rail mill is shown in 
Fig. 9, and from the Iron Age is taken the following 
description of the methods of operation :— 

“The travelling crane which transfers the bloom from 


SHAPE MILL PLANT 


the shear table drops it upon table A, connecting with 
table B, which delivers it to the roughing train. In this 
there are five passes, and the bloom is handled on either 
side of the roll train by hydraulic manipulators at tables 
Band C. Inline with table C, on the delivery side, is 
the table D, upon which the rail is transferred to the 
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+ by hydraulic cylinders and racks operating a 5in. 
er Eon. This shaft has 40in. spur wheels at 
: tervals of 9ft., and these gear with racks of 11ft. stroke 
working in guides. The piece is pushed by triggers 
attached to the racks. In lin 
the intermediate train, in which there are five passes. 

This table—F—is arranged to handle the piece auto- 
watically. On the first pass—No. 6—the piece enters the 
middle and top, 
over to enter No. 7 by an angle shoot. Levers and collared 
double rollers, operated automatically by the rising of the 


table, turn 


to table G, the end nearest the rolls being pushed over as it 


b , 
at : No. 10 brings it back from table F to G. Two 


No. 11 or leading passes are | pages and automatic 
ush-over levers can be adjusted to deliver to either pass. 
The tables G and J are extended by idler tables H and I. 
Between each main and idlertable is a hydraulic transfer, 


In line with E is the table F to) 


being delivered to the table G and turned | 


the piece over to enter No. 8, from which it falls | 


means of a guide on the table so as to enter | 


to the rail-collecting table R, which is provided with an 
end stop. 

From the collecting table the rails are taken by a 
special travelling crane, which enters the side of the 
finishing building. The overhead bridge of this crane is 
36ft. 10in. span. It is operated by a 7} horse-power 
motor by vertical shafts and bevel gears driving a line 
shaft. The peculiarity of the machine is that when in 
position in the finishing building the rails on the bridge 
register with rails on a fixed runway along the side of 
the building. The trolley—of 10ft. span and 30ft. length 
—can then run off the bridge and travelthe entire length 
of the building to distribute the rails on the skids of the 
several rail straightening machines. This tolley, or rail 
distributing crane, has three vertical hoisting beams, with 
racks on the upper end and horizontal carrying arms at 
the bottom. The bridge and the rail crane have each a 
speed of 300ft. per minute, and the hoisting speed is 
30ft. per minute. The arrangement is shown in Fig. 10. 
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Fig. 9—PLAN OF 


similar to that between D and E. It has two cylinders, 
however, and its shaft is 80ft. long, as the length of the 
piece has been doubled by rolling the intermediate train. 
Table J serves the finishing train, in which there is one 


ass. 
, From the table K on the delivery side of the finishing 
train the rails pass to the saw table L, which has grooved 
rollers on the side next to the saws, and into these rollers 
the rails are guided by adjustable switches. If the mill 
is converted to handle shapes the switches can be set to 
throw these to the opposite side of the table.” 

For the rails there are five saws, so that four-length 
rails can be rolled. These saws—with their motors—are 
shown in Fig. 12, page 594. Fig. 18 shows the table run 
to the saws, these tables also being driven by motors. 
The hot-saws for the rails are 42in. diameter. They are 
of the drop type, driven by electric motors, and are fed to 
the work by hydraulic cylinders operating a hollow shaft. 
The cylinders have a sliding movement on shoes, so as to 
cut rails for 30ft. or 33ft. lengths. For cutting shapes, 
when the mill is rolling these instead of rails, there is a 
54in. hot saw mounted on a sliding frame. This is 
driven by an electric motor and fed to the work by a 
hydraulic cylinder. The crop ends from the saw drop into 
a cast iron shoot, and are delivered to a box at the side 
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Fig. 1O—RAIL DISTRIBUTOR 


of table L-—-Fig. 9. The box is removed at intervals by 
a crane. 

Beyond the saws is a machine for stamping each rail 
with the heat number and with a letter representing its 
position in the ingot. Thus, with four-rail lengths, the 
rail from the top of the ingot will be marked A, the inter- 
mediates B and C, and the rail from the bottom of the 
ingot marked D. This is important in studying the wear 
of rails and investigating cases of broken or defective 
rails. The cambering machine—Fig. 14, page 594—is of 
the roller type, driven by an electric motor and moved by 
a hydraulic cylinder. To it is attached a double roller 
with a short section of side shaft. When the cambering 
machine is pulled aside from the table while shapes are 
being rolled, this roller forms an extension to the table L. 
The table M is made of extra width to accommodate 
sambered rails, and leads to the hot-bed table N. 

There are six hot beds, 40ft. long, each having a pull- 
on consisting of a 15in. steel channel operated by a 
15 horse-power electric motor and Tin. shaft with cables. 
The shaft is arranged with clutches, so that three pull-on 
cables can be operated together when the mill is rolling | 
long shapes which extend over three hot beds. The 
roller table, hot beds, pull-on channels, and operating 
machinery are shown in Fig. 15, page 594. At the right 
18 the pulpit, with electric controllers for handling the | 
several movements. The pull-off for each bed consists | 
of two trolleys travelling on depressed rails and having | 
triggers to engage the rails, They are driven in the same 
way as the pull-on mechanisms, and—like the former— | 
can be operated independently or in sets for three tables. | 
The pull-off delivers the rails to a run-out table P, leading | 





THE RAIL MILL 


An automatic device holds the bridge in line with the 
runway, so that it cannot be moved as long as the trolley 
is off the bridge and travelling on the runway. In the 
same way the trolley cannot be so operated as to run off 
the bridge until the latter is locked in proper position to 
form 4 part of the runway. The rail distributing runway 
is along the south side of the building, and is beneath 
the transverse 10-ton travelling crane which serves this 
building. 

The interior of the rail-finishing building is shown in 
Fig. 16, page 594. There are twelve straightening presses, 
nine straightening beds, drills, a cold saw, skidways, and 
a conveyor table for delivering rails to any part of the 
400ft. shipping platform. At the left of the view may 
be seen the 30ft. girder of the rail distributing crane A, 
parallel with its own runway B, and underneath the run- 
way of the transverse shop crane C. At D is one of the 
columns supporting the runway for the bridge which 
transfers the 30ft. crane between the hot beds and the 
finishing shop. 

In rolling 75 lb. flange rails for the Union Pacific Rail- 
way the ingots are 19in. by 23in. at the base, 6ft. high, 
and weigh 65001b. After the finishing pass in the 
blooming rolls, the hydraulic shears cut the piece into 
three blooms. The first of these is 13ft. 8in. long, and 
makes three rails 83ft. long. The others are 9ft. 2in. long, 
and make two rails each. 








, GREAT WESTERN SIX-COUPLED EXPRESS 
LOCOMOTIVE WORK. 


In several articles that appeared in THE ENGINEER last 
year the late Mr. C. Rous-Marten explained clearly why 
six-coupled express locomotives were adopted by the 
Great Western. It need only be said that the 4-6-0 
design has abundantly justified its existence. At the 
present time the Great Western possess sixty locomotives 
of the 4-6-0 type. Of these, thirty-nine are of the two- 
cylinder class, having outside cylinders 18in. by 30in.; 
twenty have four high-pressure cylinders each 14}in. by 
26in. ; and, lastly, the Pacific also has four high-pressure 
cylinders, each 15in. by 26in. With the exception of the 
Pacific, practically all these engines are fitted with boilers 
of the same size, all working at a pressure of 225 |b. 
per square inch; so that in the case of the two-cylinder 
engines the boiler supplies steam to cylinders 18in. by 
30in., and as regards the four-cylinder engines, a similar 
boiler supplies steam to the four cylinders equal to two, 
each having a diameter of 20in. The boiler has a coned 
barrel 14ft. 10in. long, the diameters being 5ft. 6in. and 
4ft. 10$in. A Belpaire fire-box is provided, 9ft. in length, 
with a grate area of 27 square feet. The heating surface 
amounts to 2143 square feet. All these engines have 
coupled wheels 6ft. 8}in., and bogie wheels 3ft. 2in. 

In the summer months the traffic to the West of 
England is enormous. Between Paddington and Exeter, 
173 miles 58 chains, there are three expresses—the 10.30 
a.m. Limited, the 11.50 am., and the 3.30 pm.— 
timed to reach Exeter, without intermediate stop, 
in three hours, giving an average speed of 57.8 
miles per hour; and this has to be done over 
a road having three stiff banks and three slacks for 
curves—to 15 miles per hour at Reading and to 30 at 
Westbury and Frome. Another express leaving Paddington 
at 11.10 a.m. also runs to Exeter without intermediate 
stop, but is allowed five minutes longer, averaging 56.3. 
The load of the Limited is not quite so heavy as the loads 
of the other three expresses, but it is pl Het a daily 
occurrence in summer to find a coach load of 400 tons on 
one or other of these three trains. As arule these loads 
are hauled only as far as Westbury, 954 miles, where 
coaches are slipped; but occasionally a 400-ton load is 
hauled to Taunton, 1423 miles. It will be seen that the 
locomotive work involved in hauling these enormous 








loads at an average speed of 57.8 is of a high standard if 
time is to be kept. In fact, harder work is involved than 
is required to work the two-hour expresses to Bristol, 
booked at 59.1 over an easier road. The existence of stiff 
banks on the route over which these heavy loads had to 
be hauled made it necessary to add a third pair of coupled 
wheels instead of adhering to the 4-4-2 arrangement ; 
but even if the gradients were moderate, the adoption of 
the third pair of coupled wheels would have been abso- 
lutely justifiable as ensuring a more rapid acceleration 
of these heavy trains when starting, and when recovering 
from checks and slacks, which are somewhat numerous 
at present over the new route vid Westbury, 

The three-hour expresses to Exeter are booked to 
cover the first thirty-six miles—nearly dead level—to 
Reading, and slacken through the station in 37 min., 
as there is a curve over which speed has to be reduced 
to 15 miles per hour, just beyond the platform. Conse- 
quently the five miles between mileposts 35 and 40 usually 
occupy some seven minutes. 

After Southcote Junction Box, 13 miles from Reading, 
there are 32 miles of uphill work, fairly moderate to 
Bedwyn, the average rise being 1 in 477, though there 
are two miles at 1 in 250, and another mile at 1 in 200. 
From Bedwyn there is a stiff climb of 34 miles to Saver- 
nake, consisting of half a mile at 1 in 262, two miles at 
1 in 180, and the last mile at 1 in 144. If engines are to 
keep time to Westbury, they must average 60 on these 
rising grades as far as Bedwyn; for they are expected to 
recover from the Reading slack and cover the 34 miles of 
rising grade to Savernake in 36} minutes. The next 25 
miles to Westbury are easy; the first 17 are mostly on a 
down grade of 1 in 222, and the rest are level. Brakes 
are applied at mile post 95 in order to pass through 
Westbury at 30 miles an hour. The booked time of pass- 
ing Westbury, 954 miles, is 97 minutes, equal to an 
average of 59.1, so that as coaches are first slipped here, 
engines have the heaviest loads over the fastest-booked 
section of the journey. Another slack to 30 is made 5% 
miles farther on at Frome, where a 7} mile bank begins. 
The grades vary a great deal. For the first four miles 
they are moderate, followed by rises at 1 in 112, 1 in 156, 
1 in 216, with easier grades intervening, and ending with 
half a mile at 1 in 107. The next 34 miles to Taunton 
are easy, beginning with a steep descent mostly at about 
1 in 98 to Castle Cary where the new line commences. 
This stretch is admirably suited for fast running, but 
unfortunately there are several speed restrictions to 50 
miles an hour imposed by the permanent way engineer, 
and an unchecked run israre. At Taunton more coaches 
are slipped. 

This reduction in the load is welcome, as a hard climb 
for nearly 11 miles then begins. For the first 3 miles 
the rise varies from 1 in 330 to 1 in 209, steepening to 
1 in 167 for the next four, and easing a little towards 
Wellington. The final 33 miles to the summit are stiff, 
beginning with half a mile at 1 in 150, then 14 miles at 
1 in 90, the next mile at 1 in 81, and ending with 1 in 126 
through Whiteball Tunnel. The next 20 miles to Exeter 
are easy, being all on a down grade, the first 2} miles at 
1 in 115, and the rest, at an average of 1 in 220. 

The following records give some idea of the work of 
the 4-6-0 locomotives with heavy trains :—On one occa- 
sion the two-cylinder engine 2903 Lady of Lyons worked 
the 3.30 p.m. from Paddington. The train consisted of 
fifteen coaches weighing 414 tons empty, so that the full 
load behind the tender was some 440 tons. Acceleration 
was veryrapid. The first 1} miles took only 3 min. 7 sec.: 
the sixth mile was run at 58.1, the next two at 60, then 
four at 62.6, and mile-post 18 was passed at 67.9. After 
this the rate averaged 64.3 to mile-post 35, where the 
slack begins. Southall, 9 miles, was passed in 12 min. 
13 sec.; Slough, 18} miles, in 20 min. 43 sec. ; and mile- 
post 35 in 36 min. 21sec. The 20 miles after mile-post 10 
were run at an average of 65.1. Reading was passed slowly 
in 37 min. 20 sec., the engine having so far averaged 57.8. 
After the curve slack speed was quickly recovered. At 
mile-post 39 it was 52.9, and the 24 miles of rising grade 
after mile-post 42 were covered in exactly 24min. On 
this 24-mile stretch speed never dropped below 56.2, and 
this for one mile only. In the first hour’s run 56} miles 
were covered. The climb to Savernake from Bedwyn 
began at 60, fell to 56.2 for two half miles on the rise of 
1 in 180, then to 54.5 for the next half mile, and on the 
final 1 in 144 never dropped below 51.4; remarkably good 
work. 

The 3 miles 35 chains to the summit were run in 
8 min. 59 sec., and Savernake, 70 miles, was passed to 
time in 73 min. 32 sec. A cautious descent was made 
towards Westbury. Speed was not allowed to exceed 
70.6, which was in fact the maximum of the run. On 
other occasions much higher speeds have been reached. 
Mile-post 95 was passed in 96 min. 20 sec., and the train 
slowed through Westbury in 97 min. 2 sec., slipping three 
coaches. So far the six-coupled engine had averaged 
59.1 with a 440-ton load behind the tender—a fine per- 
formance, which was the more meritorious as it was the 
outcome of good work on the level and on up gradients, 
and not the result of extreme downhill speeds. The load 
from Westbury to Taunton was 360 tons. Speed rose to 
58.1 for two successive miles on a rising grade of 1 in 151 
between the slacks at Westbury and Frome, 5} miles 
apart, though both slacks were carefully observed. The 
climb of 74 miles from Frome took 8 min. 23 sec., of 
which the last 4} miles occupied 4 min. 40 sec. Speed 
rose to 56.2 for several half miles, and the minimum was 
50 for the last quarter mile on a rise of 1 in 107. The 
steep descent to Castle Cary had to be taken cautiously 
as there was a permanent way slack before Bruton, and 
three slighter ones on the new line. Castle Cary, 1153 
miles, was passed in 118 min. 43 sec. In two hours’ 
running 116} miles were covered, of which 59} miles 
were run in the second hour, although this period included 
three slacks to 80 miles an hour. Taunton, 1423 miles, 
was passed in 147 min. 40 sec., practically two minutes 
before time, the average speed from Paddington being 
58.2. Three more coaches were slipped at Taunton, 
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leaving a load of 288 tons to be hauled up to Whiteball 
summit. The climb began at 53 and quickened to 
57.5 on the rise of 1 in 209. Speed was main- 
tained at 54.5 for two miles on the rise of 1 in 167, 
and the 1 in 81 was begun at 52.9, the minimum 
being 42.8. The last five miles to the summit occupied 
6 min. 22sec., andthe climb of 103 miles took 12 min. 45 sec. 
The summit, 153} miles, was passed in 160 min. 25 sec., 
leaving plenty of time for a punctual arrival at Exeter, 
as it is an easy descent all the way. For some unknown 
reason a very slow descent was made; speed was not 
allowed to exceed 62.1, and for two miles fell to 55.2. 
The arrival at Exeter was two minutes late. The run 
of 173§ miles had occupied 181 min. 58 sec., start to 
stop, after slowing three times for curves, and three times 
for permanent way slacks. The average from Padding- 
ton works out to 57.2, but allowing for permanent way 
delays the net time would be 178} min. 

On another occasion the 3.30 p.m. consisted of fourteen 
eight-wheeled coaches, weighing 385 tons empty and 
410 tons full. The engine was a two-cylinder, 2923, 
St. George. Acceleration was more rapid than in the 
previous run, as the first 1} miles occupied only 2 min. 
58 sec. The fifth mile-post was passed in 7 min. 57 sec., 
and the next mile was run at 60. At milepost 10 speed 
was 62.1; at Langley, 66; at Slough, 67; and instead 
of falling off as in the previous run it was maintained at 
66, and touched 67 again at mile-post 24, falling to 65.5 
for the next ten miles. Mile-post 15 was passed in 
17 min. 32 sec.; Slough, 18} miles, in 20 min. 39 sec. ; 
and the average speed for twenty miles after mile-post 15 
was 65} miles an hour. Mile-post' 35 was passed in 
35 min. 47 sec., and the train slackened through Reading 
in 36 min. 46 sec., the average so far being 58} 
miles an hour. The slack to Southcote box took 
3 min. 41 sec. rather longer than usual. At 
mile-post 40 speed had recovered to 57.1, and 
the next 17 miles of rising grade were covered in 
17 min. 8 sec. Newbury, 53 miles, was passed in 56 min.; 
and up to mile-post 57 the St. George was ahead of any 
timing in the writer’s experience of runs over this route. 
Mile-post 57 was passed in one second under the hour, and 
a rate of 60 was being maintained when a severe and pro- 
longed check occurred before Kintbury, bringing speed 
down to 10 miles an hour. In the previous run with a 
heavier load the 10 miles after mile-post 57 were covered 
in 9 min. 57 sec., while for the same distance the St. 
George took 13} min. owing to the check. Further, 
another check occurred in climbing the Bedwyn bank, 
quite spoiling the ascent, so that three miles took over 
four minutes, whereas in the previous run they occupied 
only 8} min. These two checks caused fully four minutes’ 
loss of time. There had been every probability of passing 
Savernake before time, but the checks caused us to take 
77 min. 5 sec, Speed rose to 75 for one mile on the 
descent at mile-post 88, but these trains are timed too 
sharply for lost time to be recovered with heavy loads, 
Instead of slipping coaches the train stopped at Westbury, 
having made the run of 95} miles in 100 min. 32 sec., 
start to stop, at an average speed of 57 miles an hour, in 
spite of two checks. With a clear road the run would 
have been made in 963 minutes. At Westbury the load 
was reduced to 350 tons. The schedule passing times 
allow 52 minutes for the 473 miles between Westbury and 
Taunton, as this stretch includes the slow at Frome, with 
a climb of 7} miles immediately after, as well as speed 
restrictions on the new line. The St. George had to 
slacken to 10 miles an hour at Frome instead of to 30, and 
observed four speed reductions to 50, as well as being 
checked by signals before Taunton ; yet in spite of all 
made the run of 473 miles in 50 min. 42 sec., start to stop, 
averaging 56.1 with a 350-ton load. The final 4} miles 
up the bank after Frome were run in 4 min. 55 sec., the 
minimum being 50 on the rise of 1 in 107. 

At Taunton two coaches came off, leaving a load of 
300 tons to be hauled up the climb of 103 miles from a 
fresh start. In two miles speed had risen to 41, the next 
mile, on a rise of 1 in 209, was run at 52.9, and the final 
5 miles to the summit were run in 6 min. 14sec. at a 
minimum speed of 41.8. The whole climb took only 
14 min. 8 sec. from the start. Many a 4-4-0 engine has 
taken 15 minutes on the ascent with a load of 250 tons 
after running through Taunton at 60. St. George again 
touched 75 on the descent to Exeter, which was reached 
in 32min. 55sec. from Taunton. As the distance is 
303 miles, the average speed works out to 56. 

The four-cylinder engine 4008, Royal Star, worked the 
first part of the 11.50 a.m. express, consisting of eleven 
coaches—mostly large ones—making a load of 360 tons 
behind the tender. This load was taken throughout the 
journey, as the slip coaches were on the second part. 
The first 1} miles took 3 min. 10sec., and speed did not 
touch 60 for the first ten miles. Ealing, 53 miles, was 
passed in 8 min. 58 sec.; and Slough, 18} miles, in 
21 min. 82sec. Speed then improved, rising to 66.7; 
and the 164 miles between Slough and mile-post 35 
were run at an average of 66. Reading was passed 
slowly in 37 min. 28sec. The Royal Star did remarkably 
good work on the rising grades after the curve slack, 
attaining 64.3 and never dropping below 58.1 between 
mile-posts 40 and 67. This stretch of 27 miles was 
covered in 26 min. 21sec. Savernake was passed half a 
minute early in 78 min. 4sec., the engine having gained 
a minute after passing Reading. The climb up Bedwyn 
Bank occupied only 3 min. 56sec. It began at 62.1 for 
one mile, fell from 57 to 55 on the rise of 1 in 180, 
while the minimum was 52.1 up the final mile 
rise of 1 in 144, The descent was made at high 
speed, 83.7 being reached. Mile-post 95 was passed in 
93 min. 55 sec., and the train slackened through Westbury 
in 94 min. 31 sec., having so far averaged 60.6 with a load 
of 360 tons—a very fine performance. The climb of 
7} miles after Frome took 9 min. 28 sec., the minimum 
being 45 on the last quarter-mile. The engine was not 
“ pushed ” up the bank, as time was well in hand. On 
the descent to Castle Cary a rate of 78 was attained, but 
a slack to 30 at Bruton prevented a continuance of 





high speed; there were also three such slacks on the 
new line, and the driver did well to pass mile-post 187 in 
138 min. 47sec. Just before Taunton the train was 
badly checked to less than 10 miles an hour, and sent 
round the station vid the avoiding line, thus making a 
very bad start for the bank. Taunton, 142; miles, was 
passed in 146 min. 5sec., three minutes before time, the 
train having averaged 58.7 in spite of eight slowings. 
Owing to the check, six miles took 10 minutes instead of 
6}. The last five miles to the summit took 6 min. 49 sec., 
the minimum up the 1 in 80 being 36:7, while the 
average through the tunnel on a rise of 1 in 126 was 
41. The total time on the climb was 14 min. 49sec., and 
the summit, 153} miles, was passed in 161 min. 54 sec. 
Speed rose to 80 on the descent to Exeter, and a stretch 
of 16 miles was covered in 12 min. 87 sec. The train 
had covered 171} miles in 177 min. 12 sec.—leaving 
2} minutes for the remaining 1; miles—when adverse 
signals caused almost a dead stop; and the 1} miles took 
74 minutes, out of which one half-mile occupied 
84 minutes. Exeter, 1733 miles, was reached in 184 min. 
27 sec., but the net time—not allowing for curve slacks — 
was 1744 minutes. The actual speed for the first 
1713 miles was 58.1 in spite of eight delays. 

The same engine and driver once again worked the 
11.50 a.m. in a holiday season. This time the train was 
heavier, and consisted of ten large coaches, including a 
dining car, and three clerestoried eight-wheeled coaches, 
weighing 410 tons empty. As the train was very full, 
the total load was approximately 440 tons behind the 
tender. On this occasion there was a fairly strong side 
wind with heavy showers at times, and as no coaches 
were slipped at Westbury the Royal Star had no easy 
task in being required to haul a load of 440 tons at express 
speed as far as Taunton. The first 1} miles took 3 min. 
15 sec., and Ealing, 5} miles, was passed in 8 min. 59 sec. 
The passing times for the first 18 miles agree almost to a 
second with those of the previous run, although on this 
run the load was 80 tons heavier; in fact, towards Slough 
the Royal Star was distinctly gaining on the previous 
timing. Thus Southall was passed in 12 min. 27sec., and 
Langley, 16} miles, in 19 min. 27 sec. Unfortunately, on 
approaching Slough, the train was checked by signals just 
when speed was 63.1, and with a tendency to increase. 
Instead of passing Reading in 37} min., as there was 
every probability of doing, the train took 39 min. 18 sec. 
After the Reading slack the Royal Star did not make such 
fast time on the rising grades as previously. This stretch 
is exposed, and the side wind was felt to some extent. 
Speed did not rise above 57.1, and the 27 miles that were 
covered in 26 min, 21 sec. on the previous run now took 
29 min. 7sec. In the first hour 53} miles were covered, 
though probably 55 would have been but for the signal 
check. 

The climb from Bedwyn to Savernake took 4 min. 
38 sec.; it began at 56.2, dropped to 52.9 on the rise of 
1 in 180, began the rise at 1 in 144 at 46.1, and finished 
at a minimum of 40.9. No attempt was made torecover 
lost time on the descent, on which the maximum was 
70.6 for one mile. Westbury was reached in 102 min. 
16 sec., at an average speed of 56.0 from Paddington ; 
the net time would be 100}min. After slowing through 
Frome the climb of 7} miles took 9 min. 50 sec., and the 
minimum again dropped to 40.9 on the rise of 1 in 107. 

The last 4} miles to the summit took 5 min. 38 sec. 
Castle Cary, 1153 miles, was passed in 126 minutes at 
high speed, which on the descent had been mostly over 
72; butaslack at mile-post 120 brought speed down to 
30 miles an hour, losing quite two minutes, and a slack 
before Taunton reduced speed to 40. So far the Royal 
Star had hauled its 440-ton load to Taunton, 1423 miles, 
in 153 min. 32 sec., giving an average speed of 55.8, in 
spite of five slowings and a fairly strong wind. The net 
running time—not allowing for curve slacks—was 
149} minutes, so that the engine kept its booked time. 
Asa matter of fact, time was gained between Westbury 
and Taunton, in spite of the slack at mile-post 120. Two 
large coaches were slipped at Taunton, and the climb up the 
Wellington bank began at 55 miles an hour with a load 
of 370 tons. Speed rose to 60 on the rise of 1 in 209, 
but fell to 50 on the 1 in 167; on the 1 in 90 speed began 
at 48.6, fell to 36 on the rise of 1 in 80, while the last 
quarter-mile before entering the tunnel was run at 29. 
The whole climb of 103 miles took 14min. 24 sec., of 
which the last five miles occupied 7 min. 47 sec. On the 
descent to Exeter 14 miles were covered in 11 min. 14 sec., 
and speed rose to 80 for one mile. The train reached 
Exeter in 186 min. 4 sec.—that is, 6 minutes late. The 
actual journey speed works out to 56 miles an hour, but 
the net time for the run was 181} minutes—not allowing 
for curve slacks—so that, in spite of adverse conditions, 
the loss to the engine was only 1} minutes, which were 
lost on the Wellington bank. This run also represents 
very good work, 

In the height of the August traffic, the 11.50 a.m. 
consisted of two large dining cars, nine large eight-wheeled 
coaches, and three ordinary ones, and a six-wheeled 
saloon, making an empty coach load of 452 tons. The 
train was crowded, and the full load behind the tender 
must have been at least 480 tons. The engine was a 
four-cylinder, 4001,Dog Star, and it-may be of interest to 
state that the total length of the train—including engine 
—was 1034ft., and total weight 595 tons. A aie wind 
was blowing, but not so strongly as in the last run, and 
the weather was showery. Naturally the Dog Star, even 
with 583 tons adhesion, took longer than usual to get u 
speed with the heavy load. The first 1} miles too 
8 min. 81 sec. At mile post 6 speed was 52; at the tenth, 
58.1; at the thirteenth, 60; at the eighteenth, 64.3. 
After this it never fell below 62.1 for 17 miles, several of 
which were run at 64.3. Mile-post 10 was passed in 
14 min. 81 sec.; Slough, 18} miles, in 22 min. 45 sec. ; 
and mile-post 35 in 38 min. 26 sec. The Dog Star 
averaged over 634 from Slough to Reading, which was 
passed slowly in 89 min. 81 sec., giving an average of 
54.6 from the start. The slack to Southcote box took 
8} mins, It could not reasonably be expected that such 





fast time should be kept on the risin ades; besi 
heavy rain fell, and this did not cee pone 
Between mile-posts 40 and 56 speed did not exceed 55,3. 
but rose to 56.2 afterwards. In the first hour 53 miles 
were covered. The Bedwyn bank was begun at 53.7 
and after two miles of 1 in 180 speed had dropped tg 
46.1, while the final quarter mile was run at a minimum 
of 40.9 on the rise of 1 in 144. The total time on the 
climb of 3 miles 35 chains was 4 min. 34 sec., almost the 
same time to a second as Royal Star took with a 440).ton 
load. The descent to Westbury was taken at about 66 
though speed quickened to 73.4 for one mile. The train 
ran slowly through Westbury in 103 min. 10 sec., giving 
an average speed of 55.6 from London with a load of 
480 tons, and under conditions not altogether ideal. 

Incidentally, it may be mentioned that the Traffic 
Department has officially placed on record in the “ Gragt 
Western Magazine” an instance when the two-cylindey 
engine 2903, Lady of Lyons, passed Westbury in 99 min, 
from Paddington with a load of seventeen coaches 
approximately 470 tons, the average speed working out 
to 57.8 miles per hour. Resuming, one coach wag 
slipped at Westbury, leaving the Dog Star with a load of 
455 tons. The 7}-mile climb after Frome took 10 min, 
12 sec., the maximum being 46.1 and the minimum 41,4, 
A rate of 70 was maintained past Bruton. There were 
four speed restrictions to 50 miles an hour between 
Castle Cary and Cogload box, and these were observed 
with extreme care; so the 22} miles occupied 24} min,, 
whereas this easy stretch could be covered in 21} min, 
with a clear road. At Taunton four heavy coaches were 
slipped, reducing the load to 315 tons. The Dog Sta 
covered the 142; miles to Taunton in 156 min. 50 see,, 
averaging 55 miles an hour, with an enormous load, after 
slowing down seven times. If the train could haye 
maintained full speed after passing Castle Cary, Taunton 
would have been reached in 154} mino., leaving a loss of 
five minutes to the engine. It will be remembered that 
the Royal Star kept the booked time to Taunton, hauling 
440 tons in a stronger wind, and it is pretty certain 
that the Dog Star’s performance does not indicate the 
absolute maximum of possibility. The climb up the 
Wellington bank began at 57; speed soon reached 60, 
and was maintained at this rate for four miles up 
grades of 1 in 209. The rise at 1 in 80 was begun at 55, 
but speed dropped steadily, falling to 34.7 on the last 
quarter mile before the tunnel. The last five miles to 
the summit were run in 6 min. 51sec., the whole climb 
taking 12 min. 58sec. Comparing these times with those 
taken by the St. George hauling 300 tons, it will be 
remembered that this engine had to start afresh from 
Taunton, and consequently could reach only 54.5 where 
the Dog Star had been maintaining 60. The St. George 
ran the final five miles to the summit in 6 min. 14sec., 
more than half a minute less time, and the minimum was 
41.8—much better work. After attaining 78.3 on the 
descent, the Dog Star reached Exeter in 188 min. 3 sec., 
or 185} min. net time. The journey speed to Exeter works 
out to 55.4, and curiously enough the highest average was 
made with the heaviest load. On this run the whole of 
the slacks were observed with extreme care, and if the 
Dog Star failed to keep time with a load worthy of the 
Pacific, the attempt was certainly creditable. 

It may be as well to state that on four of these runs 
the drivers were not aware that the running was being 
specially observed; hence the results give a good idea of 
the work of the 4-6-0 locomotives in the ordinary way. 
After numerous runs with both classes, experience shows 
that the two-cylinder engines can accelerste trains as 
rapidly as the four-cylinder engines, which have 4} tons 
more adhesion, and their hill-climbing has been slightly 
better. To what extent the increased leverage due 
to the 30in. stroke has in this result is not 
certain. The two-cylinder engines maintain a high 
constant drawbar pull, which at 70 miles an hour, 
with a cut-off of 25 per cent., is 2.5 tons. One of these 
engines, hauling a load cf 320 tons, covered the 46} miles 
of slightly rising grade between Twyford and Swindon— 
passing in each case—in 40 min. 21 sec., equal to an 
average of 68.6 miles an hour. Speed never fell below 
66, and before Goring troughs rose to 72. The four- 
cylinder engines have attained higher speeds than the 
two-cylinder. They have frequently attained 80, and one 
reached 85 on a down grade of 1 in 220. On the other 
hand, the two-cylinder engines in my experience have 
not exceeded 79.2, and have rarely touched 75. How- 
ever, both classes continue to do excellent work. 

To complete these notes, it should be mentioned that 
the large coaches used on the Exeter expresses are very 
heavy ; the dining cars may weigh anything between 354 
and 384 tons, and eight-wheelers from 30} to 33} tons, 
while the clerestoried coaches vary between 23 and 27 
tons. 








Royal AGRICULTURAL SocreTy oF ENGLAND. — The annual 
general meeting of governors and members of the Royal Agricul- 
tural Society of England will be held in the Club Room at the 
Royal Agricultural Hall, Islington, on Wednesday, December %th, 
1908, at 3 p.m., to consider the balance-sheet and the reports of 
the Council and of the auditors ; to elect a president and trustees, 
vice-presidents, and auditors, to hold office until the next ensuing 
annual general meeting ; and to take cognisance of the election of 
ordinary members of Council made by divisions pursuant to the 
by-laws. 

SECRETARYSHIP OF THE IRON AND STEEL INSTITUTE. — The 
Council of the Iron and Steel Institute have appointed Mr. G. ©. 
Lloyd to the vacancy occasioned by the death of Mr. Bannett H. 
Brough, secretary of the Institute. Mr. Lloyd is at present 
secretary of the Institution of Electrical Engineers, having been 
appointed in 1904. In 1900 he was appointed assistant to Mr. 
Brough, at the Iron and Steel Institute, a position he held until 
his appointment to the Electrical Engineers. Previous to 
that he had had wide experience in engineering, and was 4s50- 
ciated for several years with the firm of Jeremiah Head and Son, 
Limited. He isa competent linguist, and has had considerable 
technical and literary experience. The Council have, at the same 
time, offered the assistant-secretaryship to Mr. L. P. Sidney, who 
was appointed as Mr. Brough’s assistant in succession to MT. 
Lloyd in 1904, Hitherto there has been no formal office of this 
description, 
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RAILWAY MATTERS. 


Tue Central London Railway, according to the Railway 
Vews, will apply to Parliament next session for powers to extend 
the line to Liverpool-street Station, thus obtaining direct access to 
the Great Eastern and North London Railways. A connection 
would also be established with the London County Council trams, 
ich it is proposed to extend from Shoreditch to Liverpool- 





wl 
street. 

Ir is stated that the Scottish railway companies are 
jerfecting a new scheme for treating mineral traffic, which, it is 
ml ulated, will effect substantial savings. They propose to cease 
weighing coal in wagons in their own yards, and will require of 
colliery owners to grant a consignment note, giving the weight 
and route by which the coal is to be forwarded. The scheme will 
permit of fewer railway hands being employed. 


Tur railway from Berchtesgaden to Hangender Stein, 
in Switzerland, is now operated by electricity, energy being 
obtained from waterfalls. There are two 450 horse-power tur- 
bines, each driving a 1000-volt direct-current generator. Energy 
is supplied to the motor cars from two trolley wires, and each car 
is provided with two 63 horse-power three-phase motors. with four 
main poles and inte oles. Still another Swiss road, from Salzburg 
to Berchtesgaden, will be operated by a single-phase current at 
10,000 volts. A third road, from Salzburg to the frontier, will 
employ direct current at 800 volts. 


Tue Railway Times publishes the official returns of 
the fiftv principal railways in the United Kingdom for the week 
ended November 22nd. ‘These returns show total receipts amount- 
ing to £1,947,320, being £41,362 less than for the corresponding 
week last year, whilst the mileage was 21,305}, or 13 more than 
for the corresponding week. The receipts were at the rate of 
£91 8s. per mile of line open, a decrease of £1 19s. 1ld. a mile, as 
compared with last year. The aggregate receints for twenty-one 
weeks on the same railways amounted to £47,059,715, a decrease 
of £1,078,497 upon the corresponding period of last year. 


Ir is stated that a patent automatic stop has been 
experimentally tried with on the Lancashire and Yorkshire 
Railway. It can be so arranged that it will shut off steam and 
apply the vacuum brake without any assistance from either the 
driver or fireman. The automatic stop is worked by the signal- 
man, or by means of an inclined plane which is fixed between the 
rails. So long as the signal remains at danger the inclined plane 
is raised so as to come in contact with a simple arrangement fixed 
underneath the engine, which acts on the steam regulator, closes 
it at once, and applies the brakes throughout the train. 


Ir was thought, states the Review of the River Plate, 
that before the end of the present session of Congress the ques- 
tion of tubesin the city of Buenos Ayres would have been settled, 
and that at least the concessions applied for by the Western and 
Amalgamated Railways would have been sanctioned. Such, how- 
ever, was not to be the case, as it has been resolved by a large 
majority to shelve the question until next year. This is a bad 
outlook for the city, which is not in a position to carry out 
the work, while the railway companies are, and the conditions 
that they offered to the Government were satisfactory to the 
community, 


DurinG the latter part of the month the construction of 
an important new Alpine railway line was commenced. This line, 
which is to be driven electrically throughout its entire length, is 
to establish a direct connection between Graubiinden, in the Alps, 
and eastern Lombardy. It is to run vid Edolo to Brescia. The 
section between Brescia and Edolo is already being built, and will 
be finished next year ; a Swiss firm has asked the Italian Govern- 
ment to grant a concession for the construction of the section from 
Edolo to Tirano. As the short Bernina railway in Switzerland is 
also already in the course of construction, there will exist, in two 
or three years’ time, a short railway route between Graubiinden 
and Brescia, Consequently, a much shorter route will also be esta- 
blished between Zurich and Venice, for it wil] not be necessary to 
touch Milan. 


AccorpING to the Railway Gazette, the New York, 
New Haven and Hartford Railway’s overhead contact line con- 
struction, which was designed particularly for rigidity, has given 
coasiderable trouble because it was too successful in this respect. 
It is on the double catenary suspension system, two upper steel 
messenger wires being connected to the lower copper wire, with 
which the sliding bow comes in contact, by triangular trolley- 
hangers spaced 10ft. apart. The sliding bow strikes these points 
of support a heavy blow, and the triangles are so stiff that break- 
ages result, as well as excessive vibration throughout the struc- 
ture, and a great deal of sparking. To remedy this, another 
wire has been strung an inch or two below the old contact wire, 
being hung from it at points half-way between the triangles. 
The sliding bow touches this wire only, and the blows at its points 
of support are cushioned in transmission to the rest of the struc- 
ture, instead of striking directly the stiff triangles. This has 
proved so successful that the overhead construction has now been 
modified in this way over a considerable length of track. 





Tue formation of a German State Railway Truck 
Union—Deutsche Staatsbahnwagenverband—on the 2Ist of the 
month at Frankfurt-on-Maine constitutes a very important pro- 
gressive step in the administration of German railways. Up tothe 
present each German state owns its own trucks, and if others tates 
make use of them they are charged for doing so. This entails a 
large amount of work in recording the number of kilometres that 
borrowed trucks have been run, the amount to be paid for the 
hire of them. On the Ist of April, 1909, this state of things 
will be changed. Instead of the number of the half a million 
trucks on the German railways which now belongs to each state 
being run in the interest of that icular state, each state will be 
at liberty to use any trucks which may be at its disposal without 
regard to their origin and will pay therefore a fixed uniform rate. 
The practice of sending defective trucks to their place of origin for 
repairs will cease and the repairs will be done wherever the trucks 
may become defective. This will greatly reduce the amount of 
unremunerative haulage of empty trucks, which is now very large ; 
and last, but not least, the differences in the construction and the 
manner of use of the truck depéts will gradually cease, because a 
uniform type of truck for the whole of Germany has been resolved 
upon, 


AN overhead wire-rope tramway, believed to be unlike 
any other, was recently erected for the Monterey Lime Company, 
San Francisco, Cal., at its plant about 40 miles below Monterey, 
by the Hallidie-Painter Tramway Company, successor to the Cali- 
fornia Wire Works, Oakland, Cal. The tramway runs from the 
company’s kilns to the ocean, approximately 2} miles, and passes 
over very rough country. In one place there is a span about 
2600ft. long, and a number of others vary from 800ft. ,to 1000ft. 
The tramway handles lime in barrels, two barrels to each carrier. 
The barrels are enclosed in the carriers so that they are completely 
protected from rain and heavy fogs, which are quite prevalent in 
that part of the country. Two attendants take care of the tram- 
way, one at the loading and the other at the unloading end. The 
capacity is fifty barrels per hour. The operation is very simple ; 
the carriers stop to load and unload automatically, and are auto- 
matically started when the next carrier comes in. The Monterey 
Lime Company has found the tramway of considerable benefit to 
it in the reduction of the cost of lime handling. Previously 


this was done by teams, and it is stated that the change in the 

mode of handling the lime has made such a difference to the 

an that where there was formerly a loss there is now a 
pro 





NOTES AND MEMORANDA. 


Macnesivum is now being employed to some extent as a 
de-oxidiser in brass manufacture, having the advantage over 
phosphorus that an excess may be used withoutharm, and, indeed, 
may improve the quality of the brass. Magnesium is a metal 
which belongs to the same family as zinc. Ordinarily the addition 
of 0.05 per cent. of magnesium to the brass is sufficient for 
de-oxidising purposes, 

Tue business done in the export of scrap and old iron 
and steel runs into very large figures. Our own exports have 
varied from 150,000 to 175,000 tons in recent years. Germany, 
from 90,000 to 165,000 tons ; Belgiun, from 60,000 to 70,000 tons. 
The United States exported 26,000 tons in 1907. Amongst the 
principal countries the trade is therefore not much less than half a 
million tons annually in times of good trade. 


More than 17,000,000 lb. of metallic aluminium were 
consumed in the United States during last year, according 
to W. C. Phalen, of the United States Geological Survey. This is 
an increase of over 2,000,000 lb. over the consumption in 1906, which 
amounted to 14,910,000 lb. The great increase in domestic use 
predicted in the early part of 1907 was not realised, and the failure 
of the predictions is attributed by Mr. Phalen, in large part at 
least, to the falling off in demand toward the close of the year as 
a result of general business depression. 


ALASKA gives promise of becoming in time a large pro- 
ducer of copper. The Bonanza mine in Montana has an ore body 
300ft. wide, which was cut at a depth of 235ft. by a cross-cut 
tunnel, in which there is 120ft. of ore averaging 22 per cent. 
copper, the middle 25ft. being almost pure copper glance running 
from 60 to 70 per cent. of copper and 28 oz. of silver per ton. 
This is probably one of the greatest showings of copper in North 
America, but the property is over 100 miles from railroad trans- 
portation, so that it will be several years before this copper can 
possibly come on the market. 


A PROSPECTOR sent to the South of India to look for 
coal is reported to have made an important discovery, though not 
quite along the lines of his search. He is reported to have dis- 
covered ‘‘tantalite” in a small hill tract west of Trichinopoly in 
the Kadavur Zemindary. The place lies some seven miles north of 
the Vayampatti, South Indian Railway station, in the midst of a 
populous district, but one which had never been thoroughly pro- 
spected before. Arrangements are, it is said, being made to have 
large samples of the ore extracted for the purpose of analysis. 
This is said to be the first find of tantalite in India. 


Tue total iron mined in Great Britain in 1907, accord- 
ing to the amended returns, was 15,731,604 long tons. Ore im- 
ported was 7,641.934 tons, making a total of 23,373,538 tons. 
Exports were 21,877 tons, leaving a net balance of 23,351,661 tons. 
To this is added 576,856 tons of pyrites residue, and 1,195,242 tons 
of forge and mill cinder, making a total of 25,123,759 of material 
for the furnaces. The pig iron made was 10,114,281 long tons, 
showing an average of 2.47 tons ore used for one ton of pig. The 
coal used forall purposes at the blast furnaces—including coal con- 
verted into coke—was 21,119,547 tons, an average of 2.09 tons of 
coal to one ton of pig iron. 


A paTENT has recently been granted in the United 
States for a blast-furnace construction which is offered as a 
preventive of hanging and slips and the resultant explosions. 
With a view to preventing choking of the burden and to secure a 
positive feed at the bosh, the inventor proposes to make this section 
of the furnace rotatable. The upper portion of the stack is to be 
carried on columns in the usual way. For the separate support 
of the bosh a circular structure of I-beams is provided, the beams 
being carried on brackets projecting from the columns. On this 
structure it is proposed to mount a heavy circular bed-plate with 
guides for antifriction rollers, the latter carrying brackets which 
are secured to the bosh. 


Tue question of improving the load factor of central 
stations by utilising the energy during the hours of low load for 
carrying out electro-chemical and electro-metallurgical processes 
was discussed at a recent meeting of the American Electro- 
chemical Society. The conclusion was arrived at that for many 
electro-chemical processes it would not pay to work intermittently 
or even with a reduced load for certain hours. On the other hand, 
intermittent working in the case of small electric furnaces, such as 
will probably soon be used to a large extent in steel works and 
foundries, would be easily possible. A case was cited of a Swiss 
steel plant, where energy was supplied at rates below the ordinary 
power rates during certain hours for working the elestric 
furnaces. 


An American patent recently issued to Willis R. Whit- 
ney describes a means for improving the operation and increasing 
the efficiency of arc lamps by improving the quality of the elec- 
trodes employed. The claims cover an arc light electrode formed 
out of a pure metal having a melting pvint materially higher than 
that of iron and yielding a luminous or flaming arc, the metal having 
a good electrical conductivity and melting ata temperature exceed- 
ing 2000 deg. Cent. The metal may be either titanium, molybde- 
num, tungsten, chromium, thorium, or uranium, Ii is stated that 
electrodes formed from these materials are very slowly consumed 
in the normal operation of the lamp, and give a luminous or flam- 
ing arc, which furnishes a very intense light of an excellent colour. 
Such electrodes may be employed as negative electrodes in con- 
nection with non-condensing positive electrodes. 


A PATENT issued November 3rd to Otto Meyer, of 
Richmond, Va., has for its subject a new electrolyte for electro- 
plating, one of the chief objects of which is to overcome the 
evolution of hydrogen at the cathode, which has a tendency to 
make the deposited metal porous or even spongy. The new 
process consists in employing an electrolyte comprising a solution 
of a chloride of a metal in alcohol, which latter may be wood or 
denatured grain alcohol. One way of preparing the bath is to add 
one or several per vent. of pure concentrated hydrochloric acid to 
the full strength alcohol, using the plating metal as an anode. 
Chloride of the plating metal is thus formed in the bath, and the 
process is carried out with — in the bath at starting a 
chloride of the metal. It is stated that in this way alcohol, with 
the addition of a small amount of pure hydrochloric acid, forms 
directly, while cold and with no further additions, an excellent 
electrolyte for a number of metals, including gold, copper, nickel, 
cobalt, tin, and iron. From 24 to 3 volts are required for over- 
coming the resistance of the bath. 


PREPARATIONS are being vigorously made for the con- 
struction of the largest water-power plant so far projected in 
Japan. The promoting company will have three generating 
stations in the province of Shiznoka, about 100 miles west of the 
city of Tokio, to which the bulk of the power will be transmitted. 
The first station, to be completed in the near future, will have 
60,000 horse-power capacity, the total cost being estimated at 
£1,750,000. The head at this station is 600ft. The dam, which 
is 300ft. high and 700ft. long, serves to store the water of the Oi 
River. Six three-phase25-cycle 6600-volt generators direct-coupled 
to 13,500 horse-power vertical water wheels will be installed, 
together with two 500 horse-power direct-connected exciters and 
transformers for a ay up to 66,000 volts. The length of the 
transmission line is about 105 miles. Steel towers 50ft. high with 
450ft. span will be used. The entire line will be in duplicate, so 
as to ensure continuous service. At the sub-station end of the 
line the voltage will be stepped down to 6600 volts, and current 
distributed in Tokio, Yokohama, and adjacent cities and towns. 








Contracts have already been made for the supply of about 20,000 
kilowatts, 


MISCELLANEA. 


Two Portsmouth dockyard officials are reported to have 
devised an apparatus which will automatically give warning of the 
escape of gasoline fumes or other deadly gases into the air in the 
compartments of submarines and in the bunkers of battleships, as 
well as in coal mines or other places where inflammable gases are 
to be suspected, giving such timely warning as to enable 
precautions to be taken against explosion. 


Tue Ligue Nationale Aérienne recently received from 
Commandant Dolfuss the offer of a prize of £400 for the first kite 
of French construction capable of lifting a man to the height of 
200 metres, and of maintaining him in the air for a period of at 
least one hour. It is interesting to see that attention is thus 
again directed to the use of kites, which would appear to have 
been somewhat neglected, owing to the success of the apparatus 
of the aéroplane type. 


In consequence of the number of mining accidents in 
the United States, legislative action is heing considered, and in 
Pennsylvania a Bill has been prepared, by the provisions of which 
a small tax is to be placed upon every ton of coal sold from 
Pennsylvania, the proceeds to form a fund from which the victims 
of mine accidents or their surviving families will benefit. It is 
held that the tax need only be three-quarters of a cent per ton on 
bituminous coal, and 1} cent a ton on anthracite coal. 


In reply to amemorial from the Association of the Cham- 
bersof Commerce of the United Kingdom, making recommendations 
in favour of underground telegraph wires being laid to Land's 
End, the Postmaster-General states that in his last report he 
expressed the hope that the underground lines would reach 
Penzance during the current financial year, and he trusts no very 
long time may elapse before it is completed to Porthcurno, the 
point from which the Eastern Telegraph Company’s cables start. 


Two Hungarians, Herr Christian Berger and Dr. Eugen 
Klupathy, a professor at the Badapest Polytechnic, have, it is 
stated, completed an interesting invention with respect to dirigible 
torpedoes, and Professor Klupathy recently gave a demonstration 
of the invention. The torpedo contains machinery by which its 
course may be directed towards an enemy’s ship and automatically 
altered when the vessel changes its course. In the demonstration 
by the inventor wireless telegraphy was employed, and the model 
used altered its direction left or right, according to the will of the 
operator. 


In the London and South-Western new dock extension 
scheme on the Woolston side of the river Itchen it is understood 
that, in addition toa dry dock 1000ft. long, provision will be made 
for a number of deep-water quays to accommodate the largest 
vessels afloat. The Parliamentary Committee of the Southampton 
Corporation has passed a resolution appealing to the company to 
construct the new dock works on the Southampton side of the 
river in the municipal area. As an alternative, it is suggested 
that, if the company go on with their works at Woolston as now 
proposed, an annexation scheme should be drafted to include 
Woolston in the borough of Southampton. 


Tse scheme for the construction of gigantic mercantile 
docks at Wembury Bay, outside Plymouth Sound, is sufficiently 
ambitious to suggest local intention to make up for past neglect. 
It is also another proof of the importance which mail and passenger 
steamship companies attach in these days to the provision of 
adequate facilities in the English Channel. Plymouth confessedly 
hopes to attract the Cunard Company, more especially by offering 
it the use of a dock system which is immediately accessible from 
the open sea. Therein the new project has great merits. The 
question is, however, whether the Cunard Company can afford to 
wait until Plymouth is ready for it, and whether Southampton 
— not be able to offer the requisite accommodation at an earlier 

ate, 


A SINGLE-LEAF bascule bridge of the Strauss trunnion 
type was recently putin service by the Chicago and North-western 
Railway across the North Branch of the Chicago River. It 
carries about 260 trains a day, apart from shuntings, and the 
river traffic is such that it must be opened about 1000 times a 
month. The operating machinery is housed at thé top of the 
tower. Power is furnished by two 50 horse-power motors. ~The 
driving pinions operate two racks connec to the first panel 
point ahead of the 28in. trunnions, and a spur-gear equaliser 
synchronises the movement of the two racks. There are also 
hand-power and pneumatic drives. The locking mechanism in- 
cludes a front support for taking live load off the trunnions and a 
truss lock at the rest pier end. The trunnion pier was carried 
down 115ft. to bed atk 5 


Ir is stated in a consular report that two wireless 
telegraphy stations are to be established permanently at Algiers 
and Oran, the latter being erected by the Admiralty, the former 





messages in time of peace, but it is established primarily as a 
means of communication in time of mobilisation. The Algiers 
station will be situated at Fort de |’Eau, some 10 miles east of the 
town, on the bay, the station at Mustapha being done away with. 
It will be open to all private telegrams, and will consequently be 
able to communicate with passing steamers. It will communicate 
direct with Port Vendres and the Eiffel Tower. Besides these 
two principal stations, which are soon to be in working order, 
secondary stations will be established at points not yet fixed and 
connected with one of the two head stations. 


Tue British Vice-Consul at Bone—Mr. H. Seratchley, 
M.V.O.— writing on the subject of inundatiohs at that town, states 
that the quarter called Colonne Randon is scarcely above the 
level of the sea, and in some places is slightly below, so that drain- 
age is very difficult. When the rivers Seybouse and Bon Djemmaa 
are blocked by a heavy sea their waters cannot find an outlet, and 
consequently overflow the river banks. It is proposed to construct 
a system of drainage all over the Colonne Randon at an estimated 
cost of £20,000, and pump the drainage water directly into the 
sea. For this purpose the town will require authority to contract 
a loan, a formality which will take some time to accomplish—at 
least two years. The undertaking is absolutely necessary ; the 
quarter is thickly populated by the working classes, and the 
imperfect sanitary conditions in which they are obliged to live 
renders that part of the town very unhealthy. 


A Butz for putting in force the decisions of the Berlin 
wireless telegraphy conference of November, 1906, as embodied in 
an international convention, has been laid before the French 
Chamber. The following details of the convention are of 
interest :—The conference has fixed wave lengths, one of 300 m., 
the other of 600 m., for the transmission of public messages by the 
wireless current. All stations must be able to produce and to 
receive one, at all events, of these two wave lengths. All public 
correspondence must be restricted to one of these wave lengths. 
A coast station, however, can use other wave lengths for long 
distance communications, or for messages other than those 
transmitted by the public, provided that these wave lengths are 
not under 600 m., and are not over 1600 m. Stations on board 
ship must use the 300 m. wave length. They are permitted, 
however, to use other wave lengths as well, provided that these 
are under 600 m. Ships of small tonnage will be allowed to use a 
wave length below 300 m. The conference likewise determined 
the wireless telegraphy charges for coast stations and those on 
board ships. The former must not exceed 60 centimes, and the 
latter must not exceed 40 centimes a word. In no circumstances 
shall the recipients of a radio-telegram be called upon to pay any 
charge for it. The whole charge must always be paid in advance 





by the sender, 





by the Postmaster-General. The Oran station may accept private - 
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Fig. 13—TABLE RUN TO THE HOT SAWS Fig. 14—RAIL CAMBERING MACHINE 
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Fig. 15—HOT BEDS IN THE RAIL MILL Fig. 16—RAIL FINISHING SHOP 
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REPLIES. 


H. A. (Swansea).—Probably the most suitable books for your purpose are 
“Producer Gas,” by J. Emerson Dowson and A, T. Larter, and Mr. 
Robson's book on “‘ Gas Producers.” 

B. ©. (Dunstable).—There are no books published dealing exclusively with 
the subject you mention, but you will probably be able to obtain much 
useful information from Turner's book on ‘‘ The Metallurgy of Iron.” 
It is published by Charles Griffin and Co., Limited, of Exeter-street, 
Strand, and the price is 16s. 

W. H. M.—You have no other course than to bring your invention to the 
notice of engine builders by writing to them. Separate valves for 
admission and exhaust are, of course, by no means new, and valves in 
the cylinder covers are sometimes used. The search you should make 
is amongst the patent specifications in the Patent-office Library, South- 
ampton-buildings, Chancery-lane, London. 


INQUIRIES. 


THE STANDARD AND DAVY ROBERTSON PISTON RINGS. 

Sir,—Can any of your readers tell me the addresses of the Standard 
Piston Ring Company and of the makers of the Davy Robertson piston 
ring? o£. 

December Ist. 

MACHINERY FOR MAKING LEAD SHOT. 

Sir,—! shall be glad if any of your readers could tell me where I can | 
obtain machinery for making lead shot for fowling pieces without the use 
of a shot tower. X. 

December 2nd. 
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MEETINGS NEXT WEEK. 





InetTiruUTE oF MARINE Enotngers.—Monday, December 7th, at 8 p.m., 
at 58, Romford-road, Stratford, E. Paper, ‘‘ Ventilation by induced 
Currents,” by Mr. Robert Gregory. 

Tue Juxtor Institution or Enoineers.—Saturday, December 12th, at 
3p.m. Visit the Garage and Shops of the London General Omnibus Com- 
pany, at Black Horse-lane, Walthamstow. 

Society or Exotnrers.—Monday, December 7th, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. Ordinary meeting. Paper, 
‘* Mechanical Flight,” by Mr. Herbert Chatley, B.Sc. (Engineering) Lond. 

PuysicaL Society or Loxpox.—Friday, December 11th, from 7 p.m. to 
10 p.m., in the Physics Laboratory, a College of Science and 
Technology, Imperial Institute-road, South Kensington. Annual Exhibi- 
tion of Electrical, Opti-al, and other Physical Apparatus. 

Tue Institution oF ELecrricaL Enoineers.—Thursday, December 10th, 
8 p-m., at the Institution of Civil Engineers, Great George-street, West- 
minster, 8.W. Ordinary general meeting. Papers: ‘Output and Economy 
Limits of Dynamo Electric Machinery,” by J.C. Macfarlane and H. Burge. 
“Commercial Electric Heating,” by John Roberts.. 

Tue instiruTion or Crvu, Enoingers.—Tuesday, December 8th, at 
8 p.m., at Great George-street, Westminster, 8.W. Ordinary meeting. 
Paper, ‘‘The Rotherhithe Tunnel,” by Edward Henry Tabor, M. Inst. C.E. 
Wednesday, December 9th, at 8 p.m. Students’ visit to the Works of 
Messrs. Dewrance and Co , 165, Great Dover-street, 8. E. 

Roya Socimty or Arts.—Monday, December 7th, at 8 p.m., at John- 
street, Adelphi, London, W.C. Cantor Lecture: ‘‘Twenty Years’ Progress 
in Explosives,” by Oscar Guttrann, M. Inst. C.E., F.LC., F.C.S. . Wednes- 
day, December 9th, at & p.m. Ordinary meeting. ‘ Kinematography in 
Natural Colours,” by G. Albert Smith, F.R.A.S., and Charles Urban, F.Z.8. 
‘Thursday, December 10th, at 4.30 p.m. Indian Section. “The Birds of 
India,” by Douglas Dewar, 1.0.8. 
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A Man and his Work. 


CO-PARTNERSHIP is in the air. The death of 
Sir George Livesey reawakened interest in the 
scheme he devised and carried out with such 
success ; and the acceptance by the trades unions 
of the proposals of Sir Christopher Furness, 
riveted attention upon the advantage of partnership 
between capital and labour. It was, then, no 
matter for surprise that this year’s meeting of the 
Labour Co-Partnership Association on Tuesday 
afternoon should be more than usually large, 
and although due allowance must be made for the 
fact that Mr. A. J. Balfour was the principal 
speaker, it is probable that, under any circumstances, 
at the present moment exceptional interest would 
have been taken in the proceedings of the society. 

Mr. Balfour was academic. He did not deal 
specifically with any particular form of co- 
partnership, and the advantages to be expected 
from it that appealed to him were the abstract 
results ratherthan the concrete. No onecould have 
described his speech as a business-like address. It 
did not touch at all upon the monetary advantage 
either to the workmen, to the principals, or to the 
country, and it avoided altogether any consideration 
of the practical details of co-partnership. In . 
respect it closely resembled the studied, scholastic, 
bookish—if we may use the expression without the 
slightest intention of belittling its value—address of 
Professor Pigou, of Cambridge University, and both 
were sharply contrasted with the ultra-business- 
like speech of Sir Christopher Furness. Mr. 
Balfour and Professor Pigou stand apart from the 
industries they discussed; they probably never 
come into touch with the actual day-by-day 
difficulties of labour economics; they spoke, 
therefore, as students, and it was a matter 
that could not have escaped’ the? ‘attention 


upon one particular aspect of co-partnership—a 
workman’s interest in his work nourished by the 
feeling of responsibility engendered by co-partner- 
ship. On the other hand, it was the material facts 
that appealed to Sir Christopher Furness. He 
made no pretence whatever that in introducing 
co-partnery he had the workman’s welfare in any 
way at heart. Co-partnership with him was a 
weapon for combating strikes, and particularly the 
internecine strike of union against union. His 
speech produced the effect of an attack upon the 
men and the union, and was out of sympathy with 
an audience composed, we should say, only for a 
small part of actual employers of labour, and 
very largely of indiscriminate sympathisers with 
“improvements” of all kinds. But whilst Sir 
Christopher Furness was not in touch with the 
spirit of the meeting, we fancy that when the 
matter is reviewed coldly and critically the value 
of the element that he introduced will he 
appreciated. Labour economics are not to be dealt 
with in any dilettante spirit; the wile of the 
serpent is quite as necessary and quite as 
admirable in the management of men as the 
gentleness of the dove. It is the combination 
of the two that goes by the name of tact. We 
think, therefore, that if we might take a mean of the 
views of the essential utilitarian—Sir Christopher 
Furness—and of the rather dreamy philosophers— 
Mr. Balfour and Professor Pigou—we should come 
near to understanding the elements of success in 
co-partnership. For two great elements are welded 
in human nature—self-interest and sentiment. The 
utilitarian appeals to the former, he holds out to the 
workmen the inducements of steadier occupation 
and more money, and he asks in exchange for 
industrial peace. The philosopher, on the other 
hand, offers the workman a sentiment. He tells 
him that co-partnership will give him a livelier 
interest in the work of his hand, even when that 
work is the monotony of bolt making or the 
drudgery of button-holing, and in exchange he asks 
for a sentiment—the pleasure of watching a happier 
and a brighter world. We say, again, that if these 
views can be harmonised—and as they are not 
naturally opposed, there ig no reason why they 
should not be—we shall get nearer to a general 
adoption of co-partnership. . Whether one is more 
important than the other; whether one is to be 
placed before the other, we shall not attempt to 
say. On Tuesday the principal speaker was of 
the sentimental school, but we shall not say that 
he did less good for the cause than a purely prac- 
tical man with his £ s. d. and creature comforts 
would have done. Asentiment more easily enters 
into the heart of a nation than a fact; if a general 
feeling can be engendered that the happiness of the 
country will be advanced by co-partnership, then 
co-partnership will have made a great stride for- 
ward. 

But whilst one party is working in this direction 
the other must not cease to labour at the practical 
details. It is not the object of the Labour Co- 
partnership Association to advocate any particular 
plan. Mr. Balfour very wisely insisted on the fact 
that in a great industria! nation many very different 
sets of conditions have to be met. No single 
scheme can satisfy them all, and the Association 
therefore welcomed all attempts that were made to 
fulfil the spirit of co-partnership. On the details 
—the hard, black and white, material details—of 
these schemes much work has to be done, and if it 
is done well and wisely co-partnership will succeed. 
In the industries in which we are particularly 
interested it is so far but little known, but as Sir 
Benjamin Browne shows in an article which we 
print to-day, the elements of success are not want- 
ing. Defeats there have been, but there are con- 
quests to counterbalance them, and there is 
justification for believing that if the spirit of 
co-partnership can be engendered in both capital 
and labour, there are no practical reasons why, in 
many industries, it should not be brought to 
complete fruition. 


Blackwell’s Island Bridge. 


IN our impression for the 5th of June in the 
present year will be found an article dealing with 
the structure connecting New York with the main 
land, and then known as Blackwell’s Island Bridge, 
but now finally and officially named the Queen- 
borough Bridge. We directed attention to doubts 
expressed concerning the strength of this bridge and 
to alterations which had been made in it. In the 
same month a committee of experts was appointed 
to determine whether the structure is or is not 
trustworthy. Their report has just been published. 
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The results of the inquiry are simply astounding. 





596 


THE ENGINEER 


Dec. 4, 1908 





<=> 





In few words, the bridge as it stands cannot safely 
carry more than one-third of the intended live load, 
and by reducing the dead load it can be made safe 
for only one-half the intended load. 

The bridge is of an unusuai type, in that it is a con- 
tinuous group of cantilevers arranged in five spans, 
no two of which are of the same dimensions. A 
diagram of it will be found on page 601. It crosses 
the East River at a point where a rocky island 
permits the erection of two tower piers 630ft. 
centre to centre. Beginning at Long Island, there 
is an anchor span of 459ft., followed by a span of 
984ft.; then comes Blackwell’s Island, crossed by 
a span of 630ft., after that a span of 1182ft., and 
then another anchor span on the Manhattan shore 
of 469.5ft. Nothing need be said about the 
approaches. The upper members are in effect flat 
link chains united to the lower or compression 
booms by trusses. We have in effect a trussed 
suspension bridge with ten sub-chains in each of 
the two main chains. There are no independent 
cantilevers, as in the Forth and Quebec Bridges, 
the ends of the cantilevers being coupled by 
“ yockers,” through which stresses are transmitted. 
It is a familiar fact that the determination of the 
stresses in statically indeterminable bridges, particu- 
larly those due to rolling loads, is a complicated and 
difficult matter. It appears that some doubt has 
been cast on the accuracy of the original stress 
charts, and they are all being calculated over again. 
Returning to the details, we find that there are 
two decks and four overhanging tracks. The lower 
deck is -intended to support a roadway about 35ft. 
wide and two lines of tramway. Outside the 
girders two overhanging tracks will each carry one 
line of tramway. Thus we have four tram lines and 
an ordinary road. The upper deck was intended to 
carry four lines of elevated railway, and level with 
it two balcony side walks. It is important to 
remember that as designed the bridge was to carry 
not eight, but six lines of tramway, and there were 
no balcony footways. The alterations, of course, 
greatly increased both the dead weight and the 
live load. The bridge ought to be ready for open- 
ing in a few weeks. As it stands, the alterations 
have not been completed. There are only six tram 
lines, and the footways are temporary arrangements 
on the upper deck inside the girders; but the 
balconies can be erected at any time, suitable pro- 
vision having been made for them. 

The fall of the Quebec Bridge raised doubts con- 
cerning the Queenborough Bridge, which is in some 
ways like it; the point in its favour being the cir- 
cumstance that the lower booms—the compression 
members—are straight instead of curved. After 
the New York press had written a good deal on the 
subject, two independent experts were called in by 
the bridge company to report upon it. These were 
Mr. Henry W. Hodge and Professor W. H. Burr. 
The former had the assistance of the staff of the 
firm of Boller and Hodge, bridge contractors, and 
the latter the staff of the Government Department 
of Bridges. It is, of course, impossible to follow 
here the reports of these gentlemen in detail; it is 
enough to say that they find the contemplated 
stresses in excess in several instances of the elastic 
limit of the material. No allowance has been 
made for snow and wind. The reporters make 
no attempt to explain the reason why mistakes have 
been made. The materials are all excellent; the 
workmanship leaves nothing to be desired. The 
design is said to be quite suitable, but the bridge 
cannot carry its intended load, and even with a 
reduction in the dead weight and a limitation in the 
number of cars to be on it at one time, the stresses 
are so high that the factor of safety must be small. 
In this connection it is well to bear in mind the 
results of Fairbairn’s experiments, referred to in 
our lastimpression. No iron girdercan be regarded as 
safe if it is exposed to shock and vibration while 
loaded to more than one-third of its breaking 
strain. What is true of iron is probably just as 
true of steel, at all events there are no large scale 
experiments to prove that it is not. The least that 
can be said of the bridge is that while it would be 
quite unsafe with the additional loading to which 
we have referred, even with the original loading it 
it would be dangerously stressed. ‘ The main truss 
members will not carry all the specified live loads for 
which this structure was designed, but it can carry 
a considerable live load in addition to its actual 
dead load.” In order that alive load of 3000 lb. per 
lineal foot may be carried, or, say, 5000 tons for the 
whole bridge, dead weight to the amount of 1000 Ib. 
per lineal foot of girder, or, say, 3200 tons must be 
removed. The total weight of the steel structure is 
about 47,000 tons, or nearly 10,000 tons more than 
that of the original design. Professor Burr's report 
is on the whole more favourable than that of his 





brother expert. The fact remains that the reputa- 
tion of the bridge is injured; and we shall be 
surprised if some drastic action is not taken before 
the public use of the structure is permitted. 


To what is this second failure to design a safe 
bridge due? We shall not ask to whom. We 
desire to leave the personal element out altogether. 
There are four ways in»which a bridge may be 
defective. The proportions may be wrong; the 
materials may be at fault; the workmanship may 
be inferior; or, lastly, any two or all these may be 
combined. It does not appear in this case that 
the design, workmanship, or materials were im- 
perfect; but it is obvious that unit stresses quite 
unjustifiably high have been accepted with a light 
heart. A tension stress of 17.4 English tons per 
square inch in the chain links and of 21 tons on 
the outer fibre of the pins seem, to say the least, 
to be risky: and be it remembered that these unit 
stresses were specified, and this without regard to 
snow, wind, or corrosion. The first explanation 
which occurs is that American bridge designers 
have attached an unwarranted and unwarrantable 
value to steel. They seem to think that it possesses 
an excellence which enables its dimensions to be 
almost indefinitely reduced. Put in other words, 
this is simply conceit based on ignorance—conceit 
in the merits of American steel and ignorance of 
the history of bridges. Dr. Burr says some things 
which justify this view. He writes :—‘ While, 
therefore, the specified loads and working stresses 
for the Blackwell’s Island Bridge are to be con- 
sidered as safe and satisfactory in the light of 
knowledge and precedent available when they were 
drawn, it is my judgment that the experience which 
has accrued in connection with the actual construc- 
tion of long span bridge structures within the inter- 
vening five years is such as to require some moai- 
fication of the high working stresses then thought 
permissible. I cannot concur in the opinion of the 
Commission of Bridge Experts that a possible com- 
bination of loads should be permitted to produce 
stresses just under the elastic limit. Whatever 
may have been considered permissible then, it is my 
judgment that the loading should be so modified now 
as to produce maximum stresses sensibly lower than 
that limit. It would be prudent to limit the greatest 
possible stresses produced by the ‘congested’ dead 
and wind loads to three-fourths of the elastic limit.” 
We can assure Dr. Burr that nothing has happened 
during the last five years anywhere to induce engi- 
neers in this country, or indeed in Europe, to say 
that it is not wise to load a metal nearly up to its 
elastic limit. They never dreamed of doing any- 
thing so foolish. Only United States bridge builders 
held to that theory. If, however, Dr. Burr will 
carry his memory far enough back he may call to 
mind a certain “ tin-bridge,” and a few others in 
the United States, which gave way with more or 
less disastrous results years before the period he 
names, simply because the factor of safety was too 
small. Bridge steel is just about as good 
now and no better than it was five years 
ago. If American practice and theory have alike 
been rash as regards tensile stresses, what is to be 
said of the way in which large compression members 
have been handled? There are no experimental 
data available about the strength of such structures, 
and yet they have been designed and put to work 
with a factor of safety so low that it would only be 
justifiable if nothing remained to be learned about 
the behaviour of long booms under compression 
stress. Our American contemporary, the Hngi- 
neering News,in an exceedingly temperate and 
able article, disputes Dr. Burr’s assertion, quoted 
above, concerning the view taken by the Commis- 
sion of Bridge Experts:—“The Board further 
advised that this “congested loading’ combined 
with dead load and wind pressure should produce 
‘no stresses anywhere reaching the elastic limit of 
the material.’ This recommendation has been 
interpreted to mean that unit stresses for this con- 
gested load just under the elastic limit of the metal 
were approved by this Board; but such an inter- 
pretation is wholly unwarranted.”” The designers 
cf the bridge adopted stresses amounting to 
24,000 lb. per square inch, or nearly 10 tons for 
ordinary structural steel. The maximum factor of 
safety could not have exceeded 3, and then, as 
we have said, no allowance had been made 
for wind pressure, snow load, or secondary 
stresses. We have here an astounding exhibi- 
tion of over-confidence. Whether we accept 
the view that it was the result of recklessness or 
ignorance, the result must be the same as regards 
the professional reputation of those responsible for 
the design. No great bridge such as this, intended 
to carry an enormous and ever-growing traffic 
for many years, can be regarded as safe unless a 





factor of safety of at least 5 is provided in every 
important member of the structure. , 

Noone man, no single group of men, is responsiblg 
for the failure of the Queenborough Bridge. It was 
the result of preliminary inquiries and investigations 
of committees of experts, of elaborate stress charts 
of calculations extending over months, all brought tg 
naught by the central fact that there wag ho 
dominant authority able and willing to insist on the 
absolute necessity for a proper factor of safety, 
Little or no value appears to be attached to factory 
of safety in the United States, and that is the 
cause of the enormous and disgraceful loss of |ifg 
which goes on year after year. If it had oncg 
been laid down that no design and no _ propor. 
tions that did not conform to this view woulg 
be regarded as even possible of adoption, then the 
result would have been entirely different. It must 
not be forgotten, too, that in this case no ‘onsidera. 
tion of first cost came into play. New York wanted 
the best that the bridge-building talent of the 
United States could give. We venture to think 
that she has not got it. Fortunately there are 
men at the other side of the Atlantic capable of 
much better things than the Quebec and ()ueen. 
borough Bridges. Possibly they will now be able 
to assert themselves. 


Labour Representation in Parliament, 


COMING as they do into close touch with trades 
unions, and affected as they are in no small 
measure by labour legislation, every phase of the 
law bearing upon unions and labour is of vast 
importance to engineers. We need, therefore, 
make no apology for dealing with a recent case in 
the Court of Appeal which is very largely political 
in character. There have been many trade union 
cases before the public in recent years, but we 
know cf none which is likely to cause more disturb- 
ance than this. In effect the judges have laid it 
down that it is illegal for a trade union to devote 
any part of its funds to the payment of representa- 
tives in Parliament ; and although, as we have said, 
the question is, to a large extent, of political interest, 
it suggests a series of problems of great difl- 
culty in relation to the legal position of trades 
unions. 

The material facts may be very briefly stated. 
The Amalgamated Society of Railway Servants was 
registered as a trade union in 1872. At that time 
the rules made no provision for parliamentary 
representation. Lately, however, it was thought 
desirable to amend the rules and provide for com- 
pulsory levies. In 1903 for the first time there 
were introduced into the rules words to secure such 
representation, and in 1906 it was provided that all 
candidates for election to the society should sign 
and accept the conditions of the Labour Party and 
be subject to its whip. Although the amendment 
was not properly carried, because there was no 
resolution of the executive committee that the 
alteration was urgently needed, it was certified by 
the Registrar. The present action was commenced 
by a Mr. Osborne, who disapproved of this amend- 
ment. He claimed a declaration that the rule 
requiring each member to pay Is. a year 
was invalid. He also claimed that the altera- 
tion of the rules in 1906 was invalid. Mr. Justice 
Neville, who tried the case in the first instance, 
decided in favour of the union, andit has remained for 
the Court of Appeal to reverse this decision and to 
say that the amendments are unlawful. The imme- 
diate effect of this judgment is that all compulsory 
levies for the payment of Labour members by this 
particular union are unlawful, while there is reason 
to believe, having regard to some of the obser- 
vations made by the Court of Appeal, that no trade 
union in the kingdom can raise money for this pur- 
pose unless and until the Trades Union Acts are 
amended by Parliament. The Master of the Rolls 
said: “A trade union may not either originally 
insert in its objects, or by amendment add to its 
objects something so wholly distinct from the 
objects contemplated by the Trade Union Acts as 4 
provision to secure parliamentary representation. 
His judgment also contains the following striking 
passage :—“ It is extravagant to suppose that the 
immunities and exemptions conferred upon trade 
unions by the Trades Disputes Act, 1896, applies 
under such circumstances as the society sought to 
set up. That Act confirms the view that the 
unions registered under the earlier Acts must have 
limited objects.” Who would have thought that 
the decision in this case, which places the unions 10 
a position of such great difficulty, may be due in 
some degree to the well-known Trades Disputes 
Act—that charter of the workman’s liberties? 
measure of that kind was bound, sooner or later, t0 
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turn the attention of the courts to the definition of 
a trade union. What kind of body is to be entitled 
to the privileges of that statute? A trade union is 
defined to mean any combination, whether tem- | 


porary 


between between | 


workmen and masters, or 


or permanent, for regulating the relations | 


LITERATURE. 


Power Railway Signalling. By H. Raynar Wilson. 
London: The Publishers of the Railway Engineer, 
3, Ludgate Circus-buildings, E.C. 

Up to the present time no really comprehensive work on 


| the subject of power railway signalling has been published. 


workmen and workmen, or between masters and | The want, however, is now well filled by this book, 


masters, or for imposing restrictive conditions | 
on the conduct of any trade or business. 
Registrar has no discretion to decide whether a | 
union may be registered ; but if any one of the 


registration shall be void.” The Act of 1906 made | 
it lawful for these bodies to do acts for which other | 
societies of men can be held legally responsible, | 
and it is therefore necessary for the courts to | 
exercise the greatest care in deciding what is and | 
what is not a trade union. The legal mind pro- | 
tested, and continues to protest, against the Trades | 
Disputes Act. What is more natural than that the | 
judges should take the earliest opportunity of | 
expressing their condemnation? The point was 
well illustrated by Lord Justice Farwell when he | 
said: — If a trade union can run a newspaper | 
and nobody were responsible for the conse: | 
quences Of libel, the proprietors of the Times | 
might register themselves as a trade union and | 
libel everybody with perfect impunity.” On| 
much wider grounds the decision of the Court | 


of Appeal appears to accord with justice and good | 
sense. The union whose members are pledged to | 
support a particular party, not only by their votes 
but monetary contributions, subverts the true 
principles of representative government. As Lord 
Justice Moulton said:—‘ Any other view of the 
fundamental principles of our law would leave it 
open to any body of men of sufficient influence to 
acquire contractually that authority in governing a 
nation which the law compelled individuals to 
surrender only to representatives, namely, men who 
accepted the obligations and responsibilities of the 
trust towards the public implied by that position.” 
What is the avowed object of the Labour Party ? 
We can answer this question by referring to the 
judgment of Mr. Justice Neville, who said that “ the 
intentions of the Labour Party were to promote 
legislation for the purpose of obtaining the pro- 
prietorship by the State of all means of production, 
so that the State would become the universal 
employer.” In view of this declaration it is 
eminently satisfactory to find that the law of 
England, as interpreted by men against whom no 
charge of political bias can be levied, is powerful to 
prevent the funds of trade unions being applied for 
such purposes. 

But apart from the fact that this judgment will 
prevent the Labour members from being supported 
by trade union funds, the principles underlying the 
judgment may possibly have a wider application. 
In effect the Court of Appeal has said: “ These 
funds must be used for trade union purposes.” 
At the present time they are lavishly spent 
in other directions, and even Mr. Henderson, 
the chairman of the Labour Party, has said, in 
commenting on the decision :—‘‘ Another point 
raised is this: Not only does it prevent us from 
imposing a compulsory levy, but it also prevents 
us from using any part of the trade union funds 
for other purposes.’’ He mentions the payment 
of election expenses as one thing which must 
inevitably be proscribed. 

It remains to take a look into the future. That 
Parliament will legalise the rules which the Court 
of Appeal have exercised is, of course, possible. 
3ut the question whether it is desired to amend the 
law will be more easy to answer when the attitude 
of the working man is discovered. Will he volun- 
tarily pay for representation in Parliament ? 

It is by no means certain that the presence of 
the Labour Party in Parliament has been produc- 
tive of any advantage to the working man. It is 
true, of course, that certain measures have been 
placed upon the statute book which have given 
temporary relief. The Trades Disputes Act, and the 
Workmen’s Compensation Act, both had certain 
immediate results which commend them to the 
working man. In the one case, he saw his union 
held immune from costly actions at law; in the 
other he saw himself in a position to make a claim 
against his employer for every trifling injury. But 
he failed, and those who represented him in Parlia- 
ment also failed, to study and provide for the 
remoter consequences of this class of legislation. 
Legislation which is directed against a particular 
class must needs be met by reprisals; and it has 
been apparent in recent years that employers are 
only too ready to avail themselves of every expe- 
dient which will relieve them of the burdens im- 
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purposes of such trade union be unlawful such | 





posed by labour legislation. 





which forms a valuable addition to existing railway 
literature. It contains a considerable amount of informa- 
tion on the subject, and we do not know of any system’ 
which is even moderately well known to which there is 
no reference somewhere in the 339 pages of this volume. 
The author, too, has a sound practical and technical 
knowledge of railway signalling, and was for some time 
connected with the Lancashire and Yorkshire and Mid- 
land railway companies, devoting his time to this special 
branch of railway practice. 

It is difficult briefly to state the scope of the book, but 
in a few words it may be said to contain a description of 
every known system for working lines, of operating auto- 
matic signals, and for the ‘manipulation of points and 
signals by power. 

It opens with a chapter on instruments, in which the 
few forms of block signalling apparatus which are 
commonly used are illustrated and described. The 
principle of working the systems adopted is also fully 
explained. In the next three chapters the author deals 
at considerable length with lock-and-block signalling. 
While discussing the system quite impartially, and mostly 
confining his remarks to descriptions of different 
apparatus and the methods of operation, the author 
leads the reader to believe that he is not in favour 
of the employment of this system. He states that 
very little has been done with it in recent years; except 
on the London and South. Western; the Great Eastern 
(suburban) and on the Scotch lines. “The small 
progress and probably also the present silence of the 
Board of Trade Inspectors, are no doubt due to the fact 
that lock-and-block cannot be regarded as perfect. 
During the last six years there have heen at least four 
collisions—two in London and two serious and fatal ones 
in Glasgow—on lines where lock-and-block was in 
operation. Other reasons are adduced, and the author 
refers ‘to other difficulties inherent in this system. In 
Chapter V. contact makers, slots, replacers, detectors, 
and insulated joints are fully illustrated and described. 
The elaborate precautions taken for safeguarding traffic 
passing over opening bridges are dealt with at length. 
The author explains that in this country signal boxes 
are generally provided at the bridges, together with fixed 
signals, and before the signalman at the bridge box can 
withdraw the bolt controlling the draw, permission 
has to be obtained from the signal boxes on both 
sides of the bridge, and the granting of this permission 
by the men in the distance boxes breaks down the 
block instruments, so that no train can be signalled 
towards the bridge, and the fixed signals leading in that 
direction are locked in the danger position. A com- 
parison is made with the American system, and it is 
shown in the latter case why so many accidents occur 
through trains falling through open drawspans. The precau: 
tions adopted in this country are given in detail together 
with the signal diagrams. The author then briefly dwells 
upon the working of single lines. He states that no 
scheme for controlling single lines by the united action of 
the signalmen at both ends of the section by means of 
block instruments should be entertained, as it is so easy 
for the man at the far end to say that the train had 
arrived when it had not. It is Suggested that an electri- 
cal contact should be provided which must be struck or 
depressed by the train before the “ train arrived” signal 
can be sent. Subsequent chapters describe the working 
of single lines by tablet systems, by electric train staffs, 
by automatic signals, and by other methods. 

Automatic signalling is very fully dealt with, and some 
excellent engravings are given in this section of the book. 
The descriptions are also clear, and the fair criticisms of 
the author enable the reader to form a good idea of the 
relative merits of the different systems. Other important 
chapters include automatic signalling on electric railways 
both in this country and abroad; locomotive cab signals 
and train control; electro-pneumatic power plants; and 
all-electric power plants. This is the last chapter but 
one in_the book, and the subject is carefully gone into, 
the system adopted at Crewe being fully described and 
illustrated. The last chapter deals with several systems 
of hydraulic power plants, which are in more extensive 
use on the Continent than they are hefe. There are 
four appendices, relating respectively to one wire three- 
indication block instruments (Moore and Powles’ patent) ; 
automatic signals on the Great Western Railway; 
signalling at the Central Station, Glasgow, of the Cale- 
donian Railway; and the rules relating to automatic 
signals. 

The descriptions throughout are concise and clear, and 
the diagrams are good and can be easily read. In many 
instances the author has put forward carefully thought 
out suggestions, and his impartial criticism of the various 
systems and plants enhance the value of the work. 
This book certainly forms a valuable companion to 
“Mechanical Railway Signalling,” written a short time 
ago by the same author. 


The Mechanical Engineering of Collieries. By T. Campbell 
Futers. Intwovolumes. Jsondon: The Chichester Press, 
30 and 31, Furnival-street, Holborn, E.C. 

Tue mechanical equipment of large up-to-date collieries 

has made very considerable strides within the past twenty 

years, and most elaborate plants are now laid down at 
the more progressive mines. Larger shafts, more efficient 
winding engines, larger cages, the introduction of electri- 
city, and many other innovations and improvements have 
caused the mechanical engineer to exercise his skill and 
ingenuity. The book before us deals clearly and con- 





cisely with the various problems which present them- 
selves, and illustrated descriptions are given of the latest 
classes of machinery and devices adopted. Volume I. 
opens with a description of the three methods of proving 
ground, which include the diamond drill, rope boring, and 
hand boring. The author deals with boring, shaft 
sinking, surface arrangements, shafts, and headgears. 
He discusses the question of the position of the mine, 
the cages, railway arrangements, screens, belts, fans, 
water supply, and other points coincident with the cow- 
mencement of a mine. In Chapter IV., where the 
question of shafts and headgears is considered, rope 
guides, shaft gates, headgear pulleys, and headgear for 
vertical winding engines are dealt with in a practical 
manner. 

In the second volume there are five chapters Detailed 
descriptions of the various methods of main and auxiliary 
haulage are given. The advantages of the different 
systems enumerated are briefly criticised. The other 
chapters in this volume deal with pumping; the genera- 
tion and transmission of power; and coke ovens. It is 
doubtful if electricity as a means of power for driving 
mining machinery has received that attention at the 
hands of the author which it deserves. It is certainly 
mentioned here and there throughout the book, and 
Chapter IX. is devoted solely to it. Nevertheless we 
consider that greater space could advantageously have been 
given to asubject more or less in its infancy, so far as mining 
is concerned, and one on which a considerable amount of 
ignorance prevails. The experiences of mining engineers 
with regard to the working and upkeep of electrical plant 
would have proved not only interesting but extremely 
valuable. The book is certainly good, and contains a 
mass of practical and useful information which should be 
appreciated by those in charge of colliery machinery. 





SHORT NOTICES. 


Transformers. By Gisbert Kapp, M.Inst.C.E. Second 
Edition. London: Whittaker and Co., White Hart-street, 
Paternoster-square. Price 103. 6d. net.—Twelve years having 
elapsed since the first edition of this book was published, it 
is only natural that the present edition differs very materially 
from its predecessor. The design and construction of trans- 
formers have undergone considerable changes during the last 
few years, and their outputs have also been considerably 
increased. The efficiency and voltage regulations have been 
raised, and, as with other electrical apparatus, the price has 
been reduced. In this new edition the author shows how by 
careful study of the thermic condition the output of a trans- 
former of given weight and cost may be increased. The 
portion of the book dealing with the testing of transformers 
and iron samples has also been considerably enlarged, and 
the ballistic and similar methods are described. An inter- 
esting chapter, which appears for the first time in the present 
volume, treats of the relations between the transformer and 
its circuits. In all possible cases the author has used graphic 
in preference to analytical methods, and where the latter 
were unavoidable only the simplest analysis and the ele- 
mentary calculus have been employed. There are fourteen 
chapters in all, and 219 illustrations. The last chapter deals 
with examples of modern transformers, and illustrations are 
given of some of the latest types as manufactured by various 
firms. 

Dynamo, Motor, and Switchboard Circuits. By W. B. 
Bowker. Second edition. London: Crosby Lockwood and 
Son, 7, Stationers’ Hall-court, E.C. Price 7s. 6d. net.— 
The second edition of this book has been enlarged by the 
addition of two new sections, introducing additional informa- 
tion more especially regarding central station design. The 
book now contains a very complete collection of diagrams 
showing the methods of connecting up motors and dynamos 
of various types, controllers, motor starters, alternating- 
current switch gear and machines, including three and six- 
phase rotary converters. Those who are unfamiliar with 
electrical connections, and are desirous of gaining this kind 
of knowledge, should find the book of considerable value, as 
it deals with the majority of problems of this kind which 
can arise. The work is not intended to be a theoretical text- 
book, but at the same time it should prove useful to students 
preparing for the City and Guilds of London Examinations 
in Electrical Engineering. 

The Theory and Design of Structures. By E. S. Andrews 
B.Sc. (Eng., London). London: Chapman and Hall, Limited, 
11, Henrietta-street, W.C. Price 9s. net.—So many books 
have already been written upon this subject and so frequently 
are they published, that it would be expecting too much to 
find much that is new. It would be difficult even to ex- 
pound a new theory. However, the author does not claim 
originality, but rather to have arranged the matter so that 
it covers a very wide field, intermingling theory with practice 
to a useful extent. It is quite unnecessary to give the con- 
tents of the book, as they are so similar to other books on 
the same subject ; but we would particularly draw attention 
to the practical examples in the design of structures. The 
printing is nicely done, and the drawings are clear. At the 
end of the book there are several useful tables which give 
necessary data allied to this subject. 

The ‘‘ Mechanical World’’ Electrical Pocket-Book for i909. 
Manchester: Emmott and Cohn, 65, King-street. 6d. net.— 
The 1909 edition of this little pocket-book has been consider- 
ably enlarged, the text being increased by 25 per cent. Among 
the new matter there is some useful information on electric 
bells and bell circuits, transformers, motor generators, rotary 
convertors, circuit breakers, balancers, boosters, electric lifts, 
shafting, couplings, &c. The work has been thoroughly 
revised, and a number of new illustrations have been added. 
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Metallic Alloys. By G. H. Gulliver. London: Chas. 
Griffin and Co., Limited, Exeter-street, Strand. 6s. net. 

Electrical Laboratory Course. R. D. Archibald, B.Sc., 
Assoc. M. Inst. C.E., and R. Rankin. London. Blackie 
and Son, Limited, 50, Old Bailey, E.C. Price 1s. 6d. net. 

Principles and Practice of Boiler Construction. By W. D. 
Cruickshank, M.I. Mech. E. 2nd edition. London: The 
Australian Book Company, 21, Warwick-lane, E.C. Price 
15s. 
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THE LANZ LOCOMOBILE. 


‘8 ONE of the most attractive exhibits at the Mining Exhibi- 
tion held at Olympia early in the year, was the engine shown by 
Heinrich Lanz, of Mannheim, for whom Mr. G. Reimers, of 
6, St. Bride-street, Ludgate-circus, E.C., is agent in this 
country. The engine was of more than passing interest, as 
it possessed many features which were radical departures 
from the ordinary. It was a stationary engine, of the type 


Fig. 1i—SECTION OF CYLINDER AND VALVES 


that is sometimes known as a locomobile. During the past 
twenty years these engines have been largely adopted for in- 
dustrial purposes, as they are not only convenient to handle, 
but they take up very little room. The absence of steam pipes 
also raises their efficiency, and in the engine under considera- 
tion steam superheaters are employed. It is claimed by the 
makers that all the troubles which were experienced when 
superheated steam was first introduced have been overcome 


Fig. 2-VALVE GEAR 


by the introduction of a double-seated balance poppet valve, 
which has proved to be by far the best valve the firm has 
tried, obviating the disadvantages of the slide, Corliss, 
and piston valves, and possessing the special features necessary 
for the use of superheated steam. The fundamental advan- 
tage of the poppet valve lies in the fact that it is a ‘‘ dead- 
beat ’’ valve making direct zontact with its seat without any 
sliding movement, thus requiring no lubrication. Whereas 


Fig. 3—CROSS SECTION OF CYLINDERS 


in the slide, Corliss, and piston valves the faces slide, and 
consequently require lubrication, a difficulty which is greatly 
accentuated when superheated steam is used. Further, this 
poppet valve being double seated the steam pressure acts 
only upon @ small area, thus reducing the wear and 
tear of the operating motion to a minimum. An illus- 
tration of the gear is given in Fig. 1. It is very simple and 
there are few working parts, and is suitable for high speed 
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working. In fact, we are informed that engines fitted with 
this gear are working at speeds of 300 revolutions per 
minute. 

The distribution shaft of the valve gear is shown 
separately in Fig. 2. The cam d, which is secured to the 
shaft a, actuates the double seated valves e. Antifriction 
rollers g are fitted to the valve spindles f, and they are made 
to press against the cam by means of the two springs shown 
at the ends of the spindles. The distribution shaft is driven 
direct by the excentric rod connected to the lever c without 
any intermediate links. The valve gear is ‘placed in the 
cylinder body just below the cylinder, and the power required 


to operate it is very small. The valve spindles are tubular 
and there are no stuffing-boxes. The spindles are, however, 
carefully turned to fit the guides, and a series of grooves are 
cut in the spindles as shown in the engraving, and these 
effectively stop any leakage of steam. 

The valve gear is quite accessible. The valves, spindles, and 
springs are contained in the cylinder casting and can be easily 
withdrawn. The distributing shafts with their cams are also 
contained in the cylinder body, and can be as conveniently 
withdrawn as the valves. The valve mechanism being totally 
enclosed, it is protected from dust, and as the working parts 
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Fig. 5—-HIGH-PRESSURE CARD 


run in oil lubrication, should be not only efficient but econo- 
mical. The engraving, Fig. 1,shows the steam supply valves to 
the high-pressure cylinder, and from Fig. 3 it will be seen 
that these valves are operated by the cam on the distribu- 
tion shaft worked from the automatic cut-off crank shaft 
governor. The exhaust valves of the high-pressure cylinder, 
also the steam supply and the exhaust valves of the low- 
pressure cylinder, are worked by cams on a common 
distribution shaft, which is operated by the excentric 
employed for driving the air pump. This arrangement 














Fig. 6—-LOW-PRESSURE CARD 


allows the distribution of steam to the high-pressure cylinder 
to be easily varied automatically to suit the load on the 
engine at any particular moment; whereas the common 
distribution shaft affects the working of all other valves 
without variation. The distribution shaft for the high- 
pressure cylinder is contained in a sleeve which is provided 
with a flange to secure it to the cylinder casting. At each 
end of the sleeve there are bearings for carrying the distribut- 
ing shaft, and upon the outer end of the shaft there is formed 
a series of grooves which, it is claimed, prevent oil from 
escaping. The distribution shaft for the low-pressure 
cylinder is similar to that-just described. Either sleeve with 
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Fig. 7—INDICATOR CARDS 


the shaft and cams can be quite easily removed by simply 
taking out four set screws. 

The engraving, Fig. 4, is a diagram showing the precision 
with which the Lentz valve gear cuts off and exhausts. The 
same diagram shows the theoretical curve for admission of 
steam through the valve to the cylinder, for the entire stroke 
with constant steam velocity. Figs. 5, 6, and 7 show indi- 
cator diagrams of high-speed engines fitted with this gear, 


Figs. 5 and 6 being of a compound locomotive—Fig. 5 of the 


high-pressure and Fig. 6 of the low-pressure cylinder. 











Fig. 8-GOVERNING GEAR 


Another important feature of this interesting engine is the 
patented automatic cut-off crank shaft governor, which is 
illustrated in Figs. 8,9 and 10. As previously mentioned, 
the high-pressure distribution shaft is operated through its 








rocking lever direct from the excentric on the crank shaft, 
which latter is automatically controlled by the Lentz 
governor. The details of this excentric are shown in Fig, 8. 
In this engraving C is a block securely keyed upon the crank 
shaft. dis the excentric disc surrounding the block. The 





three radial lines from the centre of the crank shaft on the 


— 


engraving indicate the angular movement of the excentrig 
which effects the movement of the excentric centre in 3 
straight line, as shown by the thick radial lines drawn from 
the centre of the crank shaft. A special feature of this 
arrangement is that the initial work of opening the valye 


Fig. 9-LENTZ GOVERNOR 


which is the greatest effort, is taken up by the block C, the 
thrust of the excentric rod being at right angles to the block, 
relieving the crank shaft spring of any harmful effects. 

Fig. 9 shows the elevation, and Fig. 10 a sectional, 
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Fig. 1O—SECTION OF GOVERNOR 








view of the Lentz crank shaft governor, which is of the 
‘Inertia ’’ type. It is mounted on the crank shaft adjacent 
to the excentric, and consists of a disc having an Inertia 
rim a, to which is connected respectively the centrifugal 














Fig. 11—GOVERNOR DIAGRAM 


pendulum g g and the circular governor spring h. The 
Inertia rim @ is mounted loosely upon the sleeve c, the 
latter being keyed upon the crank shaft A; the Inertia rim 
a is provided with a pin e, which engages the excentric 
disc d. Upon any change of speed from the normal, the 





Fig. 12—PISTON-ROD PACKING 


governor immediately operates upon the excentris dise d, 
through the pin E, thereby adjusting the’ steam distribution 
in the manner previously explained. Through the fly-wheel 








action of the Inertia rim a, the reaction of the valve geil’, 
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hich is comparatively small, is absorbed by the governor 
Shout affecting the adjusting parts, contrary to the 
por pendulum type of governor, in which these 
sseotioD8 affect the adjustment of the governor, being taken 











Fig. 13--SECTION THROUGH ENGINE 


up by the pendulum weights; and in the case of the 
ordinary slide valve, these reactions are considerable, and 
affect the regulating parts. 


| 
ing the governor the screw pin contained in the eye / | fixed rings form a double expansion chamber for each of the 
provided on the projecting arm f of the sleeve c operates | loose rings. Any lateral movement of the piston-rod is com- 
upon the spring h, and changes the tension of the spring ; and | pensated by the loose rings which are free to move in any 
this simple adjustment can be made whilst the engine isrun- ' direction, rendering the piston-rod free from any undue pressure. 




















Fig. 16—-COMPOUND SEMI-PORTABLE 


ning by extending the adjacent pin towards the crank shaft, We give an illustration of this packing in Fig, 12, and 
and boring the shaft to receive a tapered key, the movement | having seen an engine so fitted at work, we are able to 
of which varies the pressure of the adjacent pin upon the testify to the good results obtained. Reference to Figs. 13, 
spring. 14, and 15 will show the manner in which the engine is 
mounted upon the boiler; the steam cylinder portion of the 
engine is carried upon two vertical steel plates riveted to the 
boiler, each having at the top an angle iron bearer to which 
the cylinder portion is bolted. 

It will be noticed from the same views that the cylinders 
are not provided with steam jackets, this being the usual 
practice with superheated steam engines. The crank shaft 
bearings are secured to the boiler in a similar manner. Two 
vertical steel plates, with angle irons riveted to the top, carry 
the crank shaft bearing frame, as shown in Fig. 13. These 
bearings are bolted upon their supporting frames in such a 
manner that they have a slight sliding motion, and this 
relieves the engine from any undue stress caused by the 
expansion and contraction of the boiler. The boiler is 
thereby relieved of injurious stresses and vibration due to the 
running of the engine, and the boiler has therefore only to 
carry the weight of the engine. 

Fig. 14 shows a longitudinal section of one of the Lanz 





semi-portables, from which can be seen the general arrange- 
ments of alJl its parts. The fire-box can be withdrawn from 
the front of the boiler for inspection and cleaning ; the super- 
heater is placed in the flue beneath the smoke-box. The 
engraving shows the corrugated type of fire-box used in the 
larger sizes of engines, in which sizes an undertype flue is 
adopted, as illustrated. In the smaller sizes the fire-box is 
not corrugated and the superheater is placed above the 
smoke-box. 

An elevation of the engine with the condenser parts in sec- 
tions is given in Fig. 15. The exhaust steam passes through 
the feed-water heater into the jet condenser. This engraving 
also shows the method in which the low pressure distribution 
shaft is worked from the air pump excentric, as previously 
described. Fig. 16 illustrates a compound Lanz engine. 
In Fig. 14, which shows the longitudinal section of the 





Fig. 14-LONGITUDINAL SECTION OF SEMI-PORTABLE 


With the Lentz governor, the spring h, which has one 
end directly secured to the inertia rim a, and the other end 
engaging the arm of the sleeve c, which is keyed upon the 
crank shaft a, and which carried the pendulum weights, 





boiler, the position of the superheater is clearly indicated. 
The engravings given are of semi-portable engines, but this 
firm also manufactures portable engines of similar types. 
The following table of tests supplied by the makers shows 
the satisfactory results obtained from the Lanz engine fitted 
A special feature of the cylinder parts of this engine con- | with the Lentz valve gear with single superheater, as de- 
sists in the fact that the piston-rod and valve rods are without | scribed and illustrated above. 
stuffing-boxes. The piston-rod is packed with a patented |= Shs Set ete 
metallic packing made by this firm, which it is claimed is 














’ Normal Consumption Efficiency. 
economical : Duration 
working B.H.P. | per hour.) ».. Boiler and of test. 
load. Coal. | steam. Engine. superheater. 

. B. H.P. oe ige Ib. | ik Hours. 

107—128 121 | 1091 93 81 8 

140—168 1:12 10°49 93 83 8 

140—168 114 | 10714 92 80 8 

81 8 


220—260 110 | 97% 93 


These tests were all made on compound engires in general 
respects similar to those now described. 








NEW SYSTEM OF MAKING CEMENT PIPES. 





A NEW system of making cement pipes has recently been 
introduced in Germany. The cement of which they are 
manufactured has usually an admixture of asbestos, and often 
also a reinforcement of ‘‘ expanded sheet metal ’’ is added. 
The method of manufacture is, we believe, different from any 
that has previously been utilised. The manner of consolidat- 
ing the cement, whether with or without admixture of 
asbestos, is based on the action of centrifugal force. The 
pipes are generally made of thin cement grout, which is 

| frequently mixed with finely divided asbestos fibres. These 








Fig. 1S—PART SECTIONAL ELEVATION OF SEMI-PORTABLE 


will adjust the excentric upon the movement of the inertia rim 
at the instant of any variation of speed of the engine begin- 
ning to take place. The governor is very sensitive, as will 
be gathered from the diagram given in Fig. 11. For adjust- 





| latter not only act as a bond, but also assist in the proper 
| distribution of the cement within the moulds, and in com- 
| pacting it against the walls of the latter. The moulds are 
| placed in a machine which gives them a speed of rotation 
automatic in its action of making steam-tight joints and varying from 300 to 1500 turns per minute, according to their 
keeping the rod lubricated. This packing consists of a series internal diameter. The ends of the moulds when a sufficient 
of cast iron loose rings closely fitting the piston rod, and a | quantity of a thin plastic mixture of cement and asbestos has 
series of fixed rings interposed between the loose rings; the | been introduced are closed, and the rotation, by driving the 
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mass against the wall of the mould, efiects a separation of 
the comparatively solid materials and the relatively light 
water with which they were only in mechanical mixture. 
The cement mixture being thrown against the mould walls, 
the water forms a second internal lining within the lining of 
cement, which layer of water presses against the inner surface 
of the cement, and thus aids in making the latter smoother 
and more regular. 

The distribution of the mixture along the entire length of 
the tube is, we understand, remarkably even both as regards 
the thickness of the layer and specific gravity. In effecting 
this regular distribution, however, of two constituents so 
widely different in their normal state as asbestos and the 
heavier cement particles, it is, we gather, absolutely necessary 
to soak the asbestos beforehand in water, or, still better, in a 
silicate solution, for the purpose of increasing its weight and 
at the same time rendering it less slippery. In order tomake 
the asbestos fibres as heavy as possible by increasing their 
capacity for absorbing water, it is advisable to boil them, thus 
loosening them. Soaking them in solutions or emulsions of 
various materials has the advantage, over the employment of 
water alone, that the fibres do not lose so much water in the 
centrifugal process; for while the water itself is separated 
from the heavier asbestos, much of the material dissolved or 
suspended in the former remains attached to the asbestos 
fibres. 

Another way to lessen possibility of a separation of the 
asbestos from the cement is to commence the centrifugal pro- 
cess at a high rotational speed, so that the cementis given no 
time to separate from the lighter material. After separation 
of the water, the mould is rotated for about fifteen minutes, 
to compress the mass better against the walls of the mould. 
The latter is then removed from the machine, and, with its 
contents, is allowed to rest for two days, after which it is 
opened and the pipe stacked for a month to harden and dry. 
The mould is cleaned and oiled for further use. 

The foregoing process is for the manufacture of cement 
pipes without reinforcement. If, however, it is desired to 
give the pipes greater strength, they are made with an 
*‘inset’’ of “‘expanded metal.’’ In this particular, one or 
two points have to be considered. These, although apparently 
trivial, are of great importance. As is well known, ‘‘ expanded 
metal’’ is made by cutting parallel slits in sheet metal, and 
then stretching the latter in a direction at right angles to the 
length of the slits, Because such material has greater flexi- 
bility and strength in the direction of the length of the 
meshes—that is, at right angles to the direction of extension 
—it must be inserted in the mould in such way that the 
length of the meshes will lie parallel to the axis of the pipe. 
The open meshes of the ends of the sheet are hooked together, 
and fastened with wire; the edges are then welded together 
by the employment of the oxyhydrogen blowpipe. The metal 
insertion is placed in the mould, where it is held concentri- 
cally at the proper distance from the wall by means of 
stepped discs in the erds of the mould. The grout being then 
introduced through holes in the end walls of the mould, the 
iatter is set in rapid rotation, with the result that there is 
formed a pipe having an outer wall of cement and asbestos, 
and an inner layer of the same material, the expanded metal 
lying between the two, which are clinched together through 
the meshes of the metal. 

Where the pipes are required to:withstand great external 
pressure—as of earth—one layer of extra, stout expanded 
metal, or more than one layer of the thickness usually em- 
ployed for pipes made to withstand normal pre-sure may be 
employed. Experiments with other reinforc’' ¢ materials 
than expanded metal have shown the latter to |e the most 
satisfactory as regards lightness. and cheapness for a given 
strength. Where the pipes are to be cylindrical, as is usually 
the case, the axis of the mould must: be horizontal ; where 
however, conical pipes of uniform thickness of wall are 


required, it must be so inclined that the small end of the | 


mould lies below the horizontal. The reason for this is that 
while if a cylindrical moyld is not horizontal, the material 


| the bed by means of a rack and pinion. 
from a 20 h.p. variable speed motor, secured as shown to the | 


will tend to run to the lower side; if the mould be conical 
and lie horizontal the tangential force will throw the material 
towards that end which has the greater diameter. Where the 
axis is not horizontal, there are several elements which 
determine the action of the rotation on the grout, 
namely, the specific gravity of the material, the speed 
of rotation, the amount and the direction of the angle 
which the walls of the mould form with its axis, and the 
inclination of that axis to the horizontal. Of these five 
factors, the specific gravity of the grout and the shape of the 
mould are usually predetermined by the constituents of the 
grout and the necessary dimensions of the pipe to be made. 
The three other elements—peripheral speed, and the amount 
and direction of the angle of the mould axis to the horizontal 
—may be determined at will, and are usually fixed by experi- 
ment. In practice, the axis of the conical mould is placed 
so that the lowest point of the smaller diameter lies lower 
than that ofthe larger. The plastic mass has a tendency to 
sink to the lower and smaller end of the mould, although the 
tangential force tends to drive it to the larger and higher end. 
If, however, it be desired to make a pipe having a greater 
thickness at one end than at the other, the axis of the mould 
is given greater inclination towards that end, or the speed of 
rotation is diminished, or both. This process permits the 
manufacture of pipes of other thau circular outer form, or 
with lengthwise grooves or fins. Where bells are required, it 
is only necessary to use suitable cores. 

It is claimed for these pipes that their materials are proof 
against decay, water, fire, changes of temperature, and the 
action of bacilli or of constituents in the surrounding earth, 
as well as against the attacks of animal and vegetable organ- 
isms. They are also poor conductors of heat, electricity, and 
sound. The material may be worked in the same manner as 
wood; that is to say, it may be sawn, turned, bored, and 
polished. The material, it is pointed out, requires no tarring 
or other similar protection to increase its durability. If 
desired, however, it may be coated externally. To make 
them acid-proof the pipes may be coated with a protective 
material after they are made, but this may also be effected 
by introducing the desired protective material into the 
mould beforehand, and forming a film thereof on its inner 
surface before the grout is introduced. For very large pipes, 
where lightness is not an important requirement, sand, 
gravel, or other cheap filler may be used instead of asbestos. 
Joints are efiected either by the usual bell arrangement, or 
by having both ends alike, and using sleeves or mufis. 

Pipes made on this system are, it is claimed, suitable for 
tunnel sections, sewers—especially where there is very great 
earth pressure thereon—cable conduits, drain pipes, mines, 
for linings, for shafts, for wells, chimneys, pillars, and even 
for beams in fire-proof construction, as well as for masts for 
telegraph and other electric lines. The manufacturers are 
Rentsch, Otto and Schlosser, of Meissen, Saxony. 





LARGE LOCOMOTIVE WHEEL LATHE. 


AN electrically driven wheel lathe, specially designed to 
admit of heavy cuts at high speeds, and which will take 
wheels as large as 7ft. diameter, has recently been built 
by Beyer, Peacock and Co., Limited, Gorton. It embraces 
several novel features which will be found useful in railway 
shops. The castings for the fast and loose headstocks are 
identical, and are each provided with a cast steel spindle 12in. 
diameter by 18in. long. To these spindles are secured the 
face-plates, 7ft. 8in. diameter, and each face-plate has four 
chuck jaws. 


wheel and screw, while the loose headstock can be slid along 


fast headstock, and driving the lathe gearing direct by means 
of a raw hide pinion. This combination will allow of speeds 


1 _ Each headstock spindle has an inner steel | 
cylinder which can be adjusted independently by hand | 


Power is derived | 


varying from 30 to 3.33 revolutions per minute for boring and 
bossing wheels. The motion is communicated to the face- 
plate by the sliding pinion shown in the front of the head- 
stock. For turning tires and wheels on their axles the speeds 
provided are 3.33 to 0.37 revolutions per minute. These 
speeds are readily obtained by moving the shunt regulator in 
conjunction with the gearing shown on the head and the 
pinions gearing with the spur ring on the face-plate. The 
shaft in the bed is 54in. diameter. The pinions which are 
carried by this shaft are capable of being withdrawn from the 
external wheels on the face-plates by the levers shown in 
front of the head. 

The slide rests nearest to the fast headstock have a base 
plate extending across the full width of the bed, so that the 
front rest can be brought opposite the centre of the lathe for 
boring purposes. The slide rests for the loose headstock have 
short base plates only. The feed motions to all the rests are 
self-acting and variable, each pair being independently driven. 
In the middle of the bed, and placed between the slide rests, 
is a quartering attachment by means of which the holes for 
the crank-pins in a locomotive driving-wheel may be ac- 
curately bored while the wheels and axle remain between the 
centres. This attachment comprises two interchangeable 
boring spindles, which enable holes to be made in wheels 
which have either right or left-hand cranks to lead. The feed 
motions are self-acting, and can be withdrawn by hand. The 
quartering attachment, as will be observed, is driven by a belt 
which communicates the motion from a countershaft at the 
back of the lathe, and is in turn driven from the motor. To 
prevent them from turning while the quartering operation is 
going on the face-plates can be secured by stop pins, and bear- 
ing brackets are provided for supporting the ends of the boring 
bars. From the foregoing it will be gathered that the lathe 
can turn a pair of wheels upon their axle without inflicting 
torsional stress on the latter, or turn two tires simultaneously, 
or bore and turn a wheel-centre upon one face-plate while 
engaged on turning a tire on the other plate. 








INSTITUTE OF METALS.—The next meeting of the Institute of 
Metals is to be held at the Institution of Mechanical 
Engineers, Storey’s - gate, Westminster, on January 1‘/th and 
20th, 1909. In addition to the presentation of new papers, 
there will take place discussions on the several papers 
which were adjourned from the Birmingham meeting held on 
November 11th and 12th last. The papers on which discussions 
will take place include:-—‘‘The Mechanism of the Annealing 
Process for Certain Copper Alloys,” Messrs. Bengough and 
Hudson; ‘The Nature of Inter-Metallic Compounds,” Dr. 
Desch; ‘‘ Aluminium and Some of its Uses,” Mr. Bohevarri; 
‘‘Some Points of Interest Concerning Copper and Copper Alloys, 
Mr. J. T. Milton; ‘*Some Notes on Phosphor Bronze,” Mr. 
Philip ; ‘Plant Used in the Manufacture of Tubes,” Mr. Robert- 
son ; ‘* Metallographic Investigation of Alloys,” Mr. Rosenhain. 


Stemens SrarvorD ENGINEERING Soctety.—This Society held 
its first annual conversazione on Friday, November 20th, in the 
large hall of the Siemens Institute. In addition to the major 
ortion of the staff of Siemens’ Brothers Dynamo Works, Limited, a 
Lae number of local residents were present. The guests were 
received by the President, Mr. F. W. Schiller, and Mrs. Schiller. 
The exhibits were typical of recent advances in science and 
engineering, and were for the most part arranged by members of 
the Society, although there were a number of other notable 
exhibits, including:—Brennan mono-rail, Mr J. K. Catterson- 
Smith ; colour photography, Mr. Herbert Hey ; carborundum, the 
Vincit Company ; welding, the Thermit Company; domestic 
heating apparatus, the B.T.H. Rugby; tantalum and carbon 
lamps, Siemens Brothers Dynamo Works, Limited, London ; cable 
specimens, Siemens Brothers and Co., Woolwich ; engineering 
exhibits, Siemens Brothers Dynamo Works, Limited, Stafford ; 
and vortex rings, gyrostats, Geissler tubes, harmonograph, the 
egg and the induction motor, soap bubbles, microscopes, — 
quarian specimens, local birds’ eggs, and an airship model, a 
by the Exhibits Committee and by members of the Society. Mr. 
Catterson-Smith lectured on gyrostatics, Mr. Hey showed oad 
colour lantern slides, and Mr. A. F. Campbell Pollard expound 
smoke rings in the light of mathematics and an arc lantern, 
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RAILWAY MOTOR CAR FOR SIAM. 


A RAILWAY motor car delivered to the order of the Paknam 
Railway Company of Siam, from Messrs. John I. Thorny- 
croft and Co.’s Basingstoke Works, is of a type which will be 
of interest to railway engineers, embodying as it does many 
features which render it as suitable for passenger as for goods 
traffic. It will be seen from the accompanying engravings 
that the passenger accommodation is of the simplest character, 
as the car will be almost exclusively employed for carrying 
natives of the poorerclass. It is arranged to carry 40 persons, 
and is capable of ascending gradients of 1 in 40 and of 
rounding curves of 24 chains. 

The fuel may be either petroleum—kerosene—or petrol, as 
desired. Sufficient fuel is carried for a total run of about 
300 miles without replenishment. The four-cylinder engine 
fitted is of the standard Thornycroft type, developing 
30 brake horse-power on paraffin. The crank shaft, cam shaft 
and gear wheels all run in oil-tight casings, while the valves 
are mechanically operated. The cooling of the engine is 
amply effected by means of a radiator of the tank type, with 
vertical gilled tubes. A metal-to-metal clutch is used, which 
acts satisfactorily. The transmission gear is arranged 
to give two speeds in either direction—the first up to about 
18 miles per hour, and the second about 40 miles per hour, 
the maximum in each case being on the level. The final 
drive is by means of chain to one of the axles, and the whole 











It is unfortunate that this relief will have to be at the expense 
of the men, but with selling prices as low as recently there is 
no help for it. Both in the North and in the Midlands there 
has just been declared a reduction of 3d. per ton in the wages 
of puddlers, and of 24 per cent. in those of other ircnworkers. 
In consequence of the recent readjustment of the Midland 
premium both districts will maintain their normal relative 
positions. The new returns are the last which will be issued 


| 
| new North of England average selling price is 14s. 6d. less 
than that for September and October, 1907 (a year ago), and 
the new Midland return shows an even more considerable drop, 
| the corresponding price a year ago having been £7 10s. 6d., 
or £1 3s. 7d. more than now. Puddlers’ wages in both dis- 
| tricts are now 8s. 6d. per ton. The highest Midland rate 
| during the past nine years has been 11s. 3d. per ton, at which 
it stood for three bi-monthly returns running, during the 
period of six months from May to October, 1900, in the last 
trade revival ; and during that period selling prices were also 
very high, having been £9 15s. 4d., £9 18s. 8d., and £9 15s. 
respectively. The best of these three figures is £3 lis. 9d. 
| above the new Midland return issued this week, but then it has 
| to be remembered that the price of pig iron and other materials, 
as well as labour costs and other productive expenses, were also 
much greater then than now. It is quite possible that trade 
will pick up again in 1909, and there may be a gradual re- 
turn to the historic 1900 level. 








THE GIRDER SYSTEM OF THE QUEENBOROUGH 
BRIDGE. 


IN another place we have commented at some length on 
the Blackwell’s Island, or as it is now officially termed, the 
Queenborough Bridge across the East River, New York. Its 
girder system is very peculiar, so peculiar that we cannot 
call to mind anything quite similar. To make what we have 
| said elsewhere easily intelligible, we reproduce here, from the 

last issue of the Engineering News, a diagram which shows 
| the arrangement very clearly. The bridge partakes in its 
| character of a cantilever bridge and a continuous girder 
| bridge. We have first a double cantilever A, then two canti- 
levers and a trussed girder B, and then two more cantilevers 
C. Each of the three structures is so far statically deter- 
minate—that is to say, it can stand by itself without 
assistance; in so far it resembles the Forth and the Quebec 
| Bridges. 
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this year, and enable, therefore, a glance to be made at the 
course of affairs during 1908. The new Northern average is 
£6 12s. 3.68d., and the Midland one £6 6s. 11.12d., these 
being in each case the average selling prices for a period of 


two months (September and October). The Northern average | 


is a drop of 2s. upon the previous return (which was for July 


and August), and the Midland average is a drop of 2s. 9.634. | 


The Northern production is given as 6571 tons, which is, sin- 


Swain Sc 


But the matter does not end here. The cantilevers are 
linked up at L and R by what are termed “‘ rockers,’’ and the 
stresses at once become indeterminate. To make this clear, 
let us suppose that we have nothing but dead load to deal 
with, and that no stresses pass through the rockers or links 
| L, R. The bottom members are then in compression and 
the top members in tension. Let, now, a load come on at any 
' point, say half-way between R and C, then a portion of the 
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of this gearing is enclosed in an oil-tight casing. The axle- 
xes have Pennsylvania axle-box bearings, and have suitable 
means of lubrication. 

Speed changing and reversing are controlled bya single lever 
working in a *‘ gute.’? There isa lever at each end of the 
car, so that the driver always faces forward and has an 
uninterrupted view, The brakes are so arranged that the 
driver has control of a foot brake operating on the counter- 
shaft, and a hand brake which applies a slipper brake on the 
tires of the leading wheels, while the conductor has control of 
an independent hand brake working on the trailing wheels. 

On the trials, which took place on the London and South- 
Western Railway Company’s lines in the neighbourhood of 
Basingstoke, the vehicle carried a load equal to 40 passengers, 
and negotiated an up gradient of 1 in 40, with a 9-chain 
curve, at 15 miles per hour; and we are informed that the 
running proved to be smooth, while the comparative silence 
of the driving mechanism and the flexibility of control were 
very noticeable, 








PRODUCTION AND WAGES IN THE IRON 
TRADE. 
TRON and steel- masters will obtain some much needed relief 
Inthe matter of costs of production between now and the 
beginning of February, thanks to the new wages boards’ 
returns in the North of England and Midlands respectively. 











UNDERFRAME OF RAILWAY MOTOR CAR 


gularly enough, slightly more than in the previous return, 
when it was 6476 tons. Evidently the output has been more 
than maintained, although prices have been bad, and this 
sustaining of the demand is a welcome ‘‘ crumb of comfort.’’ 
The Midland production exhibits the same tendency, and to 
an even greater degree, for the latest production is 37,359 
tons, as against 32,354 tons in the previous return, or an im- | 
provement of as much as 5005 tons, Evidently, therefore, 
the demand is strengthening, customers having apparently | 
been induced to purchase more freely at the lower rates. No 
doubt iron and steel-masters would be justified in observing 
that such figures mean that they are having to do more work 
for less money; yet the fact that business is brisker must | 
count for something on the credit side of the general trade | 
position, and must to a certain extent be regarded as satis- 
factory. It is a good thing, also, that what is being made is 
going into early consumption, stocks of manufactured iron 
and steel being just now very low in both districts. There is, 
however, plenty of room for a further recovery of demand. 
The ten months’ output in the North of England has been 
34,292 tons, as against 58,458 tons in the corresponding | 
period of 1907, or a reduction of 24,176 tons, and it is stated 


| that never in the history of the trade has there been so great | 


a decline. The Midland ten months’ output is also much less | 
than a year ago. The present North of England bi-monthly 
average production of between 6000 and 7000 tons compares 
with about 26,000 tons for the corresponding period of some | 
ten years ago—but that was in a time of trade ‘‘ boom.’’ 
The sooner such a time returns, however, the better. The 


' Swain Sc. 


load may be transmitted to B, and conditions are conceivable 
in which the signs of the stresses would be reversed, and the 
bottom boom of C would be in tension and the top boom in 
compression. In practice, of course, this would not occur, 
because the proportion which the rolling load bears to 
the dead load is too small; yet the amounts of the 
stresses would he modified although the signs would 
remain unchanged. The loads on any part of the bridge 
influence the stresses all over it, much as they would do if 
it was a trussed suspension bridge. The calculations for 
such conditions become extremely complex and laborious. 
Our contemporary speaks very highly, however, of a method 
of simplifying them devised by Mr. Hudson, of the firm of 
Boller and Hodge. We have not space at present to explain 
what this method is. The tedious part of the calculations is 
the computation of the deflections and rocker stresses. This 
must be done anew for each position of the rolling or live 
load, several positions being selected. If the work is properly 
carried out, however, there need be only as many deflective 
computations as there are panel points. It appears that the 
rockers were not put in place until the girders were com- 
plete, and were then so adjusted that the dead weight pro- 
duced no stress in them. 

This girder system is, it will be seen, quite different from 
that of the Forth Bridge, the cantilevers in which simply 
support the ends of entirely independent girders which rest 
on the cantilevers. There is no stress connection between the 
various sections of the bridge. The same statement held 
true of the Quebec Bridge. 
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DIFFERENT METHODS OF IMPACT TESTING 
ON NOTCHED BARS.* 


By Mr. F. W. HarsorD, Assoc. Royal School of Mines, F.I.C., 
of London. 


So many methods of testing steel by impact have been suggested 
by engineers during the last few years that it has become a matter 
of importance to investigate the value of these tests as compared 
with the ordinary tensile tests which in the past it has been 
customary to rely upon largely, and also to compare the better 
known methods of impact testing with each other to see which 
gives the most concordant results. 

The experiments recorded in this paper were undertaken (1) to 
compare the results obtained by different methods of impact test- 
ing ; (2) to see whether such tests detected any irregularity in 
steel not revealed by the ordinary tensile tests, and to what 
extent they were in agreement with the latter. 

With this object in view three very high-class Sheffield steels 
were originally selected, and are referred to as ‘‘ standard steels,” 
but as the work proceeded it was considered desirable to include a 
series of steels made by the acid Bessemer, acid open-hearth, 
basic Bessemer, and basic open-hearth processes, so that all steels 
used .by engineers for structural and railway work should be re- 
presented. Tensile tests of all the steels and hardness tests by 
the Brinell method are also included. In all the tensile tests 
automatic diagrams were taken, and three are reproduced on 
Fig. 4. 

The methods of impact testing were too numerous to allow of all 
of them being experimented with, but broadly the methods may 
be divided into four or five classes, each having its supporters, and 
all being more or less used by different engineers and metal- 
lurgists. The methods of testing in common use may be divided 
as follows :— 

(1) One notch in the centre of the bar ; two supports ; fracture 
effected by a series of blows of a falling weight. (Seaton and 
Jude.) 

(2) One notch in the centre of the bar ; two supports ; fracture 
effected by one blow of a falling weight. (Fremont.) 

(3) One notch not necessarily in the centre ; one support ; 
fracture effected by one blow on overhung portion from a falling 
pendulum or weight. (Izod.) 

(4) Two opposite notches not necessarily in the centre; one 
support ; fracture effected by a series of blows of a falling weight 
on overhung portion. (Brinell.) 

(5) Same as (4), but with an arrangement for reversing the bar 
after every blow. (Kirkaldy.) 

In the case of the ‘“‘standard steel,” six duplicate tests were 
made on each steel by each method, except in a few cases, and in 
the case of these each was tested at least in duplicate, and in most 
cases four tests were made. It was intended to make six duplicate 
tests of each, but owing to some sets of bars which had been pre- 
pared for Brinell tests having to be discarded, there was not 
sufficient steel left for more than two tests in a few cases. 

In all over forty different steels were experimented with by the 
five different methods, and over 800 bars were prepared and tested. 


Test-bars. 




















Fig. 1 


It will readily be realised that the author could not afford to 
purchase a machine of each type to carry out the different experi- 
mental tests, so he sought the co-operation of the various gentle- 
men who had designed the different machines, and in every case 
they most kindly consented to test the samples if he would have 
them machined to the correct dimensions. This arrangement had 
the great advantage that in every case the tests were made by 
men with special experience of the particular method of testing, 
and the results from each machine were obtained under the best 
possible conditions, and are far more trustworthy than if, after a 
few days’ experimenting with each impact machine, the author 
had carried out the tests himself. In the case of the Kirkaldy 
tests, though they were done under the supervision of Mr. Kirkaldy, 
the author or one of his senior assistants was always present. 

It will be seen from the sketches of the test bars—Fig. 1—that 
they not only varied in size but also in the form of the notch, and 
the results would no doubt have been more comparable if it had 
been possible to carry out the experiments on bars of identical 
cross-sectional area at the point of fracture, and notched in a 
similar manner; each machine, unfortunately, has been designed 
to take bars of a special size. No doubt very different results 
might have been obtained had it been possible to use identical 
test bars for al] methods, but the object of these experiments was, 
if possible, to obtain some definite results as to the best method of 
testing, apart from such details as the variation in the shape and 
size of the test piece or the form of the notch, and to compare the 
different methods in actual] use. The importance of having a 
standard test bar is fully realised, but this can only be effectively 
discussed after the method of testing has been decided upon. 

The standard steels were all originally Zin. square rolled bars, 
and before preparing the test pieces the rolled bars were all heated 
for thirty minutes to a temperature of 620 deg. Cent.—1148 deg. 
Fah.—and allowed to cool in air to remove any stress due to cold 
rolling. The test bars from the other steels were all machined 
from bars of approximately the same section, rolled as far as pos- 
sible from ingots of abovt the same size, so that the amount of 
work on each should be the same. These bars were also heated to 
620 deg. Cent. for half an hour, and allowed to cool in air to re- 
move any stresses due to cold rolling and render them as nearly 
comparable with each other as possible. The bars were all slotted 
from adjacent portions so that any irregularity due to segregation 
should be eliminated as far as possible. 

It is well known that above 0.5 per cent. carbon the hardness of 
the steel prevents any reliable results being obtained with impact 
tests, and although a number of tests on higher carbon steels were 
made, they have not been recorded in the paper, as they are of no 
special interest. 

Variation on duplicate tests.—In considering any method of 
impact testing the first thing to determine is whether the method 
can be relied upon to give concordant results when testing the 
same material, and what is the maximum variation that is likely 





* The Institution of Mechanical Engineers. 


Other things being equal, the method which shows the 


to occur. 
least variation may be taken as the most reliable. 

The next point is to compare the results obtained with other 
methods of testing, for, assuming a method gave perfectly regular 
results, but that these results were quite at variance with those 
obtained by tensile tests under a static load or other accepted 
method of testing, the results would, to say the least, be open to 
the greatest suspicion, and certainly could not be accepted as 
correct, however regular they might be, without a most complete 
investigation. 
These were the first two points which, in the author’s opinion, 
called for investigation, and with this object the three standard 
steels, all having been duly heated to 620 deg. Cent (1148 deg. Fah.) 
for half-an-hour to remove any stresses due to cold rolling, were 
tested by each method of testing referred to. With the exception 
of the Kirkaldy method, six tests of each steel were made by each 
method. In Fig. 2 (column a) these results are expressed diagram- 
matically, and the following Table I. gives a summary. 


Steels. Percentage of Variution shown by 
each Method. 
UNTREATED STEELS. 


TABLE I,—Stundard 


Maximum 
variation on 
any. 


Percentage variation for 


0.26 per 0.32 per 0.41 per 
cent. C, cent. C. cent. C. 


Method. 


8 418 
38 
64 64 

8 30 
14 


Seaton and Jude 
Fremont 28 
Izod 

Kirkaldy (Horizontal) 


*» (Vertical) 5 
From these it will be seen that for the softest steel the Kirkaldy 
horizontal showed the greatest variation, the Fremont showed the 
uext greatest variation, and the Kirkaldy vertical the least. With 
the second hardest steel Izod showed much the greatest variation, 


Diagram showing Extent of Variation for cach grade of Standard Steel, 
Untreated, Overheuted and Restored, by five methods 


Vertical lines and numbers represent percentages of variation 





UNTREATED | ovemenreo | Restoreo 
satan Be tuemeetcheaetie Pitas ta 


| 

is 

| Seaton and Jude 
| 


| 6s. 
[ | 

| 

| 


| 
Fremont 


3 Sh so. 











». 





Hirkaldy, Horix 
| 
| 
j 
} 


| 
59; &: | 


ES SR eS ae ee Rare 


Kirkaldy, Vert 











UNTREATED = 
VERHEATEO= 
RESTORED 


Fig. 2 


and both the Kirkaldy methods much the least. With the highest 
carbon of this series Seaton and Jude, Fremont, and Izod all give 
most irregular results, the Kirkaldy, both horizontal and vertical, 
being the only methods giving any approach to regularity, 

It was considered that before drawing any deductions from the 
above results further tests were desirable, and if possible steels of 
inferior quality, but at the same time uniform in themselves, 
should be used, and it was decided that the best way to attain this 
object was to take two sets of six pieces of each of the three 
standard steels, and by heating them to a temperature of 1230- 
1250 deg. Cent. (2246-2282 deg. Fah.) to destroy their ductility 
partially, and then take half of these bars and reheat them ata 
lower temperature to restore in part the original properties of the 
steels. There is generally no great difficulty in spoiling steel by 
overheating, but its restoration to its original condition by 
reheating is by no means so easily achieved, and it was realised 
that the results might not be all that was anticipated ; but there 
could be no question that the properties of the steel would be 
distinctly affected by the drastic treatment proposed, and each 
set of duplicate bars being subjected to identical conditions, they 
should all be affected in a similar way, and when tested by the 
same methods should give fairly concordant results. 

Two complete sets of bars, each set sufficient to give six 
dupiicate tests by all methods, were therefore prepared, packed in 
two wrought iron boxes, the lids carefully luted on and screwed 
down to exclude air as much as possible, and both annealing boxes 
were heated slowly to 1230 deg. Cent. (2246 deg. Fah.) for one 
hour. At the end of this time one box was removed from the 
furnace, and the bars were cooled as rapidly as possible in air. 
The box cont+ining the other set of bars was allowed to cool down 
slowly to below 600 deg. Cent. (1112 deg. Fah.), and then heated 
up gradually to a temperature of 870 deg. Cent. (1598 deg. Fah.), 
and held there for ? hour, when it was allowed to cool slowly, the 
object of this reheatiog being to restore the bars partially to their 
original condition, and thus produce a set of bars intermediate as 
regards toughness between the untreated bars and those heated to 
1230 deg Cent. and rapidly cooled. 

It may be of interest to some of the members to know that these 
heatings were done in a small] electric furnace erected by the 
Electrical Company, at the works of the Westinghouse Brake 
Company. This furnace is of the resistance type, and a fused bath 
of a mixture of barium and calcium chloride was employed, which 
was gradually heated by the passage of the current ; the annealing 
boxes containing the samples were completely immersed in the 
molten bath, and the temperature of the furnace was controlled 
with the greatest ease to within 10 deg., even at such high 
temperatures as over 1230deg. Cent. In this particular case two 
pyrometers were kept in the bath, one being taken down by the 
author to act as a check upon the works instrument and avoid the 
possibility of any mistake. The author is greatly indebted to the 
Westinghouse Company for their kindness in allowing him the use 
of their furnace, which is an exceptionally useful type for heating 
small iron or steel articles where an exact temperature is required ; 
and when it is desired to prevent oxidation, an immersion in the 
fluid bath completely protects the iron or steel bars from the 
action of the air. 

Before proceeding with the tests, a few trial bars from the 
overheated set were tested by impact, and apparently little, if any, 





deterioration had taken place ; it was thought that possibly the 


complete exclusion of all oxidising conditions might have 
vented the usual deterioration taking place, so it was decid 
subject these bars to another heating in the annealing box jn » 
ordinary gas-fired furnace ; and Sir Robert Hadfield very ki in 
did this for the author at his Sheffield works. In Fig. 3 eit 
the temperature curve, showing that the bars were heated Pt 
hour at 1280 deg. Cent. (2336 dez. Fah.) and then quickly cooled. 
The overheated and the restored bars were then tested i 
the methods, and the detailed results are given in Table [xX if 
variations per cent. of each set are diagrammatically shown in 
columns b and ¢, Fig. 2. ” 

Table II, is a summary of the percentage variations 
heated and restored steels :— 


TABLE II. 


for over. 


erce g » a1 . 
Percentage variation, Maximum 
Percentage 

Variation 
in six sets 


0.26 | 0.32 | 0.41 of stecie 
60 «48 | Og 


Overheated, Restored. 
0.26 0.32 0.41 
5) 


16 


Carbon per cent. .. 


Seaton and Jude 85 


its) 


109 
19 d 35 


Fremont 
Izod oe ‘ais ‘ 31 
69 
47 d 35 


Kirkaldy (Horizontal) 29 60 


a (Vertical) . 49 








LL 

These results are by no means in agreement with the untreated 
bars ; the variations are much greater, and this is especially so in 
the restored bars. It might at first be assumed that these irregu. 
larities were due in a measure to the heat treatment, but jt is 
hardly conceivable that under the conditions of heating this can he 
the case, as, whatever the effect of heating on the physical condi. 
tion might be, the effect of the treatment should be the same for 
all bars of the same steel. To make sure, however. that this was 
so, duplicate tensile and alternating tests were made. Professor 
Arnold very kindly did the alternating tests at Sheffield and Mr 
Kirkaldy did the tensile tests, The results are given in Table II[,, 
and show that the steel is uniform and free from any marked 
irregularity. 

It will be seen by comparison with Table IV. that twice heating— 
once to 1230 deg. Cent. (2246 deg. Fah.) for one hour and once 
1280 deg. Cent. (2336 deg. Fah.) for one hour —with rapid cooling 
has actually improved both the elongation and contraction in area 
which are higher than in the original bars, and also higher than ip 
the restored bars reheated to 870 deg. Cent. (1598 deg. Fah.) and 
slowly cooled. 

This is a most extraordinary result, which is certainly entirely 
at variance with accepted opinions, and suggests that heating 
under non-oxidising conditions may not have such deleterious 
results on steels as is generally assumed ; the author hopes to be 
able to further investigate this interesting point. 

The variation in duplicate tests by the same method is so im- 
portant that it is desirable to consider these somewhat in detail, 
In the case of the 0.26 per cent. low carbon untreated steel we find 
that the Kirkaldy vertical gives the most uniform results, showing 
a variation of only 2 per cent., while the Kirkaldy horizontal 
gives the maximum variation on duplicate tests of 30 per cent., 
the maximum variation shown by the other methods being 25 per 
cent. and the minimum 7 per cent.; and these, if they stood alone, 
might be considered thane as approximating to the variation 
in duplicate alternating and tensile tests. If, however, we con- 
sider the overheated steels, we find the Seaton and Jude method 








Mone a 
Fig. 3 
showing a mean percentage variation of 69 Ly cent., Izod 35 per 
cent., and Kirkaldy methods 29 per cent. and 27 per cent, Turn- 


ing, however, to the restored steels, we find the same methods 
giving totally different results, and instead of the Fremont methods 


TABLE II1.—Tensile Tests, Standard Steels. 
OVERHEATED. 
Composition. 


Cc, Si. S. P. Mn. 


Contraction of 
area per cent 
Extension 
2in. per 


0.046 0.044 | 0.019 


| 
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on oOo oo} 


} 0.262 0.807 


SS 


Dt He NO 


0.077 | 0.032 0.019 0.797 


BE 
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0.487 
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i] | 


an 
A 





RESTORED. 


19.6 | 65.6 | 31.5! \9 ; | a | ogy? 
18.0| 64.1 | 335 | 2-262 ee ia 0.019 0.89 
30.0 | : 
30.5 |) 0-325 | 0.077 | 0.082) 0.019 
28.0 | 15 
27.0 | | 2-408 | 0.085 } 0.080 0.015 


0.797 
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0.487 


1 
4 
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Alternating Tests made by Professor Arnold. 


Overheated. Restored. 
No No. of 
eae alternations. 


on {| 198 
208 


204 
192 


226 
224 


No. of 
alternations 

140 
150 
169 
102 
160 
198 





showing the best results with a variation of from 20 per cent. 








to 25 per cent., we get a variation of 57 per cent., while the Seaton 
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and Jude shows 60 per cent., the Izod method showing relatively 
gmall variations for this low carbon steel. 

‘An examination of the 0.32 per cent. and 0.41 per cent. carbon 
steels by Seaton and J ude methods gives a variation of 55 per cent. 
and 50 per cent. respectively for the overheated and 48 per cent. 
and 95 per cent, for the restored, by the Fremont method 14 to 
16 per cent. for the overheated and 78 per cent. to 109 per cent. 
for the restored, and the Kirkaldy horizontal 59 and 60 per cent. 
for overheated and 29 per cent. for the restored, and the Kirka'dy 
vertical 36 and 49 per cent. If we examine each steel it will be 
seen that some methods show the greatest variat.on on the over 


heated bar, others on the restored bars, so that there is nothing 


Tensile Curves of Standard Steele. Untreated 


cent. C No. 30. 0°32 per cent. C No. 40. @°41 per cent. C 
. “ 


Bw 4 36 Yons 





Fig. 4 


nthe results to suggest that variations are due to lack of uni- 
formity in the steels. ' : ; 
1 To appreciate fully the variable results obtained on duplicate 
tests by the same method, it will be necessary to consult the 
tables giving detailed results, as the percentage variations already 
referred to are frequently the means of such widely varying 
figures that they are liable to be misleading unless the detailed 
figures are carefully examined. It was intended in calculating 
this percentage variation to have eliminated the highest and 
lowest in each case before calculating the mean average, but the 
great irregularity made it impossible to do so, and it was decided 
it was better to include all, with the exception of a few special 
cases Which were obviously abnormal. 

From a consideration of the above it seems reasonable to assume 
that the irregularity disclosed by the different methods of impact 
testing is not due to lack of uniformity in the material, but 
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largely, atall events, results from the defects of the method of 
testing, and it is a serious question how far methods showing such 
variations should be relied upon by engineers to differentiate 
between the physical properties of different materials. 

Relation between carbon content and impact tests. Leaving the 
question of the variations on duplicate tests, we now have to con- 
sider how the properties of the three different steels, as revealed 
by the impact tests, compared with these shown by the tensile and 
alternating tests. 

_An examination of the tensile tests in the untreated steels, 
given in Table 1V., shows that they were of very good quality, 
the ultimate stress increasing with the increase of carbon, with a 
corresponding slight decrease in the extension and contraction ; 





Three Sets of Curver showing relation 
between Resistance to Impact and 
Carbon Content, as indicated by fire 


showing that the steels were ductile in all cases, and there was no 
tendency to brittleness. 

The impact and tensile results are tabulated in Table V., the 
percentage difference between each steel compared with the lowest 
carbon being shown ; diagrammatically these results are shown in 
Figs. 5 and 6. 

From these it will be seen that both the Seaton and Jude and 
Fremont methods show a fall in resistance to impact between the 


TABLE 1V.—TZeusile Tests on Standard Ste-ls. 
UNTREATED. 










Fr 2 a Composition. 

3| 32 a 

2 6£| =| 32 

7 4 o 2¢2 ‘ a . e 

A - o 5 E Cc. Si. 8. P. | Mn. 
on! | 33.44 | 23.88 | 63.38 | a Se i 
201 | 33°91 | 26. 62.47 | 0.262 | 0.045 | 0.044 0.019 | 0.807 
39 | 34.87 24.04 | 60.28 | 28.00 0.325 0.077 | 0.032 | 0.019 | 0.797 

{ 38.22 | 24.36 | 61.23 | 25.70) | | 

40) 37.10 | 25.47 | 63.25 | 25.60) 0.469 0.085 0.030 | 0.015 | 0.487 


0.26 and 0.41 carbon steels of about 80 per cent., the Izod about 
27 per cent., the Kirkaldy horizontal 24 per cent and the Kirk- 
aldy vertical only 6 per cent. It is clear from the tensile tests 
that a difference of anything approaching 80 per cent. is very far 
from the truth, and the Izod and Kirkaldy horizontal, with about 
25 per cent. difference, is certainly the very maximum, and in all 
probability the real difference is considerably less than this. 
‘Turning now to the overheated and restored steels, we find both 





carbon steels in the overheated shows 12 per cent. and in the 
restored 23 per cent., and, assuming this is a measure of the duc- 
tility, we arrive at a figure in the case of the overheated bars 
approximately in agreement with that deduced from the tensile 
results; and in the case of the restored bars a somewhat higher 
result. Table VI. shows the results obtained from the impact 
tests for the overheated steels, and they are shown diagram 
matically in Fig. 5. 

From these it will be seen that we get the following results :— 

Overheated steels,Seaton and Jude results show that the 0.32 
carbon steel gave an average resistance of 77 foot-pounds, against 
38 foot-pounds for the 0.26 carbon steel, or an increase of 103 per 
cent. in ductility, and that the 0.41 carbon steel gave an average 
resistance of 42 foot-pounds against 38 foot-pounds for 0.26 carbon, 
or an increase of 11 per cent. in ductility, while the two Kirkaldy 
methods each show a maximum reduction in ductility of 25 per 
cent. between the 0.26 and 0.41 carbon steels. The other methods 
in some cases show a slight increase of ductility with the increase 
of carbon percentage, and in others a marted decrease, while the 
tensile results are quite normal, giving a higher tensile as the 
carbon increases. 

These results cannot be regarded as anything but most unsatisfac- 
tory, as there can be no question that as the percentage of carbon 
increases the ductility decreases. 

Restored steels. - In these steels the results are more satisfactory, 
as in all cases the ductility, as shown by the impact tests - 
Table VII. - decreases as the percentage of carbon increases, but 
in the case of Seaton and Jude the decrease between the 0.26 per 
cent. carbon and the 0.41 per cent. carbon is 65 per cent., and in 
the Fremont 34 per cent —both far more than would be e pected. 
The other methods give results more in accordance with the ten- 
sile tests. 

Summary of results of standard steels.—Table VIII. summarises 
the results on standard steels, showing the relative resistance to 
impact of each steel compared with the 0.26 per cent. carbon stecl 
taken as 100, and also the variations on duplicate tests. 














TABLE V.—Untreated Standard Steels, Average of Siv Duplicate Tests. 
Seaton and iia : Kirkaldy Kirkaldy — 
Jude. ro izod. (Horizontal). (Vertical). Tensile tests, 
g ' 2 = s ; 2 = y z A 
: 4 | &.3 | 4 Z| 25) & § 
x - | 5st | 3 5 ah Z 
3 S| §8% | 3 s | $85, 4 
- B | 58% : £15%3| z 
a & - 5 
0.26 im | 16.4 | 528 3032 33.67 
0.32 661 8 146 - 16 14.4 |} - 17 480 2984 2 34.87 3.5 
0.41 131 84 % - 79 12.0 - 27 404 - 24 2248 - 6 37.66 12.0 
TABLE VI.—Standard Steels. Average of Sir Duplicate Test 
OVERHEATED. 
0.26 38 200 14.0 325 1795 28.4 33.25 
0.32 77 103 | 207 ' 3 | 15.0 + 7 357 + 6 1492 - 17 3.9 + 8.7 2.75 - 13.5 
0.41 42 + Il 178 = Jee 15.8 + 13 251 - 3 1352 - 2 31.8 + 12 28.75 13.5 
TaBLE VII.—Standard Steels. Average of Sic Duplicate Tests. 
RESTORED. 
0.26 37 122 | 14.2 344 1304 29.95 ss 32.5 ae 
0.32 21 - 4 |; 101 j - 17 15.1 + 6 304 - 12 1124 - 14 32.9 + 10 3.2) - 7 
0.41 13 65 89 - #4 12.2 - 14 363 - 24 1028 - 2i 33.85 - 13 27.5 - 15 


from tensile and alternating tests—Table III.—the overheated 
steels are shown to be the most ductile, and both are distinctly 
better than the original untreated steels; comparing the differ- 
ences between the highest and lowest carbon in each case in the 
overheated bars, we find a maximum increase in ultimate stress of 
rather less than 4 tons, with a maximum decrease in extension of 
7 percent. The restored bars, although giving somewhat higher 
tensiles than the overheated and slightly less extension and con- 
traction, show approximately the same differences between the 
lowest and highest carbons as the overheated, and we might 
reasonably conclude that the maximum difference in ductility 


In each set the impact resistance of the 
0°26 per cent. Carbon Steel is taken as 100 


in every method and the other values are 
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Overheated and Restored. 
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between the lowest carbon, 0.26 per cent., and the highest carbon 
steel, 0.41 per cent., there is a difference of about 5 tons in the 


ultimate stress, equal to about 12 to 13 per cent., and we should 
expect that this would approximately represent the difference in | 


resistance to impact. If the automatic diagrams of these steels 


are examined— Fig. 4—it will be seen that at the point where Iccal 
contraction commences there is no sudden break in the curve, 





between highest and lowest carbon steel in each set of overheated 
or restored bars would not exceed about 15 to 20 per cent. 


| 
The Arnold alternating tests show very little variation between | 


the duplicate tests, as will be seen from the table of results, 
although, like the tensile tests, they show that the overheated 
bars are more ductile than the restored. 

The difference in alternations between the highest and lowest 


If we compare the 0.41 carbon steel in the untreated overheated 
and restored conditions with the 0.26 carbon taken as 100, we get 
for Seaton and Jude method values 16, 111, and 35 respectively ; 
for the Fremont method, 21, 89, and 66; for the Izod, 73, 113, 
and 86; the Kirkaldy methods being the only ones which show 
little variation. 


TABLE VIII. 


Impact resistance Percentage 
(taking value for | variation between 
.26 per cent. C. duplicate 
as 100). results. 


0.26 | 0.32 | 0.41 
per per. per | 0.26! 0.32 | 0.41 
cent. | cent. | cent. Cc. Cc. Cc. 


Method. 








C. C. Cc. 
~|"Seaton and Jude ..| 100' @2 | 16 | 15 | 35 | SO | 5a 
z Fremont 100—s 8} el 25 20 33 
3 Izod ess 100 & 73 | 7 47 | oF | 68 
= | Kirkaldy(H.) .. ..) 10) 91 | % | 3,13 | 8 | w 
Kirkaldy (V ) ..| 10; 8! oa} 2im] 5] 
Seaton and Jude. 100 | 203 _— «111 69 § 30 69 
= | Fremont 100/103 | 8 | 3 14 /| 16 , 2 
3 Izod “+ .. 100} 107 || 113 35 9 31 25 
: Kirkaldy (H.) .. 100 | 106 75 29 5g 60 60 
. Kirkaldy (V.) .. 100, & 75 27 20 47 A] 
Seaton and Jude ..| 100. 57 35 57 50 8 8 
a | Fremont .. .. ..; 10/ & 66 60 78 | 109 ~~ 109 
5 Izod st be 100 | 106 86 21 19 Re 4 
£ Kirkaldy (H.) .. .., 100| 8&8 76 26 2 29 2 
Kirkaldy (V.) .. ... 100! % 79 % 76 49 49 


{ 


Taking the results as a whole, the Kirkaldy methods and Izod 
method give results more in accordance with the tensile tests, and 
also show less variations generally in the duplicate tests, but some 

| of the results obtained by these methods vary so much that their 


value seems very doubtful. 








| FIRE-RESISTING construction was required for only 39 
| per cent. of the building permits issued in 1907 by forty-nine 
| leading American cities, the remaining permits being for wood 
| structures, 
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RECONSTRUCTION OF THE STOBSMUIR 
RESERVOIR AT DUNDEE. 


THE Stobsmuir reservoir at Dundee has recently been 
entirely reconstructed in reinforced concrete. 
has a cubic capacity of 889,643ft., representing a capacity of 
about 5,541,344 gallons. The depth is 16ft. Gin., and the 
area 400ft. by 150ft. As the tank is an old one with a firm 
bottom and the load to be carried is only a moderate one, 
the main beams were designed on the principle of three 
moments, which arrangement is a somewhat novel one so far 
as reinforced concrete 1s concerned. The main beams are 
146ft. in length, divided into eight spans of 18ft. In the end 
spans the depth of the beam is 27in. by a width of 10in., re- 





























This reservoir | 


pairs of hydraulic cylinders E and F;, F and EK). The 
hydraulic pumps are provided with six rams. One set of 


| pumps on the engraving is shown driven by an electric motor. 


A stand-by set is driven by steam, and may, as shown, be 
capable of being disengaged from the system by means of a 
clutch. As a still further stand-by one set of pumps may be 
worked by hand wheels. Suppose now that the motor-driven 
pumps are being used. The discharge from these is through 
a controlling valve J, which is of the balanced type, so that 
it can readily be manipulated by the steersman on the bridge. 
The actual method of doing this is not shown on the drawing, 
but it can be carried out in any convenient manner. By 
means of this valve the pressure water can either be discharged 
through the pipes G or H. If the discharge is through G, 
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RECONSTRUCTION OF THE STOBSMUIR RESERVOIR 


inforced by two 1fin. by 33in. Kahn trussed bars, whereas io 
the middle spans the beams have a depth of 20in. by a width 
of 8in., reinforced by four lin. Kahn trussed bars. The 


increase in the depth of the end span beam as against the | 


middle span beam was necessitated so as to admit of re- 
sistance to the greatest bending moment under the principle 
of calculation involved. The determination of the 
stresses in the beams was difficult because the beams and 
decking in the centre of the span were calculated as acting 
together—T beam—whereas at the column the decking could 
not be taken into account, and consequently the moment of 
inertia of the beam was not constant. The roof was sub- 
jected, on completion, to a test consisting of the application 
of a load of 15 tons on each of the main beams between the 
supports, or an equivalent of 120 tons on the total length of 
each beam. The test, conducted in the presence of Mr. George 
Baxter, M. Inst. C.E., the engineer to the Dundee Water 
Commissioners, and members of the Dundee Water Com- 
mittee, gave a deflection of only one millimetre, or one-tenth 
of the deflection allowed for in the specification. As 
originally designed it is intended to cover the roof with 
granolithic and then with a sufficient quantity of soil to 


permit of its being converted into a flower or winter garden. | i 
| an increased load on the rudder, an automatic device throws 


The reinforced concrete work was carried out by Messrs. 


John Ellis and Sons, to the designs of the Trussed Concrete | 


Steel Company, Limited. 








HYDRAULIC STEERING GEAR. 


A VARIABLE speed hydraulic steering gear has recently 
seen intreduced by Siemens Brothers’ Dynamo Works, 
Limited, of York Mansion, York-street, Westminster, and 





| is closed by a lever connected to tbe tiller. 


| the exhaust water will come back through H and vice versd, 
| so that the water is continually circulated and is not thrown 


away. 

Supposing the pressure water to be filling the pipe, then 
ram D is forced out of the cylinder F and the ram C out of 
the cylinder F;. The result of this is to turn the tiller to 
the left or port side, and it stays there till another movement 
ismade. On the other band, if there is pressure water in the 
pipe H, the ram C is forced out of the cylinder E and the 
ram D out of the cylinder E,, the result being that the tiller 
is turned to the right or starboard side, and again stays 
where it is left. After each movement the controlling valve 
When the valve 
is closed the hydraulic pumps continue working, but at the 
moment of closing the controlling valve automatically lifts 
all the suction valves of the pump so that these cease to 
discharge. As soon as the man at the wheel again actuates 
the controlling valve, the suction valves of the pump are 
returned to their seats and the water begins to flow. 

The variable speed principle of the gear lies in the 
hydraulic pumps, which are fitted with severalrams. When 
the load on the rudder is light, all the rams discharge 
water, but as the pressure in the delivery pipe rises, due to 


one of the pumps out of action. The motor has now one 
pump fewer to drive, and although the rudder will move 
more slowly on account of the reduced delivery from the 
pumps, the load on the motor will remain practically 
constant. As the pressure on the rudder still further 
increases, another pump is put out of action and so on until 
in the extreme case only one pump ram will be working. In 
this way, the makers point out, it is possible to fit a very 
emall motor, which may be calculated on the basis of the 
ordinary work required for steering a course at sea, and yet 
leave a large reserve of power for emergencies; the action of 




















ARRANGEMENT OF THE-HYDHAULIC STEERING GEAR 


of Stafford. This steering gear is claimed to possess a 
number of advantages over other forms of steering gear, 
and in particular to be far more economical in energy con- 
sumption. It consists of a continuously running motor, or in 


the alternative, a small steam engine, driving a set of | 


hydraulic pumps, which are connected to the rudder head 
through the.medium of rams, valves, &c. 


describe, and the ship is thus steered as desired. 

_ The accompanying drawing will serve to make the follow- 
ing description clear. . In this the rudder head is shown at | 
A and its tiller at B. The latter is joined by connecting-rods | 
0} and D' to the centre points of the rams © and D of two 


é J The intermediate | 
machinery is thrown in and out of action as we are about to | 
| present occupied by such gears. 


the gear, it is further explained, may be made very quick for 
use when the ship is proceeding slowly in narrow waters. 
In addition to the claims to which we have already drawn 


| attention as being put forward for this gear are the follow- 


ing :—(1) That it will steer a ship with only a small fraction 
of the steam needed for ordinary gear. (2) That it is 30 per 
cent. lighter than steering gears 2s at.present fitted in large 
ships; and (8) that it can be fitted into half the space at 
We may add that the 
engraving shows the gear as constructed for an experimental 
plant by John Hastie and Co., Limited, of Greenock. 








LAUNCHES AND TRIAL TRIPS. 


SARANAG, steel screw steamer; built by W. Gray and (io 
Limited ; to the order of the Anglo-American Oil Company, of 
London ; dimensions, 400ft. by 51ft. Qin. by 30ft. 3in.; engines 
triple-expansion, 27in , 43}in., 73in. by 48in. stroke, pressure 180 }f : 
constructed by the Central Marine Engine Works ; tria) tri,’ 
November 21st. " 

Konakry, steel screw cargo and passenger steamer ; built by gip 
Raylton Dixon and Co,, Limited ; to the order of Elder, Dempster 
and Co., Limited ; dimensions, 373ft. by 52ft. lin. by 22F¢, gin, 
to carry 8000 tons ; engines, triple-expansioa, 26in., 42in., 7(,,, 
by 48in. stroke, pressure 180 lb.; constructed by the North. 
Eastern Marine ; trial trip, September 23rd. 








NAVAL ENGINEER APPOINTMENTS, 


THE following appointments have been made by the Aq. 
miralty :— : 

Engineer Commanders :—E, Gaudin, to the President, add. 
tional, ary oe , to assist engineer overseer at Messrs. Parsons. 
and to the Dreadnought ; J. H. Dalrymple, to the Irresistible oy, 
recommissioning ; E. G. Guyatt, to the Lord Nelson, on commiy. 
sioning ; J. G. Liversidge, to the Triumph, on recommissioning ; 
G. H. Stainton, to the Scylla. . 

Engineer Lieutenants :—W. G. Heppel, C. L. J. Risch, L. Wal. 
ker, and C. W. Keats, to the Victory, lent for oil-fuel course; p, 
Pollard, A. W. J. Turner, and R. D. Harvey, to the Irresistible, 
on recommissioning ; R. Baron, to the Speedy, on recomniission. 
ing ; A. E. Cossey, to the Gossamer, on recommissioning ; H. |, 
Giles and W. G. Main, to the Lord Nelson, on commissioning ; J, 
Dawson, to the Spanker, on recommissioning ; H. D. Robinson, to 
the Triumph, on recommissioning ; and J. P. Leahy, to the 
Speedwell, on recommissioning. 

Engineer-Captain E. Little has beea awarded a good service 
pom of £150 ayear from Uctober 19th, in the vacancy caused 
y the promotion of Engineer-Captain W. L. Wishart. 








THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—The meibers 
will inspect the machinery in connection with Tower Bridge on 
Saturday, December 5th. They will assemble at 2.45 p.m. 
at the west cabin of the north pier of the bridge A meeting will 
be held at the Institute on Wednesday, December Sth, at 8 p.m., 
when Mr. W. H. Booth, M. Am. Soc. U.E., will read a paper on 
** Coal, its Composition and Combustion.” Mr. E. G. Rivers, 1.8.0., 
M. Inst. C.E., in the chair. Ic has been arranged for the next 
discussion evening to take place on Saturday, December 19th, at 
7.30 p.m., when Mr. Booth’s paper will be further discussed. 


THE ASSOCIATION OF WATER ENGINEERS.—Arrangements have 
been made to hold the thirteenth winter meeting of the Associa- 
tion at the apartments of the Geological Society, Burlington 
House, W.,,on Friday and Saturday, the llth and 12th of 
December. The proceedings will commence on Friday at 2 p.m. 
and on Saturday at 10.30 a.m. In addition to a lecture by Hugh 
Kobert Mill, D.Sc., LL.D., on ‘‘ The Measurement of Rainfali” 
(illustrated by lantern slides), the fsllowing papers have been pro- 
mised for reading and discussion, viz.: (1) ‘‘ The Water Supply of 
Hythe, Kent,” by Christopher Jones ; (2) *‘ Description and Notes 
on Teignmouth Moorland Water Scheme, ’ by Charles F, Gettings ; 
(3) A Short Account of a Water-borne Outbreak of Typhoid Fever,” 
oy Prof. William R, Smith, M.D., D.Sc., F.R.S. Edin. ; and (4)if 
time permit, a discussion on “ The Registration of Plumbers as 
affecting Water Authorities,” will be introduced by the Secretary. 


Tue London United Tramways Company recently gave 
notice of their intention to apply to Parliament in the ensuing 
session for a Bill asking for running powers over the Loudon 
County Council tramways, and for powers to compel the latter 
authority to construct certain tramways at Tooting so as to turm 
a junction with the company’s lines which end there, This would 
enable the company’s cars to proceed from the present terminus 
at Rough-lane to the northern end of Vavxnaii bBridge-road, and 
in another direction as far as the Victoria Embankment, as well as 
from the company’s existing terminus at Tooting over Westminster 
Bridge and along the Embankment to Blackfriars Bridge, and to 
the other end of the same bridge by another route. Running 
powers are also sought to be given to the London County Council 
to bring their cars over the company’s lines through Wimbledon 
and Kingston to Hampton Court. The effect of these changes 
would be that passengers from London for Hampton Court would 
not have to change cars at Tooting as at present. 


ELEVEN Montus’ CLYDE SAIPBUILDING.—During the month of 
November Clyde shipbuilders sent into the water 28 vessels of 
42,550 tons, this output being above the average figure for the 
corresponding month in previous years, and the third highest 
monthly figure for this year. This is accounted for largely by 
the inclusion of the two large P. and 0, liners Orsova and 
Otway, each of about 12,000 tons, with engines of 11,000 indi- 
cated horse-power. Apart from these important vessels only one 
was over 5000 tons, and eight over 1000 tons, while no fewer 
than 20 were under 500 tons. The Clyde total for the eleven 
months is 255 vessels of 315,200 tons. This is less than the 
aggregate of last year by 63 vessels and 217,400 tons. From 
the activity which has obtained in launching for many months 
past, taken in conjunction with the scarcity of fresh contracts 
until recently, the decrease on the year's output will be the 
most marked of any in the history of the industry since 1884, 
when the output fell to 296,850 tons from the high figure of 
419,660 tons for the twelve previous months. The additional 
Admiralty orders placed with Clyde firms within the past few 
weeks, which have already and very recently been noted in 
THE ENGINEER, have come not a moment too soon. Most of the 
firms sharing in the fresh work were reduced to their last vessel, 
in some cases, indeed, the stocks were entirely empty, and 
although the work involved cannot be expected to last very long, 
or enlist the services of any large proportion of the usual working 
staff of the establishments, it has come as a welcome relief to the 
severe depression, and will influence a larger area than the 
immediate districts concerned. There has also been a gratifying 
resumption of orders for mercantile work, and the outlook 
altogether is more cheering than it has been for months past. The 
Fairfield Company, in addition to the three torpedo destroyers and 
a second-class cruiser, is to build three steamers for the Zeeland 
Steamship Company for the service between Queenborough and 
Flushing ; Wm. Denny and Brothers, in addition to a torpedo 
destroyer, are to build a cargo steamer of about 8000 tons 
deadweight for P. Henderson and Co., Glasgow ; John Brown and 
Co., Clydebank, a paddle steamer for the General Steam Naviga- 
tion Company ; MacKie and Thomson, Govan, three steamers for 
Australian and New Zealand owners; the Clyde Shipbuilding 
and Engineering Company, Port Glasgow, three steamers each 
30Uft. in length; the Greenock and Grangemouth Dockyard 
Company, a tank steamer of 6500 tons for Glasgow owners , 
D. J. Dunlop and Co., Port Glasgow, two steamers about 
x00ft. in length, for an Australian firm; Robert Duncan and 
Co., Port Glasgow, a steamer of 8000 tons deadweight capacity 5 
A. Rodger and Co., Port Glasgow, a steamer of — 
Alley and McLellan, three steel barges for foreign owners. It 
is reported in addition that a Clyde firm in the upper reaches 
has received’ orders for two cargo steamers of about 8000 tons 








deadweight. 
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— IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Pig Iron Improvement. 

Pic iron can be described this week as in a more satisfac- 
tory condition. The favourable change in Cleveland has put more 
heart into sellers here, and on Birmingham Exchange this (Thurs- 
day) afternoon there was a more hopeful and confident feeling than 
for two or three weeks past. A feature of notice is that deliveries 
of pig iron are not adequate to the wants of consumers. The 
majority of makers have tvarly cleared out their stocks, and by 
restricting the make the current output has the appearance of 
being insufficient for the market's requirements. This situation 
materially assists sellers to maintain prices. Producers to-day 
were very firm at late rates, and for delivery over the tirst half of 
next year an advance was asked. Makers of best Staffordshire 
foundry iron took contracts which they would not undertake to 
execute except at their own convenience. In Northampton and 
Derbyshire forge iron moderate sales were made. ‘There is plenty 
of work in hand at the furnaces, and, with stocks small and a large 
proportion of their make sold three months forward, sellers are 
not inclined to give concessions in prices. Quotations were named 
at:— Forge pig iron, Staffordshire common, 46s. ; part-mine, 48s. 
to jks. 6d; best all-mine, 80s. to 81s.; cold blast, 110s.; 
Northamptonshire, 46s, to 47s.; Derbyshire, 48s. 6d. to 49s. 6d.; 
North Staffordshire, 49s, to 50s. 


German and American Influences. 


The raw iron market is assisted this week not only by the 
price revival on the North-East Coast, but by the better reports 
from Germany and the United States. It is understood in this 
district that the price cutting in pig iron in Westphalia has 
stopped, by reason ¢ f considerable stocks having been disposed of. 
Some of the Westphalian furnaces are now said to be fully sold 
unt! July, 1909, and certain of these makers have raised their 
prices of hematite and foundry iron 3s, per ton, bringing the price 
of No. 3 foundry up to55s. This, of course, is important news for 
the home iron market, and lessens the fears which have of late 
been entertained of possible competition from German iron 
imports. From the United States, too, the reports this week are 
better, and it is believed that higher prices will rule there with the 
turn of the year. No, 2 Northern foundry iron is reported to be 
seliing both for prompt delivery, as well as for the first quarter of 
1908, at 17 dols, 25 cents to 17 dols. 50 cents. American producers 
are said to be now refusing to quote for deliveries far ahead, since 
they consider that the best policy is to await the course of early 
events, and possibly the incoming of next year. 


Finished Iron Unrelieved. 

The strange contrast to be considered in the pig iron 
warket is that of the finished iron trade. This industry is in 
anything but a satisfactory state, and the lethargy lately so 
marked is unrelieved. The volume of business remains greatly 
diminished, and prices are demoralised with regard to the lower 
grades of material. Buyers are quite unresponsive. The bar iron 
trade in particular is depressed in respect of values. While mer- 
chant bars are quoted up to £65s., such business as offers can 
only be negotiated at £6 2s. 6d., and sc on. Common bars for 
fencing and nut and bolt making and similar purposes are as low 
as £5 17s, 6d. to £6 per ton. North Staffordshire “crown” bars 
make £6 10s. at outports. Staffordshire marked bars remain at 
£8 per ton. Hoop iron is £6 17s. 6d., nail rods £7, and rivet iron 


£6 15s. to £7. 


Galvanised and Black Sheets. 

There is just a little more business stirring in the gal- 
vanised steel trade since the confirmation of the Association basis 
at £12 10s. for 24-gauge corrugated f.o.b. Liverpool or equal. 
Black sheets are neglected, quotations being weak at—singles, 
#7 2s, td. to £7 5s.; doubles, £7 5s. to £7 7s. 6d., and trebles, 
£7 17s. 6d. to £5 per ton. 





Better Steel Outlook. 


The market for sectional steel is strengthened by recent 
contrac's for bridge material concluded with the Midland, Great 
Western, and Indian State Railways. ‘The effect on quvtations is 
not appreciable, however. It is also reported this week that some 
additional orders for rail*ay wagons have been booked in the 
Birmingham district. Prices on the open market are quoted :— 
Bessemer sheet bars, £4 12s. 6d. to £4 15s.; Siemens sheet bars, 
£4 15s.; angles, £5 15s, to £5 17s. 6d.; girder plates, £6 to 
£6 2s. 6d ; boiler rlates, £7 ; joists, £5 15s to £6 5s.; mild bars, 
£6 7s. 6d. to £6 17s, 6d. 

German Steel for Tubes. 

The wrought iron and steel tube makers state that they 
are buying German steel strip at date at £6, delivered in this 
district, while local steelmasters demand £6 5s. and £6 10s. per ton. 
Staffordshire ironmasters are attempting to ccunteract the (ferman 
competition by offering iron strip at exceptionally low rates. For 
example, though the Makers’ Association price for iron strip of 
|hin, up to 64in. wide is to-day £6 5s, per ton, business is being 
accepted at £6 and, it is stated, even £5 17s. 6d. per ton. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 
MANCHESTER, Wednesday. 
Easier Feeling in Pig Iron. 


THERE was a good attendance on the Iron ‘Change on 
Tuesday, but the tone was decidedly slow. If anything, quota- 
tions were in buyers’ favour. There was little of interest, and as 
the warrant market has sensibly declined during the week, there 
were offerings of Middlesbrough iron at under rates current 
in the week preceding. There is little change to note in Lincoln- 
shire, but it does not bulk greatly here at present, and Derby- 
shire, at less money, is decidedly better value. In this class of 
foundry iron there would seem to be a great deal of ‘under- 
cutting,” and that makers are offering in quantity at 1s. to ls. 6d. 
per ton under current rates for far forward delivery. Whether or 
not this is the case remains to be seen, but there appears to be no 
reason for such a course, except professional trade rivalry. There 
was no change in Staffordshire, and Scotch remains very much on 
last week’s level, notwithstanding rumours of higher prices being 
asked by makers. Hematite continues dull and unchanged. Forge 
iron maintains late rates, 


Finished Iron and Steel. 

There was a fair business locally in finished iron, and 
steel was steady in most departments, notwithstanding the disso- 
lution in the Bar Steel Association. Bars were ‘“‘cut” to some 
extent, but billets were reported steady. 


Copper, &c. . 
. Raw was the turn dearer, probably due to the speculative 
influences, but there was no change in manufactured. Merchants 
reported a poor demand for all sorts. Sheet lead steady. Tin, 
English ingots a shade better. 

Quotations. 
j Pig iron: Lincolnshire No. 3 foundry, 53s. to 53s. 6d.; 
Staffordshire, 58s.; Derbyshire, 52s, 6d. to 53s.; Northampton- 
shire, 54s, 6d.; Middlesbrough, open brands, 58s, 4d. Scotch: 








Gartsherrie, 59s. 6d. to 60s.; Glengarnock, 59s. 6d. Eglin- 
ton, 57s. 6d.; Dalmellington, 57s. 6d., delivered Manchester; 
West Coast hematite, 59s.; East Coast ditto, 57s. 6d., both f.0.t. 
Delivered Heysham: Gartsherrie, 57s, 6d. to 58s.; Glengarnock, 
57s. 6d.; Eglinton, 55s. 6d.; Dalmellington, 55s. 6d. Delivered 
Preston: Gartsherrie, 58s. 6d. to 59s.; Glengarnock, 58s. 6d.; 
Eglinton, 56s, 6d.; Dalmellington, 56s. 6d. Finished iron: Bars, 
£6 10s.; hoops, £7 12s. 6d.; sheets, £7 15s. to £8. Steel: Bars, 
£6 5s. to £6 7s. 6d. ; Lancashire hoops, £7 5s.; Staffordshire ditto, 
£6 17s. 6d. to £7; sheets, £7 17s. 6d. to £8; boiler plates, 
£7 7s. 6d.; plates for tank, girder, and bridge work, £6 5s. to 
£6 7s. 6d.; English billets, £4 12s. 6d. to £4 15s.; foreign ditto, 
£4 5s, to £4 7s. 6d.; cold drawn steel, £9 5s. to £9 10s. Copper: 
Sheets, £77; tough ingot, £67 10s.; best selected, £67 10s. 
to £68 per ton; copper tubes, 94d.; brass tubes, 7#d.; 
condenser, 8#d.; rolled brass, 63d.; brass wire, 7d.; brass turn- 
ing rods, 6%d.; yellow metal, 64d. to 67d. per lb. Sheet lead, 
£16 10s. to £17 per ton. English tin ingots, £134 per ton. 


Lancashire Coal Trade, 


The attendance on the Coal Exchange was about an aver- 
age one, but the expected revival in the demand, consequent on 
the settlement of the cotton strike, has not been realised. The 
weather has undoubtedly to do with the decreased demand for 
domestic fuel, which is being pressed for sale. Shipping is dull 
again. Official quotations are, however, adhered to, although in 
second hands lower prices are being accepted. 


BaRROW-IN-FURNESS, Thursday. 
Hematites. 

The trade in hematite iron shows no improvement on the 
week. Indeed, the tact that the Carnforth Iron Company has 
been compelled to put one of its two furnaces out of blast is an 
indication that orders are fewer even than they were. It is not 
probable that other smelters will follow their example, as the 
general opinion is that after the turn of the year there will be an 
improvement al! round, and this view of matters is worthy all the 
more credence because it seems to be assured that steelmakers 
will make a greater draw on the resources of smelters than at pre- 
sent. The outlook from an American point of view is not unsatis- 
factory, but it is evident that the trade with the Continent will not 
probably improve for some time to come, Prices are steady for 
makers’ iron at 59s, 6d. per ton net f.o.b., and warrant iron sellers 
areat 58s. 1}d. net cash. It is not thought likely that price’ will 
get much lower, but it is not anticipated there will be any material 
improvement in trade during the rest of the year. Some sales of 
special hematite iron are noted, and others are likely to follow, as 
it has become a feature of the hematite trade, and best sorts are 
always wanted even in the quietest times. The business being donein 
spiegeleisen and ferro-manganese is satisfactory, but it is expected 
there will be a growth in the demand at an early date, and with 
that view large stocks of raw material have been accumulated. 
The Workington Iron Company has decided to acquire large man- 
ganese ore deposits situate near Bombay. It has been getting 
large supplies from this place, but it wants to be assured of the 
regularity of deliveries when trade improves in the future. Scrap 
iron sells on in small parcels and at infrequent intervals. There is 
a moderate demand for charcoal iron, which is again being pro- 
duced in this district. Iron ore is selling only to a moderate ex- 
tent, as the smelters in the district invariably utilise a considerable 
proportion of foreign ores in the mixtures of the charges of the 
furnaces. (Good native sorts are at about 10s. per ton net at mines, 
with best sorts at 17s. per ton. 


Steel. 

Much better prospects are afforded in the steel trade, 
and the indications point to a much better demand for both open- 
hearth and acid steel. There are more rail orders in the market 
at present than for some time past, and it is stated this is because 
railway comyanies are anxious to arrange for deliveries before 
ae advance, as they are expected to do in the new year. Ship- 
yuilding is already in better demand. Merchant steel is quiet, 
and heavy steel castings are being asked for. It is anticipated that 
the Barrow Steel Works, which hate been closed down since 
January, will be re-started in January. A new gas and electric 
plant has been laid down which it is expected will result in greater 
economic working. 


Shipbuilding and Engineering. 


No -new orders for ships are reported at Barrow, but 
hopes are entertained that before long the local yards will be very 
busy on both home and foreign work. Better prospects are showing 
themselves in the engineering trades, and it seems certain that in 
the new year there will be g. eater activity in the marine and gun- 
mounting departments. 


Shipping and Coal. 

The shipments of iron and steel from West Coast ports 
last week amounted to 9187 tons—iron 5658 tons and steel 3529 
tons—as against 9756 tons for the corresponding period of last 
year, a decrease of 56% tons. For the year to date the shipments 
aggregate at 458,277 tons, against 773,949 tons for the correspond- 
ing period of last year, a decrease of 315,672 tons. Coal and coke 
have but small sale, and prices keep very low. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The Trade Position. 


We do not hear any expectation expressed of a material 
change in the heavy industries of Sheffield, or their allied branches, 
this side of the New Year. The condition of the coal trade, 
generally speaking, is one of short work, from three to four days 
a week, with the exception of co!lieries supplying gas coal, for 
which there is the usual winter demand, enabling four to five days 
a week to be worked. Several of the railway companies are 
making inquiries for supplies for next year, and expect to obtain 
considerable advantage at the present time, compared with the 
highest prices previously paid. 


House Coal Rather Firmer. 


More business is reported in househcld fuel since last 
week. The weather has become colder, with frost and fog, but 
the latter, which has been very severe during the past few days, 
has interfered with mineral traffic generally, and considerable 
stocks of all kinds of coal are accumulating at the pits and in the 
sidings. 1t is hoped that the weather will clear, as otherwise many 
pits dependent upon distant traffic will be obliged to work shorter 
time. In domestic fuel, London is taking more la:gely in first 
grade soft coal, and second-class house sorts are also moving with 
a fair amount of freedom. Household coal, all round, displays a 
firmer tendency, though quotations remain as before, best Barnsley 
making lls, 6d. to 12s, 6d. per ton, and secondary descriptions 
from 10s. to 11s, per ton. 


Steam and Gas Coal. 

Steam coal for shipment is steadily decreasing as the 
season advances. The nearer ports of the Baltic are still open, and 
slight shipments are being made. From Hull during the week 
ended November 24th the exports amounted to 35,221 tons, a total 
which compares with 80,596 tons for the corresponding period of 
1907. During the week ended. November 27th, 20,488 tons were 
exported from Grimsby to foreign destinations, 234 tons to London, 
and 320 tons to Gravesend. For the correspending week of last 
year the export was :—To foreign destinations, 34,810 tons ; coast- 
wise destinations, 1030 tons. A fair business is being done with 








the various trawling companies, Coal for shipment is from 9s, to 


9s. 6d. per ton at pits, There is a steady call for steam coal for 
manufacturing purposes; but the irregularity and sumewhat 
weakening in prices noted last week still continues, owing to 
the lack of activity in the large works, with no prospect of any 
immediate change for the better, so far as can be seen. The 
Corporation gas departments and gas companies are taking full 
deliveries under contract, as is usual at this season of the year. 


Snall Coal and Coke. 


The moderate demand for Lancashire in small coal is 
maintained, but the business has by no means reached a normal 
amount, and is hardly expected to do now in view of the near 
approach of the holidays. Quotations are unchanged at 4s. 6d. 
to 5s. 6d. per ton, ‘‘spot” sales being occasionally made at 
easier rates. Coke keeps steady, current quotations being for 
best washed, 10s. 6d. to 10s. 9d. per ton; unwashed from 
10s. 3d. to 10s. 6d. -per ton. 


The Iron Market. 


Business continues quiet, there being very little buying 
and no eagerness shown to press sales. No expectation is enter- 
tained of any change in the situation this year. Hematites vre 
still quoted at former figures—West Coast, 68s. to 70s. per ton ; 
East Coast, 63s. to 65s. per ton. The Lincolnshire Ironmasters’ 
Association, at their meeting last Friday, made no alteration in 
the official quotations which have ruled for some considerable 
time, viz.:—No. 3 foundry, 49s. per ton; No. 4 foundry, 48s. 
per ton; No. 4 forge, 47s. per ton; No. 5 forge, mottled and 
white, 47s. per ton; basic, 48s. per ton. The premium of 2s. per 
ton on official quotations continues to be maintained. Derbyshire 
irons are quoted :—No. 3 foundry, 50s. per ton; No. 4 forge, 49s. 

r ton. Quotations in all cases net, delivered in Sheffield or 
votherbam. 


Bars, Sheets, and Billets. 
Bar iron, for which there is a poor demand, is quoted at 
the former figure, £6 103. per ton; sheets, £8 to £8 10s. per ton ; 
Bessemer billets, £7 per ton ; Siemens ditto, £7 10s. per ton. 


The Heavy Industries. 

While there is pretty general agreement that trade con- 
ditions will not show any marked improvement this year, manu- 
facturers look forward more hopefully towards next year. The 
Admiralty work referred to last week will mainly find work after 
1908 is out, and then for the most part in the engineering 
departments. One or two of the steel works are stated to be 
fairly well off for orders, which have recently included increased 
requirements in high-speed steel for the United States. We 
cannot hear, however, of any improvement in the crucible steel 
trade generally. The railway steel departments are better off 
than others, but even here larger orders, and more of them, would 
be exceedingly welcome. No change is reported in marine 
material, but the improved prospects in the shipbuilding yards 
should bring some benefit later on. Tramway material is in fair 
request. In the lighter departments, the wire makers have been 
more fully employed than others. Taking Sheffield industries 
generally, there is’ every likelihood that the holiday stoppage at 
Christmas will be rather prolonged this year. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 


A FAIR amount of business was done in the latter part of 
last week and the early part of this,. but buying has slackened and 
prices have fallen off again, notwithstanding good reports from 
the United States. It has been reported that American houses 
have been inquiring for Cleveland pig iron, but the business to be 
done was really speculating in Cleveland warrants, it being con- 
sidered a good thing -to hold warrants, seeing that better trade 
and higher prices are expected for next year. An indication of 
this is afforded by the fact that the prices of Cleveland warrants 
for forward delivery are higher than those for prompt, a circum- 
stance which has not hitherto been the case this year. Till lately 
there has always this year been a backwardation for forward 
delivery, and the fact that a contango can now be reported is 
certainly one of the few good features in the market. The 
month’s price of Cleveland warrants is 24d. above the prompt, and 
the three months’ price 73d. above. But actual consumers of Cleve- 
land pig iron are rather slow to offer more for next quarter's deli- 
veries than they will give for December, though they are expecting 
better trade next year than has been experienced during the current 
half-year, and it must be acknowledged that there is generally a: 
more sanguine tone about the market. It is believed that the 
operations of second hands have led to the easing of prices of 
Cleveland iron this week. No. 3 Cleveland G.M.B. pig iron early 
in the week was at 49s. 3d. per ton for early f.o.b. delivery, but 
on Wednesday most sellers were prepared to accept 49s. per ton, 
and a fair number of orders were placed at this figure. No, 1 
was down to 5ls. 3d.; No. 4 foundry to 48s. 3d.; No. 4 forge 
to 47s. 3d.; and mottled and white to 46s, 9d. per ton, all 
for early delivery. Forward prices are practically nominal. 


Hematite Pig Iron. 

For the last fortnight of November there was a good deal 
of competition between makers of East Coast hematite pig iron 
and second-hands, but that has somewhat abated this week, as the 
necessity for second-hand selling has become less. The latter 
bought pretty heavily when the last spurt in the demand for 
hematite was in progress in the expectation that the prices would 
continue to rise and that they would be able to dispose at a profit 
of what they purchased. However, quotations have not risen but 
rather receded, and now that the iron is becoming due for delivery 
to them they are not in a position to accept it, and have to sell the 
iron at whatever price they can get to those who can take it. 
Their anxiety to find markets for some of the iron bought specu- 
latively has led to considerable underseliing, and the prices are 
generally reduced. Some of these second-hands have been selling 
mixed numbers as low as 55s. 6d. per ton, and that rather dis- 
organised the market ; producers’ quotations now range between 
56s. and 56s. 6d. per ton for early delivery, though they are not 
badly off for orders, and speculators are not competing so keenly, 
for the pressure to take deliveries is not so great as it was towards 
the end of November nor as it will be in the latter part of 
December. No. 4 forge is at 55s. 6d.; and there is not much forth- 
coming. The outlook for the hematite iron trade is certainly 
more encouraging now that business in the shipbuilding industry 
is steadily improving. Buying is at present at a standstill in the 
ore trade, consumers waiting as long as possible before they con- 
tract for their next quarter’s supply, and sellers likewise are 
holding off. The nominal price of rubio ore is 15s. 9d. per ton 
c.i.f. Tees, and Gellivare ore ranges from 17s. to 19s. per ton, 
according to quality, delivered at North-East Coast ports. 


November Stock Return. 

The statistics relative to the stock of Cleveland pig iron 
in Connal’s public store for November are the worst that have 
been reported in any month since 1905. The stock, after declin- 
ing without a break from March, 1906, up to the end of June last, 
has been steadily increasing since, and in the five months has gone 
up from 47,949 tons to 106,024 tons, 17,523 tons being added last 
month, which is the largest increase reported since stocks began 
to rise. On only one day last month was a decrease reported, 
viz., on the 3rd. The stock is now larger than it has been at any 
time since November of last year, and at November 30th it con- 
sisted of 105,039 tons of No, 3 Cleveland pig iron and 985 tons of 
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other Cleveland iron not deliverable as standard. The public 
stores in this district now hold nothing but Clevelandiron. It 
may be noted that the increase in stock has not the least detri- 
mental influence on the market. 


The November Pig Iron Exports. 


The shipments of pig iron from the Cleveland district | 
were unsatisfactory, and fell a good deal short cf what was ex- | 


pected. Only in two months since March, 1906, when the period of 
large exports commenced, have the shipments been so small as 
they were last month, and yet in the early part of the month they 
promised to be heavy. 
only reached 97,858 tons, which is poor compared with the 177,627 
tons sent away in April last year, that being the largest quantity 
on record. It falls short of the monthly average of the present 
year—111,441 tons—by 13,683 tons, or 12} percent., and, more- 
over, is below the average November shipments of the past ten 
years, which were 99,758 tons, thus being 2 per cent. short of the 
average. In November last year 146,972 tons were exported, and 
of that the figures of last month fell short 334 per cent., while the 
decrease on those of November, 1906, was 32} percent. The over- 
sea trade was very dull, especially to Germany, the United States, 
Belgium, and India, while there was also a remarkable falling off 
to Scotland. To Germany the deliveries were only 11,373 tons, 
whereas in November last year 36,671 tons were sent, and in one 
month of last year 62,747 tons The uncertainty about the 
German Syndicates partly accounts for the decline, but it is 
also caused by the want of water in the German rivers and 
canals. The barges carrying the iron from the seaboard to the 
works in the interior often could not leave the ports, and when 
they did proceed were frequently stranded for long periods in 
various parts of the river. North America last month received 
3650 tons of pig iron from Cleveland, against 9600 tons in 
November last year, and 33,040 tons in November, 1906. The only 
countries with which a fair business was done last month were Italy 
and France. Italy is becoming a very large buyer of Cleveland 
pig iron ; last month 15,217 tons were sent, which was the largest 
quantity taken by any country oversea. France this year has 
received considerably more Cleveland pig iron than in any pre- 
vious year The deliveries to Scotland this year are the worst 
since 1900, with the exception of those of 1905—only 25,379 tons 
being sent last month, against 46,530 tons in November, 1907. 
The eleven months’ shipments have reached 1,225,857 tons ; that 
is poor compared with the 1,654,409 tons reported for 1907. 
Germany has had 296,652 tons, against 469,381 tons last year ; 
North America, 29,246 tons, against 271,306 tons last year ; Scot- 
land, 327,505 tons, against 400,500 tons. 


Manufactured Iron and Steel. 

Producers in most branches speak more hopefully about 
their positionand prospects, and orders are more readily secured 
in several branches, About the most favourably placed branch is 
that of steel railmaking, and local firms engaged in that are fairly 
well off for orders from home and foreign customers. Deliveries 
to South America are going on apace, and are likely to be kept up 
for a considerable time. Steel ship plates are quoted at £6, and 
steel ship angles at £5 12s. 6d., both 1-ss 2} per cent. f.o.t. Steel 
bars are at £6 5s., and iron bars at £7, both less 24 per cent. f.o.t. 
Steel hoops are at £6 10s.; steel strip, at £6 7s. 6d.; steel sheets 
(singles), at £7 10s.; and packing iron and steel, £5 10s., all less 
24 per cent. f.o.t. Galvanised and corrugated iron and steel sheets 
are steady, at £12 10s., less 4 percent. for export, and a large 
tonnage is going abroad. 


Shipbuilding and Engineering. 
It can fairly be stated that the shipbuilding industry is 
steadily, though slowly, improving, and the example set by Sir 
Christopher Furness in ordering new ships is being followed. 


Coal and Coke. 

The success of the Northumbland and Durham collieries 
with regard to the orders from the Swedish State Railways for 
next year’s execution has rather brightened up the market, and 
other buyers appear to be more ready to operate, as the prices for 
next year have been fairly well fixed. Over 219,000 tons of coal 
will be supplied from the North-East of England for the Swedish 
railways, and it is calculated that 10s. to 10s. 3d. per ton f.o.b. 
will be left for the winter shipments, and 10s. 3d. to 10s. 6d. for 
the next shipping season. Most of the collieries are now asking 
10s. 6d. f.o.b. for best steam coal, and a considerable quantity has 
been sold at this figure for spring sbipment. Gas coal is in 
somewhat poor request, and for best qualities the quotation is 10s. 
yer ton f.o.b., with seconds at 8s. 9d. to 9s. Bunker coals are at 
3s, 9d. per ton f.o.b.; and coking coal at 8s. 9d. to 9s. Coke is 
firm in price, as the supply is hardly equal to the consumption 
though more ovens are being re-started. Foundry coke is at 
17s. 6d. f.o.b., and average qualities at 16s. per ton, delivered 
equal to Middlesbrough furnaces. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General State of Trade. 

THERE is no improvement in the general condition of 
trade. Work under contracts recently fixed is as yet not available 
except in a very few instances, so that the number of unemployed 
in the larger industrial centres has only been slightly diminished. 
At the same time, the feeling in trade circles is more hopeful. 
Local authorities and other bodies are in a position to relieve the 
existing distress, and a better state of matters is confidently 
anticipated with the turn of the year. 


The Pig Iron Market. 

The warrant market has been fairly active since our last 
report. Fluctuations have been more common, although they are 
generally within comparatively narrow limits. Increasing stocks 
appear to have interfered with the calculations of some operators, 
and it is probably on this account that on some days there has 
been a readier disposition to sell warrants. Business has been 
done in Cleveland iron between 49s. 8d. and 49s, 34d. cash, 
49s, 8}d. and 49s. 6d. one month, and 50s. 3d. to 49s. 104d. three 
months. Sales are also noted at 49s. 9d. for delivery in twelve 
days, and 50s. 03d. for 5th January. Little or no business has 
occurred in Cumberland warrants. 


Scotch Makers’ Iron. 

The output of Scotch pig iron is well maintained, there 
being 77 furnaces in blast, against 85 at this time last year. Of 
the total, 41 are making hematite ard 36 ordinary pig iron. Con- 
sumers both here and in England have shown more disposition to 

urchase special brands of iron. In some cases inquiries have 

en made for iron to be delivered over the first half of next year ; 
but makers de not appear anxious to enter into engagements of 
this sort so far ahead. Prices of makers’ pig iron are steady. 
Govan and Monkland, Nos. 1, are quoted at Glasgow 56s.; Nos. 3, 
54s.; Carnbroe, No. 1, 58s.; No. 3, 54s. 6d.; Clyde, No. 1, 61s.; 
No. 3, 56s.; Gartsherrie, No. 1, 61s. 6d.; No. 3, 56s. 6d.; Calder, 
No. 1, 62s.; No. 3, 57s.; Summerlee, No. 1, 62s, 6d.; No. 3, 
57s.; Langloan, No.1, 65s.; No. 3, 60s.; Coltness, No. 1, 90s. ; 
No, 3, 60s. 6d.; Glengarnock, at Ardrossan, No. 1, 62s.; No. 3, 
57s.; Eglinton, at Ardrossan or Troon, No. 1, 563. 6d.; No. 3, 
54s.; Dalmellington, at Ayr, No. 1, 59s.; No. 3, 54s.; Shotts, at 
Leith, No. 1, 62s.; No. 3, 57s.; Carron, at Grangemouth, No. 1, 
63s, 6d.; No. 3, 57s, 6d. per ton. 


They fell short of 100,000 tons, for they | 








Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week have been comparatively small, amounting to only 3774 
tons, compared with 9265 tons in the corresponding week of last 
year. There was despatched to the United States 125 tons; 
South America and India, 70 each ; Australia, 335; France, 40 ; 
Italy, 100; Germany, 130 ; Russia, 10; Holland, 50 ; China and 
Japan, 450 ; other countries, 310 ; the coastwise shipments being 


| 2084 tons, compared with 4944 in the corresponding week of 1907. 
| The arrivals at Grangemouth of pig iron from the Cleveland dis- 


trict were 8236 tons, against 11,462 in the corresponding week, 
showing a decrease of 3226 tons. There is a total decrease in 
these imports since the beginning of the year of 52,637 tons. It 
is regarded as somewhat remarkable that the falling off in the 
imports of Cleveland pig iron have not been greater, taking into 
account the depression in the foundry and maileable iron depart- 
ments, 


Hematite Iron and Steel. 

Heavy arrivals of hematite ore are taking place, no fewer 
than seventeen cargoes having reached the Clyde in the last few 
days, the great bulk of which comes to Glasgow to be distributed 
by railway to the different iron and steel works, The current 
freight charge from Bilbao to Glasgow is 4s. per ton, this forming 
the basis rate which regulates the imports from other places. 
The output of Scotch hematite pig iron is about the same as at 
this time last year, amounting to about 15,000 tons per week. 
Pricas have been steady, merchants now quoting 58s. 6d. per ton 
for delivery at the West of Scotland steel works. There is little 
or no change for the better in the steel trade, but makers are 
anticipating an increase of specifications in connection with con- 
tracts recently arranged. 


Finished Iron. 

Business is quiet in this department, home requirements 
being easily met, while foreign orders are difficult to obtain at 
apything like remunerative rates. The auditor of the Scotch Iron 
Trade Conciliation Board certifies that the average net selling 
price of malleable iron at the works during September and October 
was £5 18s, 8.43d. This report does not admit of any change in 


ironworkers’ wages during the next two months. 


TRe Coal Trade. 
The course of business in the coal trade is uncertain, and 
yet there is a fair demand in all branches, except in the case of 


| manufacturing qualities of coal, for which the inquiry continues 


poor. The past week’s coal shipments at Scottish ports showed a 
considerable decrease as compared with the preceding week. 
Current business is quiet in the Clyde district, but there appears 
to be rather more being done on the East Coast. Coal prices are 
generally steady. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Welsh Coal Trade. 

THE partial prosperity of the trade continues, and while 
in one district there is an appreciable condition of things met 
with, in almost adjoining ones quite the o yposite prevails. Thus 
in the Newport district another good wth s trade was enjoyed, 
96,482 tons having been despatched to foreign destination, and 
over 14,000 tons to coastwise. Not only were the prices of New- 
port coal well sustained, but leading kinds had an upward 
tendency. In the Aberdare district the contrast was marked, 
5000 men of the Powell Duffryn collieries only worked three 
days, and this week 1000 men and officials in the Aberdare 
district are under notice. Ja the Rhondda the strike at 
Llwynypia continues, and the men at one meeting refused 
to listen to the peaceful advice of their agent. At Swansea 
last week’s export of coal exceeded 74,000 tons, but there 
again the Western districts were repor as unsettled, 
and 12,000 men more or less affected. There has not been much 
surprise felt about the Aberdare district. Notwithstanding the 
best efforts of Sir W. T. Lewis, it has only been by great care 
that some of the collieries have been able to give even moderate 
returns. The Cardiff shipments continue to bulk largely with 
contract coal, thirty to forty large steamers are generally 
despatched, and daily totals vary from 50,000 to 70,000 tons. 
India, Genoa, and Rio figure for the leading steamers. Some 
slight improvement is being shown in prices. No. 2 Rhondda 
coals are in demand for bunkers, and small steam is hardening, 
and on several days was 3d. better. This week a better tone pre- 
vails at the three leading ports. 


Latest Coal Prices at Cardiff. 

Best large steam : One quotation gives 14s. 6d. to15s., but 
lds. 3d. to 14s. 6d. are generally the accepted figures, though 
mid-week prices were stiffening, and the month promises to be 
one of good tonnage and improving prices. Second steam, 13s. 6d. 
to 14s.; ordinary large steam, 13s. to 13s. 3d.; drys, best, 
14s, 9d. to 15s.; ordinary drys, 12s. 9d. to 13s.; best Mon- 
mouthshire black vein, 13s, 3d. to 13s. 6d.; Western Valleys, 
12s. 9d. to 13s.; Eastern Valleys, best classes, lls. 9d. to 12s.; 
other kinds Eastern Valleys, lls. 3d. to lls. 6d.; best house 
coal, 17s. 6d. to 18s, 6d.; other qualities, 14s. 6d. to 16s. 6d.; 
No. 3 Rhondda, 17s. 6d. to 18s.; through, 13s. 9d. to 14s.; 
No. 3 smalls, 9s. 6d. to 10s.; No. 2 Rhondda, lls. 9d. to 12s.; 
through, 9s. to 9s. 6d.; No. 2 smalls, 6s. 6d. to 7s.; best washed 
nuts, 12s. to 13s.; seconds, 10s. 6d. to lls. 6d.; peas, 10s. 6d. to 
lls. 6d.; seconds, 9s. 6d. to 10s.; best small steam, 7s. 9d. to 8s.; 
seconds, 7s, to 7s, 3d.; other smalls, including drys, 6s. to 6s. 6d. 
Patent fuel, 15s. to 16s., ail subject to usual discount. Coke: 
Furnace, 15s. 6d. to 16s, 6d.; ordinary foundry, 17s. 6d. to 20s. 6d.; 
special, 24s. to 26s. Pitwood, 17s. 6d. to 18s. Exchange report 
at Cardiff is to the effect that chartering has eased off in the 
freight market ; improved situation well maintained ; another 
spurt expected ; much tonnage to be taken up by Christmas, and 
a fairly firm December likely. 


Anthracite. 

A tolerable degree of activity prevails, particularly with 
large malting varieties. Shipping of this class of coal is now brisk. 
Machine-made coals easier, slightly. French and German nuts 
have a strong tendency. Smaller sizes of anthracite easier ; duff 
weak. Latest prices, Swansea: Stanllyd hand-picked malting, 
24s, to 25s.; seconds, 22s. 6d. to 23s. 6d. net; big vein, 22s. to 
22s, 6d., less 24; red vein, 13s. 3d. to 13s. 9d., less 24 ; machine- 
made cobbles, 24s. to 25s. net; French nuts, 25s. 6d. to 26s. 6d. 
net; German nuts, 25s, 6d. to 26s. 6d.; machine-made beans, 
18s. 9d. to 19s. 9d. net ; screened beans, 14s. 6d. to 15s. 6d. net ; 
peas, 12s. to 13s. net; rubbly culm, 4s, 6d. to 4s. 9d., less 23; 
ordinary duff, 2s. 3d. to 2s, 6d. net. Other kinds: Best large 
steam; 15s. to 15s. 6d., seconds, 14s. 3d. to 14s. 6d.; ordinary 
large, 13s. to 14s, through bunker, 9s. 6d. to 10s.; small, 7s. to 
8s.; No. 3 Rhondda, 17s. 6d. to 18s.; small, 9s. 6d. to 10s. 6d. 
Patent fuel, 12s. 6d. to 13s.; all less 24. Swansea, cash, 30 days. 


Iron and Steel. 

At the Metal Exchange, Swansea, the following prices 
were quoted :—Pig iron, hematite mixed numbers, 58s. 14d. cash, 
and month; Middlesbrough, 49s. 4d. cash, and 49s. 1d. month ; 
Scotch, 55s. 44d. cash, and month; Welsh hematite, 61s. 6d. to 
62s. 6d., delivered. Steel bars: Siemens, £4 10s.; Bessemer, 
£4 8s. 9d.; no quotations given for heavy or = steel rails ; iron 
ore, 14s, 6d. to 14s, 9d. Swansea quotes the following pay Me 
£63 10s. cash, and £64 8s. 9d. three months ; lead, £13 8s. 9d.; 
spelter, £21 10s, 





Electric Power for Collieries. 

An interesting paper on the “Electric Winding of 
Collieries” was given on Tuesday at the rooms of the South Wales 
Institute of Engineers, by Mr. Houghwinkel, M.I.E.E.. who took 
for his subject the electric winding of the Maritime Pit of the 
Great Western Colliery Company ; Mr. Wight, the president, 
presided. The subject was of marked interest, as the electrical 
engine of the Maritime is, we believe, the first of moderate capacit 
at work in South Wales. It isrequired to wind 175 tons of coal pep 
hour from a depth of 1110ft. in seventy winds depth. Given 
favourable conditions, it was maintained it could be shown that 
electric winding could be performed at least as safely as b 
steam, and at no greater cost. Among the points which had 
altered conditions, it was observed, were the increasing value 
of small coal in Wales and the decreased cost of electric power 
The winder under notice was that of the Westinghouse system, 


Tin-plate. 

The condition of the tin-plate trade throughout the 
district is very satisfactory, both to employers and to the work. 
men. Last week in the Swansea district every mill was in active 
works, and this has naturally prompted the developments that 
are going on. New mills are being constructed at the Cwmfelin 
Morriston, Pontardawe, and Upper Forest. At Llanelly, too, 
the vigorous tone that has set in continues, all mills are fully 
employed, and the improvement in price, though small, continues, 
Substantial orders are held, and the industry, at all events, pro- 
mises to be assured for a continuance over the next month or 
two. latest quotations, Swansea, are as follows:—Block tip 
£134 10s. cash, and £136 2s. 6d. three months. Ordinary tin. 
plates, I.C., 20 x 14, 112 sheets, 1081b., Bessemer and Siemens 
primes, 12s. 3d. to 12s, 4)d.; wasters, 1ls. 74d.; ternes, 28 
20, 112 sheets, Siemens, 22s.; C.A. roofing sheets, £8 5s, per 
ton ; finished black plates, £9 7s. 6d. to £9 10s.; galvanised 
sheets, 24 g., £12 10s. 


Rumoured Combine in Tin-plate. 

The rumour was circulated in the Glamorgan and Mon. 
mouthshire districts this week that an influential combination of 
American and Welsh industries was being formed, and details 
were given indicating a promising character. Since the rumour 
was started it has been pointed out that the preliminary statement 
is an erroneous one. The object, it was asserted, was to correct 
the dumping of foreign tin-plate in this country ; but, as shown, 
no foreign tin-platss are received in Wales—only steel billets or 
bars. Generally, the rumour is discredited. 


Latest Coal Reports, 

Mid-week, at Cardiff, demand was perceptibly stronger, 
and it was reported that most of the collieries were well stemmed 
for the remainder of the year. Prices had an upward tendency, 
and as much as 14s. 9d. was asked for best steams, but ruling 
prices were 14s, 3d. to 14s. 6d. At Newport a stronger demand 
exists for large, Western and Eastern ; smalls were also firmer, best 
bunker sorts fetching 7s, 3d. to 7s. 6d. At Swansea a very brisk 
demand exists for Swansea Valley and other best class coals. 








AMERICAN NOTES. 
(From our own Correspondent. ) 
NEw York, November 26th. 

QUITE a number of steel mills are at last back on full time. The 

steel rail mills are beginning to pick up considerable business in 
small orders for early repairing requirements. There is yet no 
evidence of the demand for 1909, Western roads have 
inquiries in hand for about 75,000 to 100,000 tons. The public 
was taken somewhat by surprise, and especially the rail makers, 
by the strong attitude taken by Mr. Carnegie in a recent magazine 
article, in which he takes the advanced grounds of practical free 
trade in iron and steel products, excluding certain unenumerated 
specialities. What effect this stand will have on the order- 
ing of rails for 1909, before the meeting of the Tariff 
Revision Congress to te called in session next March, 
cannot at present writing be foretold or even guessed at. 
A sweeping reduction is imminent, but it will be one that 
will do no harm to tbe steel industry, and probably not to any 
other. The high tariff interests have been secretly opposing all 
steps taken towards radical tariff re ision by securing the re- 
election of Mr. Cannon, Speaker of the House of Representatives, 
and which these interests expect to re-elect as Speaker. A strong 
political fight is ahead. Only small quantities of manufactured 
material have been sold within a week, but there aro inquiries on 
the market, and negotiations progressing for large quantities. 
The bone of contention is over prices. Bids will soon be asked 
for 3000 tons steel for new city piers. Bids will be opened, how- 
ever, for 4000 tons steel for a bridge near Pittsburg. 

Decreasing demand abroad has fractionally lowered quotations 
on copper, which to-day are 14.25 for Lake and 14.124 for electro- 
lytic. There are sufficient stocks to meet all probable lozal and 
immediate demands. Exports so far this month, 15,223 tons. 
The tin market is inactive, as only a little over one-half capacity 
is engaged. Asking price, 30.05, Business in tin-plates continues 
of small proportions. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE have been asked to announce that the London offices of the 
firm of Brownlie and Murray, Limited, have been removed to 110, 
Fenchurch-street, E.C. 

Mr. S. ALEXANDER Fox, A.M.I. Mech. E., has joined the 
board of directors of W. Sisson and Co., Limited, and will 
continue to be responsible for the technical work of the company. 

THE British pag my Council have pr ted a cc yrative 
Olympic medal to Mr. Alexander Finlay, M.P., chairman of Alex- 
ander Finlay and Co , Limited, in recognition of the services ren- 
dered in the construction of the great Stadium. 

THe Adams Manufacturing Company, Limited, has recently 
opened an exhibition of its ‘‘Igranic” electric motor-controlling 
apparatus at 43, Mains-street, Waterloo-street, Glasgow. This 
exhibition, which is opened daily from 9 a.m. to 6 p.m., closes on 
December 12th. 

MR. JOHN G. ROBINSON, chief mechanical engineer of the Grea 
Central Railway Company, has just been elected president of the 
‘* Association of Locomotive Engineers and Carriage and Wagon 
Superintendents” for the ensuing twelve months. ‘The Association 
had its origin about nineteen years ago, and Mr. Robinson has 
r from the first. 





been a mem 








ContTRActs.—Messrs. David Bridge and Co., engineers, of Castle- 
ton, Manchester, have just received an order for one of their very 
heavy hydraulic lead presses combined with their Stratton’s patent 
four-way valve for the making of lead pipes. The same press—modi- 
fied, of course—covers electric cables. The Mirrlees Watson 
Company, Limited, has recently received orders for a number of 
condensing plants, among others for Rio Tinto Company, 
Limited, London ; Aktiebolaget de Lavals Angturbin, Stockholm ; 
Compagnie Frangaise Thomson-Houston, Paris; and James How- 
den and Co., Limited, Glasgow.—The Paris-Orleans Railway, 
France, has just placed an order for 100 Schmidt superheated 
locomotives of the following types:—Ten heavy goods engines, 
simple 0-10-0; thirty heavy goods engines, four-cylinder com- 
pound 2-10-0; sixty heavy express engines, four-cylinder com: 
pound 4-6-2, 
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NOTES FROM GERMANY. 
(Brom our own Correspondent.) 


Rheinland-Westphalia. 
Business in the iron and steel industry of the district 
has been very dull and altogether most unsatisfactory during the 
rast two weeks, Indeed, there is less being done now than at 
any time previously, because consumers do not buy except from 
hand-to-mouth, owing to the uncertainty of tho future. Pro- 
ducers find much difficulty in selling their make, although 
restrictions in output have been resorted to in many cases, 
Quotations for semi-finished steel are not likely to meet with a 
change during the first quarter of 1909; sectional iron is to be 
sold during the first two quarters of 1909 at M. 5 p.t. less than is 
now quoted, and for orders of 200,000 t. consumers in sectional 
jron will be granted a further reduction of M. 5 p.t. The Union 
of Kheuish-Westphalian hoop mills intends maintaining the pre- 
sent quotations, 7, M. 12150 p.t. during the first quarter of 
1909. The iron ore trade of the Siegerland is stated to have 
slightly improved of late. Deliveries of the mines have been 
107,396 t. for September, and 149,854 t. for October of this year. 
In November a further 98,000 t. were bought for delivery before 
the end of December. 


The German Coal Trade. 

Demand for coal is satisfactory in Silesia, and deliveries 
to Austria-Hungary have also remained brisk. Prices are steady 
all round. The Rhenish-Westphalian Coal Syndicate, at a meet- 
ing held on the 25th ult., reduced the prices for blast-furnace 
coke M. 2 p.t., while coal for coke-making met with a reduction 
in price va M.1.25 p.t. For other sorts of coke, as well as for 
briquettes and for engine fuel, a reduction of M.0.25 and 
M. 1.00 p.t. was resolved upon. The basis quotations for the 
different sorts of blast-furnace coke, when compared to previous 
years, are as follows :— 


1907-08. 1908-09. 1909. 
Blast-furnace coke I. M. 16.50 M. 18.£0 M. 16.50 
, ’ = oe. Boe M. 17.50 M. 15.50 
MI... M.14.59 M. 16.50 M. 14.50 


The Government pits of the Saar district have also recently re- 
duced their prices for fuel M.0.20 and M.1.00 p.t., according 
to quality Shipments of coal to the Upper Rhine, which have 
been very limited for some time, owing to the low water of the 
Rhine, have again improved a little. 


Austria-Hungary. 
A weakening tone could be perceived last week in the 
iron and steel industries, very little business of weight being done, 
and there are likely to be reductions in quotations for some 


articles. Buda-Pesth dealers have already reduced the prices for 
heavy plates of more than 4mm. one crown per 100 kilos, An 
animated inquiry is coming in for fuel of every descrip ion. In 


Bohemian brown coal a very good business is being done, although 
the Elbe shipments have been rather limited of late. 


No Change in France, 

On the Paris market, as well as in the Ardennes, a 
moderate trade only is reported to have been done, quotations 
remaining unremunerative ; in the Haute-Marne Department, on 
the other hand, the position of the iron trade has considerably 
improved. In the Nord a quiet business is carried on. The iron- 
works of the Loire district are stated to be well supplied with 
orders, and they are keeping up a regular activity. Some fairly 
large contracts have also been coming in during the last month in 
the Meurthe-et-Moselle Department—at remunerative prices, 
too, One order for 20,000 t. rails for the Chemin de Fer du Nord 
has been secured at 172.50f. p.t., which means an advance com- 
pared with previous months. In the coal trade of the Nord and 
Pas de Calais dulness prevails, which is owing to the reduced 
prices now quoted by Belgian coalowners, but also to the keen 
competition of England and Germany. House coal generally meets 
with good request. 


Belgium. 

Bus‘ness is very dull in all branches of the iron and steel 
industry, and prospects generally are most unfavourable for the 
next few months. Only the wagon-building department will 
probab!y be well occupied, for there is talk of an order for 5700 
wagons being placed shortly Increasing depression is notice- 
able on the Belgian coal market. Foreign competition causes 
much weakness in prices, while supply is considerably higher than 
demand. 








WEST OF SCOTLAND IRON AND STEEL INSTITUTE.—The annual 
dinner of the West of Scotland Iron and Steel Institute was held 
in the Grosvenor Restaurant, Glasgow, on the evening of 
November 28th, there being a company of over 300 gentlemen 
present representative of the iron and steel industries of Glasgow 
and the West of Scotland. Mr. P. N. Cunningham, president of 
the Institution, presided, and was supported by the Marquis of 
Graham, Sir John Ure Primrose, Sir Nathaniel Dunlop, Mr. T. 
Worthington (Director, Commercial Intelligence Department, 
Board of Trade), Rear-Admiral J. E. Bearcroft, C.B., Colonel O. 
C. Armstrong, D.S.O., Prof. Archibald Barr, Mr. John Ward 
(President of the Institution of Engineers and Shipbuilders), Mr. 
W. W. Lackie (President Glasgow Section of Electrical Engineers). 

UNREFINED PETROLEUM FOR HEATING PURPOSES.—By means of 
a specially constructed stove a Vienna engineer claims to have 
solved the problem of using unrefined petroleum for heating 
purposes. His invention promises to ke very valnable in countries 
where oil is abundant and cheap, as in Gal cia, Roumania, Russia, 
and the United States. The new stove is said to be very simple in 
construction and perfectly safe in use. The oil is delivered in 
‘losed cans which are placed in a specially constructed sunken 
cavity over the stove. The oil drips spontaneously into the 
burner, the stove being, in fact, a kind of miniature refinery, 
The working is very simple, merely to turn on a tap and light the 
burner. The inventor declares that his stove utilises eighty per 
cent. of the heat generated, a much grcater proportion than is 
usually obtained from coal or gas. The stoves will cost nothing, 
the syndicate supplying them deriving all their profits from the 
sale of the oil. There will be a regular delivery system of the cans 
of oil, and the stoves will be kept in order free of charge to the 
consumer. 


PHYSICAL SociETy EXuHIBITION.—-At the Exhibition to be held by 
the Physical Society on Friday evening, December 11th, from 7 p.m. 
to 10 p.m., at the Royal College of Science, South Kensington, the 
following firms will te exhibiting :—Messrs. Cambridge Scientific 
InstruamentCompany ; Casellaand Co. ; A. C. Cossor, Limited ; J. H. 
Dallmeyer, Limited ; Elliott Brothers ; Everett, Edgcumbe and Co.; 
Gallenkamp and Co.; Gambrell Brothers ; J. J. Griffin and Son; 
A. Hilger, Limited ; India Rubber, Gutta Percha and Telegraph 
Works Company; Marconi’s Wireless Telegraph Company : 
Nalder Brothers and Thompson ; Newton and Co.; R. W. Paul ; 
James Pitkin and Co.; siemens Brothers and Co.; Snell and 
Tinsley ; J. Swift and Son; Alexander Wright and (o.; and 
Carl Zeiss, Limited From the programme, of which we have 
received an advance proof, there appear to he many items of 
considerable interest to both physicists and electrical engineers. 
We understand that invitations have been given to the Institution 
of Electrical Engineers, the Faraday Society, the Optical Society, 
and the Réntgen Society. Admission, however, except to Fellows 
of the Physical Society, will be by ticket only, and therefore 
members of the societies just mentioned desiring to attend the 
Exhibition should apply to the secretary of the society to which 
they helong. 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 
When the abridgment is not illustrated the Specitcation is without 





drawings. 
Copies of Specifications be obtained at the Patent-ofice Sale Branch, 
25, Southampton-buildi oe, Chancery-lane, , W.C., at Bd. each.” 
The first date given is the date of application; the second date at the 
end of the idgment is the date of the advertisement of the acceptance of 
the complete specification. 


Any person may on any of the grounds mentioned in the Acts, within two 
months of the dete given at the end o the abridgment, give notice at the 
Patent-ofice of opposition to the grant of a Patent. 





STEAM GENERATORS. 


21,675.—September 30th 1907.—AN ImpROoveD LiquiD FUEL 
BURNER, by Herbert Frederick Hiveller, of Tandem Works, 
Merton Abbey, Surrey. 

The invention comprises two main parts which can be readily 
separated. One of these parts forms the head of the burner and 
the other the sprayer. The sprayer portion consists essentially of 
two tubes, one placed within the other. The inner tube, which is 
held in the centre of the outer tube by guides, carries the liquid 
fuel which is admitted through a valve opening into the inner 
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inner and outer tubes and is intended for the passage of com- 

pressed air, gas or steam. The liquid fuel is controlled by a taper 

pointed needle actuated by a thumb screw, the point of the needle 
protruding slightly beyond the orifice of the tube in which it is 

placed so as to cause the liquid to circle round it and form a 

circular and pointed spray. Means are provided for altering the 

aperture of the nozzle, which device in conjunction with the 
regulating valve into the outer tube enables the air, gas or steam 
supply to be regulated and maintained at a constant pressure.— 

November 11th, 1908. 

24,281. November 2nd, 1907.—IMPROVEMENTS IN FEED-WATER 
AND LIKE APPARATUS FOR UTILISING THE WASTE GASES OF 
STEAM BoiLers, by John Henry Webster, of Bridge-street, 
Buxton, and Sydney Oram, of Spring-gardens, Buxton. 

The purport of the invention will > readily gathered from the 

accompanying engraving. According to the invention, the appara- 

tus consists of a series of water pipes passing through and secured 
to the flue door, the tubes being either of U shape or of “‘ field” 
pattern, or such other construction as to permit the boiler feed ty 
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flow through them. Coupled to the inlet end of the pipes is a pipe 
leading from the boiler feed pump, and coupled to the outlet end 
of the pipes is a pipe leading into the boiler. Also coupled to the 
inlet pipe is a further pipe, or an extension of the feed pipe, 
which extends to and opens into the boiler at a point below, say, 
the level of the furnace grate. In the length of the pipes connect- 
ing to the boiler, also the feed pipe, are valves adapted to open 
and close the pipes as desired. When the apparatus is to be used 
for boiler feed purposes, the pipe leading to the lower part of the 
boiler is dane thereby causing the feed-water to flow into the 
boiler after being heated in the flue. Whan the apparatus is to be 
used as an economiser only, the valve in the feed pipe is closed, 
and the valve in the pipe leading to the lower part of the boiler is 
opened, the water in the boiler then circulatiug through the pipe 
in the flue and utilising the heat of the flue gases.— November 11th, 
1908. 


INTERNAL COMBUSTION ENGINES. 
27,074. December 7th, 1907.—A NEw or IMPROVED LUBRICATING 


System FOR MULTI-CYLINDER ENGINES, by Peter August 
Poppe, of Drake-street, Lockhurst-lane, Fuleshill, Coventry. 








The invention relates to a lubricating system for multi-cylinder 


tube, and another inlet opens into the space formed between the 


engines. According to this system the oil is circulated in a number 
of steps through the crank compartments in order, returning from 
the last to the first. By the splashing of the cranks the oil ix 
thrown up into a channel formed in the = part of one wall of 
each compartment, which channel slopes downward, allowing the 
oil to run into the next compartment, where it is again thrown up 
to run immediately by gravity into the next compartment, and so 
forth. ‘Thus the oil is circulated through the crank chamber com- 
partments automatically without the use of special moving parts, 


N® 27,074 




















and only one inlet for fresh oil is necessary. These inclined 
channels D start from a conveniently high point, and slope at an 
angle somewhat greater than that of any road gradient likely to 
be met with. This angle may, for instance. be 15 deg. to the 
horizontal, or equal to a gradient of about 1 in 4. Each channel 
D runs across its particular compartment of the crank case, and 
communicates at its lower end through an opening G with the 
next compartment, and consequently oil thrown up by the splash- 
ing of the crank in one compartment collects in this channel, runs 
down, and pours into the compartment infront. Thus the oil is 
circulated from the back compartment to the front one, fresh oil 
being fed from time to time in any convenient manner to the 
back compartment.— November 11th, 1908. 


DYNAMOS AND MOTORS. 


23,916. October 30th, 1907.—IMPROVEMENTS IN AND RELATING TO 
SINGLE- PHASE ALTERNATING-CURRENT DyNAMO ELECTRIC 
MacuINes, Marius Charles Arthur Latour, of 22, rue de 
Tocqueville, Paris, France. 

This invention relates to alternating-current motors of the com- 
mutator type having shunt characteristics. A true-shunt or 
constant-speed characteristic is obtained by superposing on the 
shunt excitation a series excitation dephased from the armature 
current. Because of this phase displacement this series excitation 
acts very differently from a simple series excitation. A series 
excitation in phase with the armature current produ:es a counter 
electromotive force in the motcr substantially in opposition to the 
impressed voltage, so that as the series excitation is increased by 


N°23,316 
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increase of load the speed of the motor tends to fall. By 
dephasing the series excitation the electromotive force induced 
in the armature by the series excitation may be dephased 90 deg. 
from the impressed voltage, so that the induced voltage does not 
act as a counter electromotive force, but simply-neutralises the 
self-induction of the armature. Since both the inductive drop in 
the armature and the series component of the excitation increase 
with the increase in current, this series component may be 
adjusted to neutralise the armature self-induction for all loads, so 
that the motor operates with the constant-speed characteristic of 
a true-shunt motor. Two phase converters are shown ; the left 
one supplies to the field winding a component current proportional 
to the armature current, but dephased approximately 90 deg. 
therefrom.— November 11th, 1908. 


TRANSFORMERS. 


25,842. November 22nd, 1907.—IMPROVEMENTS IN THE DISTRIBU- 
TION OF ELEcTRIC POWER BY ELECTRIC TRANSFORMERS, John 
Thomas Irwin, William Edward Robson, and James Lewis 
Cook, the Central Technical College, Exhibition-road, South 
Kensington. 

This invention relates to an arrangement by which the primary 
circuit of a transformer is automatically broken when no power 
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is being taken from the secondary, and is automatically closed 
when the external secondary circuit is completed through a power 
absorber. An auto-transformer is used, the primary circuit of 
which is closed by a switch electro-magnetically operated, the 
eperating coil or coils of which are wholly or partly in the external 
part of the secondary circuit. The arrangement for carrying out 
our invention is shown in the engraving, where A represents the 
auto-transformer, O the power absorber, B a hand or otherwise 








operated switch which closes the external secondary circuit, D the 
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electro-magnetically operated switch for making and breaking the 
primary circuit of the transformer, E a coil for operating the 
switch D. The switch D is arranged so that when there is a 
eireuit through C and B and the coil E, a current flows from the 
mains and the switch is closed by the pull of the coil E, and the 
err of the auto-transformer thus put direct across the mains. 
When the switch B is opened the current ceases to flow through 
the coil E and the switch D is opened by a weight or a spring. It 
is obvious that instead of the coil E directly operating the switch 
D it may operate it indirectly by closing an auxiliary circuit in 
which there is a source of electric power and which has a coil in 
its cireuit which when energised closes the switch D. There are 
three illustrations and three claims. —.Vovember 11th, 1908. 


TRAMWAYS AND RAILWAYS. 


25,923. November 23rd, 1907 —IMPROVEMENTS IN TRACK BRAKES 
FoR RaIL OR TRAM CaRs, by Alfred Walter Maley, of 7, 
Uarchills-place, Leeds. 

In this invention the drag of the brake block causes a further 
vertical downward movement of the track block by which means 
a more powerful braking effect is obtained. The operation of the 
brake is as follows :—When the block is pressed against the rail it 
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tends to move to the right relatively to the vehicle which is 
supposed to be travelling towards the left. In so moving it 
bears against the end of the lever 4 and turns this lever on its 
pivot & This motion transmitted through the link m results in a 
turning of the bell crank lever about its pivot ¢, and thus in the 
depression of the rod f. Theresult of thismovement is a tendency 
to lift the vehicle by upward pressure on the pivot e, which upward 
pressure is equal to the downward force exerted on the rod / and 
therefore on the brake block.—Vorember 11th, 1908. 


11,945. June 2nd, 1908.—IMPROVEMENTS IN OR RELATING TO 
Scrrace Contact ELectric TRACTION SysTEMs, Edward 
Albert Mitchell, of Chasemore Park Hill, Carshalton. 

This invention relates to surface contact electric traction 
systems. The object is to provide an improved track unit 
ia which the road studs are comb‘ned with a top plate of 
non-magnetic material which completely covers them and 
to which they may be separately attached, the arrangement 
being such that the magnetic device or skate for energising the 
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studs can be employed to collect current therefrom as ordinarily, 
in which case the drag upon the skate is considerably reduced, or 
a separate non-magnetic current collector can be employed, in 
which case the stud energising device can be arranged so that it 
never makes contact with the cover of the road studs, thereby 
still further reducing the drag referred to the shape of the studs 
in each instance being such as to permit the switch to be main- 
tained closed for an appreciable time after the magnetic device 
has interrupted electrical contact or passed beyond the studs. 
The invention also has for its object to provide in a track unit, mag- 
netic studs of an improved formation whereby magnetic leakage is 
considerably lessened and a powerful magnetic effect produced on 
the switch armature arranged below them, with a comparatively 
small expenditure of magnetising current. There are four claims. 
November 11th, 1908. 


9888. May 6th, 1908 —IMPROVEMENTS IN COUPLINGS FOR RAILWAY 
VERICLES, by Ludirig Scheib and Ludirig Scheib, jun., both of 
Kaiserslantern, Germany. 

The claw coupling to which this invention relates differs from 
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devices already known, not only with respect to the peculiar action 
of the locking piece, but more especially with respect to the 
arrangement of the spring actuating this piece, which is put under 





stress only when the coupling is thrown out of engagement, and is 
entirely free from strain at all other times, The apparatus 
comprises a locking piece with a stop and disengaging piece for 
claw couplings characterised by the fact that the locking piece 
carries two pins serving as pivots, one of which / is situated 
between the stop and the disengaging piece, whilst the other ¢ is 
arranged at the extremity of the stop, and is movable in a 
longitudinal slot in the head of thecoupling in such manner that 
in its forward position the locking piece is, under the action of the 
spring, maintained in the locking position whilst when in its rear 
position the stop is released, and there is imparted to the 
disengaging piece by the spring now under stress a tendency to 
move the claw into its position of disengagement.——November 11th, 
1908. 


MINING AND METALLURGY. 


2405. February 3rd, 1908.—IMPROVEMENTS IN THE TREATMENT OF 
Biast FURNACE SLAG, by Henry Kelway Gwyer Bamber, of 
Ingress House, Greenhithe, Kent. 

The prozess to be described has for its object the desulphurisa 
tion of the molten slag by the decomposition of the sulphur com- 
pounds, the partial evolution of the sulphur as sulphurous 
anhydride (SO.) and the formation of calcium silicates, and the 
oxidation of the remainder by the formation of calcium sulphate 
which is innocuous, thus all the objectionable properties of the 
slag caused by the presence of such sulphides are removed. This 
is obtained by blowing air through the molten slag. According | 
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Molten Iron 


to this invention the operation is conducted in the blast furnace 
itself by diverting part of the hot blast which ordinarily passes in | 
through the tuyeres at a point above the level of the molten slag, | 
through small auxiliary tuyeres for short periods before drawing 
off the slag, at a point immediately above the charge of molten 
iron and below the surface. of the molten slag, thus blowing hot 
air through the molten slag with or without the addition of potas 
sium or sodium chlorate or other oxidising chemicals to accelerate 
the oxidising action. In this manner the slag may be tapped from 
the furnace completely oxidised and free from objectionable sul- 

phur compounds,— November 11th, 1908. 

11,851. June Ist, 1908.— PRocEss AND APPARATUS FOR PRODUC- 
ING AS HIGH TEMPERATURES AS POSSIBLE IN ROTARY KILNS 
HeatTepD BY Gas, by Manfred Gottfried Semper, of Weferlingen, 
Sarony. 

The object of the process is to heat rotary kilns by means of gas 
in an improved manner by compelling the gases repeatedly to pass 
throvgh théclinker zone or to form eddies so as to obtain a com- 
paratively high temperature over a short distance, flames being 
freely produced, Rotary kilns must be modified by very materially 
reducing the cross-section area of the end of the clinker zone, 
where a contracted place is formed. The gases which rush 
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| 
| 
A Modified form of the | 
part of the Kiln. | 
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through the kiln at a high rate of speed impinge at the place of 
contraction, rebound and cause eddies in the clinker zone, these 
eddies producing a high temperature. In these eddies, although 
usually the gases where they strike the projecting annular wall of 
the contracted place will travel round the eddy so formed, and 
then pass on their way through the contractio: and along the 
kiln, yet some portion of the gases meeting continuously the 
newly formed eddies formed by the newly entering gas stream 
will pass round in such eddies two or three or more times before 
continuing their way along the kiln. The impact of the gases 
upon the annular wall of the contracted part has a similar effect 
to the gases from a blow-pipe when directed upon a heated 
surface, inasmuch as this impingement produces a more rapid | 
combination and combustion of the live gas at that part.— 
November 11th, 1908. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-ofice Oficial Gazett. 


903,325. RepuctnG VALVE FOR COMPRESSED-FLUID Motors, 
E. Schneider, Le Creusot, France. - Filed Jannary 27th, 1908 
There are three claims. The second runs as follows:—In a 
ressure reducing valve, a valve casing having a high-pressure 
inlet and a low-pressure outlet, a piston valve within said casing 





comprising a val-e member and a piston member, said members 
having faces exposed to reservoir pressure and balancing each 
other, pass»ges in said piston va've connecting the space in the 


rear of said piston member with said inlet and outlet, a slide-valye 


[903,325] 


piston held under predetermined pressure working in said piston 
valve, and having a face exposed to outlet pressure and subject to 
balanced reservoir pressure to control said passages and the move 
ment of said piston valve. 
902,797. Srram Turing, J. Atkinson, Mellor, England. 
Jan uary 16¢h, 1908, 
The invention consists in utilising the dynamic energy of steam 


Filed 


| in a pressure multi-stage turbine, to withdraw a portion of the 


steam from the lower pressure section by induction and force it 
into the high-pressure end of the casing. There are three claims. 


903,397. Bort, FL Melnnerny, Towa Coty, Lowa, - Filed Marek 7th, 


90S, 
The bolt is in halves. One half is hollow at the end ; the other 
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has a neck and boss. When put in place as shown, and driven 

home, the hollow portion is compressed on the boss and the halves 

are thas united. There are seven claims, 

903,424. PRESSURE-LIMITING Device, A. Wilzin, Clichy, France, 
assignor to FE. W. Bliss Company, Brooklyn, N.Y.— Filed Feb 
ruary 21st, 1907. 

In combination, a slide a having an enclosed chamber /, a piston 


ein the upper part of said chamber, a connecting-rod d connected 
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to said piston, a crank shaft ¢ operating said connecting-rod, @ 
plunger g entering said chamber, a spring / for pressing said 
plunger into said chamber, with a yielding pressure, and a screw 
plunger / adapted to be advanced into or withdrawn from the 
c hamber to compress the spring / or permit it to expand 








SouTH-WESTERN PoLyTECHNIc.—On Saturday, December 5th 
inst., at 8,30 p.m. Mrs. Hayes Fisher. will present the prizes and 
certificates at the South-Western Polytechuic Institute Boy 
Secondary School, Chelsea, : 
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Makers of— 
Hydraulic Pressure 


Pumps and Accumulators. 


HYDRAULIC 


PRESSED. 


HYDRAULIC 


CRANES. 


PACKING LEATHERS 


& MOULDS, &c. 


SHIP, LOCOMOTIVE, 


CARRIAGE AND WAGON 


BUILDERS’ 


AND BOILER MAKERS’ 


TOOLS. 


CROYDON works, LEEDS, 





HENRY BERRY & CO. 


ENGLAND. 


LIMITED, 


IMPROVED .. . 


Nydraulic Forging Plants. 





COMPLETE 














STOCK o MACHINES 


Fixed Hydraulic 


Rivetters. 
From 5ft. to 17ft. 6in. gap. 


Portable 
Hydraulic 
Rivetters, 


all sizes. 


Belt-driven Pumps 


all sizes. 


Steam Pumps, 


several sizes. 


Hydraulic 
Accumulators, 


3in. to 15in. Rams. 


Flanging Presses, 


several sizes. 


&c. &c. &c. &c. 


Write for Particulars. 








RAILWAY WHEEL MAKING PLANTS. 











Berry’s Patent Hydraulic 
Working Valves. 
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FOR SALE. 


Consequent to Electrification. 


Babcock and Wilcox Safety WATER-TUBE BOILER, 
for 159 Ib. pressure ; 54 tubes; drum, 17ft. Sin. long, 
3ft. dia.; leating surface, 1098 sq. ft. pasan 5 with 
mechanieal coking stoker, injector, valv 

Two sets 100 I.H.P. Compound Vertic val ‘er M 
ENGINES, H.P. cyls. 12in. dia., LP. cyls. 20ie. dia, 
18in. stroke. Fi.ted with Turner-Hartnell fly-wheel 
governors, drivir g pulleys, vive ee a sbricators. 

Row’s Patent FEED-Wa 4TER H syle of 
heating 6000 1b. of water partaieieemte to 3 deg. F. 

The above are in excellent condition, equal to new, 
and can be inspected at our works at.amy time. 


HENRY BERRY axo OG, LTD., 


Croydon Works, Lecds. 
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’ SINKING THROUGH QUICK SAND. 


“It gives us great pleasure to state that the 
Pulsometers must, at least, have pumped up 


h ds of f Sand fro 
PULSOMETER | dung lang” opecacrs and hoy ony store 
ENGINEERING Phe tom en there was not sufficient water in 
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c °9 °9 = LONDON : Offices and Showrooms, READING: Works, Spl. 3m66 
61 & 63, Queen Victoria St., E.C. Nine Elms Iron Works. 




















a» ASBESTOS = 


SBESTOS GOODS, BOILER COVERINGS, OILS and GREASES. and ENGINEERS’ STORES. (Spl) au2 








SUSPENSION BULB FURNACE. 


ae GREATEST DIAMETER OF FURNACE EVER OFFICIALLY TESTED TO COLLAPSE. BOARD OF TRADE, 


BOARD OF TRADE, | HIGHEST CONSTANT for 


TYPES, 
CONSTANT for OTHER CORRUGATED 


SUSPENSION | | | | | 14,000. 


BULB FURNACE, 


15,000. PP ey | HIGHEST 
THEO FACTOR of SAFETY 
STRONGEST UNIFORM 


FURNAGE THIGKNESS 
MANUFACTURED 


THE LEEDS FORGE Co., LIMITED, LEEDS. 


London Agent—Mr. Joseph Hallett, 108, Fenchurch Street, E.C. (Spl) #58 Telegraphic Address—Enginous, London, 


H.R. MARSDEN, ST ONE -BREAKERS. 11s 


HIGHEST AWARD, Silver Medal, Royal Agricultural Society of England, 1904, for Elevator for Stone-breaker. This is the Third Silver Medal ! have 
received from the Royal Society, and they are the only awards ever given by them connected with Stone-breaking and Ore-crushing Machinery. M42 
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PACKIN G 721s 


WitTH MINIMUM FRICTION AND MAXIMUM DURABILITY. Spl. BM69 





The UNITED STATES METALLIC PACKING CO,, Ltd., Bradford, “orks. 


“ONDON—17, Victoria Street, S.W. LIVERPOOL—145, Fenwick Street. BOLTON—21, Mawdsley Street. SWANSEA—Angel Chambers, York Street. &c. 40. 
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THE DYNAMICS OF ROLLING OF A SHIP. 
By Sir G. GreENHILL. 

Tux autumnal equinox is pos and we may expect to 
hear of heavy weather in the Atlantic, too rough to be 
disregarded even by the largest vessel afloat. ; 

A length of 800ft. is caloulated to ride easily, and with 
jittle pitching motion, over two waves at least of those 
\ikely to be encountered ; 600ft. was found an awkward 
length, as covering a wave length and a-half and so con- 
ducive to pitching, more so than a greater or smaller 
length in crossing 400ft. waves with a period of about 
nine seconds. 

But no beam can be made so large as to extend over 
more than a fraction of a wave length, one-quarter to 
one-fifth, and so ease of motion in rolling must be 
secured by, attention to proper metacentric height at the 
start, and throughout the voyage while the coal is being 
burnt out, as a few inches of metacentric height will 
make all the difference in comfort and safety; and a 
vessel ceases to be habitable long before it is unsafe, in 
the words of Sir William White. 

Careful attention to stowage of coal and cargo will 
satisfy the requisite condition of easy motion, and will 
correct @ faulty design. Thus, if the metacentric height 
is to be unaltered at the end of the voyage by the con- 
sumption of coal, a theorem of naval architecture asserts 
that the depth of the centre of gravity of the coal below 
the water-line should be equal to the metacentric height. 

But if the stiffness of the ship is +o be unaltered, 
measured by the product of the metacentric height 
and displacement, then the centre of gravity of the 
bunker capacity should lie in the mean water-line, of 
light and load draught, at the beginning and end of a 
voyage ; the vwo conditions are practically equivalent. 

It is asserted that the Lusitania makes a single roll in 
about 12 sec., getting longer and slower as the coal is 
burnt out; also, that the pitching is three times quicker 
than the rolling. 


A ship rolling freely may, for elementary discussion, 
be assimilated to a pendulum, with the difference that 
the centre of gravity G of the ship is supposed fixed, 
and the buoyancy of the water W tons displacement, 
acting upward through M the metacentre, causes the ship 
to roll through the upright vertical position. 

If the metacentre M is supposed fixed in the ship and 
if the stirring effect on the water is ignored, and the 
damping also of the oscillation due to a bilge keel, the ship 
will oscillate like a simple pendulum of a certain length 
G L,denoted by /, where 

(1) t= * ® 

~ GM h 
if k denotes the radius of gyration of the ship about the 
horizontal axis of rotation through G, and / denotes the 
metacentric height G M. 

Denoting the angular velocity of the ship by & at an 
angle @ from the upright, measure a length GI vertically 
upward of length 


(2) a=GI= J 


so that A is the height of the equivalent conical pendulum, 
which swings round the vertical with angular velocity 
in 2”/@ seconds, 

Then if a denotes the extreme angle of inclination at 
the end of a roll, the principle of energy gives 


(3) W ve = Wh (cos ® — cos a), foot-tons, 
g 


so that 


(4) Ao Fo a = = _ i 
w cos 6 — cosa cos 9 — cosa 
and the locus of I in the ship is a hyperbola, with focus 
at G, excentricity seca and directrix /k at right angles 
to G M, where Gl = 4 GL; since 

(5) GIcosa = GI cos@— Gl= Li, 

(6) GI=Tiseca=Ik, 
on making the angle i I k = a, where I zis the perpendicular 
on the directrix Lk. 

Then if GE is horizontal at the end of a roll, GE/ 
=a,andEC at right angles to E G will be an asymptote 
of the hyperbola, and C the centre. 

At any other angle 6, G k bisects the angle E G Z, where 
GZ is horizontal, and kI is parallel to EC; hen-e a 
geometrical method of constructing the hyperbola de- 
scribed by I; also ZL is the tangent at I. 

Produce the horizontal Z G to meet L K at right angles 
toGLin K; draw GJ at right angles to K I, and denote 
the angle [GJ or GKI by 9. 

Then, if a denotes the angular acceleration of the ship 
towards to the upright position, 


(7) a= sin = OK while «? = or 
(8 €b = G T = ’ 
‘a to? 


and the reversed acceleration, or kinetic reaction,.at any 
point P of the ship is the resultant of a . GP perpen- 
dicular to G P and w*. G P along G P; and the resultant 
is therefore 

(9) # G P sec 4, or a. GP cosec 9, 

Sa SER : 
Glcos ’” ’G@Ksne’ *% GI’ 
in a direction making an angle » with G P; and the field 
of kinetic reaction is thus composed at any instant of 
meee spirals of radial angle ¢, with a pole common 
at G. 


= ¢ 


Thus at J the kinetic reaction is g, vertically upward. 
Combining this field on the triangle of force G J P with 
the uniform field of gravity g vertical, that is, making an 
angle ¢ with G J, the resultant field is of strength 
JP 


g —_—_ 

GJ 
making an angle » with J P; so that the combined field 
of gravity and kinetic reaction is composed of equiangular 





spiral lines of force, of radial angle », round the common 
le J. 
Pe this gives the field of force experienced by a body 
fixed at any point P of the ship, to be counteracted by 
the reaction of the support; it can be shown experi- 
mentally by a plummet at the end of a short. plumb line 
thread, or by the varying level of coloured liquid in a 
flask fixed at P ; if w denotes the weight of the plummet, 
the tension of the thread is 
JP 
GJ 
Produce J G to meet in J' the vertical MN J’ through 
M, cutting GZ in N; then 
(10) GJ.GJ’ =GK.GN=GL.GM = lh =P, 
sothat J and J’ describe inverse curves, either in space or 
in the ship. 
Draw J' N’ horizontal to meet the vertical IG in N’; 
(11) GN’.GI=GJ.GJ' =th, 
ere! 
(12).GN GI 
(13) N’J'’=GN = 2 hsin 8, 
so that the space locus of J’ is an ellipse, with semi-axes 
2 hand h, and centre O at a height 2 h cos a above G; 
and J describes in space an inverse curve. 
Also 
(14) MJ’=MN+GN’=h cos 0+ 2h (cos 6 — cosa) 
= h (3 cos 8 — 2 cos a), 
so that J’ describes a Limacon in the ship, and J the 
inverse of a Limacon. 
Links O Q, Q R, each of length # h, will describe the 


curve of J'if QJ’ = + h, when QR is guided by links of 


parallel motion so as to be parallel to G M, and with the 
end R in a vertical slot Q R through Q. 


The mathematical theory of the motion of a ship was 
undertaken first by Euler in his “ Scientia Navalis,” 1749, 
where he follows up Bouguer’s “ Traité du Navire,” 1746, 
for the statical metacentre, and goes on to the dynami- 
cal treatment, interesting historically as the first 
systematic investigation of the equations of motion of a 
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= 2 h(cos @ — cosa), 
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rigid body, in which the theory was foreshadowed of 
principal axes. 

At the end of a roll, g = 90°, and J comes into 
coincidence with K ; the field of force is then composed 
of circles concentric with K, and the level lines, given by 
the surface of water in the ship, in a boiler, tank, or 
tumbler, are straight lines radiating from K. 

As the ship swings through the upright position, ¢ = 0, 
and I, J coincide with A, the vertex of the hyperbola 
J A, and the lines of force radiate from A, while the 
level lines are concentric with A; and A is determined 
geometrically by drawing G k, bisecting the angle between 
GE and the line from G perpendicular to G M, and 
drawing k A parallel to E C to meet G M in A. 

The figure is drawn to represent a midship section of 
the Lusitania from keel to flying bridge; the ship is 
represented in exceptional circumstances, rolling through 
90° to a = 45° on each side of the vertical; it is placed 
on the page when heeled at an angle @ = 22°4. 

The direction of the plumb line is drawn for P in 
various places, showing the apparent field of force ; down 
on the stokehold floor, where the motion is least per- 
ceptible, and up on the flying bridge, where itis seen that 
a body would be left behind in the air, if not lashed down, 
and water would not stay in a tank if open; to a sailor up 
the mast the apparent motion would be still more violent. 

Proceeding downward in the ship the motion becomes 
easier; at G the field of force is undisturbed g vertical ; 
at L, the centre of oscillation, the direction of the field is 
along GL, and no motion is felt, or strap-hanging re- 
quired, so that water in a bucket at L will not wash 
about, and in a boiler will be steady almost if the surface 
is not far from L. 

A swing is of littie use as a preparation for a voyage, 
with the seat in the neighbourhood of L of the swing; it 
must be made like the cross section of a ship in the 
figure, with access to the upper parts as high as possible 
above the axle.of suspension if it is to be used as a 
prophylactic Cradle of the Deep, giving a vaccination, so 
to speak, of sea-sickness. 


Considered as a pendulum, the ship may be supposed 
supported at G, and swung by the buoyancy Ww tons, 
acting vertically upward throu 
in a model, it may be suspended at M, and the motion 
will be the same practically. 


M: but to imitate this | be 


A model is in use at Woolwich—and might be imitated 
at Greenwich—made of canvas stretched on a framework 
of battens to resemble the’ cross-section ia the figure ; 
suspended against the wall by a pivot at M, the frame can 
roll like a pendulum, and short plumb lines, or small 
flasks of coloured liquid attached at various points, will 
show the disturbance of the field of apparent gravity. 

The canvas is painted to resemble the interior of the 
ship, like the coloured advertisements; the cross-section 
of the Kaiser Wilhelm II. was selected, and made to one- 
— scale; the frame is thus about 8ft. wide and 12ft. 

igh. 

Our figure represents a vessel such as the Lusitania, 
88ft. beam, and 35ft. draught, and 100ft. from keel to the 
top of the wheel-house. 

The dynamical diagram is drawn for distinctness with 
a metacentric height exaggerated to 32ft., and 1 = 30tt., 
implying 3 seconds for a roll from side to side, making 
40in. the length of the seconds pendulum, instead of 
89.1896, as is the Act of Parliament. 

Such a motion would be much too violent for the ship 
to be habitable, although not unsafe; and a sailing ship 
would be dismasted. 

Ellen Terry’s “ Reminiscences ” describe a first voyage 
across the Atlantic :—* The ship was laden with pig iron, 
and rolled, and rolled, and rolled, but could not roll too 
much for me. I have always been a splendid sailor, and 
I always feel jolly at sea.” Such rolling would have 
smashed the crockery in the pantry, and rolled a 
passenger out of his bunk; and a little attention to the 
stevedore’s science of stowage would have prevented it. 

Thus, raising the weights in our diagram in the figure 
so as to bring G about 30ft. higher, making GM 2ft. and 
GL = 480ft., will increase the roll to 12 seconds in time. 
or five to the minute, and this is found quite comfortable 
on the Lusitania in the lower part of the ship. 

But to the lookout upon the flying bridge the motion 
may still be violent enough as to be dangerous to life and 
limb ; and a broken leg, as we hear of, must be attributed 
to the dynamical action investigated above, and not as 
asserted to a blow of solid water. 

Heavy spray can be carried up by the wind to this 
height, but solid water to reach a height of 64ft. would 
} require an upward velocity of 64ft. per second, or over 
38 knots, and this velocity could hardly be generated by 
the impact of waves on a steamer going at 25 knots, 
although it is asserted that green seas have been known 
to reach a height of 100ft. on the Eddystone Light- 
house. 

The figure will represent: something like the steam 
collier returning light down the river, with the ecrew 
flogging the water astern. He is quite safe in smooth 
water, and so the master is tempted to carry on in this 
light condition in order to save fuel, and to delay filling 
up with water ballast required for a proper bearing in a 
rough sea; but if he is caught at sea by bad weather in 
the operation of filling up the ballast tanks, he is in a 
worse plight than before. 

The diagram, drawn roughly to scale, brings out the 
great disproportion of freeboard to draught in the large 
vessel, still more pronounced in the Caronia and the 
German design; the passenger reaps the benefit in 
accommodation all above the water-line. 

This disproportion is due to the limitation of draught 
imposed by the harbour bar at the port of departure and 
arrival; and the naval architect cannot take full advan- 
tage of increased size until the depth over the bar is 
increased by dredging. 

His task would be easier to satisfy the condition of 
speed if he could scheme unfettered by draught of water, 
whereas at present the ruling condition is a maximum 
draught of about 35ft.; otherwise a 25-knot Atlantic 
steamer could be designed on a smaller scale than that 
found capable of the performance. 








THE PROGRESS OF THE COMMERCIAL 
MOTOR VEHICLE. 


ALTHOUGH great strides have been made in the design and 
construction of the commercial motor vehicle in the last few 
years, a feeling of distrust prevails among many possible 
users of this form of transport with regard to the tinancial 
aspect of the problem. ‘he feeling is no doubt frequently 
intensified by the past experiences of many users of motor 
wagons in the early days of the movement. Amongst 
vehicles of commerce we include both the motor wagon 
or tractor and the motor omnibus. Now, although the 
growth of the movement is not comparable with that of 
the pleasure side, the case for the utility vehicle is not 
nearly so gloomy as some seem to consider, in view of the 
difficuities which have had to be overcome and the all- 
round depression in trades which ought to be large users of 
motor vehicles. In a paper on the progress of motor trac- 
tion read a few days ago before the Koyal Automobile Club 
by Mr. E. Shrapnell Smith there were given some fi,ures 
which throw light on the present state of this particular 
industry. In order to obtain an authentic return of the 
number of these vehicles in use, circulars were addressed 
to over 700 owners, and out of this number 342 firms 
replied giving the number of machines in their employ- 
ment. The users include bakers and flour dealers, 
brewers, builders, furniture dealers, carriers, gas 
companies, millers, mineral water manufacturers, public 
bodies, provincial omnibus companies, and others, 
and the following is a summary of the totals of 
commercial vehicles in use during the last eleven 
years :— 1898, 1; 1899, 8; 1900, 28; 1901, 55; 1902, 126; 
1903, 227 ; 1904, 365; 1905, 646; 1906, 853; 1907, 1083; 
1908, 1293. From these figures it will be seen that, 
although perhaps slower than could be desired, the pro- 
gress has at least been steady, and on this account 
probably more permanent than it would otherwise have 
en. 

With regard to the motor omnibus, in spite of the finan- 





cial vicissitudes of many of their purchasers, this form 
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Fig. 3—-CONSTRUCTION OF THE CONDUIT 


of vehicle also shows a rate of progress which, if not phe- 
nomenal, is far from discouraging, as will seen from 
the following statistics :—In October, 1904, the number of 
motor omnibuses at work in London was 15; in 1905, 
162; in 1906, 754; in 1907, 917; and in 1908, 1089. Now, 
although it is undeniable that the motor omnibus has 
done much to deserve censure, and although it has 
been a nuisance in some parts of London, it can- 
not be said with fairness that it has been proved a 
mechanical failure when properly constructed. Its want 
of success commercially was contributed to by several fac- 
tors, which may be summarised briefly as follows :—(1) 
Suicidal competition, bringing in its train ridiculously low 
fares; (2) the early laxity and subsequent undue severity 
of the police regulations; (8) faulty design and construc- 
tion; (4) bad financial methods of the promoting com- 
panies ; (5) lack of experience; and (6) rate-aided tram- 
way competition. With the exception of the last, all the 
above ditiiculties are gradually being overcome, and the 
ultimate success of the motor omnibus in a modified form 
is fairly certain. 

Respecting goods vehicles, their employment with com- 
mercially satisfactory results has frequently proved 
disappointing, owing to a want of knowledge of the condi- 
tions essential tosuccess. For instance, to expect a motor 
van to compete as regards working expenses with a horse 
and cart for inter-urban parcels trafiic is too absurd to 
need argument. Nor can any pecuniary advantage 
probably be shown in dealing with heavier loads when 
the distances to be covered are short and the journeys are 
interspersed with considerable delays. To operate the 
commercial motor to financial advantage, it must be kept 
running with something approaching to its full load 
capacity. Work must be found for it on at least five 
days out of the six, leaving the remaining day for over- 
hauling, repairs, cleaning, &c.; and the daily mileage 
should reach to at least fifty. Working under such con- 
ditions a properly constructed motor wagon or tractor | 
should prove a good investment. Mr. Smith estimates | 


the cost of working different sizes and types of vehicles 
as follows, the cost including all outgoing expenses, de- 
preciation, &c.:—1-ton petrol van, per vehicle-mile, 5d.; 
2-ton petrol vehicle, 64d.; 3-ton petrol lorry, 8d.; 5-ton 
steam tractor, 84d.; 5-ton steam wagon, 9}d.; and 5-ton 
steam wagon with trailer, 1s. per vehicle-mile. It must 
be borne in mind that the costs will vary bu slightly 
whether the machine is running light or loaded, and this 
is the feature in the employment of motor vehic'es which 
has to be reckoned with. As regards regularity of 
working, the exhaustive tests carried out last year by the 
Royal Automobile Club over all manner of roads show 
that under this heading satisfactory progress has been 
made by most builders. Out of fifty-six machines which 
started fifty remained running until the finish, the maxi- 
mum scheduled mileage per vehicle being over 1500, the 
maximum load carried 5 tons, and the percentage of miles 
lost only amounted to 7.8. It will be seen, therefore, that 
the position of the heavy vehicles shows a very consider- 
able improvement, and their employment within the 
limits we have mentioned is likely to give satisfaction to 
their users. 








MONTREAL WATERWORKS IMPROVEMENTS. 


Tue greater part of the city of Montreal receives its 
water supply from the service owned and operated by the 
city. The Montreal Waterworks supplies a population of 
800,000 in an area of 6000 acres, lying between the 
river St. Lawrence and Mount Royal, this area being 
originally the city proper. Mr. George Janin is chief 
engineer and superintendent. The source of supply is 
the river St. Lawrence, about 14 miles above the 
Lachine Rapids, and 88ft. ‘above the level of the water 
in Montreal Harbour. From this point in the river an 
open canal or aqueduct conducts the water to the pump- 
ing station within the city limits, a distance of 31,000ft. 
The accompanying map—Fig. 5—shows the part of the | 











Fig. 4—-EXCAVATING A TRENCH 


city thus served, and the positions of the pumping station 
and aqueduct with reference to the river St. Lawrence. 
It will be seen that the supply is obtained 9 miles up the 
river from the centre of the city. The great difficulty is 
to obtain water not contaminated by the Ottawa, one 
branch of which joins the St. Lawrence above Lake St. 
Louis at the western end of the island of Montreal. The 
waters of the two rivers do not mingle quickly, that from 
the Ottawa keeping to the northerly shore until the 
Lachine Rapids are reached. 

‘he original aqueduct—see Fig. 6—built in 1864 by 
Mr. T. C. Keefer, had a mean width of 30ft. and a depth 
of 8ft., with a fall of 5in. per mile. In 1877 certain 
improvements were begun in the aqueduct, but these 
were discontinued after about 4000ft. of the entrance end 
had been widened to 140ft. and deepened to 14ft. The 
aqueduct ends at a settling basin having a capacity of 
over a million cubic feet used for the distribution of the 
motive power and the city water supply. At the mouth 
of the aqueduct a pier about 1000fs. long has been built 
for the purpose of reducing the current in the river. 
Sluice gates situated at the mouth of the aqueduct, and 
two dams with movable gates, regulate the level of the 
water. Eighteen bridges cross the canal to accommodate 
the traffic of the district through which it passes. In this 
manner, supplemented by steam pumps, the city receives 
its water supply. 

Many schemes have from time to time been suggested 
to improve the plant, and provide for future extensions 
which are urgently needed. To this end, Superintendent 
Janin, in May of last year, recommended the Municipal 
Council to make important additions to the system. 
Among other things, Mr. Janin proposed to lay a concrete 
conduit, about 8ft. diameter, alongside the present aque- 
duct, this new conduit to have a capacity of fifty million 
gallons per twenty-four hours. This conduit was to be 
laid underground, and the water would thus be brought 
from the river without being contaminated en route. 
After the conduit became available for supplying water, 
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improved in 1877. The conduit would then supply water 


for drinking purposes, the aqueduct providing power | 
for the pumps, and for renting to private users for power 
urposes. This new arrangement would dispense entirely | surface, as will be seen by reference to the engravings. 

with the steam pumps» Mr. Janin’s recommendation | Where soft bottom occurs the foundation for the conduit 
| also included the extension of the intake out into the | is made by driving piles in bents of four, driven to bed 
river 1400ft. or more, where pure St. Lawrence water is | rock or very firm soil. The bents are at 4ft. centres, 






posed to increase the size of the present aqueduct | aqueduct carrying the city water supply. The exercise 
king it uniform throughout its length with the part | of the necessary sanitary precautions to preserve the city 
| water uncontaminated along the line of the works is also 
a difficult matter. A great deal of the excavation has 
been done by special machines working on the original 





to be obtained, the object being to void the expense of | and each bent is capped with a 10 by 12 timber, the 


a filtration plant. The cost of thes%improvements was | whole being floored over with 3in. hemlock plank. 
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Fig. 5-WATER SUPPLY OF MONTREAL 


estimated to be 2,130,000 dols., say £426,000. It will thus 
be seen that the proposed improvements have the some- 
what unusual merits of utilising the existing works, 
avoiding the cost of much additional land, substituting 
water power for steam and electric pumps, providing a 
covered supply of pure water, and costing a moderate 
amount of money. 

The necessities of the case, increased by the advancing 
fire insurance rates throughout the city, caused the 
municipal council to have the recommendations of the 
superintendent examined by an engineering board, with. 


. To provide for drainage a trench is trimmed in the 
earth along the centre line of the bottom of the conduit, 
and filled with porous tiles and boulders. The dimensions 
of the trench vary from 2ft. by 2ft. with two 4in. tiles and 
broken stone at the inlet, to 4ft. by 2ft. with seven 4in. 
tiles at the outlet end of the conduit. 

The conduit itself—see Fig. 8—is of horseshoe form, 
7ft. 34in. by 9ft. inside. The invert is nearly flat, being 13ft. 
radius. The thickness of the concrete at the crown is 
8in., at the springing 12in., and at the invert 8in. In 
rock the excavation is taken out to give a uniform floor 
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Fig. 6B—PROFILE OF AQUEDUCTS 


the result, following the approval of the board, that 
tenders were immediately invited for the construction of 
the concrete conduit. The contract was let, and work 
commenced last fall. It is proceeding without interrup- 
tion, and there is a probability of its being completed this 
autumn. The contractor is Mr. Patrick McGovern, of 
Boston, who took the work at 21.25 dols. per lineal foot 
of finished conduit, complete, including excavation and 
refilling of earthwork, but exclusive of rockwork or timber 
foundation work. Mr. McGovern’s bid for the whole 
work is estimated at 684,815 dols. It is interesting to 








Fig. 7—PART OF CONDUIT 


hote the figures of the other tenderers for the conduit 
proper, which were 24.00 dols., 25.00 dols., and 82.97 dols. 
per lineal foot, on the same basis as named above. The 
chief engineer's estimate for the whole was 660,000 dols. 
The excavation for the conduit is in earth of almost 
every description, from soft material to stratified lime- 
stone rock, as will be seen by reference to the accom- 
panying profile. The depth of cutting also varies con- 
siderably, being from 10ft. to 36ft. The greatest care is 
necessary in many cases, owing to the proximity of the 








thickness of 8in., while in earth the trench bottom is 
finished level all the way across, the sides being carried 
down plumb to give a base 11ft. wide. The walls are 
reinforced with electrically welded wire mesh, the wires 
of which are No. 7 B.W.G. and No. 12, the larger strands 
being three to the foot lengthwise of the roll, and the 
smaller one per foot at right angles to the larger wires. 
Sheets are lapped one mesh. In soft soil the reinforcing 
is used around the whole circumference, while in rock 
and firm foundations it is used only over the crown to 
1ft. below the springing, in all cases the metal being kept 
3in. from the interior of the conduit. The concrete for 
the conduit is specified as follows:—For the invert and 
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Fig. 8—SECTION OF CONDUIT 


lower portion, one cement, two sand, and five of clean 
hard broken stone small enough to go through a lfin. 
ring and no larger; for the crown and upper part the 
same proportions, but the stone must all pass through a 
ring of din. diameter. The highest quality of Portland 
cement is specified. Special care is exercised to have 
the interior surfaces perfectly smooth. The conduit when 
completed will be below the surface of the ground for its 
entire length, and on the completion of the widening of 
the canal it will be in one of the embankments. Fig. 6 
shows generally the relative position of the conduit and 
the new aqueduct, and the engravings—Figs. 1, 2, 3, 4, 


and 7— show different portions of the works in progress. | 
Mr. E. O'Sullivan is the field engineer in charge of the 
work. 








THE GERMAN INSTITUTION OF NAVAL 
ARCHITECTS. 
No, IL.” 


Tux second paper delivered at the recent meeting of 
the German Institution of Naval Architects, was en: 
titled “The Gyroscope as Direction-Giver on the 
Earth, with Special Reference to its Applicability 
to Ships,” and it was written by Dr. Anschiitz-Kaempe, 
of Kiel. The author began with a reference to the 
deviations of the compass in iron and steel vessels, and 
especially in war vessels when it has to be placed under 
the armoured deck, and pointed to the desirability of a 
substitute being found for it which should be free from 
the influence of masses of iron and steel. He recalled 
the fact that Foucault had suggested the use of the gyro- 
scope for this purpose some sixty years ago, but said that 
the invention of the three-phase electric current with 
short-circuit “anchor” had first made it possible to put the 
idea into practice. 

It was set forth that a gyroscope in motion had the 
tendency to preserve its position in space while the earth 
was rolling round under it, and that its apparent altera- 
tions of position with reference to the latter were different 
according as it was hung at the equator, at the pole, or 
somewhere between them. When deflected by the 
earth’s rotation, it had the tendency to stagger and 
describe with its axis cones of larger or smaller 
diameter of base in longer or shorter periods. These 
motions were brought into connection with a pointer, 
which indicated the direction of the vessel as on the old 
system. For the use of the gyroscope as substitute for 
the compass it was found necessary to damp the motions 
of the instrument by the application of a current of air, 
which reduced the period to 70 minutes and the devia- 
tion to 3 deg., the latter figure representing the maximum 
registered during a month’s careful observation on a war 
vessel at sea. It was, in fact, found to be possible to bring 
the deviation down to 1 deg. Stress was laid upon the 
fact that the troublesome compensation required by the 
ordinary compass was avoided entirely by the new 
arrangement, and that the latter was effective in places 
where the impossibility of making such compensation 
forbade: the use of a compass altogether. One of these 
places was the conning tower of an armour-clad. The 
use of the’gyroscope was also advocated for vessels that 
carry iron ote. 

In general size and. appearance the new binnacle, 
as shown by pictures on the screen, did not greatly 
differ from the old form, but an important difference 
between the two systems consists in the constant supply 
of electricity now required. The lecturer claimed to have 
shown the gyroscope to be a really serviceable instrument 
for navigation purposes. 

The discussion was opened by Professor Schilling, 
Director of the Seafdrers’ School in Bremen, who said 
that the relation in which he stood towards the 
Norddeutscher Lloyd led- him to pay attention to all 
instruments connected with navigation, and that he 
had watched the development of this compass for a 
number of years. He had taken part in a trip two 
and a-half years ago, when the instrument, after nearly 
three hours’ working, broke down on account of a short- 
circuit, and again, this spring, he had seen it after four 
weeks cf uninterrupted running, when it still preserved 
its initial adjustment. The problem of the employment 
of the gyroscope as a mariner’s compass might in so far, 
then, be considered ved, and, although the apparatus 
was for the present very @xpensive, it might yet, for 
certain purposes, be looked upon as a good substitute for 
a magnetic compass. The question then arose whether 
it was of importance for the merchant service. Its high 
value for the navy was beyond doubt, for the immense 
masses of iron around it, parts of which were frequently 
moved about, exercised a very unpleasant influence on the 
magnet. The question was whether it was possible to use 
the ordinary compass on a merchant chip for all purposes, 
and he was in a position to declare that it was possible. 
He then went on to explain how by using non-magnetic 
steel in various parts of the ship in the neighbourhood of 
the compass disturbances had been overcome. In the 
steamers Goeben and Liitzow the effect of uhis had been 
£0 striking that the compasses of these vessels could now 
be pronounced perfect; only one magnet had had to be 
resorted to, nothwithstanding that the vessels were 
employed in southern latitudes. A still better1e sult was 
hoped for in the new steamer Berlin, since the front 
bulkhead of the bridge-house for a width of 10.t. had been 
made of nickel steel, and a more extensive ue of the 
same material had been made-im the bridge siue plating, 
with the result that the horizontal component of the 
influence of the softiron had been neutralised. He wished 
to point out that not even a small strip of iron should be 
fitted above a bridge. He had made these statements in 
order to show that the adoption of the gyroscope as a 
permanent instrument: of navigation was not a necessity 
in the merchant service, since arrangements could there 
be made that 1endered the ordinary compass a service- 
able instrument. In- general, then, he discarded the 
gyroscope for the merchant service, but there also there 
was one application for which it was suitable. During 
the construction of a vessel the latter had no completely 
uniform magnetic system. This varied in the course of 
the work, and did not become uniform till a year aiter its 
completion. This state of things could be altered in the 
shipyard by the expedient of mooring the vessel, during 
the time of her fitting out, in a direction exactly at right 
angles to that of her building slip, but few yards were in 
@ position to do this. During the first months, then, no 
captain would be able to depend upon his compass, and 
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apparatus on board their newly built vessels as a check on 
the magnetic compass in each case. This would be 
necessary only for the first six months; after that it 
would cease to be required. Unfortunately, the still very 
considerable expense would stand in the way of this. 

Herr. Martienssen believed that the objections made to 
the instrument two years ago still held good. When the 
compass card oscillated very slowly it would not be pos- 
sible to distinguish such oscillation from those of the 
vessel herself. Assuming the compass card to begin to 
oscillate, the oscillations would continue for several hours. 
True, the fitting of the damper rendered the occurrence 
of such oscillations less likely ; he believed, however, that 
disturbance enough would remain. He would like to ask 
Dr. Anschiitz whether he could guarantee that the appa- 
ratus would be free from disturbance for a given length 
of time—say, for twenty-four hours. His belief was that 
the experiments had only proved that this would be the 
case under exceptionally favourable circumstances. If 
the gyroscope was to be used in the merchant service 
only as a check apparatus, this could be done while the 
ship was lying still. He might mention that exhaustive 
experiments with such instruments had been made in the 
eighties in the English, French, and Dutch navies, but 
they had been subsequently abandoned. 

Professor Apt said the gyroscope was affected by the 
motions of the vessel and not only by those of the earth. 
A considerable defect appeared to him to lie in the damp- 
ing apparatus, since a turning moment was set up which 
sought to bring back the axis of rotation to the N.S. 
direction. Now, when a pendulum was in motion for 
days together, it also would assume an oscillation of its 
own, so that aftér a certain time it would cease to work 
exactly. With assistance from the nautical department 
of the Navy-office he had for some time been at work on 
the construction of a gyroscope apparatus of this kind, 
and could now state that the influences on the damping 
appliance could be almost overcome. 

Korvettenkapitan von Schénberg said: We had heard 
that it was not the intention of the large steamship com- 
panies to adopt the gyroscope. It was of interest, how- 
ever, to examine the points which were of value from a 
military point of view. The requirements made by the 
magnetic compass on the shipbuilder were considerable ; 
for it was, in the first place, very sensitive to contiguous 
masses of soft iron. These harmful influences could be 
combated by the expedient of interrupting the continuity 
of such masses. It was, in the second place, very sensi- 
tive to variations of temperature in the surrounding 
masses, so that it must not be placed near the boilers or 
engines. This latter could be avoided in merchant vessels 
without difficulty, but not so easily in war vessels. It 
was, further, sensitive to cables, electric leads, dynamos, 
&c., which influences could not be avoided in war vessels. 
As an example of this, he would mention that a deviation 
of 180 deg. was, in one instance, caused by a dynamo at 
10ft. distance. The artillerist also was a trial to it, 
and the belief was prevalent that the magnetic com- 
pass could no longer fulfil the requirements. The 
magnetic compass very often broke down. He based 
this assertion on the official reports of the Dutch, 
English, and American navies. Thus, navigating com- 
passes had had to be provisionally fitted on the deck 
aft behind the big guns. After the long voyage of the 
American fleet all the compasses in the steering room 
had become useless. Further, it was simply impossible 
to fit a compass in a conning tower. The proof was thus 
given that the gyroscopic compass was, from the military 
point of view, a very welcome substitute for the magnetic 
compass. 

Dr. Anschiitz-Kaempe then briefly replied. 

Professor Dr. Ahlborn, of Hamburg, read a paper, 
entitled, “The Resistances to Flat Plates and Vessels’ 
Hulls in Water and the Genesis of Waves.” After 
referring to earlier papers on this subject read by him 
before the Society, the author proceeded, by the aid of 
photographic analysis and of pictures of wirework models, 
to illustrate the movements which take place in water 
when partly or wholly immersed - plates are moved 
through it at various angles. The phenomena which 
show themselves on the surface of and within the water 
were reproduced upon the screen in pictures, in which 
the motions of the particles and the lines of force were 
rendered visible. In the case of moving planes set at 
angles to their lines of motion, he arrived at the 
important result that at angles of 30 deg. to 40 deg. the 
system of movement of the particles, and therewith 
the resistance, underwent a complete change, in defiance 
of all rules and formule hitherto adopted for its deter- 
mination. This result was shown to be similar to that 
obtained by Dines in his investigations on air pressure. 
The movements of the particles in connecticn with the 
so-cailed_ skin friction were then shown by the help of 
photographs, and the unfavourable effects of a growth of 
barnacles on the bottom of a vessel were rendered clearly 
visible in the very extensive eddy-formation. 

The author pointed out that in Nature friction effects 
of this kind were most marked where water or air 
swept over sandy surfaces. This produced the well- 
known sand ripples in shallow water or loose sand, the 
loose material being carried along with the water and 
furrowed and hollowed out in a curious manner. These 
phenomena were very marked at the boundary between 
fluid and gaseous carbonic acid. When a tube con- 
taining it was held at an angle with the horizontal 
the surface of the fluid became covered with large 
upward-curling and progressing waves, the troughs of 
which were filled with frictional eduies consisting of a 
mixture of gas and fluid. Similar eddies must occur in 
the atmosphere at the surface of contact between two 
moving strata of air of different densities. Helmbolz had 
already pointed out that the cirro-cumuli cloud forma- 
tions were to be attributed to eddies of this kind. The 
origin of the waves, which were produced by the action of 
the wind upon the surface of the water, was of a like 
nature, although the movements of the water hardly 
assumed such relatively large dimensions as those set up 





between fluid and gaseous carbonic acid, even during the 
most violent hurricanes. In front of each wave-crest lay a 
large eddy of air, which mingled with the water of the curl- 
ing storm-wave. The author then showed a series of photo- 
graphs, by means of which he had not only succeeded in 
confirming the elliptic paths of the wave particles 
observed by the Brothers Weber in 1825, but had also 
discovered the hitherto unknown line of force system, 
which moved forward with the wave and produced this 
motion. In conclusion, Professor Ahlborn turned his 
attention to the important question of ship resistance :— 
“* What must be the form of a vessel’s hull, in order that 
with a given speed it might experience a minimum of 
resistance in water?” By the help of photographs 
thrown on the screen he showed that a similar system of 
lines of force (? stream lines) produced by the bow and 
stern waves, radiated out from the hull of the moving 
vessel. He called attention to the manner in which the 
stream lines became altered with the speed, and to the 
further very interesting modifications which appeared 
when the vessel ran from deep into shallow, or from 
shallow into deep water. He finally proved, by means of 
further pictures, that it was possible, by means of photo- 
graphic analysis, exactly to trace the currents set up by 
ship models, and in view of these so to alter and improve 
the lines of the vessels, that unnecessary power-consuming 
movements of. the water were avoided. It was unques- 
tionably a matter of great practical importance for the 
propulsion of vessels that they should not be obliged to 
depend exclusively on the Froude method for the deter- 
mination of the comparative resistance of two models, 
but could now by the Ahlborn method distinguish the 
causes of the differences observed, and demonstrate and 
predict the reciprocal action of ship and water on each 
other in each individual case. 

The discussion on Professor Ahlborn’s paper was 
opened by Professor Schiitte, who said he must rise to 
speak on the subject, lest it should be supposed that the 
views he had expressed there a few years since had 
undergone a change. He would like to say that, although 
he had carefully followed the literature of the past few 
years, he had seen no reason to alter or revise the 
opinions then expressed by him. He took up the position 
that it was not a matter of indifference whether a ship 
moved through still water or whether an object was 
anchored in water of limited extent and the water was 
made to flow past it with the same speed. Although he 
did not fail to appreciate the principle of action and 
reaction, it was still impossible to compare the two cases. 
When the water flowed against a fixed object lying in 
its path it was influenced in one way or another, and a 
certain exercise of energy took place. After the water 
had passed the object, an alteration would unquestion- 
ably have taken place and a second energy would be 
present; the work performed was then the difference 
between the two. He asserted then that the difference 
between these two exercises of energy was less than 
that required to drive the vessel through the water 
at the same speed. Further, he might mention the 
following :—The assertion was made that, when ships 
passed from deep into shallow water, they experienced 
an alteration of speed that took place almost with a jerk. 
This was not, however, universally the case. Experi- 
ments in connection with this phenomenon showed a 
considerable increase in the resistance up to a certain 
speed. When, however, a maximum had been exceeded, 
the resistance experienced a tremendous fall, and in view 
of this the curve of Dines was by no means surprising to 
him. A similar cnrve had been given by Lorenz, who 
had found analogies with a paper read some time ago by 
the speaker himself. As soon as the depth of the water 
exceeded a certain minimum, the speed with a given 
power increased. During the experimental trials under- 
taken by Marinebaumeister Paulus with a torpedo boat, 
it had been found that with a given horse-power the 
speed had increased at a depth of water of 23ft. The 
results of these trials had been published, and he need not 
therefore discuss them further. 

Wirklicher Geheimrat Rudloff said in shallow water a 
minimum of power was required. This gradually rose 
and then fell again. At 17 to 20 knots a torpedo boat 
required very considerable power; the boat then rose 
partially out of the water and the power became 
relatively much smaller. 

Professor Dr. Ablborn said that, with all respect for 
Geheimrat Rudloff, he must call this statement in ques- 
tion. He (himself) denied that a vessel in shallow 
water required less horse-power, and, further, he could 
not look on the rising of the boat out of the water as an 
advantage. He had always read in the reports that on 
the measured mile trials tne full speed was not attainable 
in shallow water, but always showed itself afterwards in 
deep water. Then, again, what Professor Schiitte had 
said was not in question. The professor had said that he 
had no occasion to revise his formerly expressed opinion. 
He would only ask him carefully to reconsider what was 
now brought forward before treating it thus sceptically. 
It was also an error on Professor Schiitte’s part to 
connect the resistance with Dines’ curve in the way he 
had done. The Dines curve bore reference to totally 
different angles of inclination. He must ask him not to 
throw doubt on serious works of investigation by such 
conjectures and assumptions. 

Herr Benjamin said there was only one point on which he 
would suggest consideration as to whether the conclusions 
had been sufficiently thought out. In one of the diagrams 
accompanying the paper the water flowed round the 
completely immersed plate, while in the other the plate 
was only half immersed. The author said that the lower 
part of the figure in the latter remained unaltered, the 
upper part only being different ; that was to say, that the 
flow round the originally immersed surface took place in 
exactly the same manner as round the half of an 
immersed plate of twice the length. He—the speaker 
—was of opinion that the height of swell in the 
diagram ought to have been taken from a lower point; 
for this was the height through which the water was 





reised. He would like to ask Professor Ahlborn how the 
line referred to with the photographs. 

Doctor Giimbel said they had all copliutiod Professor 
Ahlborn, and were possessed with the feeling that he had 
pease the way to practical results. They had just 

eard that the money available for his investigations was 
exhausted; he suggested that the Schiffbautechnische 
Gesellschaft should place such means at his disposal ag 
would permit the experiments to be brought to a success. 
ful conclusion. 

Professor Ahlborn, in reply, expressed his thanks to 
the previous speaker for his complimentary remarks, 
He was sorry to say Herr Benjamin was mistaken ; the 
height of swell must not be measured from the lower 
point referred to, but only from the one given in the 
diagram. 








THE SMITHFIELD CLUB SHOW. 


On Monday last the annual Smithfield Club Show was 
opened at the Royal Agricultural Hall, Islington, and it 
closes today. The display of agricultural machinery 
and implements is well up to the usual standard, and 
practically all the leading firms specialising in this class 
of work are represented. Although the design of agri. 
cultural machinery long ago reached a high stage of 
perfection, and has consequently become more or less 
standardised, many of the exhibits are nevertheless no} 
without novel features, and they represent thoroughly up. 
to-date practice. The great strides which the oil engine 
has made during recent years has naturally led the agri- 
cultural engineer to adopt it in cases where its use igs 
advantageous, and it is by no means surprising to find 
that at the present Show many ofthe machines exhibited 
are driven by this form of prime mover. The firms 
which have introduced this form of drive into agricul. 
tural service all appear to have realised that one of the 
most essential features is simplicity, for the oil engines 
exhibited leave little to be desired in this respect. 
Judging from this year’s Show it does not appear that 
the electric motor is making much headway in this parti- 
cular direction, and the reason for this is obvious. At 
present it seldom: happens that electric current is ayail- 
able in the vicinity of agricultural districts, and in those 


Fig. 1i—CHAFF CUTTER 


places where it is available its price often prohibits its 
use. There is little doubt, however, that there is a future 
before the electric motor for this class of work when elec- 
tricity can be obtained in country places at prices which 
compare favourably with the cost of running oil and 
other engines. 

When dealing with last year's Show we described a 
new agricultural oil motor exhibited on the stand of 
Marshall, Sons and Co., Limited, of Gainsborough. This 
firm is again exhibiting a similar machine. It is intended 
for road haulage, and it is also suitable for all kinds of 
farm work, such as ploughing, cultivating, hauling mowers 
and reapers, and for driving thrashing machines, chaff 
cutters, and other farm machinery. Simplicity and low 
running costs have been the subject of careful considera- 
tion. We are informed that with paraffin at 6d. per gallon 
an acre of land can be ploughed at a cost of 3s., and that 
from 6 to 10 acres can be ploughed in ten hours. A 
7 horse-power single-cylinder traction engine is also shown 
by the firm. The design embodies a number of improve- 
ments, and the engine is remarkably simple. Another 
exhibit on the same stand is a 10 horse-power double- 
cylinder portable engine. Like the other exhibits, it is of 
the firm’s latest design. In addition, there is a 10 horse- 
power double-cylinder portable erigine. The cylinders of 
this engine, in accordance with the firm’s latest practice, 
have a flat base, and they are bolted to planed steel 
girders and riveted to the top of the fire-box. There is 
also a stay between the cylinder and crank shaft carriage 
The working pressure is 100 Ib. per square inch. A large 
thrashing machine constitutes another exhibit on the 
same stand. It is 4ft. 6in. wide, and the drum is 22in. 
in diameter. This machine is fitted with extra large 
riddling and dressing surfaces, and it has all the most 
recent appliances for preparing the grain for the market 
in one operation. 

On Stand No, 28 Clayton and Shuttleworth, Limited, of 
Lincoln, are exhibiting a representative collection © 
agricultural machinery. Among other things there 1s 4 
7 horse-power agricultural traction engine. It is of the 
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firm's standard type, and it is chiefly intended for hauling 
and driving thrashing machinery, and for transporting 
loads of farm produce. The engine is of the single- 
cylinder pattern, and it is fitted with a Pickering 
governor. The feed-water pump, instead of being 
actuated direct from the crank shaft, in accordance 
with the firm’s earlier practice, is now driven through 
the medium of gearing. The advantage claimed for 
this practice is increased efficiency, due to the de- 
crease in the wear and tear which results from the 


reduction in speed of the ram. An improved compound | 
steam motor tractor, built for the Woolmer Estate Brick- | 


works Company, is also shown by the firm. It is fitted 


be run, say, 40 to 50 miles per working day, at an 
approximate cost, including wages and everything, of 15s. 
to 16s. Governors for adapting the engine for driving 
fixed machinery can be fitted if desired. . In addition, 
the firm is also showing an excellent example of one of 
its latest compound road locomotives, and a no less fine 
example of a compound ploughing engine. 

Ransomes, Sims, ee Jefferies, Limited, of Orwell 
Works, Ipswich, exhibit at their usual stand, No. 5. 
One of the firm’s new 4 nominal horse-power compound 
steam tractors mounted on springs is to be seen. It is 


two injectors, fore tank, awning over,tender,’and all the 














Fig. 2—CLAYTON AND SHUTTLEWORTH’S CHAFF CUTTER 


with the continuous lubricating arrangement introduced 
by the makers at the early part of this year, which enables 
the engine to make long runs without stopping. The 
engine also has liberal fuel and water carrying capacity. 
A very fine 6 horse-power road locomotive is being shown 
by the firm. It is constructed in accordance with the 
latest practice in road locomotive engineering, being 
mounted on springs fitted to the front and hind axles. 
Three travelling speeds are provided, which are worked 
by an improved form of lever clutch gear, which is natur- 

ally arranged in such a manner that it is impossible for 
two speeds to be in gear or partly so at once. The feed 

pump is driven in a similar manner to that on the engine 

referred to above. The lubrication of the cylinder is 

carried out by means of a mechanical lubricator which | 
can be finely regulated. The driving wheels have a strong 

appearance, and they have double pins in the naves. 
Another exhibit on the stand is a 4ft. 6in. large size 

finishing thrashing machine. It is fitted with double- 
crank shakers, oil lubricators, adjustable barley awner, 
the firm’s patented curvings riddle, which is also adjust- 
able, and chaff sifter. The machine is mounted on wrought 
iron travelling wheels, and has a trussed iron hind axle. 

Many excellent features are embodied in the design of 
this machine. The most novel exhibit on the stand is the 
firm’s new safety chaff cutter, which is mounted on three 
wrought iron travelling wheels, and is fitted with a 
pneumatic elevator, bagger, and dust extractor. This 
machine is illustrated in Figs. 1 and 2. Thespecial feature 
is the patented apparatus just referred to, which carries 
out the elevating, bagging, and dust extracting pneumatic- 
ally. If it is desired to store the chaff in a barn or other 
building, a little adjustment, and the connection of the 
required lengths of tubing, is all that is necessary. The | 
machine is claimed to remove automatically all foreign 
substances, such as sticks, stones, nails, &c., which are 
dangerous to the animals when feeding upon the chaff. In 
the case of the machine exhibited the chaff can be delivered 
any distance up to 7Oft. from the position where the 
machine is working. 

Aveling and Porter, Limited, of Rochester, are showing 
several well made and finished engines. The compound 
steam motor tractor shown in Fig. 3 constitutes one 
of the company’s exhibits. This engine is shown without 
lagging, in order that the riveting of the boiler, &c., may | 
be seen. The boiler wheels, and, in fact, all parts that 
are not machined, have been painted with aluminium 
paint for the occasion, which gives the engine a smart | 
appearance, and the exhibit attracts considerable atten- 
tion. The engine has been specially designed to work 
under the new motor car regulations, only one man being | 
required. Two speeds are provided, which enables a | 
wagon to be taken over any ordinary good road, to the | 
limit of weight and speed allowed by the Act. The | 
cylinders are side by side with outside valve chests, and | 
there is an auxiliary valve to the low-pressure cylinder. | 
The engine is mounted on the firm’s improved lumi- | 
nated springs, which are. provided to both the hind and | 
front axles. It is also fitted with a winding drum with | 
steel wire rope, a brake acting on the inside rim of each | 
driving wheel, worm and wheel steerage, compensating | 


necessary accessories. This engine has been specially 
designed to work under the Light Locomotives Act. There 
is also an § nominal horse-power traction engine suit- 
able for thrashing, sawing, cultivation, and general 
farm work. In addition, there is a 6 nominal horse- 
power compound engine of the same type, fitted with 
spring boxes on the hind axle. A 6 nominal horse-power 
portable engine shown on the stand is mounted on 
wrought iron road wheels of large diameter, and is fitted 
with the usual Pickering fgovernors, adjustable excentric 


fitted with winding drum and rope, water lifter and hose, | 


thrasher, together with straw elevator or chaff-cutter, can 
| be driven while in the stackyard, and then hauled away 
| to the next scene of operations. A “Ruston” 4ft. 6in. 
thrashing machine is also on view, also a 4ft. clover huller 
fitted with a chaff bagger, All classes of clover and other 
small seeds are hulled and dressed in one operation by 
this machine, no re-dressing beingrequired. The machine 
is also claimed to be capable of dealing with damp and 
| perished clover. Other exhibits on the same stand take 
the form of a power chaff-cutter, with chaff blast elevator, 
and a “ Ruston” 6in. helical centrifugal pump. 
| John Fowler and Co., of Leeds, is another firm which 
has an extensive show. A double-crank compound 
ploughing engine, for working on the double-cylinder 
system of steam cultivation, constitutes one exhibit. It 
can also be used for driving thrashing machinery, and for 
hauling, &c. Fowler’s patented six-furrow anti-balance 
plough constitutes another exhibit on the stand.‘ ‘This 
plough is of the well-known type originated by the firm, 
| and calls for no special comment beyond that it is a fine 
specimen. An improved compound spring-mounted road 
locomotive is exhibited which works at a pressure of 
1801b. per square inch. High-pressure steam can be 
admitted into the low-pressure steam chest if necessary 
by means of a starting valve which closes automatically. 
Tke driving cranks are at right angles. .The engine 
possesses many points of interest, and is a noteworthy 
exhibit. Besides the exhibits referred to above, one of 
the firm’s patented two-cylinder compound spring- 
| mounted road tractors is on view, and an improved 
single-cylinder agricultural or general purpose traction 
| engine. 
Davey, Paxman and Co., Limited, of Colchester, 
exhibit one of their latest types of traction engines for 
| hauling, thrashing, and general purposes. The particular 
engine shown has a single cylinder, but the firm also 
| builds compound road locomotives. On the same stand 
a “ Paxman ” gas engine and producer plant is to be seen. 
The suction gas apparatus is very simple, and the plant 
takes up very little room. 
The Campbell Gas Engine Company is also showing a 
| gas engine, together with a gas producer, and several of 
the firm’s oil engines are also on view. Crossley Brothers, 
Limited, are also to be found at the Show, and they are 
exhibiting oil engines, gas engines, and a suction gas 
plant. There is a crude oil engine capable of developing 
12 horse-power. This power is obtained with refined 
oils, such as ordinary Russian petroleum, and this amount 
| of power, we understand, can also be obtained with some 
| of the other refined oils, and also with some of the semi- 
refined oils, but about 15 per cent. should be deducted 
from this power when the engine has to work with crude 
| oil. In addition, there is a 1.5 horse-power oil engine 
| combined with a pump. This engine works with ordinary 
| petroleum. Another type of oil: engine shown on the 
stand is coupled to a compound-wound dynamo. The 
speed is 500 revolutions per minute, and the pressure 
is from 25 to 35 volts at 22 ampéres. An inverted 
vertical petrol engine coupled to a dynamo constitutes 
another exhibit. This engine is capable of develop- 
ing 13 horse-powet. The suction gas plant exhibited 
lon the stand is of. the firm’s standard design, and 
‘the engine, which is. fitted with electric ignition, 




















Fig. 3—-AVELING AND PORTER'S LIGHT TRACTOR 


sheave, and all recent improvements. Among many 
other exhibits on this extensive stand, mention may be 
made of a high-speed vertical engine of the open type, 
a finishing thrashing machine of the medium class, several 
of the firm’s well known ploughs, and two cultivators. | 
One of these cultivators is a new machine called the 
“ Orwell,” fitted with seven tines, and specially designed 
for hop gardens; the other is a combined cultivator, 
ridger, and horse hoe, called the “ Triplex.” 

Ruston, Proctor and Co., Limited, of Lincoln, also have | 


10 horse-power. Besides the above-mentioned exhibits, 
there is also a 2} horse-power portable oil engine. 
Richard Hornsby and Sons, Limited, of Grantham 
and Stockport, are showing some oil engines in sizes 
which are likely to meet the requirements of farmers. 
Another firm exhibiting oil engines is that of James B. 
Petter and Sons, Limited. This firm’s ‘ Handy Man” 
and “ Standard” types of engines are exhibited. A com- 
plete set of the former engines is shown, comprising 
engines ranging from 2} to 8horse-power. The “Standard” 


gear, feed pump, injector, water elevator and hose, &c.| an extensive stand, and on it is to be found a fine | typeof engineis made in sizes ranging from 2} to 50 horse- 


A large additional water tank is fitted under the barrel of | 
the boiler. We are informed that the engine can easily | 





specimen of the “ Ruston” light type of agricultural | 
steam traction engine. With this engine a 4ft. 6in. 


power. . 
Among the other firms showing agricultural locomotives 
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there is J. and H. McLaren, of Leeds. This firm exhibits 
one of its standard locomotives for thrashing, ordinary 
road haulage, and for all the other work of the farm. 
The design, the makers claim, combines the four prin- 
cipal requirements in a good traction engine—i.e., efti- 
ciency, simplicity, economy, and durability. There is 
also the firm of Charles Burrell and Sons, Limited. On 
this stand two engines are shown. One is a 7 horse- 
power single-crank compound engine suitable for general 
purposes, and the other is a compound spring-mounted 
road locomotive. Both are very fine engines. 

On the stand of Richard Garrett and Co., of Leiston, 
Suffolk, there is a 7 horse-power single-cylinder traction 
engine, titted with a corrugated fire-box; there is also a 
road locomotive with an extended smoke-box, and on the 
top of this a dynamo is mounted on rails. The engine is 
suitable for showmen’s purposes, or for any class of 
service where a portable electric lighting plant is required. 
In addition, there is a 5-ton compound road locomotive 
with an extended smoke-box, which carries a dynamo, as 
in the case of the engine previously described. The 
engine is provided with showman’s fittings. The 
dynamos are of the enclosed ventilated type. 

The firm of Wallis and Steevens, Limited, of 
Basingstoke, is showing the “ Wallis” steam motor tractor 
with single cylinder. These tractors are made in several 
sizes, and with modifications to suit various requirements. 
They are also made with the firm’s patented enclosed-type 
compound engine. The parts of this type of engine run in 
oil. This design is also used with single-cylinder engines 
when desired. In addition to the engine referred to, there 
is also a 6 horse-power compound road locomotive on 
view, with side tank, driver’s hood, springs on both axles, 
and other up-to-date features. 

Savage’s “ Little Samson” steam tractor, shown on the 
stand of Savage Brothers, Limited, of King’s Lynn, is 
claimed to be a particularly useful engine for timber 
merchants, builders, military purposes, contractors, and 
general haulers, because existing wagons, timber drags, 
drays, and lorries can be used. The cost of haulage is 
said to be only 14d. per ton mile. Blackstone and Co., 
Limited, of Stamford, are exhibiting portable and 
stationary oil engines, swath turners, a horse rake, 
turnip cutters, kc. Fairbanks and Co., of City-road, E.C., 
show portable horizontal and vertical stationary steam 
engines, pumping plant, and an oil engine. W. and T. 
Avery and Co., Limited, of London, are showing 
weighbridges, weighing machines, scales, kc. The 
Horstall Destructor Company, Limited, of Pershore, 
exhibits a thrashing machine, and a destructor for farm 
rubbish. 








THE MECHANICAL EFFICIENCY OF MARINE 
ENGINES. 
No. II.* 

In nearly all cases it is the custom to ascertain the 
resistance to rotation of the shafting when disconnected 
from the engine by suspending weights at a known radius 
on the propeller blades when the vessel is in dry dock, 

‘and from these observations the losses due to bearing 
friction can be closely calculated. This loss must be 
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Fig. 1O—DIAGRAM OF D.-J. CONNECTIONS 


added to those of the engine before the actual power 
delivered to the propeller can be found. The system of 
suspending weights to make the shaft move enables two 
figures to he ascertained—(1) the amount required to 
start the shaft from rest, and (2) the amount needed to 
keep it moving, which is always less than (1) and more 
accurately represents the friction while at work. In 
many cases it is not strictly correct to assume the 
friction in dock to be the same as when the vessel 
is afloat in either light or loaded conditions, but it is 
necessary to do so for the purpose of converting 
these weight measurements into power, which can be 
done by multiplying the speed of rotation at a given 
power by the moment deduced from the recorded weight 
and radius. The resultant varies considerably between 
1 per cent. and 4} per cent., though about 24 per cent. 
happens to be a very fair average for naval reciprocat- 
ing work. Consequently, if, as was recently the case in 
a large intermediate liner, the engine efficiency as 


measured by Tae = 91.7 per cent., the actual power 
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* No, 1. appeared November 13th. 


cent. 
To complete our list of torsion meters in wide com- 


recording-box, and in Fig. 12 a more elaborate diagram 


navy. 


meter, with the double mirror giving readings both when 
approaching and leaving the scale. Numerous other 
forms of meter have been tried and many of them 














Fig. 11—DENNY-JOHNSON RECORDING BOX 


discarded on account of mechanical inferiority, difficulty 
of application or inherent inaccuracy. One great stumbling 
block lies in obtaining exactly the zero position of the 
shaft for no torque. Among the various more experi- 
mental types may be mentioned those of Collie, Aimsler, 
Gardner, Thaemar, and various others, none of which have 
been widely tried. 

The calibration in the shop of the shafting on which 
the torsion meter is to be placed should be done with the 
greatest care. The system employed by Mr. Gibson and 
illustrated in his paper is shown in Fig. 14; that adopted 
by Fottinger for the shafting of the German cruisers was 
tested in the manner shown in Fig. 15. The system of 
measuring the deflection of two pointers at known dis- 


Wiring Diagram 


—— 
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delivered to the propeller is only 91.7 — 2.5 = 89.2 per | 
mercial use, we give in Figs. 10 and 11 a diagram of the | 
usual Denny-Johnson type of meter and a view of the | 


showing the wiring system adopted for this meter in the | 
case of the scout cruiser Chester of the United States | 


Fig. 13 shows a recent form of the Hopkinson type of | 


advisability of periodical recalibration. Some years ago 
when Herr Frahm was engaged in his experiments on 
vibration and the torsional stresses in shafting, a series of 
steel shafts, made by various German firms, were cali. 
brated at the Royal Mechanical Testing Department at 
Charlottenburg, and these showed a slight difference in 
shear modulus, amounting, however, to less than 1! per 
cent. i 

For the calibration in the shop, the fixed end of the 
shaft should be most accurately fastened; there is often 
a tendency for the securing bolts and plates to give 
as the load comes on. The effect on the deflection 
readings of increasing the Joad up to the maximum and 
then similarly reducing it is to give two different sets of 
curves, the latter method giving a lower modulus than 
the former. If the shaft be maintained in a live condi. 
tion by tapping it with hammers the irregularities of 
modulus observed under purely static conditions largely 
disappear, and this condition undoubtedly more nearly 
represents that found in service. Completing this by the 
addition of end thrust shows how materially the torque 
varies under this condition. 

The Denny instrument depends for its accuracy on the 
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Fig. 13—HOPKINSON METER 


aural faculties of the user. The torsion of the” shaft 
causes the zero winding of the inductor A—see Fig. 10 

which is nearest the engine or turbine to be excited in 
advance of the other by the amount of the angular dis- 
placement of the shaft, and a loud ticking sound can then 
be heard in the receiver as the currents induced in each 
inductor no longer neutralise one another. The contact 
arm— see Fig. 10—is then shifted from stud to stud until 
the position of greatest silence in the receiver is obtained, 
and when this position is found, the reading on the scale 
B opposite the contact arm represents the circumferential 
measurements of the angle of torsion of the shaft at the 
radius of the indicator windings. Silence in the telephone 
is occasioned, by the fact that through the contact arm B, 
which is in connection with inductor B, at the same in- 
stant as a current is induced in the zero winding of A, a 
current equal in strength is also induced in that winding 
of inductor B, so that the scale reading exactly represents 
the angular displacement of one magnet relative to the 
other while the two currents neutralise the effect on the 
telephone receiver. At very low power it has sometimes 
been found hard to hear this meter, and the leading of 
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tances apart is simple enough, but it is by no means 
certain that it is a sufliciently accurate method of cali- 
brating propeller shafting, which while at work is sub- 
jected to a very considerable end thrust. Mr. Gibson’s 
method, therefore, introduces a hydraulic jack whereby 
an end thrust corresponding to that of the propeller it is 
intended to drive is put on the shaft, and which is found 
to increase the torque by some 38 or 4 per cent. in the 
case of hollow shafts. However accurate the dimension 
and homogeneous the material of propeller shafts, slight 
discrepancies in the modulus of rigidity of shafting always 
occur, just as there are slight differences even in appa- 
rently identical sets of springs, and this necessitates not 





only calibration in the beginning, but suggests the 
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Fig. 12—-CONNECTION OF DENNY-JOHNSON METER ON U.S. CRUISER CHESTER 


the telephone wires up toa quiet cabin in which th« 
recording meters are also placed is a necessity as well 
as an advantage. In the case of the Féttinger mever 
shown in Fig. 3 in our issue of November 13th, the rela- 
| tive angular movement on the shaft surface is communl- 
| cated to the pointer, which works over a carefully 
| graduated scale. In this, as in all torsion meters of the 
| purely geared mechanical type, it is impossible to avoid 
|a certain amount of “stagger,” but the scale is easily 
| arranged so that ,;in. represents 50 horse-power. When 
| running against a brake on a solid foundation the pointer 
| is extremely steady, but there is always some vibration 
| in shaft alleys on board ship. 
In the type of meter shown in Fig. 4 (Nov. 18) we get 
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what is at present the most suitable type of recording 
meter yetdevised. In this case diagrams are taken with 
ease and accuracy, and the value of the data gained is very 
reat. The circumferential velocity of the drums bearing 


the paper, which are driven by the toothed wheel shown | 


on the right-hand side of the meter, is between 11ft. and 
12ft. per second, and this necessitates great care in allow- 
ing for all the effects of centrifugal action on the pencil 
avd on the drums in the design. The sleeve bearing the 
drums and gear for driving them can be put out of gear 


and run back by the handle and screw shown on the | 


extreme right of Fig. 4, and the paper removed and 
replaced. The length of shaft on which this meter was 
used on the Kaiser Wilhelm II. was 63in., the shaft 
diameter being 23}in. The indicator paper drum was 


44in, diameter, and the length of diagram for one com- | 


plete revolution about 13}in. Obviously this type of 


meter costs more to make than non-recording types, but | 
the advantages of obtaining a definite record as opposed | 
to a snap reading at any point in the revolution is very | 


considerable. 
In the case of the Gibson meter, the operation of 








with steam or grease, though in many cases it is possible 
to arrange it well clear of the engine-room. This type of 
meter, together with the Denny instrument, was used on 
the recent trials of H.M.S. Inflexible. Centrifugal action 
is apt to affect the readings on nearly all types except 
| the flash-light meter, and the accuracy can never be 
regarded as above suspicion when complicated gearing 
and single observations per revolution are concerned. 
Recording meters are impossible without gearing unfortu- 
nately, but they possess compensating advantages. 
Where possible, all shafting should be calibrated, and the 
meter calibrated also against a water brake. Exceptional 
accuracy of workmanship is required in the construction, 
and provision for adequate fastening to the shaft should 
be made to obviate any possibility of the discs shifting 
during a trial. Rigidity is also essential, and in all cases 
guards should be placed over and round the meters to 
obviate damage either to the meter or to the observers. 
Prior to the commencement of each trial it is usual to 
run the shaft at a very low speed in order to obtain the 
zero position. This has not been properly done in one or 
two cases, and the resultant horse-power readings have 
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Fig. 14—CALIBRATION OF BEVIS-GIBSON METER 


taking readings off a shaft is particularly simple. The 
observer watches the beam of light either at one point of 
a revolution in a turbine vessel or at twelve points con- 
secutively in a reciprocating job, through an axially- 
arranged telescope that has to be moved circumferentially 
ona graduated scale concentric with the shaft. A small mag- 
nifying glass is also fitted—a view of the complete eye-piece 
and torque-finder was given in Fig. 7 (Nov. 13) to enable 
the scale to be easily read, and there is no difficulty what- 
ever in taking observations to a hundredth of a degree. 
As the deflection in 10ft. for normal stresses in shafting 
is about one degree regardless of shaft diameter, and the 
length generally available for readings about 20ft., it is 
obvious that a very considerable degree of accuracy can 
be obtained. A further advantage lies in the fact that 
double readings can be taken with the Gibson meter by 
using the two edges of the slot in the torque-finding disc 
alternately, and thereby arriving at the mean reading and 
enabling any possible error due to the personal element 
to be neutralised entirely. 

Rays of light travel in absolutely straight lines through 
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Fig. 1I5—CALIBRATION OF FOTTINGER METER 


air of even density, and as the velocity of light is practi- 
cally infinite, Mr. Gibson’s method of reading by moving 
his torque-finder first one way and then the other until 
the light is just disappearing off the edge of the slot must 
obviously be one of great accuracy. The Gibson type of 
radial meter is shown in Fig. 16. 

In the Hopkinson meter, as with that of the Denny 
type, it is oa possible to get readings at one or two 


isolated spots in each revolution. The meter is based on | 


the usual relative angular movement of two discs which, 
in this case, are used to deflect a small mirror pivoted 
between them. An electric light set on the zero position 
of the scale enables the mirror to reflect the rays of light 
into a graduated scale at a known distance off which the 
angular deflection can be read, In the case of one or two 
turbine vessels it has been found that the ray has 
fluctuated across about 4 or 5 per cent. of the number of 
divisions recorded on the scale at full power, but it was 
found to be quite simple to read off the mean position. 
A much more serious objection to the practical use of 
this meter is the possibility of the mirror becoming blurred 


been absurd. The best way is to run the shaft first one 
way and then the other in order to arrive at the position 
of no torque. Some meters are greatly superior to others 
in this respect, as they carry a standard attachment 
whereby the zero position is indicated constantly, and 
the deftiection can always be referred to that point. 

In other cases the engines are run up to full speed, 
steam is then shut off and the ship allowed to come 
gradually to rest. The way on the ship will cause the 
shafts to run with practically no torque, and the point 
can easily be found on the torsion meter. 

It has frequently occurred that torsion meters of 
different types have been applied to the same shafts. In 
the Lusitania a Frahm meter—a type identical with 
Hopkinson’s—was checked against one of the Denny- 
Johnson type; in the Heliopolis and Cairo Denny-John- 
son and Bevis-Gibson meters were used. These cases, 
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Fig. 16—GIBSON RADIAL METER 


among others, have both shown that the instruments 
| checked one another fairly well, but there is nevertheless 
| a feeling which is growing rapidly in some quarters to the 

effect that in some cases there have been some very 
' erratic readings and false deductions from meters. 








AUSTRIAN NEW TELEPHONE WIRES.— Hundreds of miles of new 
telephone wires are to be laid in Austria next year, and the whole 
telephone system of Vienna is to be reorganised at a total cost of 
a quarter of a million sterling. These improvements will largely 
affect the international telephone situation in Central and Southern 
Europe, as some important new trunk lines are to be built. One 
will run from Vienna to Frankfort, v4 Munich, the present line 
being entirely inadequate to the public requirements. Another 
trunk line is to be built between Vienna and Berlin, and will be for 
the exclusive use of the two capitals, as there will be no 
intermediate call stations. At present there are two lines between 
Vienna and Berlin, but these are entirely insufficient for the large 
telephonic intercourse, especially during the business hours of the 
day. This new direct line will bring Vienna into direct connection 
with Hamburg, and will also open up a direct wire between 
Trieste and Hamburg, thus bringing the maritime interests of the 
North Sea and Adriatic much closer together. In Austria itself a 
second new line will be built from Vienna to Prague, and numerous 
local lines are to be laid down between the increasingly important 
industrial centres of Bohemia. In Vienna the telephone system is 
to be greatly extended and reorganised, quintupling the present 
available service. New central stations are to be built in several 
districts, and new main cables laid in all directions. When the 
work is completed there will be room for 110,000 subscribers, as 
against the 2,000 odd telephones now in use. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves vesponsible for the opinions of our 
correspondents.) 





WATER HAMMER. 


Sin,—Referring to Q.’s” letter in your issue of the 4th inst. 
I am afraid that he has not quite fully grasped my meaning 
throughout. With regard to his first case, I do not see in what 
way it differs from that given in Fig. 1. You have a pipe half full 
of water ; the pipe is clothed and the water is ‘“‘hot.” It stands 
almost to common sense that it will not be boiling. That there 
will be much conduction through the metal of the pipe goes with- 
out saying, and it follows as a matter of course that the water in 
the pipe will be ‘‘hot.” Hot and cold are, however, relative 
terms. If the steam pressure is 50 1b. per square inch its tem- 
perature will be about 300 deg. Fah. Does ‘‘Q.” mean that he 
thinks the water in the pipe was all at this temperature, or that 
corresponding to the pressure, whatever it was? If he does, and 
can prove it, [ have still given an explanation which, though it is 
the best which occurs to me, does not satisfy myself; but 
at the same time I do not believe that the water will be 
found as hot as the steam, or anything like it. Well, 
then, if it is not, the conditions for water hammer are as I 
describe them under Fig. 1. A wave is formed, and, travelling 
under the combined influence of the vacuum caused by the mixing 
up of the water in front and the steam pressure behind, sets up 
water hammer. It is not in the least necessary that the water at 
the bottom of the steam pipe should be cold - ¢.¢., about 50 deg. 
or 60 deg. Fah.—for this action ; with steam at 50 lb. pressure, 
boiling water at 212 deg. Fah. will certainly set up rapid con- 
densation, and that is all that is required. 

Repeated hammering : I do not see “ Q.’s” difficulty. We will 
assume that the single wa:e has formed, struck the end of the 
pipe, and the pipe has stood the blow. This wave is then broken 
up, and probably much of it is broken into drops. The water of 
which the wave is composed is of a lower temperature than that of 
the steam, and this spray action is therefore exactly that of a jet 
condenser. The steam near the broken wave is therefore more 
rapidly condensed than before, and a fresh blast of steam enters 
to take its place, causing a second wave. And so on till all the 
water is gone. 

The jet condenser: I do not see this difficulty either ; the con- 
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ditions are not in the remotest degree like those quoted by Mr. 
Longridge, on which I wrote. A jet of water is squirted into the 
exhaust pipe. The steam condenses and is replaced by more 
steam from the engine, and the water falls to the bottom of the 
condenser. How water hammer could be set up under these con- 
ditions is not clear. If there were a blind-ended pipe going away 
from the condenser at water level, then I could understand it 
having its end knocked out ; but otherwise the conditions do not 
seem to me to apply. Ido not see what pressure has to do with 
the matter The pressure bas nothing to act on; there is no 
possibility of a ‘“‘wad” of water being formed as far as I can see. 
If the conditions were as indicated in the figure above, I should ex- 
pect water hammer certainly, and should expect to see the air pump 
knocked to pieces. Here A is the xhaust pipe, B the condensing 
water inlet, which, it will be noted, is of enormous size, and C is 
the air pump. Ifa vacuum obtained in the exhaust pipe and at this 
moment and simultaneously a lot of water were admitted at B 
and a lot of steam at D, then I should expect this water to be 
driven against the air pump with violence. 

I do not know what pressure is required for water hammer, but 
I should not expect it to be very high. 1 asked this question 
myself in my first letter. 

As to ‘‘Q.’s” steam capstan pipe it is, of course, impossible to 
give an explanation without a sketch of the pipe. 

As to “Q.’s” Fig. 2, if he has described the conditions exactly 
my theory does not fit the case, unless we can suppose that in some 
way some water lodged in the horizontalpipe, and being »lown by the 
steam along this pipe fell as a projectile into the vertical pipe. 
The explanation is, however, very unlikely, and, as I say, the 
conditions do not fit this case at all if it is correctly described. 

We do not know enough to dogmatise on this matter ; [ merely 
offer a suggestion and some deductions. It does not seem to me 
to follow that if a drain cock is opened that the discharge of water 
does not disturb the surface. Turn steam into cold water and 
the condensation is certainly not quiet, the noise is deafening. 
Well, may it not be that something of the sort takes place when 
the water is disturbed by the opening of the drain cock! I do not 
say it is, but I think it possible. I examined all Mr. Longridge’s 
cases, and, as far as I could see, my theory fitted every one of 
them. I admit it does not fit *‘Q.’s” second figure, however. 

Referring to ‘‘ Q.’s” last paragraph but one, most of these things 
are for investigation. The conditions of the bath and the pipe are 
not quite the same, however. Everyone has seen the depression 
caused by the removal of the plug ; well, this is under a pressure 
of 15 lb. per square inch. It takes some time to produce, first, 
because the water is going on for a foot deep, and, secondly, be- 
cause the pressure is low. If the pressure is 501b. per square inch, 
and the water 3in. deep, how long will it take the steam to punch 
a hole through it and stir it up? I don’t know, and don’t pretend 
to say, but it would not surprise me if it did the job in fairly quick 
piecework time. Then as to the temperature of the water, I have 
already spoken, but a thermometer and a range of steam pipes 
would be a better authority than the writer of these presents. 
Certainly there are not enough data to dogmatise on, but to 
experiment without forming a theory on even very meagre facts is 
to grope in the dark. I have formulated a theory and suggested a 
method by which it would be proved or disproved. 

Cornwall, December 7th. J. 5S. V. BickForpD. 





Str,—I have read ‘Q.’s” letter in your issue of December 4th, 
and note that he still thinks there are mysterious antics going on 





in steam pipes that cannot be explained. He asks why we do not 
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get hammer action when a steam trap acts! Simply because the 
trap does not allow water to collect in the steam pipes, but dis- 
charges itself before it is full. Then he relates a case of an engine 
with a horizontal pipe for a condenser with water lying in the 
bottom of the pipe. It must have been a very queer engine, as 
eduction pipes usually slope to the air pump, but no doubt its 
capacity was ample to do its work without trouble. 

With regard to the diagram shown, no dimensions are given, but 
it is a fact that the vertical pipe could not have been broken 
threugh opening a drain cock, unless there were horizontal pipes 
in connection therewith ; but you would, of course, get a true water 
impact shock by shutting the cock if the pipe was of great length. 

Then it_is stated that we may take a 7in. pice, as long as we 
please, half full of cold water, and turn steam into it, and nothing 
will take place except quiet condensation. This is nonsense. 
Can the. wind blow without raising the sea? Much less can a 
steam valve be opened on a horizontal pipe without causing wave 
motion in it; but if anyone tries this he will have to make his 
pipes strong, or he may come off the worse. Wave motion can 
frequently be heard in long copper steam pipes between the impact 
shocks due to the collision of the various masses of water coming 
in contact, and it is the acceleration of the various masses that 
determines the violence of the shocks, and the acceleration is 
determined by the volume and heat of the steam present and the 
coldness and weight of water and surface exposed, and subsequent 
suddenness and capacity of vacuity formed in different parts of 
the pipes, and also the speed of the incoming steam, all of which 
conspire to give a series of more or less severe shocks. until the 
water has been expelled or raised to something like the tempera- 
ture of the steam. 

Now, with regard to opening small drain cocks on horizontal 
pipes. Where accidents have occurred the horizontal to have 
usually been full of water when the cock was opened, and the 
shock does not occur until sufficient water has run out to allow the 
steam to creep along the top of the pipe, when the battle occurs. 
This arrangement will always cause water shock, and I have never 
known combined steam and water shocks that have occurred and 
could not be cured if viewed in this way. 

‘“*Q.” sums up by stating that ‘“‘it has taken us some time to 
learn that all the pressure may be taken out of steam without any 
loss of its capacity for work.” This is an extraordinary statement, 
and savours of perpetual motion or omnipotence itself, and 1 am 
sure many more of your readers would like to hear more about it. 
After this we shall soon know how to make steam without the 
expenditure of heat or work. 


December 9th. W. AKHURST, 


Sir,—I have been very much interested in the letters on the 
above subject that have appeared in your journal lately, and in 
the hope that the following experiment may help to clear up the 
cause of this mysterious occurrence, I send you the particulars. 

While rinsing out a tin having a friction-tight lid—the kind 
used for syrup (treacle)—I was astonished to find that after 
pouring in about a tea cup full of hot water, quickly fastening on 
the lid, and giving the tin a good shake, the lid was blown off with 
some force and a report as loud as a pistol shot. Now as no extra 
steam could possibly have been generated—yet the tin must have 
been filled with something, and a pressure exerted in excess of 
the atmospheric pressure—I concluded that some kind of powerful 
gas was suddenly generated which filled the tin and blew off the 
lid. 1 therefore think it very probable the same result takes 
place when steam is suddenly turned inte pipes and other 
vessels, causing explosions, and what is commonly known as water 
hammer. 

The tin I used was a 4 Ib. tin. 

December 7th. A. H. 


| The experiment is familiar ; it is due to steam pressure generated 
by the still hot water and with the assistance of agitation.— 
Ep. THE E.] 


THE DEPRECIATION OF MACHINERY. 

Sir,—There can be no question as to the great value of Mr. 
Darbishire’s paper on ‘‘ Repairs, Renewals, Deterioration, and 
Depreciation of Workshop Plant and Machinery,” read on 
October 16th at the meeting of the Institution of Mechanical 
Engineers, as it draws attention to a subject that is often 
neglected by engineers, or only dealt with in a very hurried 
manner at the annual stocktaking. 

The system Mr. Darbishire describes for reducing the valuation 
of the machinery each year has the advantage of simplicity, and 
the use of a plant book showing the value of each machine sepa- 
rately is obviously a good method. 

Both are in use by many large firms, but I think the first- 
mentioned system has several di-advantages which could be easily 
overcome. 

By this system, to avoid the use of a separate renewal fund or 
similar device, the maximum reduction in the value of the machine 
is made to take place during the early part of its life, whereas a 
machine only depreciates very shghtly in value during the first few 
years of its existence. Some authorities even claim that—owing to 
familiarity with the use of the machine, the gradual gathering 
together of suitable small tools, jigs, kc.—its value appreciates to 
a small extent, though I do not go so far as this. 

(In considering this questicn, it was generally agreed at the 
meeting that small repairs and ordinary upkeep were paid for uut 
of revenue, and not considered as part of any depreciation scheme. ) 

This excessive early depreciation has a tendency .to throw the 
machine into a wrong class. The works manager, when consulted, 
may agree that twenty years would be about the useful life 
of the machine, but when he realises that this means taking 15 per 
cent. off the value of the machine each year, he will reconsider his 
decision and suggest 10 per cent. or even 74 per cent. as quite 
enough ; and the machine is thus allowed a longer life than it 
really should have, and becomes a burden on the works at a later 
stage. 

If, however, the life only of the machine is fixed by a mechanical 
expert, and the accountant or office staff decide to use the method 
shown in the paper, other difficulties arise :—(1) The rating autho- 
rities will not agree with such heavy reductions in value, looking 
upon them more as a means to reduce the rateable value than 
what they are, viz , a provision for future replacement, which is 
mainly provided in the early part of the machine’s life, when 
it is presumably earning the most profit. 

(2) If by any unlucky chance the machine should be destroyed 
or damaged by fire—and, unfortunately, such things do happen 
in even the most carefully managed works—the fire insurance 
company will naturally only agree to pay the value, or the propor- 
tion of the value, at which the machine stands in the user’s plant- 
book, and the remainder of the money necessary to replace the 
machine will have to be taken from an amount put away in pre- 
vious years, which, under a more suitable arrangement, might 
have been distributed as profit to the shareholders. 

It should be remembered also that most people in business, 
especially in the early stages of its existence, cannot afford to take 
so much from their earnings as will give an excessive protection 
— depreciation of their plant, however much they may wish 
to do so, 

To avoid the above difficulties, and to secure a more equitable 
valuation, I consider it advisable to separate the amounts for 
“ee and for renewal. 

he value of the machine in the plant-book each year should 


for a machine having its life fixed at twenty years will be as 
shown on line B B of the diagram herewith. 

The value starts at 100 per cent. when first put down, and 
gradually diminishes to — value at the end of the machine's life. 
The first few years show only very slight reductions in value for 
reasons previously explained. 

It will be found that the amount of reduction for each year on 
this diagram is almost in proportion to the number of years squared 
that the machine has been in use. 

For example :—In twenty years the machine will have lost 9% 
per cent. of its value. Then :— 

202 = 95 per cent. reduction = 5 per cent. value. 
In 10 years 10? = 23.75 percent. reduction = 76.25 per cent. value. 
ee Se 22= 0.95 percent. a = 99.05 percent. ,, 

The diagram herewith is only prepared for a basis of twenty 
years’ life, but similar curves can be made for the different number 
of years usually allowed for or required for the machines being 
dealt with. 

To coverrenewal acertain amount of the machine’searningsshould 
be allocated each year, and this amount—for twenty years’ life as 
before explained—can be taken from line at C C on diagram. 

It is derived by taking such a percentage each year of the 


% 


value,5 %. 


Years 


Plant “Depreciation "and ‘Renewal ” Diagram 


Estimated Life, 20 years. 


machine value—obtained for each year from line B B—as will 
amount to the total value of the machine, less scrap value, in the 
twenty years’ life allotted to it. In the case shown by the diagram 
this will amount to about 7 per cent., but it will be noticed that 
the actual amount taken from earnings each year will diminish as 
the value of the machine depreciates, and—presuming line of 
machine value B B to have been estimated on an accurate basis of 
profit — will be an equal percentage on the earnings of the machine 
each year, which seems the fairest method of apportioning the 
amount for renewals. C. PENDLEBURY. 
December 7th. 


RECONSTRUCTION OF RAILWAY LINES. 

Sir,—I notice you have been having some correspondence 
regarding reduction of grades in Canada on the Canadian Pacific. 
We have received recently the enclosed photograph showing this 
reduction and giving the old and the new routes, the latter being 
indicated by the single white line. The dotted circles represent 
tunnels into the monntains on’either side. This deviation reduces 
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to die for or with his leader, the modern workman who cuts his 


own fingers expects his master to reliove him of the consequences 
of his own clumsiness, 

In my opinion the Furness project will not succeed, for the 
reason that in no conceivable degree of profitableness in the 
industry of shipbuilding will there be so much to divide that the 
workman’s share will be enough to iaduce him to give up his union, 
I am not saying that the workman is wise to prefer his union, only 
that he will. Mr. George Barnes says the Furness scheme is a blow 
aimed at trades unionism. It isso, as unionism is, and as Mr. Barnes 
desires it to be ; but unionism as it ought to be might survive jn 
spite of co-operation without suffering thereby. 

Let us take the yearly income of a workman on a shipyard or 
marine engine factory at £80 per annum, on the average, and let 
us supposy the profits of the establishment to admit of a bonus of 
£8 or £10 a year, that is to say, 10 per cent. to 124 per cent. on 
his wages. Will that be sufficient to entice him from his union or 
to take so much interest in the prosperity of the establishment 
wherein he works as to stimulate him into using his best endea- 
vours? Then what should be the share of the employer who tinds 
premises, materials, plant, skill in design, cash for weekly wages, 
and, not least, buyers for the products! Surely two-thirds of the 
whole profits are due to the person who keeps the whole system 
moving. 

I should be glad to know if £24 to £30 per annum for each 
workman, continuously employed, represents the profits realised 
in shipbuilding on the average. 

My figures may be open to criticism, but your readers may 
substitute their own. NAUPEGUs, 


NON-COMPOUND EXPRESS 


Sir, - I read with great interest the article in lact week's issue 
of THE ENGINEER on ‘Great Western Railway Six-coupled 
Express Locomotive Work.” 

There is no longer any doubt as to the success of the four- 
cylinder non-compound express locomotive, when viewed from the 
standpoint of performance. As is rightly pointed out in the 
article, the Great Western Railway four-cylinder six-coupled 
engines can, and do, attain higher speeds than the similar engines 
with two cylinders only. There are two reasons why this is so, 
viz., better balancing and a shorter piston stroke. In the four- 
cylinder engines the whole of the reciprocating parts are perfectly 
balanced, whilst in the case of the two-cylinder engines only 
about two-thirds can actually be balanced, for reasons well known 
to your readers. 

It may interest your readers to learn that another of our British 
locomotive engineers is experimenting with a four-cylinder non- 
compound express engine, viz, Mr. George Hughe-, of the 
Lancashire and Yorkshire Railway, who has built a very fine 
1-6-0 express engine. It will be remembered that last year Mr. 
Hughes built some compound engines of the 0-8-0 type for 
working the mineral traffic, and it is said they are performing 
their duties very satisfactorily. However, for working heavy and 
fast express trains Mr. Hughes has wisely adopted the plan of 
using four simple cylinders. 

Whatever advantage compound engines may possess when used 
for working slow goods trains with a heavy draw-bar pull, it is 
quite certain the advantage is at a discount when trains have to 
maintain a high average speed. I have for many years held the 
opinion that the four-cylinder simple engine of the 4-6-0 type 
would eventually become the standard engine for main line express 
work. 

Mr. Dugald Drummond and Mr. G. J. Churchward have 
already had great success with their engines on the London and 
South-Western and Great Western Railways respectively, and 
there is no doubt that Mr. Hughes’ new Lancashire and Yorkshire 
engine will be as great a success. For the other big railways to 
follow suit is only a question of time. 

Birmingham, December 7th. 


LOCOMOTIVES, 


Cuas. W. DAUNCEY. 


HIGH-SPEED TOOL STEEL, 


Sik,- 


I notice in your résumé of the paper on the above subject 
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REDUCTION OF GRADIENT ON THE CANADIAN 





PACIFIC RAILWAY 


the gradient from 4.5 to 2.2 per cent., and enables heavy freight | read before the Manchester Association of Engineers, that Professor 
trains to pass from Field to Hector at twenty miles an hour | pr. sage mentions the joining of high-speed tool steel to mild 


instead of six. This alteration in the line of route will be completed | stee 


next February at a cost of about a million and a-half dollars, 
December 2nd. CANADIAN PAcIFIC RAILWAY COMPANY. 


CO-OPERATION IN SHIPBUILDING. 


Sir,—I believe with Carlisle and Ruskin that cash ought not 
to be the sole nexus between man and man, also, that men can 


| has not presented very muc. 


by fusion with copper. 
It may possibly interest some of your readers‘to know of a much 


| simpler means of accomplishing the same object, viz., by the 


oxy-acetylene blow-pipe. Before attempting this myself, 1 was 
told by at least one on expert that it could not be done. But it 
b dificulty to me, and I have found it 
a useful economiser of small machine tools. 
Newcastle-on-Tyne, ERNEST R, MORRISON. 
December 8th. 


only be governed or controlled effectually through the affections, 
though such a declaration must be to the average employer a | 
stumbling-block and to the trades unionist foolishness. We are far | 
indeed from ideal conditions, for whereas a huccaneer was ready 


bear a definite relation to the net profit that can be earned by the 
machine under ordinary circumstances, and although the lattor 
cannot be absolutely fixed for any machine, so much depending 
upon extraneous circumstances, it will be found that a fair average 
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THE PORT OF LONDON BILL. 


ON Friday, December 4th, the Port of London Bill was re- 
committed to a Committee of the whole House for the purpose 
of considering a new clause, previous notice of which had 
been given by Mr. Churchill. The whole of Friday’s sitting 
was occupied in consideration of this clause, which, after 
certain amendments, was incorporated in the Bill as reported 
to the House. When the Bill was considered by the Joint 
Committee last July, Clause 4, as framed by Mr. Lloyd 
George, contained novel and important provisions empower- 
ing the Board of Trade to authorise construction of works and 
compulsory acquisition of land without recourse to Parlia- 
ment. This clause was deleted in view of the opposition 
raised to it and the expressed desire of the representative of 
the Board of Trade to drop the clause altogether rather than 
have it mutilated. Further consideration of the matter has, 
however, induced the Board of Trade to propose the re-intro- 
duction of the clause in a modified form. 

Mr. Churchill’s new clause contains all that was essential 
in the original, with the addition of certain restrictions 
framed to preserve the ultimate decision to Parliament in the 
event of the Legislature desiring to exercise this right in 
any particular case. Mr. Churchill pointed out in the course 
of the debate tnat the clause, as originally conceived by the 
Chancellor of the Exchequer, proposed to give the new Port 
Authority special facilities with regard to the acquisition of 
land and certain other works of construction which they 
might be called upon to undertake. There was the clause 
and the schedule. By the clause a more convenient pro- 
cedure was substituted for the regular procedure by Private 
Bill. In the schedule the conditions on which land could be 
acquired were assimilated to the conditions under which it 
might be now acquired under the Small Holdings Act. The 
schedule was now no longer in the Bill, and consequently 
they had not to deal with any proposal for modifying the 
usual practice for acquiring land under the Lands Clauses Act. 
They were only concerned with the question whether they 
should or should not allow the Port Authority to adopt some 
simple means of procedure, so far as Parliament was con- 
cerned, than that which was generally followed. The anxiety 
which has been aroused by the clause as it stood with the 
schedule in its original form still continued, though to a less 
extent, with regard to the clause as it was modified, and he 
has consequently endeavoured to ascertain the views of mem- 
bers on both sides of the House. As a result of several con- 
ferences, he was prepared to move an amendment providing 
that, before making an order authorising the acquisition of 
land, the Board of Trade should appoint an impartial person 
to hold an inquiry on their behalf. The Commissioner 
appointed to hold the public inquiry would decide whether 
the case was one which ought to go before Parliament or 
whether it was small enough to be settled by him. It would, 
however, still be in the power of the Board of Trade to say 
that the matter should go before Parliament in the ordinary 
course, even if the Commissioner reported to thecontrary effect, 
but, as Mr. Churchill explained later on in the debate, the 
Board would not be able to vary a decision of the Commis- 
sioner to send the case before Parliament. Mr. Churchill 
also expressed his willingness to move an amendment saving 
from the operation of the clause any existing statutory rights 
with regard to land, and an amendment to this effect was 
accordingly agreed to. 

In the course of the discussion several amendments to the 
clause were. moved, some of which were met by Mr. Churchill by 
amendments to a similar effect drafted by the Board of Trade. 
A lengthy discussion took place on an amendment by the Hon. 
W. Guinness to secure that proceedings under the clause 
should be by Provisional Order. This was rejected on division 
by 185 votes to 36. With the view to safeguarding the rights 
of Parliament, Mr. Churchill proposed, in deference to the 
wishes of the House, to insert a sub-section providing that a 
draft order for the acquisition of land under the clause should 
lie on the tables of both Houses for thirty days. The words of 
the amendment as finally adopted by the House will be found 
in the clause as quoted below. Mr. Churchill also agreed to 
delete words from the sub-section limiting the operation of the 
clause to orders in respect of land acquisition, thus applying 
the provision to orders for all purposes. 

The new clause in its finally amended form reads as 
follows :— 

(1) Where the Port Authority propose to construct, equip, 
maintain, or manage any works, and the works proposed to be 
constructed are such that they cannot be constructed without 
statutory authority, or are such that in the opinion of the 
Board of Trade they ought not to be constructed except under 
the authority of such an order as is hereinafter mentioned, 
or compulsory powers are required for the acquisition of land, 
or it is sought to impose any charges not previously authorised 
in respect of the use of any works when constructed, the Port 
Authority mayapply to the Board of Trade, and thereupon the 
Board of Trade may make an order— 

(a) authorising the construction and equipment of such 
docks, quays, wharves, jetties, or piers, and build- 
ings, railways, and other works in connection there- 
with as may be specified in the order ; 

(6) authorising the purchase and taking otherwise than 
by agreement of such land as may be specified in the 
order ; 

(c) authorising the imposition, levying, collection, and 
recovery of such dues, rates, tolls, and other charges 
in respect of the use of any works proposed to be 
constructed, and conferring such powers of manage- 
ment of those works, as may be specified in the 
order ; 

(d) authorising the Port Authority to charge to capital, 
as part of the cost of construction of any work 
authorised by the order, the interest on any money 
raised to defray the expenses of construction of any 
such work and the acquisition of land for the pur- 
pose, for such period and subject to such restrictions 
as may be mentioned in the order : 

Provided that— 

(a) no land shall be authorised by an order under this 
section to be acquired compulsorily which is situate 
to the westward of the meridian six minutes east of 
Greenwich or which has been acquired by the owners 
thereof under any Local Act, Provisional Order, or 
order having the force of an Act of Parliament ; and 

(4) an order authorising the construction of new works 
shall impose on the Port Authority an obligation to 
provide such housing accommodation for the persons 
tosbe employed at the new works when constructed 





as the Board of Trade may from time to time con- 
sider requisite. 

(2) Any order made under this section authorising the pur- 
chase and taking of land otherwise than by agreement shall 
incorporate the Lands Clauses Acts as if the order were a 
special Act within the meaning of those Acts: 

Provided that the Board of Trade may by Provisional 
Order make such modifications and adaptations of the pro- 
visions of the Lands Clauses Acts to be incorporated in an 
order under this section as may be specified in the Provisional 
Order. 

(3) Before making an order under this section the Board 
of Trade shall appoint an impartial person to hold a public 
inquiry on their behalf, and if he reports or if it appears to 
the Board of Trade that by reason of the extent or situation 
of any land proposed to be acquired compulsorily, or the pur- 
poses for which such land is used, or any other circumstances, 
the land ought not to be acquired compulsorily without the 
sanction of Parliament the order of the Board shall be pro- 
visional only and shall not have effect unless confirmed by 
Parliament. 

(4) An order other than a Provisional Order made by the 
Board of Trade under this section shall not take effect until a 
draft thereof has lain for thirty days during the session of 
Parliament on the table of both Houses of Parliament, and 
if either House during those thirty days presents an address 
to his Majesty against the draft no further proceedings shall 
be taken thereon but without prejudice to the making of a 
new order. 








DOCKYARD NOTES 


IT has escaped the attention of all the compilers of Naval 
Annuals that some time ago Chili disposed of the Elswick 
cruiser Ministro Zentene and of the Laird-built torpedo 
gunboat Almirante Simpson to the Government of 
Ecuador. Many years ago Ecuador took over from Chili the 
original Esmeralda, which was really purchased on behalf 
of Japan, and in whose navy she is now to be found as the 
Idzumi, but there is apparently a political rather than a 
financial arrangement in this last attempt to commence a 
navy. Up till twelve months ago two old composite French 
gunboats and one torpedo boat comprised the whole fleet. 
Both the recent acquisitions were good ships of their class 
when new; while in Chilian hands they were fairly well 
maintained, but they are now to be used almost entirely as 
training ships. 


A ‘FEW favoured visitors went aboard the little Swedish 
cruiser Fylgia in Plymouth Sound the other day, and returned 
with more expressions of admiration than are often 
volunteered about foreign ships. Well kept and efficiently 
manned she certainly is, but she also represents quite a good 
compromise in naval architecture, though recent develop- 
ments in machinery design have since left her somewhat 
behind in the matter of speed. In the tables of Brassey’s 
Annual she is given a 4in. belt, but the plate shows her as a 
protected cruiser. The former is correct, of course. Except 
as regards having four twin mountings for her 6in. guns, 
she is very similar to the Don Carlos in the Portuguese Navy, 


VESSELS of the Shannon class are to have their funnels 
lengthened some 15ft. on account of the smoke nuisance 
affecting the bridge. The Indomitables also suffer from this 
and with a following wind the navigating bridge is almost 
uninhabitable. In these vessels the bridge has been reduced 
to a minimum. For exaggerated dimensions of bridge and 
chart house, the Swiftsure and Triumph can hardly be 
exceeded. 


THE use of 12in. guns against torpedo-boat attack would 
have been regarded as absurd only a few years ago, but there 
is a growing idea that, with the greatly increased rapidity of 
fire and the more rapid training now available, they can be 
efficiently used, and a 12in. shrapnel shell is now being 
energetically advocated in many quarters. At Santiago the 
Americans used their 12in. guns against the Furor and 
Terror, and actually claim to have destroyed the former with 
one shot. Certainly at night shrapnel would appear to have 
advantages over a lonely shell, however frequently dis- 
charged. 


ALL the new Dreadnoughts are to be tried with different 
designs of propellers, and the results will be very interesting 
to compare. A point of equal importance to the exact pro- 
portion of the propellers is that of their position, and naval 
architects require this information quite as urgently as the 
other. To what extent the outer screws interfere with the 
inner screws is quite uncertain, and will be difficult to 
determine. 


HITHERTO almost all destroyers except the early Thorny- 
croft boats have had the*overhung balanced rudder with the 
shaft outside the stem of the ship and the weight of the 
rudder taken partly on the deck and partly on the pin at or 
about the level of the water-line. In future, the projecting 
rudder is to be done away with, and underhung rudders of 
the balanced type similar to those in the Daring, except that 
they are to be single, are to be adopted. 


THE names of the new American destroyers of 700 tons and 
28-knot speed are Smith, Preston, Reid, Lamson and 
Flusser. Six others in addition to these have already been 
ordered, and all will be fitted with turbine machinery, as will 
also the new battleship Utah which is to be built by the New 
York Shipbuilding Company. Zoelly turbines will be fitted 
in the later destroyers in one or two cases. 








INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS IN SCOTLAND. 

THE Institution of Engineers and Shipbuilders in Scot- 
land, which is now in the fifty-first year of its existence and 
is numerically very much stronger than at any period of its 
history, last week entered upon the occupancy of its new 
‘*home ”’ at the corner of Elmbank-crescent and Elmbank- 
street, Glasgow. : 

The buildings are designed in the style of the later English 





Renaissance. While substantiality rather than ornatenesg 
marks the structure, it is relieved and enriched by caryeg 
stonework symbolical of the various interests of the Instity. 
tion. There are three floors and a basement, the staircase 
and landings being large and well lighted by windows as well 
as by a handsoms dome roof. Many of the windows are filleq 
with rich stained glass, a feature in the staircase lights being 
the portraits of famous engineers, the national and city arms 
and the shields of all the principal engineering and shipbuild. 
ing centres of Scotland. The ground floor is occupied m rinly 
with the principal library and reading-room, secretarial offices 
committee-rooms, cloak-room, &c. On the first floor is @ 
smal) hall, the council room, and various meeting rooms, and 
handsomely finished emoking-rooms, and a coffee-room. The 
main lecture hall absorbs most of the space on the upper 
floor, being 72ft. by 40ft., with comfortable seating accom. 
modation for between 450 and 500. Oa this floor also there 
is a large council room and ante-room, en suite with the 
lecture platform. Under the whole building is a basement 
used as book store, motor and engine-rooms, &c. The archi- 
tects for the building were Messrs. John B. Wilson and § on, 
A.R.I.B.A., Glasgow, under whose superintendence the whole 
of the work has been carried out with the exception of the 
electric lighting and fittings, and heating and ventilation, 
which were under the direction of special committees of the 
Institution. The chairman of the building committee was 
Mr, Chas. P. Hogg, M. Inst. 0.E., who has worked hard to 
ensure success in every feature of the undertaking. ‘he 
jubilee of the Institution coinciding with the decision to build 
a ‘‘home’’ appealed to members, and generous contribu- 
tions were made in not a few cases to the building fund. 
The cost of the whole is expected to amount to over £30,000. 

The building was formally opened on December 3rd, the 
occasion taking the form of a concert-conversazione, at which 
about 500 ladies and gentlemen were present, the guests being 
received by Mr. John Ward, president, and Mrs. Ward, and 
Mr. C. P. Hogg, vice-president, and Mrs. Hogg. At an early 
part of the proceedings Mr, Ward addressed the assembled 
company, remarking that they could not make too much of 
the circumstances that brought them together on that occa- 
sion. It was not only an interesting event in the history of a 
great and renowned profession, it was one more successful 
effort to plant the flagstaff of science on a higher ridge of the 
ramparts of professional progress. The sciences which their 
Institution and which that building represented were but the 
brightening beams of light thrown by such intellectual lumi- 
naries as James Watt, Robert Napier, John Elder, George 
Stephenson, Lord Kelvin, and others—men whose names 
would ever stand for unfailing enthusiasm and devotion to 
great pursuits. The birth of their Institution fifty-one years 
ago might not have seemed a great event amid the public 
occurrences of the time, but its significance they all realised 
and valued now. In the first session, 1858, the total number 
of honorary members, members, associates, and graduates 
was 127. At the close of the tenth session they had 386, at 
the close of the twentieth session 478, at the close of the 
thirtieth 636, at the close of the fortieth 887, and to-day the 
total roll was 1650. 

The opening meetivg of the present session was held on 
the 8th inst , when Mr. Ward, the president, delivered before 
a crowded meeting in the large: lecture hall an address of 
studied weight and eloquence, dealing with the names and 
worth of past and surviving members of the Institution since 
its foundation, and more at length with the development of 
productivity in industry, due to mechanical over manual 
methods during the period of the Institution’s history. Mr. 
Ward reviewed the effects such development had had on 
general progress as regards industrial and social life and the 
many complex questions involved, Mr. A. Cleghorn moved 
a vote of thanks to the President, which was cordially awarded. 
This evening the members are invited to hear an address 
by Sir John Wolfe Barry, K.C.B., &c., on standardisation 
generally as affecting industry. 





THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.—The 
annual meeting of the Birmingham Association of Mechanical Engi- 
neers was held onSaturday, December 5th, atthe Grand Hotel, Birm 
ingham. The chair was taken by the President, Mr. A. Cooke, and 
there was a large attendance of members. Five new members 
were elected, and six nominated formembership. After the ordi- 
nary business had been transacted, the election of officers was pro- 
ceeded with. Mr. W. Deakin was chosen president for 1909, vice 
Mr. A. Cooke; Mr. T. Judge as vice-president, vice Mr. H. JJ. 
Grant ; and the following officers were re-elected:—Mr. C. |J. 
Hopkins, treasurer; Messrs. J. Batey, W. H. Dugard, H. |). 
Grant, and A. McSwiney as Council members; secretary, Mr. L. 
O’Brien ; assistant secretary, Mr. W. T. Playdon. The diploma 
for the best paper read before the Association during the session 
1907-8 was awarded to Mr. F. T. Clapham, for his paper on ‘‘ The 
Estimation of Costs in General Engineering Work.” Mr. J. Lord's 
paper on ‘‘ The Organisation of the Hardening Shop” was highly 
commended. A paper will be read on Thursday, December 17th, 
by Mr. A. H. Hiorns, principal of the Metallurgical Department, 
a Technical School, Birmingham, on ‘‘ Anti-Friction 
Metals.” 


INSTITUTE OF MARINE ENGINEERS.--A demonstration of the 
‘*Sarco” (€OQ, combustion recorder was given by Mr. Binz on 
November 30th, in the boiler-room of the West Ham Technical 
Institute. The apparatus was connected by means of two branch 
pipes with cocks tapping the flue of the boiler, which is of the 
Lancashire type, immediately at the back of the flue tubes, and 
led to a main pipe which took the gases to the apparatus, being 
aspirated by means of a small chemical vacuum pump. The 
recorder was first of all started on atmosphere to show the method 
of adjustment, and when correct results were obtained the cocks 
on the boiler pipes were opened and the machine was thus 
connected with the flue gas from the boiler. The machine was 
adjusted to produce 30 analyses per hour, or one every two 
minutes. The first stroke shown on the diagram after the gas had 
been turned on registered 1.75 per cent. of CO, showing that 
already part of the air had been removed from the pipe system. 
Two minutes later the following stroke showed 6.8 per cent, the 
low percentage being due to the fact that the fires were compara- 
tively poor owing to the very slight demand for steam at the time, 
and three further analyses under the same conditions showed much 
the same results, ‘be fires were then got into proper shape, the 
dampers opened a little and everything done to improve the combus- 
tion, with the immediate result shown on the recorder of 12 per cent. 
of CO, and one stroke later even 13 per cent. On opening the fire 
doors the next analysis showed 9 per cent. of CO, and the one 
following 5 8 per cent. On closing the doors again, and adjusting 
firing conditions, the next record produced 8 per cent. The 
lecturer explained that 6 per cent. of CO, represented a loss when 
compared with the theoretical ideal, of nearly 30 per cent., 
whereas 13 per cent. of CO, represented a loss of only 14 per cent., 
thus an improvement of 16 per cent. in the state of combustion 
had been recorded in the boiler in question. 
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RAILWAY MATTERS. 


Tue United States Supreme Court has given its 
decision re-establishing the order of the Virginia Railway Com- 
mittee, Which makes two cents a mile the minimum passenger rate 
on railroads in Virginia. The order was set aside by a lower Court 
as ynconstitutional. 

A CONCESSION has been granted by the Government of 
Switzerland for the construction and operation of an electric rail- 
way from Gletsch to Nisentis. The line will be of metre gange, 
using the overhead trolley system, and is 60 kiloms. in length. 
The cost is estimated at £560,000. Of this amount £59,322 will 
be spent for rails and permanent-way materials, and £63,400 for 
rolling stock. 


Tue construction of a new and important electric 
railway in the Alps has been commenced. According to Elektro- 
pchnik und Maschinenbau, the railway is to run from the Grisons 
districts vid the Poschiavo Pass and Tirano, through Edolo to 
Brescia The section Edolo Brescia is nearing completion, but the 
concession for the construction of the section Edolo-Tirano has not 
yet been granted. 


Ture announcement that the Japanese are about to 
open the railway which they have built in Formosa is the latest 
evidence of the good work which they are doing in the island, 
which was acquired in 1895, at the close of the war with China. 
At the time of the transfer 62 miles of the road line completed. 
It now covers a total of 334 miles, and Japan has built the addi- 
tional 272 miles at nearly £400,000 less than the estimates. 


Ir seems likely that the first monorail passenger line 
to be put into use on any scale in the United States will be built 
within the limits of New York city on the route of the old horse- 
car line from the New Haven railroad tracks to City Island. The 
cars will be carried on two two-wheeled trucks, each pair of 
wheels running in tandem on a single rail, spiked to sleepers laid on 
the ground. “Stability will be obtained by two overhead trucks, 
carried on flexible arms, each truck running on L-shaped overhead 
rails carried on standards. The guide rails will act as conductors, 
the current being taken through the flexible arms to the motor. 


In a recent number of the Elektrische Kraftbetriebe 
nd Bahnen a description is given of a car for testing rail bonds 
which is being used in Vienna. The equipment consists of a direct- 
current motor generator, which transforms the trolley voltage of 
500 volts down to five volts, the full-load current at this voltage 
being 200 to 300 ampéres. The poles of the machine are connected 
through the axles, which are insulated from each other to two 
points on the rail about 7ft. apart, and the voltage drop on a rail 
length of 3ft. is then measured by special contacts. In this way 
about 14 miles of track can be tested in an hour. 


Tae Elektrotechniker announces that the municipality 
of Odessa has decided to construct a system of tramways, and has 
granted a concession to a Belgian company which holds similar 
rights over the present horse lines. The system in question will 
have a mileage of 95, half of which will be single track. The 
gauge will be 1 m., and Phcenix rails, weighing 90 lb. per yard, 
will be used in the town, and Vignoles rails, weighing 761b. per 
yard, in the suburbs. ‘The trolley system will be adopted 
throughout. The generating station will contain four generator 
groups, each having a capacity of 1000 kilowatts. Alternating 
current will be distributed at the generator pressure of 6000 volts 
to six sub-stations, where it will be transformed to continuous 
current at 550 volts. The rolling stock will be made up of 250 
motor cars, as well as trailers. It is estimated that the total 
expenditure will exceed £1,250,000. 


Tue increased use of electricity on the Pennsylvania 
Railway, according to an American contemporary, has led to a 
study of the dangers of handling live wires, and the methods that 
must be employed in resuscitating those who have been stunned 
by an electric shock. A special pair of pliers has been designed, 
which enables a man to cut a live wire carrying 23,000 volts with- 
out danger to himself. To remove the wire from a body when no 
other means are at hand, a coat is placed under the wire, and 
lifted by the sleeves, to raise the wire off the body. This was found 
perfectly safe, even when the garment was damp. Experiments 
with fire streams showed that there was no danger of the current 
flowing down the stream of water even from a high-voltage line 
when the operator held the nozzle at a distance of between 3ft. 
and 4ft. from the wire. Experiments with chemical extinguishers 
showed that they were very dangerous where asolid stream was 
played on the wire. 


THE mountain railway connecting Argovie, in Switzer- 
land, with the neighbouring villages was recently the scene of a 
peculiar phase of railway operation, which cannot have conduced 
to ‘‘ passenger comfort.” Two extra coaches were attached to 
the train in order to accommodate passengers returning from 
market, and the engine appeared to be working under difficulties 
from the start. After a time the extra load proved too much 
for it, with the result that the two coaches were left behind, the 
occupants being obliged, under protest, to enter the already 
overcrowded compartments in front. On reaching a steep 
gradient the engine stopped working altogether, and the top of 
the incline was only surmounted by the combined action of all 
the passengers, who alighted and pushed the train up to the top. 
Shortly after the fuel supply gave out, and the driver had to 
visit a neighbouring farm, where a sack of wood was bought 
after much bargaining. The train was considerably behind time 
on arrival at its destination. 


SEVERAL additions are now being made at the carriage 
and wagon shops of the Midland Railway Company at Derby, 
which include a lifting shop, stamping shop, pattern store, &c. 
The lifting shop is 580ft. long by 200ft. wide, divided into four 
longitudinal bays, each 50ft. wide, by rows of triple steel stan- 
chions spaced about 32ft. apart. These stanchions carry the 
runway girders of travelling cranes, the crane level being 18ft. 
above floor. The centre portion of each stanchion is continued 
upwards to carry roof girders 25ft. above floor. The roof, of slate, 
is carried on steel principals in four 50ft. spans. Each of the four 
bays has 15-ton travelling cranes running the full length of the 
shop, and smaller cranes are installed in the side bays. There are 
three lines of rails in each bay, running the full length of the shop, 
which are connected to outside traverser lines. The shop for 
stamping machinery is 100ft. square, and the pattern store is 120ft. 
long by 45ft. wide, being builtin twostoreys. The design adopted 
makes provision for future extensions. 


Tue Fire Brigade Committee have made several recom- 
mendations to the London County Council on precautions against 
fire in underground electric railways. They recommend that the 
fire appliances on all tube railways, whether constructed before or 
since 1904, should be periodically inspected by the chief officer of 
the fire brigade, with a view to seeing that they are efficiently main- 
tained, that there be provided on all tube railways automatic 
signal lights, or pl = an illuminated sign, which should show 
on the station platforms, and also on the street level, when the 
current to the live rail is cut off in either direction ; that all tube 
railways should be supplied with fire appliances as far as possible 
in conformity with the minimum requir ts made in 1904, and 
that in the event of a fire in a tube railway not being readily ex- 
tinguished by the railway employés, notification be immediately 
given to the fire brigade by telephone and by the nearest fire 
alarm. The committee make these recommendations after the 
consideration of a report made by the chief officer of the fire 
hrigade on the fire which occurred on July 16th, 1908, on the City 
and South London Railway, and questions of importance which it 
raised, for representation to the Board of Trade, 








NOTES AND MEMORANDA. 
Ir is stated by a Yokohama journal that the capital 


invested in electricity undertakings in Japan increased from 
£2,800,000 in 1903 to £13,800,090 in 1907. The works were 
chiefly connected with lighting and tramways. The number of 
lights supplied have increased from 365,000 in 1903 to 859,143, 


At a recent meeting of the French Academy of Sciences 
there was exhibited an apparatus designed by MM. ‘Tissot and 
Pellin for the purpose of receiving Hertzian waves on board ship. 
The apparatus is said to be ingenious and yet very simple, and to 
enable a vessel carrying it to receive the exact time ot day 
from the wireless telegraphy station on the Eiffel Tower. 


Ar the annual meeting of the Sheffield Society of 
Engineers and Metallurgists, held on the 7th inst., at the 
Department of Applied Science of the Sheffield University, Mr. 
J. Rossiter Hoyle, of Thomas Firth and Sons, Limited, Norfolk 
Works, was elected president for the ensuing year, and the 
vice-presidents, council, auditors, secretary, and treasurer, were 
re-elected. 


THE regulating of superheat where the steam consump- 
tion fluctuates considerably is done in the Jankowsky system of 
the Aktiengesellschaft fiir Maschinenbau of Briinn by using super- 
heating tubes, which are inserted for longer or shorter distances 
into the boiler. The steam from them is divided, one part going 
directly to the engine and the other, which is the regulated por- 
tion, passing through a cooling system, where some of its heat is 
absorbed and delivered t» the boiler. The subsequent mixture of 
the two parts furnishes steam with less marked fluctuations of 
temperature than usual under the same conditions of load, and is 
said to increase the output of the boilers from 6 per cent. to 8 
per cent. 


CuicaGo’s experience with a municipally owned 
electric light plant has been like that of most other American 
cities which have made similar ventures. The report of the 
experts who have examined the plant is that Chicago would save 
200,000 dols. to 300,000 dols. a year by abandoning it, and 
purchasing lig ht from the private compinies. It cost Chicago £17 
to maintain each of its municipally lighted street lamps. At the 
same time the city was renting lights from a private company at 
about £15 13s. 4d. a year, and it is estimated that the city could 
purchase current on a large contract at from £11 to just over £13 
a lamp. Nor is this aJ] the loss. The plant cost the city 
£727,806, and it is now worth £470,793. 


AccorpDInG to the Denver Post a marble-like material 
declared to be a great advance over other artificial stone is now 
made from the waste slag of blast furnaces mixed with a little 
lime. The slag is crushed and powdered, one-seventh part of 
quicklime is added, and the mass, made into a paste with water, 
is pressed into moulds of metal. The blocks so formed, on drying, 
have the consistency of chalk. They are placed in iron cylinders. 
from which the air is pumped out and then replaced with carbonic 
acid, and after a few days in this gas ‘he hydrate of lime becomes 
carbonated, binding the mass into a rock of great hardness. The 
finished stone takes a high polish. It is said to have been made 
to serve as an excellent imitation of the best lithographic stone, 
and with suitable colouring matters to give a variety of fine marbles. 


THE Zeitschrift fiir Schwachstromtechnik describes 
a system of electric clocks which is now being erected at Gotha, 
and which serves a number of public buildings and churches as 
well as thirty-five private houses, The master clock is fixed in the 
Town Hall, where it works an electric transmitter and thus 
controls the system. This regulation has been designed to feed 
six lines, each of which has a capacity of six clocks. The 
pendulum of the master clock is electrically connected to the 
observatory, so that if it swings too quickly its motion is retarded 
by a magnet. The working battery consists of ten large cells con- 
nected to the system through a small switchboard on which are 
mounted instruments and lightning arrester apparatus. The sub- 
scription for one of these clocks is 25s. per annum extra clocks 
being charged at half the usual rates. 


ALTHOUGH the study of the refractive indices of gases 
may be expected to lead to theoretical conclusions of great 
importance, no very definite conclusions have been drawn until 
recently from the existing experimental data. This is partly due 
to the delicacy of the physical measurements involved, but chiefly 
owing to the difficulty of obtaining the gases in a pure state. The 
first regularity in the refractivities of a series of chemical gaseous 
elements was pointed out by Mr. C. Cuthbertson in connection with 
the argon group, and in a recent number of Science Progress he 
gives aclear and interesting résumé of the present state of knowledge 
as regards gaseous refractive indices. The refractivities of the five 
gases helium, neon, argon, krypton, and xenon are found to be 
almost exactly in the ratios of 1, 2, 8, 12 and 20, and Mr. Cuthbert- 
son has detected a similar set of ratios in other chemical groups, 
notably in the halogen and oxygen groups. There can be no 
doubt that the discovery of the cause of this simple numerical 
relation will throw light on the structure of the atoms. As is 
pointed out in the article, there is still room for much experi- 
mental work, some of it of a high order of difficulty, before the 
true meaning of these remarkable relations can be elucidated. 


BEFORE essaying practical flight, the Brothers Wright 
carried out laboratory experiments. It was in 1900 that they first 
began to experiment with gliding machines at Kitty Hawk, 
North Carolina. With the comparatively small surfaces -15.3 
square metres—they used in that year, they endeavoured to raise 
the machine by the wind like a kite, but, finding that it often 
blew too strongly for such a system to be practical, they abandoned 
the idea in 1901 and resorted to gliding flight. These machines 
of 1901 had two superposed surfaces, 1.73 m. apart, each being 
6.7 m. from tip to tip, 2.13 m. wide, and arched 1-19th. The total 
supporting surface was 27 square metres. They dispensed with 
the tail, which previous experimenters had considered necessary. 
Instead they introduced into their machine two vital principles, 
upon which not only the saccess of their preliminary gliding expe- 
riments has depended, but also their recent ones with their motor- 
driven aéroplanes - (1) the hinged horizontal rudder in front for 
controlling the vertical movements of the machine ; (2) the warp- 
ing or flexing of one wing or the other for steering to right or left. 
Later, a vertical rudder was also added for horizontal steering. 
The combined movements of these devices maintained equilibrium. 


IMMEDIATELY after concrete and mortar are placed in a 
dam the temperature of their mass rises and probably reaches a 
maximum in about eighteen hours after the placing. This maxi- 
mum is about 100 deg. Fah. for cyclopean masonry. About twelve 
months must elapse after the placing of masonry in the cross- 
section of a dam comparable with that at Boonton - 55ft. base by 
10ft, top by 90ft. average height—before the heat generated by 
the chemical changes incident to the setting of the cement be- 
comes lost to an extent sufficient to render its existence a negli- 
gible quantity. Approximate computations indicate that the 
ultimate tensile strength of the mass of a masonry dam constructed 
of Portland cement is not far from 700lb. per square inch. The 
value for temperature variation, according to distance from the 
face as arrived at by plotting thermophone readings, is approxi- 
mately obtained from the equation R = 135/3 D®-3%3 where R is 
the total range of temperature, Fahrenheit, at any point in the 
mass, and D is the distance in feet to the nearest face of the dam. 
This is based on a total atmospheric range of 135 deg. Fah., from 
~ 18 deg. to + 117 deg., and will not hold at low ranges of tem- 
perature. The formula, therefore, should not be considered as 


holding true for distances from the face of the masonry of more 





than 20ft. or less than 0.5ft. 





MISCELLANEA. 


Accorp1NG to the Iron and Coal Trades Review, after 
a chequered career, the co-operative colliery, ‘‘ Mine aux Mineurs,” 
near St. Etienne, which has been worked for some years by the 
Syndicate of Miners in the Loire district—almost entirely with 
capital subscribed by sympathisers—has gone into liquidation. 
The liquidator, finding no funds available to pay the liabilities or 
current outgoings for wages, and being unable to make any further 
cash advances, has dismissed all the hands and closed the pit. 


An official note, published in the Press of Constanti- 
nople, announces that the contract for supplying Turkey with 
guns and ammunition has been given to the firm of Ehrhardt, which 
had sent in a tender amounting to £T277,709, as against one of 
£T300,200 sent in by the Krupp’s, which is said to be 40 per cent. 
lower than the sum that has been paid hitherto to the Krupp 
firm. That the contract has been given to the Ehrhardt factory 
is due to the energetic action taken by the Turkish Press in 
decrying the system hitherto in use, and in demanding that 
other foreign firms should be allowed to compete fairly. 


A NEW type lift bridge will be built across the Missis- 
sippi Kiver at Keithsburg, for the Iowa Central Railway. It will 
have ten 200ft. spans, two 103ft. spans. and twenty-two 57ft. 
spans, the weight of steel being about 4000 tons. The usual draw- 
span will be omitted, but a new type of lift-span has been substi- 
tuted for it. With this arrangement there will be two towers 
connected to the ends of the spans adjoining that to be lifted. 
Several of the spans are so arranged that these towers can be 
placed on them and the intermediate span raised, so that as the 
channel of the river shifts, provision can be made for raising a span 
which will permit navigation to be continued. 


An interesting engineering problem is shortly to be 
faced by the authorities at Bone, in Algeria, in which important 
town, that large quarter known as the Colonne Randon is actually ~ 
in many places below sea level. This particular quarter is mainly 
inhabited by the working classes, and the population is very dense. 
For years the faulty sanitary conditions due to the low level have 
been a source of ill-health, and the artificial drainage so urgently 
required is, it is hoped, on the point of being putin hand. The 
municipality are to raise a loan to cover the cost, and, although 
the matter is very urgent, it is expected that the negotiations will 
take some time. The primitive methods now in force serve to 
keep the town fairly free from water in ordinary circumstances, 
but from time to time therivers Bon Djemmaa and Seybouse become 
blocked by heavy seas, in which case the Colonne Randon quarter 
of Bone is immediately flooded. 


THE great power-transmission enterprise of the Province 
of Ontario was formally opened on November 18th, at Toronto, when 
ground was broken with impressive ceremonies at the site of the 
first tower, The incident is important as marking the completion 
of the period of discussion and designing and the beginning of 
that of construction in the first great public undertaking for the 
transmission of power in C:nada The project first attracted 
attention some six years ago, and has been moving forward 
steadily ever since. In many ways the undertaking was entirely 
new. Owing to the firm grasp on the Niagara Falls pos- 
sessed by various power companies and uncertainties regarding 
their franchise limitations, it was considered best to buy power 
and transmit it in bulk, so to speak, to the various municipalities 
within an economical transmission distance from the Falls, leaving 
it to the municipalities to dispose of it in detail.- 


THe Home Secretary has recently appointed a Com- 
mittee to inquire into the cause of the increase in the number of 
accidents reported in certain workshops and other premises under 
the Factory Acts, a step which makes the figures contained in the 
Blue-book lately issued with reference to accidents during 1907 
more than usually interesting. In all there were 3330 cases of 
accidents occurring in England and Wales taken into Court, and 
of these 835 were brought under the Act of 1906. Eighty-four 
per cent. of the cases settled in Court were decided in favour of 
the applicant, as compared with 83 per cent. in 1906, and 82 per 
cent. in each of the two years 1905 and 1904. In 539 cases com- 
pensation was awarded on account of death, and in all except two. 
of these cases the victim had left dependents. Since the passing 
of the Act of 1907 the number of cases dealt with by the Courts 
has largely increased. In 1899 it was 1347; last year, as stated 
above, it was 3330, and the returns for 1907 include only six 
months’ working of the Act of 1906. 


Tue dimensions of the vessel commissioned by the 
United States Government to search for and destroy floating 
derelicts in the North Atlantic are 200ft. by 32ft. by 16ft. Her 
hull is painted black, with a red stripe all round; the deck 
erections are white, the upper end of the funnel is marked with 
vertical red, white and blue stripes, and on the signal yard of the 
foremast two black balls are hoisted side by side. To render her 
useful for her special purpose, she is equipped with a powerful 
searchlight and Marconi apparatus and every facility for signalling. 
She carries, states Fairplay, seven boats, one of them being a 
motor launch. Special magazines are also provided for storing 
the gun-cotton and other explosives requisite for her destroying 
operations, and in order that necessary repairs may be carried out 
immediately, she has on board 2 complete engineering workshop 
with a number of machine and hand tools. For the reception of 
shipwrecked persons a large lazarette with swinging bunks is 
provided, as also a well-supplied chemistry department. The 
crew consists of seventy-five men. 


Tue calorific power of pressure gas made. with a: jet of 
superheated steam is usually’ considerably higher than that cf 
suction gas. In the former the percentages of hydrogen and 
carbon monoxide are higher, while the percentage of nitrogen is 
lower ; and if the gas is to be used for heating purposes in small 
burners, or in blow pipes, it is better to use pressure gas than suction 
gas. In many operations it would, in fact, be almost impossible 
to use suction gas, as after the gas had been washed and cooled 
its flame temperature would be too low, especially if air at pressure 
were used to burn the gas. But for driving gas engines, siction 
gas is, of course, used with excellent results, provided the engines 
are properly adjusted for it. Suction gas contains a smaller per- 
centage of combustible gas than pressure gas usually contains ; 
and although it requires less air for its combustion, the loss from 
fluid friction is greater, and for these reasons an engine worked 
by suction gas develops a lower maximum power than it would 
with pressure gas. This loss in maximum power is not important 
in a small or moderately-sized engine. 


Tue dredging of the harbour at Honolulu is being 
steadily proceeded with. The project being carried out is designed 
to provide an entrance channel 35ft. deep and 400ft. wide at mean 
low water, and to ease acurve at the junction of the entrance 
channel and the inner harbour by cutting off a projecting point. 
Further dredging of the harbour proper is contemplated, with the 
view to providing a uniform depth of 35ft. and a general width of 
1200ft. at mean low water. The harbour proper has at present a 
general width of 900ft., a length of about 300ft., and a minimum 
depth of 35ft. Hilo Bay, on the eastern side of the island, is 
practically an open roadstead, and the projected work is the con- 
struction of a breakwater at an estimated cost of £340,000. . Pearl 
Harbour, eight miles west of Honolulu, consists of a series of deep- 
water locks some miles within the outer reef. Active measures 
are being taken by the United States, with the view to making it an 
important naval station, fully equipped with dry docks and the 
necessary plant for executing every description of ship repairs 

The scheme is such as to provide a waterway 37ft. in depth, ata 





point in which shall there be a curve of less than 2000ft. radius 
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REPLIES. 


R. 8. (Ipswich).—The assumption is by no means sound. . It very rarely, 
if ever, happens that all the cylinders give their full power. The reason 
is not known, but interference of the exhausts is suspected. 


Gas.—In a sense the Bisschop engine was double-acting, a partial impulse 
being given on the down stroke by the atmosphere, but the real atmo- 
spheric gas engine, which no doubt you have in mind, was the Otto- 
Langen, the piston of which rose freely and only did work on its descent 
under atmospheric pressure, 


R. C.—We never heard of any special book on the subject. The plates 
are simply ordinary sheets of commercially pure zinc, and there is no 
peculiarity in the process, Castings are sometimes used, but rolled 
plates are better. A common size is 12 x 6 x 4, and they can be 
purchased readily from de.lers. A good metallic connection with the 
part to be protected is essential to success. 


M. 8.—The use of catch points is to prevent accidents by turning a train 
or breakaway off the line on whi-h it is travelling. They are used on 
heavy inciines, and also in c.ses where four lines of rails are reduced 
to two for short distances, as for instance thro gh tunnels. The lines 
beyond the ,onts are, if possible, laid on a rising incli e. It is not 
unusual to cover the rails witn sand to the depth of some inches. 








MEETINGS NEXT WEEK. 





Tue INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ ASSOCIATION, — 
Monday, December 14th, at 8 pm. Paper, ‘‘Commercial Precision 
Grinding,” by Mr. Regiuald Bishop. 


Tue Jcniorn INstituTION OF ENGtneeRs.—Wednesday, December 16th, at 
7.30 p.m., at the Royal United Service Institution, Whitehall. Paper, 
**Motor Omnibuses,” by Mr. Eric F. Boult, G.. Mech. E. 


InstiTUTE OF Marine ENotngers.—Monday, December 14th, at 8 p.m., 
at 58, Romford-road, Stratford, E. Paper, ‘‘The Gas Engine and Pro- 
ducer Gas Plant for Marine Wor«,” by Mr. E. Shackleton. 


THe Junior INSTITUTION OF ENGINEERS: BirMINGHAM LocAL SKcTIon,— 
Wednesday, December 16th, at 8 p.m., at the Argyle Hotel, John Bright- 
street. Mr. Eric F. Boult’s paper on ‘‘ Motor On.nibuses” will be read 
and discussed. 


Tue INstTiruTion OF MECHANICAL ENGINEERS.—Friday, December 18th, 
at 8 p.m., in the Institution House, Storey’s Gate, St. Jaines’s Park, West- 
Ordinary general meeting. Paper, ‘* Typecastiug and 
Com posing Machinery,” by Mr. L. A. Legros, of Watford. 


Tue Institution oy ELECTRICAL ENGINEERS.—Thursday, December 17th, 
8 p.m., at the institution of Civil Engineers, Great George-street, West- 
minster, S.W. Ordinary general meeting. Paper, ‘The Electric Discharge 
and the Production of Nitric Acid,” by W. Cramp and B, Hoyle. 


PuysicaL Society or Lonvon,—Friday (this evening), December 11th, 
from 7 p.m. to 10 p.m., in the Physics Laboratory, imperial College of 
Science and Technology, Imperial Institute-road, South Kensington. 
Annual Exhibition of Electrical, Optical, and other Physical Apparatus, 


Roya Society or Arts.—Monday, December 14th, at 8 p.m., at John- 
street, Adelphi, London, W.C. Cantor Lecture: ‘‘Twenty Years’ Progress 
in Explosives,” by Oscar Guttmann, M. Inst. C.E., F.1.C., F.C.S. Wednes- 
day, December 15th, at 8 p.m. Ordinary meeting. ‘London Milk 
Supply from a Farmer's Point of View,” by Primrose McConnel, B.Sc., 
F.C.S. 


Tue IxstiTvuTION or Civi, Enomnerrs.—Tuesday, December 15th, at 
8p.m., at Great George-street, Westminster, S.W. Ordinary meeting. 
Discussion, ‘‘The Rotherhithe Tunnel,” by Edward Henry Tabor, M. Inst. 
C.E. Friday, December 18th, at 8 p.m. Students’ meeting. Paper, 
‘*High-power Water Turbines on Moderate Falls,” by R. Wolfenden, 
M.Sc., Stud. Inst. C.E. 


Royat METEOROLOGICAL Society. — Wednesday, December 16th, at 
7.30 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Papers: ‘‘Some Forms of Scientific Kites,” by Eric 
Stuart Bruce, M.A. ‘The Registering Bailoon Ascents of July 27th— 
August Ist, 1968,” by C. J. P. Cave, M.A. “ Balloon Observations at 
Diccham, July 27th—August 2nd, 1908,” by C. J. P. Cave, M.A. 


LiveRPOOL ENGINEERING SocieTy.—Wednesday, December 16th, at 8p.m., 
at the Royal Institution, Colquitt-street, Liverpool. O.dinary meeting. 
Discussion on Mr. W. ©. Mountain’s paper on “Electrical Pumping in 
Paper, “ Pile Wharves in Tidal Waters,” by Mr. Somers H. bllis, 
Friday, December 18th. Visit to the Sand ump Dredger 


Mines.” 
M. Inst. C.E. 


| Leviathan (the World’s Largest Dredger) and the Works of the Tranmere 


Ba, Development Company, Limited. 


Tue Farapay Society.—Tuesday, December 15th, at 8 p.m., in the 
Library of the Institution of Electrical Engineers, 92, Victoria-street, 8S. W. 
Ordinary meeting. Papers: ‘‘The Redetermination of t: e Electrolytic 
Potentials of Silver and Thallium,” by F. J. Brislee, D.Sc. “‘ The Heats of 
Combustion of Aluminium, Calcium, and Magnesium,” by F. E. Weston, 
B.Sc., and H. R. Ellis, B.Sc. ‘ the Formation of Graphite by the Inter- 
action of Magnesium Powder and Carbonates,” by H. Russell Ellis, B.Sc., 
F.C.8. ‘Coloidal Barium Sulphate,” by Ernest Feilmann, Ph.D., F.1.C. 
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Tne Birth of the Railway. 


OuR Supplement this week is interded to direct 
attention to the origin of the railway system of the 
world—a matter forgotten by modernengineers. It 
is a subject, abounding with interest alike for the 
philosopher and the political economist, and full of 
instruction for the engineer. It is not easy. now— 
and in another half century will have become next 
to impossible—to realise the magnitude of the 
change suddenly wrought in the economics | of 
civilisation by half a dozen men. The birth of the 
railway was a unique event, entirely without parallel 
in the history of the world; and, in so far as can 
be seen, it is likely to remain without wu parallel to 
the end of time. , Strictly speaking, the first rail- 
way was that from Stockton to Darlington, opened 
on the 27th of September, 1825; but it gave 
no forecast of what was to come. It was 
There 

The 


worked for the most part by horses. 
no intention of carrying passengers. 


was 





first hint of any -purpose of the kind is 
found in a minute of the Sub-committee dated the 
7th of October, 1825, which provided that a licence 
should be obtained from the magistrate for leave to 
run a coach on the line. Subsequently coaches 
were run by various people. Afterwards locomo- 
tives of the “ Puffing Billy”’ type were used. But 
the Stockton and Darlington Railway was not the 
first passenger railway in the proper sense of the 
term. The Liverpool and Manchester Railway was 
that ; and, as we have endeavoured to show in our 
Supplement, it was on a small scale as complete’a 
goods and passenger railway as any now in exist- 
ence, except in certain matters such as signalling, 
connected with the control of the traffic. 


At first no one had an adequate idea of the 
value of the gift conferred on the nation; or of the 
real powers of the steam-worked railway. At 
the outset it was held by most persons that the 
canal must be better than the railway as an aid 
to locomotion. In the Aight before Parliament the 
most that the advocates of the new system could 
promise was represented by the evidence of Messrs. 
Walker and Rastrick, who,in March, 1829, estimated 
the powers of a 10-horse locomotive as being equal 
to hauling 60 tons gross between Liverpool und 
Manchester at’ five miles an hour; 374 tons at 
eight miles an hour; and 30 tons at 12 miles an 
hour. The last named speed was held to represent 
the summit of audacity. Then came the opening 
of the railway. - The first week’s work on it justified 
Nicholas Wood in writing: “The construction of 
the Liverpool and Manchester Railway, and the 
results elicited by the experiments with the loco- 
motives thereon, virtually established the system 
of railways.” That is the principal fact on 
which we insist.’ The locomotive engine was 
more than an invention; it was a great dis- 
covery. But inventions and discoveries are with- 
out value unless they are used. The Stephensons 
could a‘ter all have done next to to nothing without 
the aid of that small group of men to whom we 
have referred above. ‘lhese were Edward Pease, 
Jonathan Backhouse, Joseph Pease, Thomas Mey- 
nell, Henry Pease, Francis Mewburn, John Dixon, 
and Timothy Hackworth. These men found money 
and influence, and brought great financial ability to 
bear. It soon became clear that the Liverpool and 
Manchester Railway was to be a success, and the 
first railway mania set in. It came to nothing, if 
we except the fact that it brought into prominence 
a young linendraper of York—George Hudson— 
who played a most important part in the further 
development of railways, and ultimately attained 
for himself the name of. the. Railway King. Few 
things are more remarkable than the ease with 
which money was obtained in those days, and the 
confiderce shown by the public in such men as the 
Stephensons.’ No such confidence exists .in the 
present day, unless, indeed, it is in schemes con- 
templating the expenditure of large sums in other 
countries. 


If the advent of railways. was sudden, scarcely 
less hasty was the development of the locomotive 
and the improvement of the permanent way. The 
facilities which existed for building iocomotives and 
rolling stock were at first inadequate to a degree 
that present-day ‘engineers find it difficult to under- 
stand. In the very best locomotive shops machine 
tools were so scarce that an enormous amount of 
hand work was done. A few lathes constituted the 
staple.. Cylinders were bored one at a time, not on 
a special tool but in a lathe fitted with a boring bar 
and head for the purpose. Planing machines were 
scarcely known. -The milling cutter had no exist- 
ance. Slide bars were chipped and filed and got 
up throughout by hand.- There are those yet living 
among us who have seen a side coupling rod held 
in two bench vices, one ‘at each end, while two 
men worked’ at it with files. High pressures 
could not be carried in boilers of what would now 
be called-vecy poor workmanship. About 1849 
Mr. Gooch brought out his celebrated 7ft. gauge 
express engines of the “Iron Duke” class. Two 
or three years ago oneof these engines was exhibited 
at Earls Court.’ Nothing was more striking than the 
rough workmanship and small proportions of the 
engine. Very largely the smith’s work was left as 
it came from the forge. Throughout there was 
lack .of finish—the finish that can only ba had 
when admirable materials are worked up in perfect 
machine tools. - Yet these engines did splendid 
work for many years. Railway engineers struggled 
and blundered along: the’ road to-success. They 
never knew when they were beaten. It is really 
impossible, we think,-to over-estimate the general 
mental ‘and bodily powers of the men to whom the 
world owes so heavy a debt. The modern designer 
knows full well that he cannot scheme the thing 
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that cannot be made. But the designer of fifty or 
sixty years ago had constantly to ask himself 
whether that which he wanted could be made? 
Was it possible to cast it? 
forge it? Could a joint of the kind be rendered 
tight? Dare he attempt to use 90lb. 
instead of the 75lb. which had hitherto been his 
limit? With the demand for machine tools came 
the supply, and just as Englishmen gave railways 
to the world, so did Englishmen give the world 
tools with which to construct the rolling stock for 
them. 

The working of railways was at first very crude 
indeed. The traffic manager had not yet been 
invented. The Stephensons and Brunels had other 
things to think of than settling details of transport. 
Good working arrangements were not hit upon in 
a moment. It is one thing to provide a man with 
a bicycle; learning to ride it is quite another thing. 
and so arose the state of affairs set out in our 
Supplement under the title “ Early Days.” Some- 
thing, no doubt, must be allowed for exaggeration ; 
something for a public new to a mode of locomotion 
as strange to them, and as full of unknown perils, as 
a service of air ships would be to us. Even as late 
as 1867 we find Charles Dickens complaining of the 
frightful speed attained on the Midland Railway. 
Here is an extract from a letter of his to the 7vmes 
on the 26th January in that year: “I took the train 
this morning leaving Leicester at 9.35. The reck- 
less fury of the driving and the violent rocking of 
the carriages obliged me to leave it at Bedford 
rather than come on to London with my through 
ticket.” In February of the same year we find 
Mr. M. T. Bass, the brewer, writing in the Times : 
“For my sins I have to travel some 7000 miles in 
the course of the session on the Midland line, 
principally between Leicester and Lordon. I have 


at times been so struck with the danger of the} 


passage that I have given formal notice to the com- 
pany’s servants that an accident occurring at the 
usual express speed would expose them ‘to an action 
for manslaughter. I once observed to the guard, 
‘You are doing a mile a minute.’ “A little more 
than that, sir,’ he replied.’”” No one complains now- 
a-days of a mile a minute on the Midland. Things 
improve in the railway world, as in many other 
places. Our younger readers may hold that those 
who went before them had everything to learn. 
The survivors of a disappearing generation, filled 
with the light of past and present, will be slow to 
accept the proposition. Our answer—the only 
answer—is, ‘ There were giants in those days.” 


Tariff Revision in the United States. 


THE fact that a revision of the tariff in the United 
States is contemplated has been common know- 
ledge for a long time past, and it has also been 
known that the Committee of Ways and Means 
at Washington, who are entrusted with the pre- 
liminary work in connection with Customs changes, 
would inquire into the subject preparatory to 
making suggestions for the introduction of fresh 
legislation. In the circumstances it might be 
expected that manufacturers, particularly in the 
iron and steel industry, would be prepared with 
detailed evidence to place before the Committee 
in the event of their interests being threat- 
ened by alterations in the tariff, especially as 
it was intimated that increases would be made 
in some cases and reductions in others. The 
iron and steel trade in the United States has 
been built up so strongly behind an almost 
impenetrable wall of protection that the manufac- 
turers would seem to have either become indifferent 
as to how they might be affected by the projected 
revision of the metal schedule, or they do not 
believe that any tariff changes could cause them 
substantial losses of business. It is correct to say 
that various branches of the trade, as a result of 
preliminary meetings held at Cleveland, Pittsburgh, 
and Philadelphia, and of further conferences in 
New York and Washington, selected representatives 
to appear before the Ways and Means Committee. 
The gentlemen chosen were mostly the chairmen or 
the principals of various iron and steel companies 
or firms, but we do not observe from the list of 
names that the United States Steel Corporation 
was directly represented. Yet this company, 
according to the report of the American Iron and 
Steel Corporation for 1907, controls 54.9 per cent. 
of the total quantity of iron ore and coke produced 
in the country, 41.9 per cent. of the pig iron, and 
56.4 per cent. of the Bessemer and open-hearth 
steel ingots and castings. Indirectly, however, the 
corporation was represented, but no officials of the 
subsidiary companies were present to give evidence 
before the Committea when the metal schedule was 


Was it possible to | 


steam | 


under consideration towards the end of November, 
and it is quite possible that some disorganisation in 
the evidence it was proposed to tender was caused 
by the statements made by Mr. A. Carnegie on the 
| tariff question. 


| A perusal of the report of the proceedings during 
| the consi¢eration of the metal schedule shows the 
earnest desire of members of the Ways and 
Means Committee to ascertain details of the cost 
of production in comparison with other countries, 
|thus continuing the method adopted through 
United States Consular officials of seeking similar 
information in the United Kingdom and on the 
European Continent. But it was impossible to 
obtain such details from the witnesses, although 
promises were made that particulars would be sub- 
|mitted on a subsequent occasion. It is also 
obvious that the Committee recognise that certain 
reductions in the tariff are necessary so as to secure 
|increased revenue, in order, as one member re- 
|marked, “to assist a Government which is being 
/run at a deficit.” The particular products brought 
| forward by the witnesses were bars, beams, girders 
}and joists, iron ore, pig iron, zine ferro-alloys, 
|corrugated boiler furnaces, pocket cutlery, and 
firearms and ammunition. Apparently, to the sur- 
prise of the Committee, the representative witness 





| for steel bars advocated an increase in the tariff on | 


the ground that Belgian steel bars can be delivered 
at New York duty paid at a lower price than is 
|charged by American producers, and that the 
| danger of foreign dumping would be present when 
| the United States mills need orders to keep them 
| in operation, whilst at the same time a higher duty 
was actually suggested for the Pacific Coast, 
for the alleged reason that it is a favoured 
locality for the importation of steel. Yet the 
total imports of bars in 1907, when the inland 
production amounted to from 5,500,000 to 6,000,000 
| tons, only reached 20,000 tons, thus indicating that 
the existing tariff is almost prohibitory. A similar 
state of affairs prevails in regard to beams, girders, 
and joists, of which 17,000 tons were imported in 
1907 as compared with a total output of 2,500,000 
tons, and the Committee were asked to retain the 
present duty, “as it is no more than an intelligent 
and proper duty for the protection of American 
manufacturers and the working men.” The case 
of iron ore was next taken into consideration, and 
the witnesses expressed the opinion, in reply to 
questions, that the trade could still flourish if the 
duty were reduced by from 15 to 20 percent. The 
pig iron producers recommended the placing of 
ferro- manganese on the free list, but that no change 
should be made in other qualities, as any reduction 
would be, it is believed, to the detriment of the 
manufacturing interests, the transportation com- 
panies, and the labour employed in the production 
of pig iron, coke, and iron ore. The representatives 
of zinc ore producers asked for the imposition of 
a duty on imports, and a protest was raised against 
any reduction of the rate on corrugated boiler 
furnaces, whilst an increase was suggested in the 
case of pocket cutlery. 

The inquiry before the Ways and Means Com- 
mittee has brought forward certain facts or state- 
ments which show that the representatives of the 
iron and steel trade who gave evidence are, with the 
exception of ferro-manganese which is required in 
the industry, entirely opposed to any tariff con- 
cessions which might tend to facilitate foreign 
rivalry in the United States. Although the exports 
to Canada are successfully carried through in the 
face of British competition, and notwithstanding 
that the former are subject to a differential duty 
which is one-third higher than is imposed on 
British products, the representatives of the United 
States mills contended that they could only sell at 
competitive prices, but that they could not compete 
with English steel in the States if the duty there 
were reduced by one-third. This contention, which 
is apparently groundless, was naturally adduced as 
an argument against lowering the tariff, as what 
can be accomplished in Canada would cartainly be 
possible in the United States. The question of 
labour raised by Mr. Carnegie’s statement that steel 
can be produced at a lower cost than in any other 
country also occupied attention. The accuracy of 
the statement was not only denied, but it was also 
submitted that the cost of labour in England, 
Belgium, and Germany. is only 60 per cent. of the 
outlay incurred in the United States per ton of steel 
made, and statistics on this point have been 
promised to the Committee. If the figures should 
become available they would prove of exceptional 
interest, although it is impossible to understand 
how information other than that relating to the 
United States can be obtained. The cost of pro- 
duction differs according to the equipment and 











—= 
methods of working, and the figures are jealous} 
kept secret in various countries; and, even at thy 
present moment, there are many mill Owners jn 
Germany endeavouring to find out the exact Cost of 
producing semi-finished steel in that country itself 
At any rate, it may safely be assumed that what. 
ever reductions, if any, are made in the United 
States tariff, the duties will still be sufficiently 
high to retain the preponderating influence jn the 
home trade, whilst any concessions would be 
speedily counteracted by adjusting prices to the 
altered condition of affairs. 


The Investment of Labour. 


IN a recent issue we endeavoured to show that 
the cause of unemployment was to be found in the 
fact that great cyclical waves of prosperity and 
depression run through the trade of the world; ang 
we made the legitimate deduction that a rational 
method of preventing unemployment would be to 
take the crests off the waves of the fat years and 
throw them into the depressions of the thin years, 
We suggested that this might be done by a system 
which we called labour storage, and which consisted 
in making for stock when markets were dull. In 
order to carry out such a plan it would probably be 
necessary for the Government to advance money to 
the manufacturer, and we wish now to lay before 
our readers a modified scheme which could be put 
into force by the co-operation of the employers and 
employed without the assistance of the Govern- 
ment or other third party. It is a scheme of 
limited co-partnership, and the essence of it is that 
the workman should for a time accept reduced 
wages but invest part of his labour in lieu of money 
in goods made for stock, and that when those goods 
were sold the value of the labour he had invested 
should be returned to him out of the proceeds. 

To make our suggestion clear it will be con- 
venient to take a specific case, and nothing more 
simple than the building of a ship presents itself. 
We will suppose that a shipyard is hard up for 
orders, and that unless work can be obtained a slip 
must lie idle and many hands must be discharged. 
We will further suppose that the slip in question 
gives occupation to two hundred and forty men and 
boys, and that the average weekly wage over the 
whole number works out at twenty-five shillings 
each. We will further suppose that the building 
and fitting out of a vessel on this slip occupies one 
year. We have taken round numbers for the sake 
of convenience, and because the details do not 
affect the issue to any material extent. We will 
now for the moment make the large assumpticn 
that the bulk of the material for the buildin, 
of a ship is on hand in the yard. If, then, the 
employers decide to lay down a_ vessel for 
stock, the greatest outlay they will have to 
face is the weekly wages bill of £240. They 
have further to take the risk that when the ship is 
made she may have to be sold for an unprofitable 
price. Under ordinary conditions the employers 
decide not to build, the slip is laid off, and the men 
discharged. Now we suggest that before this 
happens the case should be laid before a committee 
of the men; they should be told that the ship 
would probably be worth so much when complete, 
but that there was a chance of loss on it, and that 
the building would give them occupation for a year. 
Furthermore the company could not see its way to 
meet a weekly wage bill of £300, although it was 
able to find £200 a week. It would then be pro- 
posed to the men that they should, during the 
building of the ship accept a reduction of one- 
third of their wages, the remaining third being 
credited to them in the value of the vessel, and to be 
paid to them, or such proportion of it as was justified 
by the price obtained when the ship was sold. A clerk 
would be appointed to keep each man’s account, 
but the men would not participate in the manage- 
ment of the business in any way; it would be con- 
ducted precisely as before. Men might come and 
men might go, and each would be credited with the 
value of his services invested in the vessel. A 
man working for a week and then leaving would 
have one-third of his wage for that week withheld 
until such time as the ship was sold ; a man work- 
ing fifty weeks would have one-third of fifty weeks 
wages invested in her, and so on. Thus the only 
special arrangement required would be a simple 
bond and a register of the workmen participatips. 
It will be argued that when the time came to se 
the ship trouble would arise through the men 
doubting if the company had sold her for the best 
price that could be obtained. This might be met 
in two ways. Hither the return that the men were 
to receive might be definitely fixed, the company 
taking the whole loss or gain as at present, or the 
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9 might be fixed at a minimum below the lowest 


ric - 
© ible price, and a certain percentage of the wages 
Sl paid on that price, whilst anything above that 


would be to the men’s advantage. The second 
scheme offers an element of excitement, whilst the 
frst is quieter, but gilt-edged. The difficulty is not 
insuperable, and, indeed, could be overcome without 
much trouble. 

It will be seen that what we are proposing is that 
the men should invest a portion of their labour in 
the work of their hands, with the object of keeping 
themselves employed in times of depression. The 
choice frequently lies between no work at all, or 
work at reduced wages, and the trade unionist 
refuses on principle to accept the latter. He is 
thus obliged to idle and be a burden to his 
union. The scheme we have outlined would 
meet such a case entirely. No man would be 
asked to accept less than the standard rate. 
All he would be invited to do would be to accept a 
deferred payment contingent on the sale of his 
product. This should do more than satisfy the 
unions, and it might well secure their co-operation. 
They might, for example, arrange in certain cases 
to advance part of the usual out-of-work benefit to 
men working on these terms, on condition that the 
sum should be repaid to them when the deferred 
wages were paid. That the men would run certain 
risks—the bankruptcy of the firm, or the failure to 
complete or sell a vessel, for example—we admit ; 
but the risk in many cases would be small, and the 
gain, on the other hand, to the men, the continu- 
ance of work, the interest in a product which meant 
so much to them, the reduced drain upon the 
unions, are all to be put in the scale against what 
is at worst a risk of loss, and at best a chance of 
gain. 


The Port of London and Private Bill Legislation. 


THE new clause which was added to the Port of 
London Bill in the House of Commons last Friday 
constitutes an important and entirely novel departure 
from existing practice. We quote the clause in full 
on another page of this issue. In effect, the Port 
\uthority will be freed from many of the trammels 
and restrictions which all other public and private 
bodies, excepting certain departments of State, have 
to contend with when seeking powers for the con- 
struction of new works involving the compulsory 
purchase of land and the imposition of new charges 
in respect of such works. In short, the Port 
Authority, when it wishes to construct a new dock 
or wharf, or other similar work, or to acquire land, 
will be able to do so without the enormous expense 
and frequent delay entailed by procedure by Private 
Bill, and even without the lesser restrictions con- 
nected with Provisional Orders. 

Everyone who is even slightly acquainted with 
the procedure in connection with Private Bills 
knows the great expense which is almost invariably 
entailed in obtaining parliamentary sanction to con- 
struct works and to acquire land. The Chancellor 
of the Exchequer, in the course of last Friday’s 
debate, used strong words in connection with this 
subject. He said:—“ Very often proceedings up- 
stairs are blackmailing proceedings, and are fought 
simply in order to get a big price from the company 
promoting a Bill. Parliament ought not to be a 
sort of huge blackmailing machine for the purpose 
of extracting extravagant prices from great com- 
mercial and industrial enterprises. High railway 
tates are being paid now, largely as the result 
of the railway companies being compelled to 
come to Parliament every time they needed 
power to build a station for the convenience 
of the public, or to form a crossing, or widen their 
line. There should be some cheap method by 
which they could secure authority on paying fair 
value in respect of the property affected.” Parlia- 
mentary barristers and agents, and perhaps we 
ought to add expert witnesses, are the people who 
derive most benefit from the costly procedure now 


in foree. Other sections of the community 
generally will welcome Mr. Lloyd George's 
dictum as indicating a desire on the part of 


the responsible advisers of the Government to 
simplify the existing procedure when practicable. 
The original clause as framed by Mr. Lloyd 
George was severely criticised in the Joint Com- 
mittee last summer. In view of the wish of the 
Committee to substitute for the Administrative 
Order of the Board of Trade, as provided in the 
Bill, procedure by Provisional Order, the entire 
clause was dropped by the Board, who preferred 
to lose it altogether rather than to have it mutilated. 
Apparently the Board of Trade considered it de- 
sirable to make another attempt to secure the 


Churchill accordingly moved the recommittal of 
the Bill in respect of a new clause, which, in the 
main, followed the lines of its predecessor. In 
view of the opposition offered to this revised 
clause, the President of the Board of Trade ex- 
pressed his willingness to inseré words providing a 
substantial degree of parliamentary control over 
any Orders made by the Board, but this ultimate 
control of the legislature will only be put in opera- 
tion in exceptional cases. Briefly, the proposed 
procedure is as follows:—The Board of Trade, 
before making an Order authorising the acquisition 
of land or construction of new works, will appoint 
an impartial person to hold a public inquiry on 
their behalf. If the Commissioner reports that the 
subject of the inquiry is of such magnitude or com- 
mplexity as to call for procedure by Private Bill or 
Provisional Order, his decision must be acted upon. 
On the other hand, the Board will have power to 
decline to make an Order, even if the Commis- 
sioner’s report recommends that course, and the 
Port authority will have to proceed by Private Bill. 
When an Order is made by the Board it will lie 
upon the tables of both Houses of Parliament for 
thirty days during session, and can be quashed on 
an address from either House against the draft. 
The additional safeguard thus provided is not likely 
to lead to much difficulty, delay, or expense, and 
undoubtedly it will be taken advantage of only in 
exceptional cases. 

We welcome the reintroduction into the Bill of a 
clause which marks a substantial forward move in 
the direction of simplifying procedure in obtaining 
statutory powers to carry out public works. It is 
admitted that transactions of considerable magni- 
tude on the part of the Port authority, or any 
other public or private body, should receive the 
direct approval of the Legislature, especially if they 
involve the imposition of additional public charges. 
The safeguards provided by the President of 
the Board of Trade afford this direct parlia- 
mentary control with the minimum of expense 
and complexity of procedure. The facilities 
afforded by the existing Provisional Orders pro- 
cedure, the Light Railways Act, and in other 
directions constitute great improvements on the old 
Private Bill procedure, but they are limited in effect. 
Public companies and corporations are constantly 
put to great and unjustifiable expense, both in 
acquiring land by agreement, and by compulsory 
purchase under powers obtained by a private Act. 
Owners of property know that a public company 
often has no alternative between paying an exorbitant 
price for the property required and recourse to 
Parliament, and take advantage of the knowledge 
to the full. The expense incurred in this manner 
is frequently enormous, and, in the end, the public 
has to pay for it either in the way of higher rates 
and charges, or by the postponement of wider 
facilities. 


Proposed Wages Reduction. 


THE members of the Manchester District Engi- 
neering Trades Employers’ Association have issued 
notices to engineers and other workers in that 
district of a proposed general reduction in wages of 
two shillings per week on time rates and 5 per 
cent. on piecework prices, to come into force on the 
first full pay day in February next. Machine 
workers will be asked to accept a greater reduction, 
namely, three shillings per week and 5 per cent. op 
piecework rates, their position differing from the 
others, inasmuch as when the last advance was 
granted by the employers in the summer of 1907 
they obtained a greater concession than the other 
sections of the operatives. The workers affected 
by the notices already issued are members of 
twelve trade unions, the Amalgamated Society 
of Engineers, the Machine Workers’ Association, the 
Engine Makers’ Society, and others. Everybody with 
any knowledge of the deplorable condition of trade in 
the Manchester district must be well aware of the 
necessity of this regrettable step. The numbers of 
unemployed among the principal societies are 
probably greater than they have ever been. 
Whereas in 1906 the percentage of members of the 
Society of Ironfounders was 2.5, at the present 
time the percentage is about 18. The members of 
the Patternmakers’ Society out of employment 
reach an even higher figure, being about 22 per cent. 
Nor can it be said that the outlook shows any sign 
of improvement. The true state of the engineering 
trades is even worse than these figures indicate, 
because a very large percentage of the men in work 
are on short time. Manchester is the second 
largest engineering centre in the United Kingdom, 
and the reductions will affect many thousands of 





special provisions contained in the clause, and Mr. 


workers. Unless there is a remarkable revival in 





the engineering trades, it is highly probable that 
the movement will not be confined to the Man- 
chester district. 








LITERATURE. 


High-speed Dynamo Electric Machinery. By H. M. Hobart, 
M. Inst. C.E., and A, G. Ellis, A.I.E.E. London: Chap- 
man and Hall, Limited. New York: John Wiley and 
Sons. 

Great progress has been made during recent years in the 

design of high-speed dynamo electric machinery. The 

advent of the steam turbine set the electrical engineer a 

new and difficult problem, namely, that of designing 

large continuous current dynamos and alternators suitable 
for direct coupling to these high-speed prime movers. 

More especially has this problem been difficult in the case 

of continuous current machines, for the task of obtaining 

satisfactory commutation has always been the designer’s 
trouble, and the introduction of the steam turbine by no 
means brought him relief. Much has been published 
from time to time relating to this important subject, but 
we believe that we are correct in saying that this is the 
first book of its kind. The primary object of the work, it 
is stated, is to thoroughly investigate the influence of high 
speed on dynamo-electric machinery, and it is not sur- 
prising that the authors in doing this have found it 
necessary to produce a book of considerable magnitude. 
The subject matter and illustrations cover nearly 500 
large pages, and there are two indexes, one in the front of 
the book for the illustrations and another at the back forthe 
text. The influence of the rated speed is so closely associated 
with that exerted on the design by the rated output and 
pressure that the authors have had perforce to 
consider carefully all three factors. By the method they 
have adopted the difficulty which would be experienced 
with ordinary methods to disentangle the consequences 
of these various influences has been overcome, and 
definite conclusions have been made practicable. The 
designs and constructions described comprise not only the 
standard methods by which the especial conditions 
imposed by high speeds are being met, but also various 
recent propositions which have not yet withstood the test 
of time. In Chapter I., dealing with general considera- 
tions, the important fact is pointed out that for continuous 

current generators of the customary voltage of from 500 

to 650 volts, there is for each rated capacity of machine 

a limiting speed beyond which the design not only 

becomes less satisfactory but also more expensive. It is 

shown that up to a certain limit a machine for a given 
capacity and voltage, and of a given degree of excellence, 
will be cheaper the higher the speed, but for speeds above 
that limit the machine will be more expensive. Another 
conclusion arrived at in the same chapter, which, perhaps, 
seems a very obvious one, is that, for a given rated 

output, the preferable speed will be much lower for a 

continuous-current design than for an alternator. In 

Chapter II. design coefficients are dealt with, and curves 

are given showing the relation between the average 

output coefficient and the rated output for polyphase 
alternators and also for continous current machines. 

Curves showing various other relations are also given. 

A statement in this part of the book worthy of mention 
is that although the weight of the machine is consider- 
ably reduced by the employment of high speeds, it is 
nevertheless not the case that high speeds permit of 
higher output coefficients. Asa matter of fact the out- 
put coefficients with steam turbine alternators are found 
to be lower than for slow speed machines, because larger 
dimensions are called for chiefly on account of heating. 
In the next chapter the criteria for heating and for tem- 
perature rise is dealt with. Four methods are given 
which may be used for the purpose of estimating the 
temperature rise of an armature, and a good deal is said 
about this part of the question generally. Following 
this the subject of materials for the construction of high 
speed electric machines is considered. In connection 
with core losses mention is made of the new 
grades of low loss sheet iron which have been put 
upon the market during the last two years, and in spite 
of the high first cost of this material, its use is highly 
recommended. Like the majority of the other chapters, 
and, in fact, like most literature with which Mr. Hobart’s 
name is associated, the section of the book under con- 
sideration gives a large amount of information graphically. 
This chapter brings the first part of the book to a close, 
and the second part is commenced by dealing with the 
pressure regulation of alternating current generators. 
The method adopted of studying this part of the subject 
is that set forth in the paper read by Messrs. Hobart and 
Punga before the American Institute of Electrical Engi- 
neers in 1905. General considerations relating to the 
influence of the rated output and speed on the design of 
alternators forms the subject of Chapter VI. Here it is 
shown that the difference in the output coefficient of a 
high and low-speed machine for a given rated output is 
not very great. Data are given for two machines of 
practically the same rating, one being designed for direct 
connection to a slow speed engine running at 94 revolu- 
tions per minute, and the other is designed to be coupled 
to a steam turbine running at a speed of 1000 revolutions 
per minute. Thus the speeds of the machines are in 
the ratio of about 10:1, and the values of D? a g, are 
about 1:9. The weight of effective material in the low- 
speed machine is about 3.3 times that of the high-speed 
machine, and the total losses are practically the same for 
both machines. It will be observed that although the 
high-speed machine has only about one-third the amount 
of active material of the low-speed machine, there is 
generated in it about the same amount of total heat. 
Obviously, as the authors point out, it is not desirable to 
increase the dimensions of the high-speed machine in 
order to decrease the loss per unit of weight and of 
radiating surface, as this would lead to increased weight 
and cost and increased mechanical stresses. The com- 
parison of these two machines in the manner outlined 
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atove serves to impress upon the reader in a very forcible 
manner that high-speed machines call for a very liberal 
system of ventilation, and it is shown how much of the 
core len:th is taken up in a high-speed machine by 
ventilating ducts. Further on in this section of the book 
the authors mate an interesting examination of the extent 
to which the inher-nt regulation is a function of the rated 
speed. Twenty-seven pages are devoted to the general 
procedure in alternator design, and following this there 
is a chapter on the influence of the speed and number 
of poles on designs for a machine of 400 K.V.A. Here 
the authors have brought together designs for 400 K.V.A, 
50-cycle alternators for various rated speeds. In dealing 
with two-pole alternators they come to the conclusion 
that such machines are considerably inferior, and not to 
be preferred to designs with more poles and for slower 
speeds, and for large rated outputs six or eight poles are 
made suitable. There is, the authors state, a tendency 
to give preference to a bipolar design on account of the 
advantages that may be obtained by employing the higher 
speed for the steam turbine. Some firms produce bipolar 
machines of weight and cost not greater than four-pole 
machines of the same rated output, but it is shown that 
such economy is obtained only by sacrificing the operat- 
ing qualities. It would be interesting, if space permitted, 
to bring forward some more of the interesting conclusions 
which the authors have arrived at in their very thorough 
investigation into the design of high-speed alternators. 


We must, however, leave the remainder of the alter- | 
included showing the output coefficient plotted as a func- 


nator section, which contains many illustrations and 
drawings of machines made by numerous British and 
foreign firms, and neglecting at the same time the 
winding diagrams and the large amount of other useful 
information pertaining to the electrical and mechanical 
design of alternators, we must pass on to Part III. of 
the book, which opens with a chapter dealing with general 
considerations relating to the influence of the rated cut- 
put, voltage, and speed on the design of continuous 
current generators. It isshown that for the large outputs 
for which the steam turbine is being so successfully 
developed, the speed required for the steam turbine 


greatly exceeds the most economical dynamo speed—that | 


isto say, from the cost point of view. Further on the 
authors state : “In criticism of the contention that but 
small gain results from high speeds in continuous current 
dynamos, it will perhaps be pointed out thatthe list prices 
of dynamo builders show considerably greater decrease in 
prices with increasing rated speeds than would be expected 
in light of the above remarks.” This the authors attribute 
to a fundamental and widely spread error in the 
principles of dynamodesign. It is stated that designers 


often employ with more or less clear intention, not very 
greatly different peripheral speeds for dynamos of dif- 
ferent angular speeds. This the authors maintain is 
incorrect, and they argue that machines which run at 
higher speeds should, from commutating considerations, 
be designed narrow and with a high peripheral speed, 
whereas low-speed machines should be designed rela- 
tively wider and with proportionally lower peripheral 
speed. This appears to be a very logical « »nclusion, and 
itis not easy to see how designers have gone astray in 
this direction. This point is very thoroughly gone into, 
and diagrams are given showing outlines of 500-kilowatt 
250-volt machines for various rated speeds, and designed 
on three different principles, viz., on the principle of 
constant peripheral speed, on fairly constant diameter, 
and on absolutely constant diameter. A main reason 
for the failure of many firms to turn out large sizes of 
continuous current generators is attributed to the fact 
that the rational method of design based on the employ- 
ment of widely varying peripheral speed, for continuous 
current dynamos of only moderately high speeds, fails 
when applied to dynamos for large rated output and the 
higher speeds common to steam turbines. 

Following the chapter just considered there is one on 
a method of determining the leading dimensions of large, 
high-speed continuous current generators, and the esti- 
mation of reactance voltage is here dealt with at some 
length. The subject of output coefficients for continuous- 
current machines is again dealt with. Curves are 


tion of the kilowatt’s output, and for speeds ranging from 
125 to 2000 revolutions per minute and for 500 volts. 
From these curves it can be seen that, as in the case of 
alternators, the output coefficient is higher for a slow- 
speed machine than for a high-speed design of the same 


rated output, which is partly attributable to the thermal | 
and partly to the commutation difficulties met with in | 


extra high-speed designs. A number of useful design 
charts is given in this part of the book for obtain- 
ing preliminary dimensions and reactance voltages 
of machines having different numbers of poles, speeds, 
&e. Outline sketches of 250, 500, and 1000-kilowatt 
dynamos and much general information pertaining to 
the design of high-speed continuous current machines are 
also given. In the next chapter three sets of designs, 
each ranging from low to high speeds, have been roughly 


| worked out as an alternative to the method employed in 


| the previous chapter, and partly as a check on that) 


I 


method for the purpose of determining the consequences 
of varying the rated speed of continuous current generators 
of a given output. Fifteen pages are then devoted to a 


comparative study of the designs set forth in the two 
preceding chapters, and here again there are many useful 
curves. There is then a chapter on troublesome ratings, 
wherein suggestions are put forward for overcoming the 
difficulties of designing machines having ratings which are 
not easily dealt with. In view of the unsatisfactory 
nature of the design of continuous current generators of 
very large capacity for direct connection to steam 
turbines, a suggestion is put forward to overcome the 
difficulty in such cases by employing an alternator for 
direct coupling to the turbine, and to take six-phase 
current from this machine for driving a rotary converter, and 
by this means the continuous current element becomes a 
slow-speed machine. This is gone into very thoroughly, 
and the calculations for a continuous current turbo- 
generator scheme with rotary converter are given. 

The construction of high-speed continuous current 
generators forms the subject of the next chapter, and 
various designs are illustrated and drawings given. 
Commutators which have been patented by various firms 
are described, and, in fact, most of the important mechan- 
ical details are considered. Then there are more excel- 
lentillustrations of high-speed continuous current machines 
made by various firms, and the parts of these machines 
are also shown separately. Several field frames provided 
with the Deri winding are here shown. Naturally, 4 
book of this kind would not be complete without reference 
to homopolar generators, since, if these machines have 
any future before them at all, their application will most 
certainly be with the steam turbine. We are somewhat 
disappointed to find that only a comparatively small 
amount of space has been devoted to these machines, but in 
view of the fact that so little has been done in this country 
with these machines, it is perbaps, after all, somewhat 
unreasonable to expect more. The authors clearly describe 
the difference which exists between these machines and 
the ordinary types, and the well-known advantages and 
disadvantages are set forth. There is also an illustration 
of Noeggerath’s 500-kilowatt dynamo, which is accom: 
panied by a brief description. Dr. Pohl’s statement, 0 
his paper read in 1907 before the Institution of Electrical 
Engineers, regarding the excessive weight of these 


' machines, is also quoted, but no light is thrown on its 


accuracy. The remainder of the book deals with stresses 
in rotating armatures and commutators, and brushes and 
brush gears. The book is one which treats the subject 
with which it deals in a very thorough manner, and there 
is every reason to believe that those asscciated with t! ° 
design of high-speed dynamos will welcome this ve!) 
complete volume of up-to-date information. 
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A TWIN TANDEM COMPOUND DROP-VALVE 
WINDING ENGINE. 


A TWIN tandem compound drop-valve winding engine has 
recently been built by the Siegener Maschinenbau-Actien 
Gesellschaft, of Siegen, Germany, to the order of the 
Hoerde Verein. The engine, which is illustrated in the 
accompanying engravings, has the following leading dimen- 
sions :—High-pressure cylinders, 830mm.—32.67in.; low- 
pressure cylinders, 1300 mm.—51.18in. ; stroke, 1600 mm.— 
63m. The diameter of the rope drums is 6000 mm., 
say 19ft. 8}in., and the engine is capable of raising 
the following loads: — Coals, 5200 kilos.; spoil, 
7200 kilos.; men, 3750kilos.; cage, 5000kilos. ; and eight 
tubs, 2800 kilos. Coal and spoil are wound at 16m. per 
second, and men at 8m. per second. The comparatively 
slow speed at which coal is wound is due to the fact that 
at present the shaft is only 360m. in depth, and a much 
higher speed will be attainable at a greater depth. When 
working with a 5200kilos. load (coal) the acceleration 
of the engine is between 1.5m. and 1.8 m. per second 
per second, and with 7200 kilos. (spoil) the acceleration 
ranges between 1 and 1.2 m. It is the general custom 
to design these engines to wind the maximum amount 
cf spoil when running with low-pressure steam; but 
the engine illustrated has been designed so as to wind up the 
cage with fifty men and without having any balance 
weight. To effect this, working the engine compound 
with condensation 7.5 kilos. per square centimetre pressure 
13 necessary. If, however, all of the cylinders are supplied 
with steam direct from the main supply pipe, then only 


3.5 kilos, pressure would be sequired, and when winding coal | 


5 kilos, to 6kilos. pressure would be ample to ensure quick 
starting. All of the cylinders are supported at the level of 
the centre line of the engine, and they are free to expand, 
and thus obviate the use of a lantern, or distance piece, 
between the high-pressure and low-pressure cylinders. This 
18 claimed to be of considerable advantage, as such lanterns 
are liable to cause expansion troubles, and their presence 
militates against the accessibility of the engine. 

_ the high-pressure and low-pressure cylinders are all steam 
jacketed, and receive steam direct from the main supply. 
The valves are driven by cams of a somewhat novel construc- 


tion and work in conjunction with a distribution valve, which | 


Permits of the engine being very easily operated. The cams 
&re mounted on sliding bushes on the side shaft, whichis driven 
by bevel wheels from a cross shaft placed in front of the drums, 
Which is in turn driven from the crank shaft by means of two 
excentrics, The rocking motion of the camsis transmitted to 
the valves by means of bell-crank levers which aré fitted 
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with balls instead of rollers, where they rest upon the cams. 
The sliding cam bushes are moved by means of a small 
auxiliary engine placed between the low-pressure cylinders, 
which simultaneously actuates the distribution valve. To 
the rear of the auxiliary engine is the starting platform ; to 
the left the steam brake lever, drain cock lever, stop valve, 
and the lifting and dropping apparatus for the emergency 
brake, whilst towards the right is the reversing lever. 


The depth indicator is set up opposite to the starting plat- 


form and in front of the two drums ; to the left thereof is the 
steam brake, and to the right a special safety apparatus to 
avoid starting up wrongly or excess of allowable winding 
speed. A governor, driven by skew gear from the cross shaft, 
actuates a small auxiliary engine, which, in turn, is in con- 
nection with the driving lever at the starting platform. In 
front of the depth indicator there is a Karlick-Witte tacho- 
graph which continually indicates the journeys of the cage. 
In addition to the emergency and steam brakes, the engine 
has a hand screw down brake in order to set and hold the 
loose drum when altering the depth to be wound from. 
One spindle of the depth indicator is driven direct from 
the crank shaft, and the other from the boss of the loose 
drum. In the case of the latter an adjustable coupling is 
inserted for setting the indicator when the winding depth 
is altered. The above-mentioned safety apparatus permits 
of the cage invariably approaching the bank at the correct 
speed, which result is secured by means of connections 
from the travelling nut of the indicator to the safety 
apparatus, and from thence to the driving lever. The 
emergency brake is also actuated by means of the depth 
indicator travelling nut. 


The sequence of each run is as follows:—The driver pushes 


the lever forward until the engine starts and holds the lever 
at this position in order to bring the engine as quickly as 
| possible up to allowable speed, travels at this speed as long as 
possible, then, according as to whether he draws back the 
lever quickly or slowly, either sets the cut off at an early point 
or cuts off steam entirely. 
bank the alarm bell of the indivator rings, the driver draws 
| the handle back to the middle position, and the steam in the 
high-pressure cylinders is stored up and compressed in the 
receiver, thus braking the engine and bringing it to rest at 
the bank without the use of any of the mechanical brakes. 
All pressure in the receiver above supply pressure is avoided by 
means of a safety valve inserted between the receiver and the 
steam main. For lifting the cage for unloading, the driver 
pushes the driving lever a few inches out of the middle posi- 
tion. The corresponding position of the cams gives 100 per 
cent. cut off with a very low valve lift, Thisensures of a 


At a point 10m. below the 


quick lift of the cage without the danger of too great an K.G 


increase in speed, and also allows of the stop valve being 
| always full open. The driver’s lever is locked automatically 
| after the last tub has been taken out and can only be moved 
| far enough to lift the cage off the keps. For movement in the 

other direction, however, the lever is free. In the evené of 
| the driver accidentally allowing the engine to draw the cage 

past the bank, the driving lever is drawn back to the middle 

position, thus braking the engine with compression and at the 
| same time the emergency brake drops. 

beyond this point is impessible, as has been proved by allow- 
ing the cage to approach the bank at a speed of 8m. per 
second (26Hft.). 


Any movement 


In order to prevent an excess of speed during the journey, 


the aforementioned governor, working in connection with the 
| safety apparatus, draws back the driving lever to position of 
small cut off. If the steam pressure should fall to between 
| 2 kilos. and 3 kilos. (28$1b.—424 1b. square inch), then by 
mears of the distribution valve the engine runs with all cylin- 
| ders receiving steam direct from the main, the exhaust from 
the high-pressure cylinders being led to the condenser through 
the receiver. Todo this it is only necessary for the driver to 
| put the lever to its outside position. In this way it is 
| possible to run the engine with the one lever alone, at the 
| same time being assured of the lowest possible steam con- 
|sumption. The engine illustrated herewith has now been in 
successful operation for some ten months, and in the mean- 
while the Siegener Maschinenbau A.G. has built a similar 
type engine for the Bindweide Mine of Messrs. F. Krupp A.G. 








NorTH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 


ENGINEERS.—A general meeting of the members of the North of 
| England Institute of Mining and Mechanical Engineers will be 
held in the Wood Memorial Hall, Newcastle-upon-Tyne, at two 
| o’clock, on Saturday, December 12th. The following reports will 
| be open for discussion :—Report on the ‘Causes of and Circum- 
| stances Attending an Underground Fire which occurred at Ham- 
stead Colliery, on 4th March, 1908.” By Mr. R. A. S. Redmayne. 
Report to ‘‘'The Right Honourable the Secretary of State for the 
| Home Department on the Cirgumstances Attending an Explosion 
| which occurred at Washington ‘Glebe’ Colliery, in the County cf 
| Durham, on the 20th February, 1908.” By Mr. J. B. Atkinson, 
H.M. Inspector of Mines. The alone per will be read or 
taken as read :—‘‘ The Working of the Rive 
| Etienne Coalfield, at the Montrambert and La Béraudiére 
| Collieries.” By Mr. Hugh Clarkson Annett. Upon the conclu- 
| sion of the meeting the members will adjourn to the library and 
| inspect some old wooden pumps, found in Rainton Colliery, and 
| presented to the Institute by the Marquess of Londonderry, 
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THE ROYAL :COMMISSION ON CANALS AND 
WATERWAYS. 
No. X1IL* 
THE PROPOSED TARBERT CANAL, 

Ix the previous article of this series* we referred 
incidentally to the proposal to construct a canal between 
East and West Loch Tarbert, at the northern end of the 
Kintyre peninsula. Mr. B. Hall-Blyth, a member of the 
Council of the Institution of Civil Engineers, gave 
evidence concerning this proposal, which in its present 
form was prepared by his firm in 1882. Parliamentary 
powers to construct a canal were first obtained in 1846, 
but were allowed to lapse. Mr. Hall-Blyth described the 
borings made by him in 1882 to test the nature of the 
excavation necessary in the cutting of the canal. In 
West Loch Tarbert the bottom js silt, with the exception 
of a few isolated patches of rock. In East Loch Tarbert 
the rock cutting would be about 260 lineal yards. The 


canal itself, through the isthmus, would be in mica schist | 
and only 1800 yards in length. The deepening required | 


in the East Loch is stated to be 450 yards, and in the 
West Loch 3700 yards, the total length of the suggested 
navigation being a little over 3} miles. The excavated 
rock is proposed to be used in constructing training walls 
tianking the deepened channels, and it is anticipated that 
these would be kept free from silting by utilising a portion 
of the impounded water in the cut for flushing purposes, 
the difference in the time and rise of tides in the two 
lochs making this possible. The rise in the East Loch is 
10ft. and in the West Loch 4ft., the time difference being 
about 24 hours. The Act obtained in 1882 provided for a 
canal 75ft. wide at top water level with a depth of 18ft. 
at low water, the estimate for which was £175,000. For 
a larger canal 100ft. wide and 28ft. deep at low water the 
cost would be £291,000. The side slopes in each case are 
¢ to 1 in rock, so that in the smaller canal the bottom 
width would be 65ft. The loch channels are intended to 
be 100ft. in width. The maximum depth of the excava- 
tion in the cut is 83ft. 

Since the scheme was prepared in 1882, Mr. Hall- 
Blyth has amended his plans to provide for a canal 
100ft. wide at water level and 90ft. at bottom, increasing 
his estimate to £301,000, including land required for the 
work. The proposal is to have one regulating lock at the 
east end of the canal. This lock would be 500ft. by 
60ft. The route from Glasgow tothe Western Highlands 
vid the Tarbert Canal would be about 22 miles longer 
than the Crinan route, but against this disadvantage is 
the saving of time effected by the shorter canal passage, 
34 miles in place of 9 miles, in the Crinan. The saving 
of cost is also considerable, the estimate prepared by Mr. 
Hogg and Mr. Groves for the reconstruction of the Crinan 
Canal on the same scale as the proposed Tarbert cut being 
£796,000. + ; 


THE MANCHESTER SHIP CANAL. 


The Manchester Ship Canal is a navigation differing 
in most important respects from all others which have 
been considered by the Royal Commission. The evidence 
given concerning it by Mr. J. K. Bythell, the chairman 
of the Canal Company, although of great interest in 
itself, cannot be regarded as affecting in any material 
manner the general question of canal navigation in this 
country, and especially the problems which are likely to 
be dealt with in the report of the Commissioners. 

Mr. Bythell’s evidence clearly summarises the history 
of the undertaking, financial and structural, since the 
date of its first opening to traffic, and we shall therefore 
briefly refer to it in the present article. Constructed 
under an Act of 1885, the Canal was opened in January, 
1894. The original depth was 26ft., but since 1904 the 
depth has been increased to 28ft. throughout. The com- 
pany own 61 miles of railways and sidings in connection 
with the Lancashire and Yorkshire Railway, Cheshire 
Lines, and the London and North-Western Railway. The 
dock railway traffic increased from 84,000 tons in 1894 to 
1,451,000 tons in 1906. Communication with inland 
waterways is obtained by means of the Bridgwater 
Canal, the traffic to and from the canal in 1906 amounting 
to 281,000 tons. The total capital expenditure on tne 
Canal undertaking to 1906 amounted to £17,579,281, 
including £5,000,000 lent to the company by the Corpora- 
tion of Manchester under the powers of the Acts of 1891 
and 1893, and £1,022,281 in share capital allotted to the 
Corporation in satisfaction of arrears of interest. The 
increase in traffic on the Ship Canal has been steady and 
continuous, as will be seen from the figures in the tables 
given under the heading “ Traffic.” The annual increase 
in recent years averaged 300,000 tons. 

The principal articles imported are grain, timber, 
cotton, fruit,and ores. Coalis the largest item of export, 
amounting to 1,082,000 tons in 1906. 

On the question of tolls, Mr. Bythell stated that the 
company’s powers varied from 2d. on coasting craft up to 
ls. 5d. on the net register, the latter being about 


equal to the Liverpool rate; but they were only charg- | 
we | 


ing from 1d. up to 6d. “Unfortunately . . .. 
have never been able to get anything like the parlia- 
mentary rates, and that is why the venture, while it has 
been good for the district, has not been good for the share- 
holders; competition has compelled us to charge very 
much less than our powers, and very much less than was 
calculated upon by the promoters, or the undertaking 
would never have been constructed.” Mr. Bythell gave 
the Commission a number of facts and figures which 
conclusively showed that, although the Canal has not 
been a paying concern for the shareholders, the advantage 
to the trade of the Manchester district has been enormous. 
That it has paid indirectly in this respect there can be 
no doubt, and the people of Manchester and Salford are 
the first to admit this fact. 

Bearing upon the subject of competition between rail- 
ways and inland canals, the evidence of Mr. Bythell is 
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| significant. The tendency is for a larger proportion of 
the trafic to be worked by rail, the inland canal traffic 
generally decreasing, although the company has tried to 
foster tratfic with the canals. But as a rule the railways 
can handle the traffic more cheaply, and, of course, more 
expeditiously than the canals. 

Mr. Bythell handed in a number of statements dealing 
with the traffic on the Manchester Ship Canal, and 
descriptive of the works, which are instructive as showing 
the present condition of the concern. The following is a 
summary of the information given. 

The Canal.—The Canal entrance is at Eastham, nine- 
teen miles from the bar at the mouth of the river. The 
entrance is approached by a channel, 2} miles long, ex- 
cavated and maintained by dredging. The distance from 
Eastham locks to the Manchester Docks is 354 miles, the 
present depth throughout being 28ft. The ruling bottom 
width is 120ft., but at certain curves it is wider, as well 
as for 24 miles near Manchester docks. Near Millbank, 
for a length of } miles the width is 90ft. 

There are three parallel locks at Eastham, 600ft. by 

80ft., 350ft. by 50ft., and 150ft. by 30ft. respectively. 
When the tide rises to more than 16ft. 2in. above Old 
Dock sill at Liverpool the Eastham gates open automa- 
tically. When the tide is below that level vessels are 
locked in and out. The Canal is tidal from Eastham to 
Latchford, a distance of twenty-one miles. Between 
| Latchford and Manchester there are four sets of locks; at 
| Latehford, Irlam, Barton, and Mode Wheel, the latter at 
| the entrance to the docks. The rise at Latchford is 
14ft. 6in.; at Irlam, 16ft.; at Barton, 15ft.; and at Mode 
Wheel, 13ft. Each set of locks consists of one 600ft, by 
65ft. and one 350ft. by 45ft. Sluices are provided for 
passing surplus water. The total rise from mean sea 
level to Manchester is 70ft. The largest steamers fre- 
quently make the journey through the Canal in eight hours, 
and smaller vessels in about five hours. All the locks are 
lighted by electricity, and large vessels as well as small 
pass through the Canal at night. The headway under the 
five railway viaducts spanning the Canal is 75ft. As the 
funnels of some of the largest steamers now trading 
| regularly to the Canal cannot pass under the bridges, 
electrically driven sheer legs capable of lifting 15 tons to 
a height of 105ft. above water level have been provided 
at Eastham, by means of which the tops of the funnels 
are taken off when steamers enter, and replaced when 
| they leave the Canal. 

Manchester Docks.—The dock estate covers an area of 
| 4063 acres, and the water space is 120 acres. The quays 
are 286} acres in extent, with 64 miles of berthage. 
There are nine docks, the largest, No. 9, 2700ft. long by 
250ft. wide, was opened in July, 1905. Land is reserved 
for the construction of another dock parallel with No. 9 
dock. The quay accommodation has been supplemented 
by the construction of six floating wharves, each carrying 
800 tons, into which cargo not suitable for the transit 
sheds is discharged overside while the ship is discharging 
other cargointo the sheds. These floating wharves when 
loaded are towed to open quays for discharge. 

There are thirteen single-floor, one two-fioor, six three- 
floor, five four-floor, and twelve five-floor transit sheds 
on the quays fitted with the most modern appliances for 
dealing with cargo. The total length of the transit sheds 
is 4400 vards. All the sheds constructed since 1895, of 
which there is a length of 1510 yards, have flat roofs 
made to carry the same weight as the other floors— 
viz., 13 tons per square yard. The advantage of this 
arrangement is, so to speak, an open air quay on the 
top of the sheds, on to which cargo can be discharged 
which does not require to go under cover. The docks, 
&e., are lighted throughout by electricity. The following 
are the principal items of plant provided at the docks :— 
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Hydraulic cranes 
cg ge OR ear ee = 65 
Electric cranes for discharging and loading .. 4 
jlectric cranes for handling cargo into and outofsheds 50 
Hydraulic capstans ... ety soue Mieesin ae 30 
Electric capstans Se. 16 

Nearly all the transit sheds have three lines of railway 
between them and the dock side, the line nearest the 
water being used for travelling cranes. The hydraulic 
and electric cranes are capable of lifting cargo to or from 
any floor or the roof of the largest transit shed. Lines 
of railway are also placed on the land side of the transit 
sheds. 

A grain elevator with a storage of 40,000 tons has been 
erected at the docks, and is capable of performing the 
following operations simultaneously :—(1) Discharge bulk 
grain from a vessel at the rate of 350 tons per hour; 
(2) convey to the house and distribute to any of the 
268 bins, each of which is 80ft. in depth; (3) move grain 
in the house from bin to bin at the rate of 500 tons per 
hour; (4) sack, weigh, and load sacks into wagons and 
carts simultaneously ; (5) convey from the elevator into 
barges or coasters at the rate of 150 tons per hour in 
bulk, or 250 sacks per hour if sacked. 

The Manchester Corporation have constructed a foreign 
animals wharf and lairages at the docks, with standage 
for 1850 head of cattle and 1500 sheep. The wharves are 
situated in the canal below the Mode Wheel locks. 
Almost opposite the lairages the Union Cold Storage 
Company has erected a refrigerated store capable of 
storing 175,000 carcases of sheep, and the Canal Company 
has a refrigerated chamber in one of the transit sheds 
on No. 9 dock. Large cold storage accommodation is 
also provided by the Corporation within the city. There 
are two dry docks, both belonging to the Manchester 
Dry Docks Company, as well as a floating pontoon at 
Ellesmere Port and another at Manchester. The dry 
docks are 535ft. by 65ft. and 425ft. by 65ft. respectively. 
Below Mode Wheel is a coal crane capable of lifting 
| 25 tons, and at Partington six large tips are provided for 
dealing with the bulk of the export coal trade; two of 
these are capable of dealing with 30-ton wagons. The 
company has constructed 20 miles of railway at 
Partington, with junctions with the main lines on both 
| sides of the Canal. Facilities for dealing with the coal 











traffic are also provided at Acton Grange, 
Ellesmere Port. 

Traffic.—Statement of weight of traffic received at and 
dispatched from the Manchester Docks by railway duryi 
each of the years 1894-1906 :— — 


Year. 
1901 
1902 
1903 
1904 
1905 
1906 


Runcorn, and 


Tons, 

83,862 
227,596 
364,991 
476,457 
618,576 
1899 705,658 
1900 867,483 


Weight of sea-borne merchandise imported and ¢. 
ported which paid toll 1894-1906 :— 


| Year, 
1901 
1902 
1903 
1904 
1905 
1906 


Tons, 

868,106 
1,023,685 
1,224,549 

235, 
1,362,146 
] 451,449 


Year. 
1894 
1895 ... 
1896 ... 
1897 ... 
1898 . 


Tons, 
2,684,833 
3,137,348 
3,554,636 
3,618,004 
3,993,110 
1,441,241 


Tons. 
686,158 | 
1 087,443 
,509 ,6°8 


Year. 
1894 
1895 
1896 
1897 
1898 
1899 
1900 2,784,843 


Finance.—The total amount of capital raised by the 
Canal Company to November, 1907, is £17,579,281, The 
details are as follows :— 


£ 
%,000,000 
1,307,000 
600,000 
200,000 
50,000 


Raised by shareho'ders 
First debentures ... 
Second debentures .. 
Debenture stock .. : 

Mortgage on surplus lands... ... .. . 
Debentures issued to Corporation of Man- 
Oy sar ee 
Preference stock issued to Corporation in satis- 

faction of arrears of interest ... 
Leases for the erection of dock and warehouse 
accommodation at Mancuester 


»,000,000 
1,022, 28] 
400,000 


17,579,281 








15,177,511 


Expended on the Ship Canal ... ... 
1,268,089 


Expended on the Bridgwater Canal... 


Since the opening of the Canal in January, 1894, one 
and a-half million sterling have been spent in providing 
additional accommodation and equipment in Manchester 
Docks, in addition to about £300,000 in purchase of land, 
Further capital will have to be raised from time to time 
to provide additional accommodation. 


Statement of Re ceipts, Expe nditure 2 and Revenue. 
Ship canal ‘ uy 
, _ Bridgwater otal 
Net canals, net 
revenue. Net revenue. revenue. 
, , £ 





Receipts. — 

ure, 
45,896 
415,700 


14 446 


£< 

19,021 
64 
58,498 
83,749 
140,954 
177,748 
234,651 


£ 
78,880 ... 
182 266 ... 
176,897 
207,081 ... 
217,537 ... 
240,295 
264,186 


z 
.. 97,901 
.. 182.330 ... 
sce ZOO, DO0 .. 
... 290,830 ... 
.. 358,491 
418,043 ... 


eis 49S, 837 


NORTH-EASTERN RAILWAY CANALS. 

Evidence concerning the three waterways owned by 
the North-Eastern Railway was tendered by Mr. A. 
Kaye Butterworth, the general manager of that company. 
These are the Boroughbridge and Ripon Canal, the Pock- 
lington Canal, and the river Derwent. 

Boroughbridge and Ripon Canal.—This canal is really 
the river Ure, with a short cut about two miles long 
running to the city of Ripon. It commences at Ripon, 
and extends thence down the Ure to the Ouse below 
Boroughbridge. The Ure is canalised by means of two 
weirs and locks. From the point where the canal joins 
the Ouse the latter river is controlled by the Linton 
Lock Commission as far as Newton-upon-Ouse, and below 
Newton again the river is under the control of the Cor- 
poration of York. The navigation came into the hands 
of the railway company in 1845 in the manner common 
at the time, the railway paying £35,085 for it. The 
canal passes through purely agricultural country, and 
had the railway company not taken over the care of it, it 
would have been closed long ago. The average deficit on 
the working of the canal during the past twenty-two 
years is £397. The total receipts from the navigation in 
the nine years 1895-1903 amounted to only £1699. 

The Pocklington Canal is 9} miles long, and connects 
Pocklington, a small place of 2500 inhabitants, with the 
Derwent. It was bought bythe York and North Midland 
Railway—now part of the North-Eastern system—n 
1848. The average deficit over twenty-two years is £232, 
and the total receipts for the nine years ending 1903 
£578. The total traffic in 1907 was 1103 tons. 

The River Derwent Navigation dates from 1702, and 
passed into the hands of the railway company in 1854. 
The navigation extends from Malton to the junction of 
the Derwent and Ouse. The deficit on twenty-two years 
working averages £232 per annum, and the total receipts 
for the nine years ending 1903 were £1509, as against 
£4544 for the previous nine years. The expenditure 
necessary to keep the navigation in good condition has 
averaged £530 in recent years, and it is capable of taking 
boats drawing 3ft. 6in. water. 

Mr. Butterworth’s evidence is on all fours with most 
of that previously given by railway managers. The 
canals would never have been maintained but for the 
statutory obligations placed on the railway. The traflic 
in every case is insignificant, averaging a little over £400 
per annum for the three canals, and is steadily falling, 
notwithstanding that the tolls have been considerably 
reduced in recent years. 


TOWING EXPERIMENTS ON THE GRAND JUNCTION 
CANAL 

Mr. G. C. Thomas, the chief engineer to the Grand 
Junction Canal Company, who underwent a !engthy 
examination by the Commission in November, 1906, 
when he occupied the witness chair for portions of 
two days, was again called as a witness during the 
summer of the present year, his evidence occupying the 
whole.of four sittings. We have already dealt with 
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Mr. Thomas’ evidence given in 1906* in our issue of 
May 31st, 1907. The later evidence was principally con- 
cerned with questions of rates and tolls, costs of haulage, 
and an extensive series of experiments on canal traction, 
carried out under the witness’s direction, with the object 
of submitting the results to the Commission. The evi- 
dence is extremely interesting, in view of the importance 
of the Grand Junction Navigation and the experience of 
the witness. It is too lengthy even to summarise in these 
columns, and we must refer interested readers to the 
published minutes for details, confining our remarks to the 
subject of traction. Mr. Thomas put in a number of 
statements prepared with the object of estimating the 
srobable effect on the cost of transit, of working various 
arrangements of trains of vessels, on an improved water- 
way. The statements referred to suggested improvements 
in the canals between London and Birmingham, “on the 
pasis that narrow boats carrying their individual maxi- 
mum load of 40 tons would either travel in single line 
ahead or in pairs abreast; or that one or more vessels of 
a0 tons, of wide (or 14ft.) beam, would travel in line ahead. 
The trains would be composed of six narrow vessels either 
in line ahead or in pairs abreast, or three wide vessels in 
line ahead, the motive power being steam propulsion and 
traction combined, contained in the leading vessel of the 
train, as distinct from towing by tug simply. The state- 
ments have also been designed to show that upon any 
possible canal—so far as cost is concerned—in England 
the system of dealing with the small unit collectively is 
economical, and, therefore, worthy of considerable con- 
sideration, inasmuch as trafficcan thereby be dealt with 
at a cost equal to that now obtaining on many of 
the large continental canals, and at a cheaper rate 

r ton per mile than it is assumed would be 
accomplished on English waterways with cargoes of 300 
tons, the dimensions of the waterway for which necessitate 
enormously expensive works. The tolls required for 
the payment of interest on capital, maintenance, and 
working expenses on such works would more than equal 
the average rate of carriage by canal to-day. The two 
principal factors governing the cost of canal carriage are 
speed and capital expenditure. The first condition does 
not appear to have been taken into consideration 
relatively by some who have placed before the 
Commission statements purporting to show the advantages 
to be gained in carrying by large vessels. The maximum 
speed of a vessel through a confined water channel is 
governed more by the relation of the sectional area of 
the channel to the wetted section of the vessel frequenting 
it than to the horse-power employed in either traction or 
propulsion. In towing, a horse will haul 60 tons in two 
single narrow boats 25 miles per day on a level canal 
having seven times the sectional area of the immersed 
section of the boat, being a duty of 1500 ton-miles, but 
will only haul the same load 14 miles if carried in a 
vessel whose wetted section is 3} times less than the 
cross sectional area of the waterway, representing 
a duty of 840 ton-miles per day..... From many 
experiments carried out .... I am convinced,’ says 
Mr. Thomas, “that to obtain a speed of five miles 
per hour with reasonable mechanical power, and 
this without carrying a high damaging wave, the 
sectional area of the waterway should be as 10 is to 1, 
and that in channels that only have a ratio of 5 to 1, 34 
miles per hour is the maximum speed attainable, falling 


that the narrow boat is more adaptable, and suits the 
requirements of a large number of traders better, than a 
wide boat having a carrying capacity of from twice to 
eight times that of the narrow boats. ‘The narrow boat 
travels faster with smaller power; it can navigate both 
the branch and main canals without transhipping its 
cargo, and it would be more economical to tranship when 
necessary than to alter some of the canals to accom- 
modate a vessel of extraordinary dimensions. This 
view was taken by the Council of the Wolverhampton 
Chamber of Commerce, and set out in their annual 
report, dated March 30th, 1907, after having given the 
matter very full consideration. They had before them a 
scheme for making a 200-ton canal from Bristol to Bir- 
mingham, and they say in respect of that, on page 20 of 
their report, that ‘ there is not sufficient trade from Bir- 
mingham to any one port to give loading for a coasting 
steamer in any reasonable time, and practically tranship- 
ment somewhere would be inevitable. . . . Ifa canal were 
so improved as to make it available for a small tug boat 
| drawing three or four of the canal boats at present in 
use, the cost of haulage would not be materially increased, 
as compared with the larger scheme, transhipment at 
Bimningham would be avoided, and the outlay required 
would probably be reduced by three-fourths.’ ” 

Mr. Thomas put before the Commission an estimate of 
the cost of improving certain canals forming through 
routes from London and the river Thames to Birmingham 
and the Humber ports, including some of the principal 
feeder canals. Omitting details of dimensions, the scheme 
provdes for waterways sufficient to enable narrow boats 
of 7ft. beam, and carrying 40 tons, to travel in pairs 
abreast, or one 14ft. beam boat, carrying up to 100 tons. 
The estimate is as follows :— 








Average 
Name of canal. Miles. Total cost. cost 
per mile. 
Grand Junction . . 136 4,184,662 30,769 
Leicester and Lough- 
borough ... ... ... 223 459,540 20,653 
Erewash eee: | 132,099 11,242 
Oxford ... ae 264 653,352 24,654 
Coventry is alezee 24 711,727 28,752 
Birmingham oy 42 133,020 27,258 
Warwick canals... ... 352 1,080,697 30,339 
Stratford-on-Avon 104... 421,157 38,690 
Worcester and Bir- 
mingham ... ... 54 134,375 25,595 
Totals 2775 7,910,626 Average 28,252 


Mr. Thomas’ views as to the increase in tratlic neces- 
sary to provide a return on the estimated expenditure of 
nearly eight millions sterling were referred to in the 
sixth article of this series.** The Commission went into 
the figures given by Mr. Thomas with great minuteness 
at the latter sittings, the evidence occupying nearly 
two days. 

Undoubtedly Mr. Thomas’ evidence is among the most 
important taken by the Commission, and it is evident 
that the Commissioners regarded it as such, from the 
number of questions put to the witness and the exhaus- 
tive nature of the inquiry. In the six days no less than 
1607 questions were put to the witness, occupying with 
appendices 93 pages of the printed minutes. It is signifi- 
cant that Mr. Thomas is strenuously opposed to the idea 
of the standard 300-ton capacity barge advocated by 
Mr. Saner. 





to 2 miles per hour in a channel whose ratio to the 
wetted section of the vessel is only 3} to 1. High speeds, 
therefore, are not attainable upon an inland waterway with- 
out abnormal expenditure.” The dimensions of a canal of 
rectangular section requisite to give a ratio of 10 to 1 
with a narrow boat carrying 40 tons are 45ft. width and 
ift. depth. Mr. Thomas states that the recent experi- 
ments of the Prussian Government on the same subject 
confirm the results he and other experimenters had 
obtained in this country. The results of the towing 
experiments carried out by Mr. Thomas are instructive. 
In one series a steam tug having a similar immersed 
section to that of a 30-ton capacity cargo-carrying boat, 
viz., 25 square feet, was used, the ratio of sectional areas 
of boat and waterway being 1:17.64. The following table 
summarises the results obtained. 

Tractive effort 





No. of narrow Horse-power « ne recorded by 
boats towed. developed. Speed. prey dynamometer. 
‘ ewt. 
None po 5.29 — 
35, 30 54 

2 35.0 60 6} 

3 ... 80.0 90 6 

t 27.0 3.25 12 6} 

5 31.0 3.00 150 aoe 


Mr. Thomas subsequently supplied the Commission 
with a memorandum on the Prussian Government experi- 
ments referred to above. The memorandum concludes 
with the following note:—“From the tabulated state- 
ment . . . we obtain the following results: (1) Freight 
boats under their own power are uneconomical. (2) Freight 
charges fall extraordinarily when the delays are reduced. 
(3) Freight charges for towing with tugs and with electric 
locomotives are economically almost equal—that is on 
the assumption of trains with two boats. The cost of 
electric haulage falls with the increase of traftic. 

“The cost per ton per mile—referred to in the state- 
ments of the Grand Junction results—compares favourably 
with the results of the foregoing experiments, the length 
of journey, as well as the ratio between the section of the 
canal and the wetted section of the vessel being approxi- 
mately equal, also the speed of travel. 

“The several results obtained from these experiments 
confirm the views expressed by me, viz., that the correct 
average ratio between the section -of the canal to the 
Wetted section of the vessel is approximately as 1 is to 
°, and that it should be rectangular in form. That the 
most suitable power is steam traction and propulsion 
combined, the economical speed being three miles per 

our.” In concluding his evidence on the subject of 
boats and traction, Mr. Thomas gave it as his opinion 





CANALS IN THE EASTERN AND EAST MIDLAND 
COUNTIES. 

A large amount of additional evidence has been taken 
by the Commission during the present year from wit- 
nesses from the Fens, Norfolk, Suffolk, and the East 
Midlands concerning the numerous small canals in those 
districts. The witnesses called represented various 
interests—carriers, farmers, canal managers and en- 
gineers, landowners and manufacturers, to mention a few 
only. Many complained of the unsatisfactory condition 
of some of the navigations. The evidence is too lengthy 
even to summarise, and, for the most part, is of unim- 
portant character. It contains very little to show that 
radical improvements, if carried out, are likely to be 
followed by largely-developed canal traffie in the districts 
referred to, and the prospects of remunerative return on 
the expenditure which would be entailed in making such 
improvements are for the most part visionary. 
THE REPORTS OF SIR JOHN WOLFE-BARRY AND 

: PARTNERS. 
The reports on the cost of reconstructing the main line 
canals between London and Birmingham and the Humber 
and Birmingham, which have been prepared by Sir John 
Wolfe-Barry and partners: by order of the Commission, 
have now been completed, as well as the investigation of 
the Special Sub-committee on the question of water 
supply to enlarged canals. These reports are now under 
consideration by the Commission, but have not yet been 
issued to the public. 
The Commission have now completed the taking of 
evidence, but some considerable time must elapse before 
their final report can be issued. The material to be con- 
sidered by the Commission is most extensive, the ques- 
tions in evidence numbering over 42,000. 








LAUNCHES AND TRIAL TRIPS. 





DokkA, steel screw steamer ; built by the Laxevaags Engineer- 
ing and Shipbuilding Company ; to the order of Mr. Larentz W. 
Hansen of Bergen ; dimensions, 239ft. 6in. by 35ft. by 16ft. 10in.; 
engines, triple expansion, 16in., 25}in. 43in. by 30in. stroke ; 
ressure, 175 lb.; constructed by the builders ; launch, Novem- 
ber 24th. 

HARVEY Scott, steel screw steamer ; built by the Blyth Ship- 
building and Dry Docks Company ; to the order of the Harvey 
Scott Steamship Company ; dimensions, 255ft. by 36ft. 9in. beam ; 
engines, triple expansion, 19in., 3lin., 5lin. by 36in. stroke ; 
pressure, 180 1b.; constructed by the North-Eastern Marine Engi- 
neering Company ; trial trip, November 27th. 

VASARI, passenger and cargo steamer; built by Sir Raylton 


Dixon and Co., Limited; to the order of Messrs. Lamport and 
Holt ; dimensions, 502ft. by 59ft. by 38ft. 3in.; constructed by 
tichardsons, Westgarth and Co., Limited; launch, Decem- 
ber 8th. 

NORDEN, steel screw steamer ; built by Joseph L. Thompson and 
Sons, Limited ; to the order of Mr. Peter Brown, of Copenhagen ; 
dimensions, 330ft. lin. by 47ft. 3in. by 28ft. 9#in.; engines, triple- 
expansion, 23in., 38in., 62in. by 42in. stroke, pressure 180 lb.; 
constructed by Jobn Dickinson, Limited ; launch, December 8th. 

PRINCESSE CLEMENTINE, steel screw steamer ; built by the Tyne 
Iron Shipbuilding Company, Limited ; to the order of the Océan 
Société Anonyme Belge d’Armement et de. Navigation ; dimen- 
sions, 310ft. by 42ft. by 21ft. 3in.; engines, triple-expansion, 22in., 
87in., 6lin. by 42in. stroke, pressure 1801b.; constructed by the 
— Marine Engineering Company; launch, Decem- 

er Sth. 








CRYSTAL PALACE SCHOOL OF ENGINEERING.—On Friday, the 
18th inst., the list of certificates awarded by the examiners to the 
students at the Crystal Palace School of Engineering will be 
announced and the certificates will be presented by Sir John 
Jackson, who will take the chair, in the lecture theatre of the 
school at twelve noon. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. — 
The second general meeting of the fifty-second session of the 
Institution will be held in the lecture hall at 39, Elmbank- 
crescent, Glasgow, this evening, at 8 p.m. A paper on 
‘** Standardisation and its Relation to the Trade of the Country,” 
by Sir John Wolfe-Barry, K.C.B, LL.D., F.R.S., will be 
read. 


THE AERONAUTICAL Society OF GREAT BRITAIN held a 
meeting at the Society of Arts on Tuesday evening, when a 
number of papers were taken. The first and most important was 
a critical discussion of the Wright and Farman aéroplanes by 
Mr. F. W. Lanchester. We hope to deal with this fully in a later 
issue. The second paper was delivered by Major Baden-Powell, 
and also dealt with the Wright machine. It was principally of 
interest from the fact that it was illustrated by an admirable cine- 
matograph film, showing a flight from start to descent. 


SEVEN-FOOT WHEEL LATHE.— We are asked by Kerr, Stuart and 
Co., Limited, to mention that the 7ft. electrically-driven wheel 
lathe which we illustrated and described in our last issue was 
made for the extensions at their California Works, Stoke-on-Trent, 
by Beyer, Peacock and Co., Limited, and special features were 
introduced into the design at their request, after consu tation with 
the builders. Kerr, Stuart and Co., Limited, particularly desired 
a range of speed greater than is usual, and the machine actually 
gives speeds between .37 and 30 revolutions of the spindle per 
minute. They also desired a quartering attachment to be 
combined in the lathe, and the makers designed one to suit them. 
We may mention that the lathe is now at work, and is proving 
very useful, being able to take wheels as small as 2ft. diameter. 


Ruston, Proctor AND Co., LimITED.— One of the pleasantest 
functions of the Smithfield Show week is the annual dinner of 
Ruston, Proctor and Co., Limited. It was held this year on Wed- 
nesday evening, and it was the thorough success that all who have 
the pleasure to be invited to it have learnt to expect. Colonel 
Ruston was unfortunately unable to be present as he is on his road 
to South America, but Mr. Tyler ably took his place and was sup- 
ported by Mr. Bornemann, Mr. Livens, and other members of the 
staff. The guests were mainly agents of the company from all 
parts of the world. The speeches were few and short but to the 
point. Mr. Tyler recalled that some ten years ago the party at 
dinner was not more than fifteen to twenty, and an Italian organ 
discoursed music to them, and Mr. Bornemann mentioned 
that whilst in 1896 the firm had a weekly wages bill of £2000, it 
now paid no less than £5960, employed 3765 men, 66 foremen, 
and 328 clerks, &c., and in ten years the firm had doubled its 
output. This success was due, one of the agents remarked, to 
the fact that the firm tried to meet their customers’ wishes in 
every way, and did not follow the not uncommon plan of ‘take 
what we offer you or go without.” 


THE INSTITUTION OF ClvIL ENGINEERS.—At the ordinary meet- 
ing on Tuesday, the 8th December, Mr. James C. Inglis, president, 
in the chair, the paper read was ‘‘The Rotherhithe Tunnel,” by 
Mr. E H. Tabor, M. Inst. C E. The following is an abstract of 
the paper :—This tunnel, which has been constructed by the London 
County Council, crosses the river Thames between Rotherhithe 
and Shadwell. The total length, including approaches, is 6883ft., 
or 1.3 mile. A roadway, 16ft. in width, and two footways are 
provided. The tunnel proper is lined with cast iron, and is 30ft. 
in diameter outside, and 27ft. clear inside. There are four shafts 
of 50ft. internal diameter, one on each bank of the river, and one 
at the end of the cas« iron lined tunnel on each side. The length 
of the sub-aqueous portion is 1535ft., the river bei»g crossed 
obliquely. The least thickness of cover under the river is 8ft. 
The whole of the tunnel was constructed by the shield process 
under compressed air, a moderate pressure—101b. to 30 lb. per 
square inch—being employed. The work was started in April, 
19U4, and the tunnel was opened for traffic on the 12th June, 
1908. The tunnel and approaches are first described in detail. 
Some particulars are given of the machinery employed, and full 
descriptions of the shields, air locks, &c., follow. The progress 
made with the different portions of the work is then fully dealt 
with, and the methods of execution adopted by the contractors 
are described. 


JUNIOR INSTITUTION OF ENGINEERS.—With the permission of 
Mr. Selfridge, the members of this Institution were recently 
enabled to visit the Selfridge Store building in course of erection 
at 410, Oxford-street, London. The building is of the warehouse 
class, the frontage to Oxford-street being about 250ft., and to Duke- 
street 175ft. The columnsare spaced 24ft centres in one direction 
and 22ft. centres in the other, forming floor panels 24ft. by 22ft. 
One girder is placed half way, making the span of the reinforced 
concrete floor 12ft. The building has three basements, and in 
addition to the ground storey there are four upper storeys, making 
eight storeys in all. The third basement, however, extends only 
over a small part of the site, and is used for machinery. The 
whole of the site is surrounded by ordinary concrete retaining 
walls, except opposite the third basement, where the foundations 
extend 60ft. below the pavement level, at which point a reinforced 
wall is built. The height of storeys, except the ground and first 
floors, is about 15ft. from floor to floor. There are nine passenger 
lifts, about 6ft. square, two goods lifts, and five stair- 
cases. The steel work is protected from fire by at least Zin. of 
clinker concrete in all cases. The facade to Oxford-street and 
Duke-street is of Portland stone ; that to Somerset-street is brick. 
The exterior walls are self-supporting, and the interior walls are 
carried on steel. The thicknesses of walls throughout are in 
accordance with the London Building Act, and no reduction in 
thickness for interior walls has been permitted. The cubical con- 
tents of each part of the building is limited in accordance with 
the Building Act, and hence the necessity for small rooms and 
many interior walls. The girders in the floors have been calculated 
for a total load of 220 Ib. per square fuot. The main girders and 
columns are designed for the same load, except for the main girders, 
for which 10 per cent. reduction has been allowed, and 20 per 
cent. for the columns for the lower tiers. The steel work has 
been designed in accordance with the before-mentioned lo:d, with 
a factor of safety of 4. The load on the subsoil is 5000 lb. per 
square foot. The concrete floors are 6}in. thick for a span of 12ft. 
The fireproof partitions are made of Zin. to 3in. concrete blocks, 
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A LARGE WATER SOFTENER. 


THE more extended use of water softening plants has led 
to the construction of some very large installations, especially 
for railway work. One of the largest yet built in this 
country in a single unit machine has just been erected by 
the Kennicott Water Softener Company, of 18 and 19, Great 
St. Helen’s, E.C., to the order of Steel, Peech, and Tozer, 
Limited, of Phoenix-street Works, near Rotherham. It has 
been designed to deal with 30,000 gallons an hour, and is 
treating the river Don water for boiler feed purposes. This 
water is much polluted, and recent analyses show it to have 
approximately the following composition :— 

Calcium carbonate 
Magnesium carbonate 
Magnesium sulphate 


Magnesium chloride 
Suspended matter. . 


Some difficulty was at first experienced in treating this 
water owing to the presence of large and variable quantities 
of ammonia. But we are informed that these difficulties 
have been overcome and that the machine is treating the 
water quite satisfactorily. 

The water is softened by the lime and soda process, by which 
the above salts are eliminated with the exception of about 
4 grains of calcium carbonate, the softened water having a 
hardness of approximately 5deg., Clark. The machine is of 
the Kennicott Company’s ‘‘A’’ type, andis 52ft. high by 
22ft. Gin. in diameter. It has a flat bottom, which rests 
upon a cylindrical concrete foundation about 8ft, thick. The 
large tank contains a lime saturatorand cone downtake, both 
of which are placed concentrically with the outer shell, as 
shown in theengraving, Fig 2. There is also a large wood fibre 
filter and a system of pipes for the removal of the sludge. 
On the top of the tank the various parts of the apparatus 
which are employed in maintaining the correct proportion 
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Fig. 1—30,000 GALLON WATER SOFTENER 


of the reagents to the hard water are supported on joists 
carried on the shell and saturator. The upper works 
consist of a water-wheel, hard water box, lime feeding device, 
soda tank, the lift pipe box, and a lift wheel for supplying 
softened water to the lime saturator. The water is raised by 
an electrically-driven centrifugal pump made by the Pul- 
someter Engineering Company and driven by a 30 horse- 
power direct current motor running at 870 revolutions per 
minute. The motor is directly coupled to the pumps, and 
is controlled by automatic starters connected to a float on 
the top of the softener. 

A general view of the machine is given in Fig. 1, and the 
action of the machine will readily be followed by reference 
to the engraving, Fig. 2. The hard water is delivered into‘a 
tank from which it flows through an adjustable slot on to the 
water-wheel, and by so doing supplies the necessary power for 
driving the agitator, mixing pot, lime feeding device, and soft 
water lifting wheel. After passing over the water-wheel the 
water flows from the bottom of the casing along the trough F 
to the mixing pot G, which rotates in the mixing chamber at 
the top of the lime saturator. The correct proportions of lime 
and soda requisite to precipitate the hardening salts are ad- 
mitted at the top of the mixing pot, where they mix with the 
water to be treated, aud, after passing down the mixing pot 
and up through the paddles, as shown by the arrows, flows 
over the edge of the mixing chamber into the top of the cone 
downtake. The hard water and reagents, now thoroughly 
mixed together, pass slowly down the cone, the velocity de- 
creasing towards the bottom of the tank. Ample time is 
allowed for the complete reaction of the salts contained in the 
water and the reagents, and the resulting precipitate tends to 
settle on the floor of the tank owing to the constantly de- 
creasing downward velocity of the water. We are informed 
that the settling capacity of the tank is three hours. The 
partially cleared water then passes upwards through the 
annular space between the cone and the outer shell, in the 
lower part of which there are placed three sets of bafile plates, 
which are specially designed to assist in the removal_of the finer 
particles of the precipitate. At the top of this space there is 
a filter composed of fine wood fibre held between two sets of 
perforated steel plates. This removes the finest particles of 
the precipitate, and the clarified and softened water is col- 
jected in a trough, and delivered by means of a pipe 





to the soft water outlet. It will thus be noticed that there 
is very little loss of head due to the treatment of the water, 
which is distinctly advantageous. Thick milk of lime is de- 
livered into the bottom of the saturator through the pipe O, 
and soft water from the lift pipe box is also passed through 
this pipe and is converted into saturated lime-water in pass- 
ing through the saturator. 

The lift pipe box is divided into two separate tanks which 
contain two pipes, each having an adjustable slot at one end 
and hinged at the other end in such a manner that they are 
free to move in a vertical plane. The smaller of the two pipes 
works in the compartment which contains the soda solution, 
and the larger pipe works in the other compartment contain- 
ing soft water. - The liquids in each compartment are main- 
tained at the same level by means of a float valve in the first 
case and an overflow in the second. The ends of the pipes in 
which the slots are cut are attached to a chain connected 
with a float in the hard water box, the chain being so 
adjusted that the depth of water over the slot in the hard 
water box is always the same as the depth of soda solution 
and soft water over the two slots. By this means, however 
variable the quantity of water pumped into the hard water 
box may be, the proportion of soda solution and lime is always 
the same, and is equivalent to the relative areas of the slots. 
The solution of soda, after passing through the slot, flows 
through the lift pipe and falls into the hard water in the 


=e 
sent is consigned by South Yorkshire coalowners chief 
account of the fact that best South Yorkshire hards ar a 
procured at from 2s. 6d. to 3s. per ton less than at the beg 
ing of the present year. November’s return shows a jane 
of over 149,000 tons compared with the previous year while 
the nine months shows a decline of over 627,000 tons " 
pared with 1907. At the beginning of the present year i 
per ton was demanded from railway and steam trawling co 4 
panies. In both instances the coalowners had to accept a, 
low a3 93. 3d. and 9s. 6d. per ton, which are about cures 
rates. The return discloses some remarkable facts, Out of 
180 Yorkshire, Derbyshire, and Notts collieries on the official 
list, only eleven sent over 10,000 tons each, and of these eight 
were South Yorkshire firms. The other honours were divided 
between one Nottsand two West Riding collieries, thus showin, 
when prices are moderate South Yorkshire coal has the pick 
of the market. The chief reason for the month’s decline jx 
the decrease in the coastwise trade, which last year Was 
largely augmented by large contracts for the metropolitan 
gas companies. The chief decline in the shipment of coal 
has been the decline of business with Germany and Holland 
the Baltic trade last month being better than in seyeraj 
previous months. This feature and the extra buying on the 
| part of South America and Austria, equal to about 34,099 
| tons, is responsible for the position attained. There jg yery 
little being done in the way of contracting for next year's 
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Fig. 2—-SECTION OF WATER SOFTENER 


trough F, a steady head being maintained over the slot in the 
box by means of a float valve on the pipe supplying it from 
the soda tank. The soft water for making lime water is 
picked up by the lift wheel and supplied to the soft water 
box in greater quantity than is necessary for the treatment 
of the water, the surplus flowing over a weir at the end of the 
box back to the top of the tank. The correct proportion of 
soft water after passing the slot flows down the lift pipe and 
thence down the pipe O through the lime, which is con- 
tinuously being stirred up by the agitator, reappearing in the 
form of lime water at the top of the pipe T. The precipitate 
which settles at the bottom of the tank is removed by means 
of a system of sludge pipes connected with a single quick- 
opening gate valve; any undissolved lime or grit in the 
saturator being carried away by a similar pipe, which is also 
controlled by a quick-acting valve. 

The reagents, consisting of lime and soda, are hoisted to 
the top of the machine by means of the power supplied by 
the water-wheel, which in this particular case is capable of 
lifting from 4cwt. to 5cwt. 





THE PRICE OF YORKSHIRE STEAM COAL. 


OUR Barnsley correspondent, writing un Wednesday night, 
says :—It may now be taken for granted that for the first 
time for several years there will be a marked falling off in the 
business done by Yorkshire, Notts, and Derbyshire coal 
owners during the year. The last official return issued to- 
day to subscribers, however, shows that the bulk of the coal 


supplies, and shippers and merchants are holding back on 
account of some of the Yorkshire coalowners declining to 
contract after the end of June, owing to the apprehended 
passing of the Miners’ Eight Hours Bill. Where the objec- 
tion is not enforced an advance of 3d. to 6d. per ton 1s 
demanded. 








SreamM TRaps.—We were recently invited to attend a demonstra- 
tion at the works of Messrs. Geipel and Co., 72a, St. Thomas-street, 
S E., where we were given an opportunity of examining the firms 
new “ Rapidity ” steam traps. In this new design the valveis held 
on its seat by steam pressure, instead of by means of a lever acting 
against steam pressure, as in the case of the ordinary Geipel steam 
trap ; consequently, the valve is held on its seat without straining 
the expansion parts, and with a much greater force, whilst the 
diameter of the valve has been increased. A test made on one of 
these traps at the time of our visit showed that one gallon of water 
could be discharged in 34 seconds. The valve of the ‘“ Rspidity 
pg is of the rotating type, and tends to grind itself in every bore 
a discharge takes place. Another new trap which was ya 
before our notice is one which has been specially designed to comp y 
with the Admiralty specification for steam traps, which states tha 
the trap must he capable of working from atmospheric proms 
to 300 lb. per square inch without adjustment. The trap, bee 
has been designed to meet these requirements, has a device = 
automatically adjusting tke trap to suit any pressure within # | 
limits given above. It consists of a cylinder which is connecte 
to the pressure side of the valve casing. The position of the ys 
is controlled by a helical spring acting in one direction, and . 
steam in the other, and a piston-rod moves an adjustment — 
as the pressure varies. This has the effect of adjusting the ap: 
pressing on the valve spindle, and in this way the trap is made i) 
work between a very wide range of steam pressure, 
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POWER SUPPLY AND ITS EFFECT ON THE 
INDUSTRIES OF THE NORTH-EAST COAST.* 
By CuHarigs H. Mrrz (London). 

[x this paper power supply refers-to the provision of electricity 
for industrial use by companies+ specially constituted for the 
purpose. Power supply, though of comparatively recent develop- 
ment, has already had a marked effect upon the industries of the 
North-East Coast :— 

(1) A great saving of coal and reduction of smoke has resulted ; 
there is now, apart from the power company, practically speaking, 
no coal burned on the Tyne for power purposes except in chemical 
factories. The 'yne shipyards and engineering works may be 
said to have adopted electricity to the exclusion of all other forms 
of motive power, — an 

(2) The application of electricity to all new uses has been 
facilitated ; the suburban traffic facilities of Newcastle are more 
ample than those of any other town of similar size at home or 
abroad ; four new rolling mills are about to be driven electrically. 
r (3) New industries have been established in the district parely 
because of the cheap power supply available. 

(4) A substantial commencement has been made in the utilisa- 
tion of the waste heat and gases existing in the area, and in this 
regard the district occupies a unique position owing to the extent 
to which its future power requirements can be met by electricity 
produced as a by-product of two of its largest industries, the 
making of pig iron and the making of coke. 

The station from which the greater portion of the current is now 
supplied—Carville—was begun in 1903 by the installation of 14,000 
electrical horse-power of steam turbine-driven generators pro- 
ducing three-phase forty-cycle current at a pressure of 6000 volts. 
This installation has been increased fourfold during the past four 
years, so that the ——— plant now aggregates 56,000 electric 
horse-power, and Carville has now a greater output of electricity 
than any other public supply station in Europe. From Carville 
the transmission and distribution networks extend westwards to 
and through the city of Newcastle-upon-Tyne, northwards to 
Blyth, and eastwards along the river Tyne to North Shields, while 
in a southerly direction the cables at present reach a point some 
30 miles south of Carville, and extensions will shortly be completed 
linking up the northern cable network to the power system which 
hes now been in operation some eighteen months in the Middles- 
breugh district. 

\ nity of policy and uniformity of system on the part of the 


7,800,000 tons of coke. The bulk of this was made in the older- 
fashioned beehive oven, but the retort type of oven, by virtue of 
the increased coke yield and of the recovery of the by-products, 
is making rapid progress, and it can be proved that were the 
whole of the above coke output produced in retort ovens there 
would be available waste gas and waste heat capable of deve- 
loping over 150,000 horse-power continuously, if used under 
boilers, or probably rather less than twice this amount, or, say, 
@ quarter of a million horse-power, if the gas were used in gas 
engines, 

The blast furnaces form a second but less important potential 
source of power. In evidence given before the Royal Commission 
on Coal Supplies it was estimated that if gas engines were used 
exclusively for power purposes, then, after the requirements of the 


stoves and blowing engines had been met, there would still be | 
available from the Cleveland furnaces a supply of surplus gas | 


equivalent to 61,000 horse-power continuously. 
The utilisation of waste energy and its commercial value.—-The 


question then arises as to the best method of turning this ‘‘ waste | 


heat’ and gas to useful purpose. The problem is one of great 
moment, and, however dealt with, will involve years of work 
before a complete solution can be achieved. It is, therefore, the 


more important that the efforts directed towards such a solution | 


should proceed on a commercially sound basis and along correct 
engineering lines. 

Dealing first with the waste energy from coke ovens, each 
separate group of ovens usually consists of between forty and one 
hundred and twenty ovens, rarely exceeding the latter figure. The 


batteries of ovens are widely sc:ttered throughout the county of | 


Durham, and are for the most part at relatively long distances 
from the populous centres—that is to say, from the centres of 
power demand. The gas might be piped to sume central point, 


as is the practice followed in America with natural gas, which is | 
transmitted in some cases 200 miles; but this natural gas has | 


twice the calorific value of coke oven gas, and it is usually avail- 
able at a pressure of 501b. per square inch or upwards, rendering 
it practicable to transmit a large volume of energy through a 


relatively small pipe, whereas, to transmit coke oven gas any dis- | 


tance, there would have to be installed an expensive compressing 


plant. Further, there is, in addition to the gas given off from the | 


coke ovens, a certain quantity of waste heat which can only be 
utilised locally under boilers ; and in no calculations which the 
author has made has he been able to establish a case for the trans- 
mission of gas for pow>r purposes as against the alternative of 
converting the gas intoelectricity and transmitting the power in 
this form. Admitting the desirability of converting the gas into 





three power companies—see footnote—have been secured by work- 
ing agreements. The development has gradually extended north- 
wards and southwards from the Tyne. A table gives the number 
and size of generating stations and a few leading particulars of 


the transmission aud distribution systems. The capacity of plant | 


installed, it is seen, represents about one-ninth of the total plant 
installed in public supply stations of the United Kingdom. But 
as the power companies are working on a more constant load, i.¢., 
a better ‘‘ load factor,” the electricity actually generated is about 
one-quarter of that generated in the whole of the public supply 
stations of the United Kihgdom. 

Power supply to shipyards and engineering vorks.—Power supply 
in this district began on the north bank of the Tyne. It has 
naturally, therefore, reached its highest development there, and 
although even in this section of the area it is only seven years old, 
there is at the present moment not a single firm of shipbuilders-or 
engineers on the north bank of the Tyne inside the power com- 
pany’s area of supply which does not take 95 per cent. of its power 
frow the company, the remaining 5 per cent. being produced from 
small gas engines or from boilers fired with scrap wood. On the 
south bauk of the Tyne progress has, since power supply started, 
been equally rapid, while in the Tees area, although the power 
company only an opera ions in January of last year, they have 


electricity, the doubtful point then remaining is whether it is | 


cheaper for an owner of coke ovens to put down his own generat- 
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already connected over 20,000 horse-power of motors. 

Power supply to North-Eastern Railway Company.—The credit 
of electrifying the Newcastle suburban railways is, of course, due | 
to the enterprise of the North-Eastern Railway Company ; but the 
fact that it was the first important English railway to electrify a | 
portion of its system, and that it purchased the necessary electri- 
city from the power company, shows that the availability of cheap | 
power is an advantage not only to manufacturers but to the public | 
generally in facilitating the introduction of electric traction. 
Since the electrification of the Newcastle system the train service 
has been more than doubled, and the schedule speed improved by 
20 per cent. A comparison with other cities at home and abroad 
shows that no other town of similar population, or indeed having 
twice the population, has so extensive an electrified railway 
system and so frequent a suburban service, and this has, of course, 
resulted in a large increase of travel. 

Power supply to rolling mills,—The application of electricity to 
rolling mills of the largest size is one of the most interesting in- 
dustrial developments of recent years. It had its origin in 
Germany, and is making rapid progress there. The advantages 
offered are economy of running, closer speed regulation, better 
control of operations, and fewer breakages. There are now four 
new electrically driven rolling mills being installed in this area— 
two by Dorman, Long and Company, one by the Bowesfield Steel 
Company, and one by a new company now being formed. The 
electricity for these will be purchased from the power company, 
so that in this direction she power supply has facilitated new 
developments, 

Power supply to coal mines and saving to be effected by general 
adoption of electricity in muning.—The supply of electricity to coal 
mines, beginning as it did not more than four years ago, has not 
reached the same stage of development as in the case of other | 
industries, though collieries having an output of some 8,000,000 | 
tons per annum are taking, or are arranging to take, practically | 
their whole supply from the power companies. This supply will | 
include, among other apparatus, winders of 1600 horse-power each ; | 
and it would appear that the supply of electricity to coal mines | 
is likely to be of even greater magnitude than the supply to | 
shipbuilding and heavy engineering works. In the latter | 
cases the etfect has teen to conserve over 50 per cent. of the coal | 
previously burnt for power generation. Apart from the efficient | 
utilisation of waste heat discussed hereafter, apart from the | 
saving of coal in shipbuilding and engineering works, and apart 
from the saving resulting from the electrification of railways, the | 
application of electricity to coal mines in this district, when as 
complete as that to the Tyne shipyards, will render available for 
outside sale over 1} million tons of coal, equivalent to, say, over 
half a million sterling per annum. | 

Summary of present resu/ts,—To summarise present results, the | 
three power companies are now responsible for the supply of | 
current to 80 meg « track—of electrified railway, four | 
tramway systems, the lighting in towns having populations | 
aggregating over 700,000, motive power to the extent of 85,000 | 
horse-power, and electro-chemical works of over 12,000 horse- | 
power, The last-named are new industries attracted to the | 
Tyne solely by cheap power supply, and there is every indica- | 
tion that their number will in future be largely increased. 
Surplus or waste” energy from coke ovens and blast-furnaces.— | 
his brings us to what is perhaps the most interesting section of | 
the problem, and one which it is not too much to say is also of 
considerable national importance, namely, the efficient utilisation 
of waste heat. The counties of Northumberland and Durham | 
and the North Riding of Yorkshire last year produced together | 


* Iron and Steel Institute. 

+ The companies and municipalities supplying current in different | 
Sections of the North-East Coast are twelve in number, but as nine-tenths 
of the total electricity sold is produced by the Newcastle-upon-Tyne | 
Electric Supply Company, the rham Electrical Power Distribution | 
Company, and the Cleveland and Durham Electric Power Company, and 
as the avthor’s information is only complete so far as these companies 
are concerned, the remarks in this paper have application exclusively | 
to these companies. ; 7 | 








1000 


500 


ce) 


Midnight 6.0.am 


“Tae Encinesr™ 


Fig. 1.—Estimated Daily Output and Load 


ing station and to utilise the electricity so produced for his mines ; 
or, alternatively, to co-operative with a power company, which he 
can do either by selling them the whole of the gas and purchasing 
in return what electricity he needs; or, by undertaking to provide 
a portion of the mcr Fe required for generating stations, which, 
when erected, would be operated by the power company, and the 
profits shared between the parties, 

Co-operation with a power company the most efficient means of 
utilisation.—In all cases investigated by the author it has been 
found that a greater profit will accrue to the coke oven owner by 
co-operating with a power company than by proceeding on inde- 
pendent lines. There are three reasons for this :— 

(1) When a private owner erects a generating plant inde- 
pendently he must install some reserve or spare plant, with a con- 
sequent heavier outlay of capital than is necessary to a power 
company, which, possessing a coal-fired station, need install no 
spare plant in any of their waste heat stations, but can, instead, 
meet any variation of load by the coal-fired station, which also 
acts as a stand-by against any breakdown. 

(2) This necessity of putting down spare plant results in 
smaller, and, therefore, more expensive and less efficient plant. 
To take a case—supposing 2000 horse-power is available, if the 
station is to be used in conjunction with the power company’s 
system—one 2000 horse-power unit would be entirely satisfactory, 
the power system acting as stand-by. If it is to be used in a 
separate generating station, one would probably install three 1000 
horse-power units—two working and one spare. The gain in the 
former case in capital cost, running cost, and efficiency is obvious. 
As a matter of fact, the capital cost in the second case would be 
nearly double what it would be in the first. 

(3) The power company having a market for current many 
times greater than the cutput of any individual waste heat 
station, can run such a station a at maximum output, 
so utilising completely all the current that can be produced ; 
whereas it is impossible to conceive the power requirements of an 
individual coke oven and colliery owner coinciding even approxi- 





* It should be noted that since the diagram was made Messrs. Pease 
and Partners have tomewhat increased their intended electrical install 
tion, which will have the effect of making the contrast between the 
surplus by co-operation and the surplus by independent procedure still 
more striking. k 

Electricity utilised by coke oven owners at mines and ovens =54 million 

ard of Trade units per annum. Maximum surplus available for outside 
sale, if coke oven owners work independently = 24 million Board of 
Trade units per annum. Surplus disposable by co-operating with power 





company = 10 million Board of Trade units per annum. 


mately over twenty-four hours with the amount of gas or waste 
heat available. 

The diagram below, which refers to Messrs, Pease and Partners’ 
installation at Crook, shows the advantage of co-operation very 
strikingly. It will be seen that the area of the rectangle enclosed 
between the top line and the base—shown hatched—represents 
the total amount of power available, that “ hatched”—but not 
shaded—the requirements of the colliery owner, and that “ cross- 
hatched” the amount disposable had the colliery owner put in 
his own plant independently, and been able to find a purchaser ; 
it also assumes that the outside purchaser had approximately the 
same load curve as the colliery owner himself, which is a reason- 
able assumption, unless the power be transmitted long distances, 
as the only users of power in the vicinity of coke ovens are other 
colliery owners. The area shaded grey represents the surplus 
power actually used under the co-operative arrangement. 

The co-operative principle and blast furnace gas.— \t is more diffi- 
cult to get out so typical a curve in the case of blast furnaces, as 
the conditions vary so widely. Of course, if a company produces 
pig iron only, and does not convert the iron into steel, co-opera- 
tion with a power company is at present, practically speaking, the 
only outlet which it has for its surplus power. If, however, a 
blast furnace works has a steel mill attached, it may be argued 
that the correct thing to do is to follow the plan adopted by many 
large works in Germany, namely, to install gas-engine blowers and 
gas-driven dynamos at the blast furnaces, the latter plant pro- 
| ducing the necessary power for driving the steel mills. 

Co-operation with a power company the only means of obtaining full 
value from surplus energy.—The power companies in this district 
having their transmission cables interlacing the entire industrial 
area, and being in a position, with their large load already 
developed, to utilise any amount of electricity whenever and where- 
ever produced, are arranging for waste-heat stations at different, 
points, turning all the electricity so produced into a common net- 
work from which the colliery company, the coke-oven owner, or the 
blast-furnace owner, can purchase any amount he may require, all 
spare plant and all plant to deal with exceptional peak loads being 
kept at the main central coal-fired station. Such a policy applied 
| to other commodities is as old as the hills ; it began in the most 
primitive market when a producer gave his raw material and re- 
ceived in exchange manufactured articles, but so far as the author 
is aware this is the first time it has been extensively applied to 
| electricity, although the principle so applied is equally sound, and 
it appears that only in this way is it possible to conserve the full 
national value of the energy now being wasted. 

Brief outline of work already done.—To summarise brietly the 
work which has already been done in the utilisation of surplus 
| power, the first co-operative arrangement made by any of the 
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power companies was brought about by the initiative of the owners 
of the Priestman collieries, and resulted in the erection of the 
power station at Blaydon in 1905. At the present moment the 
three power companies have at work or in hand five waste-heat 
stations, three in connection with coke ovens and two in connec- 
tion with blast furnaces. Additional stations are under considera- 
tion. 

It will be remembered that as regards the Cleveland blast fur- 
naces the calculations quoted dealt with the surplus available on 
the basis of the gas being utilised in gas engines, but the adoption 
of gas engines to the exclusion of all other types of prime mover 
still lies some distance in the future, and in the majority of cases 
in Cleveland it is found that steam blowing engines are used, and 
that after the requirements of the stoves have been met the gas 
is practically all expended in raising steam to supply these blow- 
ing engines. 

To free any substantial quantity of gas for outside power users 
would involve therefore the substitution of gas engines for the 
existing steam blowers. Considerations of capital expenditure 
usually forbid this course, and had it not been fcr the genius of 
Mr. Parsons, whose exhaust steam turbine provides another effec- 
tive though less ambitious way of dealing with the situation, the 
Cleveland furnaces could not be regarded by a power company 
as an immediately available source of energy. 

In this connection, as capital outlay controls so completely the 
cost of electricity, and as exhaust steam turbinesare so dependent 
on a high degree of vacuum for efficiency—at 26in. they consume 
50 per cent. more steam than at 29in.—it is perhaps not always 
easy, to justify the policy of installing small exhaust steam tur- 
bines inland in conjunction with an intermittent supply of steam 
such as that from a colliery winding engine, as this involves a 
cooling tower and a regenerator with a consequent poor vacuum 
and high capital outlay. : 

The author is aware that it has lately become the fashion to 
argue that the resources of Great Britain have been developed 
on less scientific lines than those either of Germany or of America. 
He thinks, however, that the persons urging these views are in 
the majority of cases omitting to give full weight to local con- 
ditions. The fact that the connections to the local power com- 

nies’ systems have recently been increasing at the rate of 

,000 horse-power per annum appears to him to prove fairly con- 
clusively that manufacturers on the North-East Coast are quick 
to avail themselves of new developments or of additional 
facilities. 
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DUPLEX DRILLING, BORING AND TAPPING 
MACHINE. 


THE machine illustrated herewith has recently been made 
by G. Wilkinson and Sons, of Keighley, for drilling and 
tapping all the holes, and screwing stays into the holes in the 
two sides of fire-boxes of portable and traction engine boilers 
of the locomotive type at one setting. With it the horn- 
plates can also be bored at the same time. The bed-plates 
have surface slides, and the driving thafts run down the 
centre. Each has a Jarge four-speed cone keyed to it. The 
standards also have surfaced slides, and their two bases are 
channelled. They are adjustable along the bed by a compact 
device placed at the foot of each standard within easy commard 
of the attendant. The table can also be revolved from either 
side of the machine by means of ahand wheel acting through 
mitre wheels, kc. It is channelled round the top in order to 
catch any liquid draining from the work, and to lead it into 
the bottom of the bed, in which a receptacle has been formed. 
The saddles are balanced, and carry steel spindles driven by 
spur and mitre gearing. The spindles can be instantly 
stopped, started or reversed by a clutch motion, and will 
move freely and quickly through the socket when the self- 
acting mechanism is disengaged for tapping and studding. 
All the gearing is cut from the solid. The approximate 
weight of the machine is 12 tons. 








TWO TESTING RHEOSTATS. 


WITH a view to facilitating the testing of electricity meters 
in consumers’ establishments instead of taking them to the 
test room of the central station, Messrs. Geipel and Co., of 
Vulcan Works, St. Thomas-street, E.C., are introducing a 
series of-portable rheostats. Fig. 1 showsa rheostat desigued 
for this purpose. It consists of a number of resistance units 
of the Ward Leonard pattern, each being suitable for directly 
connecting across the line pressure. The load is adjusted to 
suit the test by switching in one or more resistance units by 
means of the knife switches on the front of the rheostat. 
Another rheostat designed more particularly for laboratory 

















Fig. 1—TESTING RHEOSTAT 


purposes is shown in Fig. 2. It is intended for giving a large 
number of variations in current with the use of a small 
number ofswitches. As will be gathered from the illustration, 
there are seven knife switches mounted on the front of the 
rheostat. Each switch places in parallel across the line one 
or more sections of the resistance, each section being capable 
of withstanding the full current that the line volts can force 
through it. It is pointed out by the makers that in conse- 
quence of this, when an apparatus is connected in series with 
the rheostat it is not possible by careless manipulation to 
permit a current to flow which is dangerous to that portion 
of the rheostat which may happen to be in circuit. Obviously 
this is an important feature in cases where the apparatus is 
in the hands of inexperienced or careless users. This property 
makes the rheostat particularly suitable for use in the 


laboratories of technical schools and in other places where 
unskilled hands are present. 

In addition to the series of switches referred to, as will be 
seen from our illustration, there is another resistance switch 
on the left which moves over a series of contacts. The 
resistance controlled by this switch is in series with the 
other switches and main terminals. The resistance of this 
latter rheostat is equal to that of any one of the sections 
previously referred to. There are ten contact studson the switch 
on the left, which enable the resistance to be varied so as to 
give an increase or decrease of .l ampére per step. The value of 
the current increment corresponding with each of the first- 














Fig. 2—LABORATORY RHEOSTAT 


mentioned seven switches is one ampére, Therefore, by the 
use of the seven knife switches and the regulating switch on 
the left, a maximum of 8 ampéres can be allowed to pass with 
increments throughout of .1 ampére. We are informed that 
these rheostats are made for larger currents if desired. The 
dimensions of the apparatus illustrated are 10in. by 12in. 
by 15in. It will be observed that the resistance units are 
enclosed by expanded metal, which affords protection, and 
at the same time leaves the resistance units exposed to 
the atmosphere. 








CATALOGUES. 


THE LonpoN ELEcTRIC FIRM, George-street, Croydon.—A new 
pamphlet recently issued by this firm gives illustrations of build- 
ings, streets, &c., which are lighted with its arc lamps. 

THE GLOvVER-LYON VENTILATION COMPANY, Caxton House, 
Westminster, S.W.—This is a leaflet describing and illustrating 
the Glover-Lyon patented friction reduction gear, which enables 
a small high-speed motor to be used for driving a large slow-speed 
propeller fan, thus reducing the cost of the combination. 

CHARLES WINN AND Co., St. Thomas Works, Granville-street, 
Birmingham.—This company’s new catalogue D-51 has reached 
us. It deals with fire appliances and gives illustrations and par- 
ticulars of complete equipments for public buildings, private 
residences, generating stations, car sheds, and offices and works. 

THE CENTRAL TRANSLATIONS INSTITUTE, 16, Eastcheap, London, 
E.C.—A little booklet sent to us by this institute contains a 
number of useful metric to English conversion tables, It also 
gives the prices charged by the institute for translating French, 
German, Italian, Spanish, Portuguese, and Dutch, &c., into 
English or vice versa. 

SWAN, HUNTER AND WIGHAM RICHARDSON, Limited.—We have 





received a copy of this company’s recently issued floating dock 
brochure. It contains a number of excellent illustrations of floati 
docks as built by the* company for use in various parts of the 
world. There is also some interesting reading matter concernj 
floating docks. "8 

THE STERN SONNEBORN OIL Company, Limited, Royal London 
House, Finsbury-square.—This is a catalogue dealing with vils and 
greases. It gives particulars of various kinds of lubricants suitable 
for all classes of machinery. ‘llustrations and particulars ure also 
given of various kinds of lubricators, including Stern’s Stauffer 
lubricator and others. 

THE GILBERT Arc LAMP Company, Limited, Chingford, Essex 

We have received a new show card from this company, which 
illu- trates and gives prices of six different types of arc lamps, viz, 
the com pany’s standard enclosed lamp, a miniature lamp, an ordin. 
ary commercial enclosed lamp, aflame lamp, the ‘‘ Flamme’ lamp 
and a magazine flame lamp. . 

W. D. M’KEnpRIck AND Co., Oakfield Works, Motherwell, N.B, 

-A cirevlar to hand from this company deals with the ‘Oak. 
field” drill head. This is a new drill head for fixing to the columns 
of existing boiler shell drilling machines. It is said to be specially 
designed to take full advantage of high-speed cutting stecl, and 
will drill holes up to 1,,;in. diameter at 6in. per minute rate of 
feed. 

THE STEEL CoMPANY OF SCOTLAND, Limited, 23, Royal Kx 
change-square, Glasgow. — A well-bound little book has been 
received from this company dealing with steel sections. The 
book contains nearly 140 pages, devoted to tables, illustrations, 
&c., relating to sections of numerous shapes. The measurements, 
weights. and areas, &c., are given in both British and metric 
units. 

THE CAMPBELL GAS ENGINE Company, Limited, Halifax. —Cata- 
logue No. 2, dealing with ‘‘ Campbell” horizontal gas engines and 
suction gas plants, has been forwarded to us. The catalogue 
describes these engines in a thorough manner, and there are 
illustrations and sectional drawings of the principal parts. At the 
end of the catalogue the suction gas plants are dealt with in a 
similar manner. 

CowANs, SHELDON AND Company, Limited, St. Nicholas W orks, 
Carlisle, England.--A supplementary illustrated catalogue of 
electric cranes, capstans, turntables, &c., has reached us from this 
company. It ce overhead electric cranes, overhead 
revolving cranes, warehouse electric cranes, wharf electric cranes, 
electric derrick cranes, revolving cantilever cranes, electric 
travelling cranes, &c. 

Lupw, LoEWwE AND Co., Limited, 30-2, Farringdon-road, London, 
E.C.—A new catalogue has been received from this company 
which deals with its D.W.F. patented ball bearings. The cata 
logue is well got up, and it contains illustrations showing these 
bearings suitable for various purposes in section. At the end of 
the catal gue there are tables giving dimensions, safe working 
loads, and other particulars. 

THE PATTERNMAKING MACHINE COMPANY, 18, Bairstow-street, 
Preston, Lancs. -- We have received a circular from this firm giving 
illustrations and particulars of the Wadkin and Scott King patent 
patternmaking machine, which has been specially designed to meet 
the requirements of patternmakers, and other trades employing 
hand labour, to produce forms for which ordinary wood-working 
machinery is inapplicable. 

FRASER AND CHALMERS, Limited, 3, London Wall-buildings, 
London, E.C —A well-got-up catalogue has reached us from this 
company. It contains particulars and illustrations relating to belt 
conveyors. The various parts of these conveyors, such as the 
rollers, &c., are illustrated separately, and there are also many 
illustrations showing these conveyors in operation in connection 
with various classes of industria! works. 

B. AND S. Massey, Openshaw.—Calalogue No, 1599 H, This 
sectional catalogue is devoted to drop stamps of the various types, 
namely, steam, friction, board and double-acting steam. It corre- 
sponds in format and general excellency of production with similar 
publications by this firm on steam hammers, power hammers, and 
band saws. At the end of the book are to be found useful notes 
on the upkeep of steam and other stamps. 

THE SLoAN ELectTricAL Company, Limited, 15, Fore-street 
avenue, London, E.C. — A price list of carbon brushes for electrical 
machines has been forwarded to us hy this company. [’rices, 
dimensions, and other particulars are given. A large number of 
brushes for different purposes are illustrated, and at the end of the 
list illustrations are given showing the various methods adopted 
by the company of fixing pigtails to the brushes. 

JOHNSON AND PHILLIPS, Limited, Charlton, Kent. - Leatlets 
““U "and ‘* V” have been forwarded tous by this company. |eatlet 
“1” deals with telephones for domestic use with battery or 
magneto call. Portable testing telephones are also dealt with. 
Leaflet ‘*V” deals with electric bells and pushes, replacement 
indicators, Leclanché battery cells, &c. The prices are given in 
both the leaflets, and every article is coded, enabling those residing 
abroad and requiring goods of this class in a hurry to transmit 
their orders at the lowest ; ossible cost. 

JOHN SPENCER AND Co., Globe Tube and Engineering Works, 
Wednesbury, Staffordshire.—This is a little booklet dealing with 
iron and steel tubes. It also deals with fittings for gas, steam, 
water, and other purposes. Particulars, including dimensions, 
prices, &c., are given of tubes for gas, water, steam, and 
hydraulic purposes, boiler tubes, compressed air tubes, telegraph, 
electric light, and telephone poles, overhead electric tramway 
poles, high-pressure steam mains, Spencer’s patented welded flange 
tubes, sewer ventilating columns, &c, 


JouN HoLroyp AND Co., Perseverance Works, Milnrow, near 
Rochdale.—We have received a new list from this company deal- 
ing with milling machines. Milling machines of various types are 
illustrated, and a list of dimensions is given, together with other 
particulars relating to each class of machine. There are nearly 
seventy pages in the catalogue, and most of the pages bear an 
illustration. We are informed that the list by no means repre- 
sents the whole range of milling machines which the firm has 
built, but only some of the principal machines are shown. 


THe EXPANDED METAL Company, Limited, York Mansion, 
York-street, Westminster, S.W.—A new catalogue has reached us 
from this company which deals with expanded metal screens and 
covers for electrical plant, also expanded metal guards for ordinary 
machinery. Under the first heading there are illustrated switch- 
board end sereens with doors, switchboard base panels, switch- 
board enclosures, doors of expanded metal—hinged or sliding 
sheet steel for oi] switch cells, transformer housings, resistance 
covers, motor starter covers covers for ventilators, lamp protectors, 
and panels of various shapes. Expanded metal machinery guards 
are shown in use for covering various parts of machinery such as 
gear wheels, belts, and other dangerous parts. 

THe A.E.G. Evectricat, Company oF Soutu Arrica, Limited, 
Caxton House, Westminster.—A quantity of literature has reached 
us from this company, comprising leaflets and pamphlets dealing 
with controllers for intermittent service, quartz-arc lamps, resist- 
ances for intermittent service controllers, current - limiting 
switches, continuous - current ceiling fans, electric fans for 
continuous and alternating currents. There is also a pamphlet 
on electric locomotives for mines and ironworks, Electric loco- 
motives of various types are illustrated and described, and many 
are shown in actual service. Another pamphlet deals with single- 
phase commutator motors, and gives full particulars concerning 
these machines, including prices, weights, Other pamphlets 
deal with lead-covered cable accessories and joint boxes, high- 
speed continuous-current motors, electric tramway and railway 
material, and adjustable cord roller pendants, 
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THE IRON, OOAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Raw Iron Trade. 

THE raw iron market was-fairly satisfactory to-day— 
[hursday—in Birmingham, Makers showed a firmness which 
was gratifying. Smelters believe that certainly next year, if not 
earlier, advanced rates will rule, and the policy upon which 
they are acting is clearly that they are resolved not to fill up 
their books at to-day’s figures, which leave them only moderate 
profits. It is probably this expectation which enables makers 
to maintain the strength of their quotations in spite of the 
absence of other supporting influencas. Local experience this 
week is indicative of returning confidence. Orders have come 
to hand steadily, and makers are experiencing no difficulty in 
maintaining quotations. Although no actual advance has been 
declared, the tendency is certainly in this direction. Quotations 
are :—-Forge pig iron: Staffordshire, common, 46s.; part-mine, 
{8s. to 49s, 6d.; best all-mine, 80s. to Sls.; cold blast, 110s.; 
Northamptonshire, 46s. to 47s.; Derbyshire, 48s. 6d. to 49s. 6d. ; 
North Staffordshire, 49s. to 50s, 


Manufactured Iron Trade. 


Yor special brands of bar iron there has been rather more 
inquiry, but common grades are reck'essly cut, leaving little profit 
margin to the manufacturer. Marked bars continue at the £8 
standard, and North Staffordshire crown bars command £6 10s 
delivered at ports. South Staffordshire unmarked bars make any- 
thing from £5 17s. 6d. upwards. More activity is reported in the 
galvanised sheet trade. 


British and American Galvanised Iron Combine. 


Much discussion has been caused this week by a report 
that negotiations are in progress with the object of attempting to 
bring about a combination of the galvanised sheet iron makers in 
this country and America, The statement is that it is not 
proposed that the combine shall include the smaller concerns, but 
only the principal manufacturers. What exact amount of truth 
there is in the report it is difficult at present to ascertain. For 
the present, as everyone knows, the American competition has 
been bought off by the purchase by the British makers—-and 
amongst them certain of the firms in the Birmingham district—of 
100,000 tons of American raw steel bars, f r rolling down in the 
British galvanisers sheet mills. It is generally admitted, however, 
that this condition of things cannot continue indefinitely, and as 
the present arrangement must now be nearing its close, it is clear 
that some fresh understanding will have to be arrived at. Prices 
are still upheld by the Makers’ Association at £12 10s. for 24 w.g. 
material f.o.b., and the prospects are in favour of an early advance 
in price. 


Steel. 

There is not much being done this week in raw steel, but 
manufactured material maintains its improved appearance. In 
half-product steel complaints are still made by sellers of the 
depressing effect which imports from abroad are having on the 
market. Steel sheet bars made £4 13s. 6d. to £4 1is.. the latter 
heing the quotation for Siemens; mild bars, £6 7s. 6d. to 
£6 17s. 6d.; girder plates, £6 to £6 2s. 6d.; boiler plates, £7 ; 
angles, £5 15s, to £5 17s. 6d ; joists, £5 15s. to £6 5s. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 
MANCHESTER, Wednesday. 
Pig Iron Still Quiet. 


(s usual at this season of the year, business in pig iron is 
restricted. At Tuesday's meeting on the Manchester Iron ’Change, 
the attendance was rather larger than usual, but there is still a 
marked absence of speculation on the part of buyers. Derbyshire 
foundry iron seems, however, to be enjoying a marked popularity 
in this district, some of the merchants reporting good sales for 
both prompt and forward delivery. There is no doubt that it is 
the best value going just now. There was not much change to 
note in Lincolnshire, which is well held at present rates. Middles- 
brough and Scotch sorts were lower on the week, but recovered 
somewhat before the close of the market. Hematite was also in 
buyers’ favour. Forge iron was 6d. to 1s. lower, but there was little 
business reported in this class. 


Finished Iron and Steel. 


' Only a moderate volume of business was done in finished 
iron, but the feeling in steel continues good. With the Bar Steel 
Association dissolved there was a drop in bars, but itis noteworthy 
that one or two firms are still sticking to old rates. On the other 
hand, mauy firms are quoting £6, but this is for quantity, and 
2s, 6d. to 5s, more may be considered the general run. Billets, 
hoth English and foreign, remain steady. There is a good inquiry 
for coastructional steel. 


Copper, &c. 

The tone was exceedingly quiet, though there was practi- 
cally no change in manufactured. Tough ingots ruled lower. 
Sheet lead: in buyers’ favour. Tin: English ingots were variable, 
and £3 to £4, lower. 


Quotations. 


Pig iron: Lincolnshire No. 3 foundry, 53s. to 53s, 6d.; 
Staffordshire, 53s.; Derbyshire, 52s, to 52s. 6d.; Northampton- 
shire, 54s. 6d.; Middlesbrough, open brands, 57s. 2d. to 57s. 7d. 
Scotch : Gartsherrie, 59s. 6d. to 60s.; Glengarnock, 59s, Eglin- 
ton, 57s, 6d.; Dalmellington, 57s. 6d., delivered Manchester. 
West Coast hematite, 58s. 6d.; East Coast ditto, 57s. 6d., both 
f.0.t. Delivered Heysham: Gartsherrie, 57s. 6d. to 58s.; Glen- 
garnock, 57s.; Eglinton, 55s. 6d.; Dalmellington, 55s, 6d. Delivered 
Preston: Gartsherrie, 58s. 6d. to 59s.; Glengarnock, 58s.; 
Eglinton, 56s, 6d.; Dalmellington, 56s. 6d. Finished iron: Bars, 
£6 10s.; hoops, £7 12s. 6d.; sheets, £7 15s. to £8. Steel: Bars, 
£6 2s, 6d. to £6 5s.; Lancashire hoops, £7 5s.; Staffordshire ditto, 
£6 lis. 6d. to £7; sheets, £7 17s. 6d. to £8; boiler plates, 
#7 7s. 6d.; plates for tank, girder, and bridge work, £6 5s. to 
£6 7s. 6d.; English billets, £4 12s, 6d. to £4 15s.; foreign ditto, 
£4 5s, to £4 7s, 6d.; cold drawn steel, £9 5s. to £9 10s. Copper: 
Sheets, £77; tough ingot, £65 10s.; best selected, £66 10s. 
per ton ; copper tubes, 94d.; brass tubes, 7}d.; condenser, 87d. ; 
rolled brass, -;. brass wire, 7d.; brass turning rods, 63d.; 
yellow metal, 64d. to 6d. per Ib. Sheet lead, £16 to £16 5s, 
per ton, English tin ingots, £130 per ton. 

The Lancashire Coal Trade. 
, There was a fair attendance on the Voal Exchange, and, 
if anything, the feeling generally was better. Merchants seemed 
More inclined to place orders for house coal for next year’s delivery, 
bnt slack and manufacturing coal was dull. ‘here was a better 
demand for bunkering coal, but shipping demand rules quiet. 


BARROW-IN-FURNESS, Thursday. 


Hematites. 
There is less activity in the hematite iron market this 


' 

57s. 6d. In addition to the furnace blown out at Carnforth last 
week, another one has been blown out at Millom, this week as it 
was found the demand for iron had fallen off to so marked an 
extent that stocks were beginning to accumulate. The outlook at 
the moment is very unsatisfactory, and the prospects are that the 
weak demand for iron will now be maintained throughout the 
holidays and well into January. This further depression in trade 
has come just at a time when a better demand was expected from 
makers of steel, who expected to be busier. It is not, however, 
thought that the present acute depression will be of long con- 
ti Busi in special hematite iron, ferro-manganese, 
spiegeleisen and charcoal iron is very quiet, and very little is being 
done in scrap iron. 





Steel. 

The demand for steel is very quiet. Some orders have 
been booked by West Cumberland makers, but they are not suffi- 
cient to keep their works fully employed. Nothing is being done 
in the district in the manufacture of shipbuilding material, but 
a — of trade is e:pected to receive activity early at the 
New Year, 


Copper Enterprise. 


A company has been formed to conduct a copper mining 
and smelting business at Coniston, where several square miles of 
ore-bearing ground have been secured. 


Shipbuilding and Engineering. 
There is nothing new to report in shipbuilding, but both 
shipbuilders and engineers are expecting new orders. 


Shipping and Coal. 
Shipping returns are not to hand this week, but there is 
still a shrinkage on last year’s exports of irons and steels. Coal 
and coke are in lessened demand and at easier prices. 








THE SHEFFIELD DISTRICT. 
(From our own Oorrespondent.) 
House Coal Steady. 

THEimproved demand for house coal noted last week is fully 
maintained, and is being quickened Me the sharper weather. 
London continues to order more freely in the best qualities, 
though the tonnage is stated to be not quite up to what is usually 
taken by the metropolis at this season. This is, no doubt, partly 
owing to the supplies in depdts being still heavy. Other markets 
are doing a good business, and locally requirements are fairly 
brisk. There is a firm tone evident, but quotations do not alter, 
best Barnsley fetching 11s, 6d. to 12s. 6d. per ton, and secondary 
sorts from 10s, to 11s. per ton at pits. 


Steam Coal, &c. 


At the present time there is a little weakening in the 
prices for steam coal for forward contracts, owing in a considerable 
measure to a pretty strong desire to do business, coupled with 
uncertainty as to the trend of trade in the early future. The 
export business is now setting into the normal winter proportions, 
the shipments steadily attenuating. The value of coal for ship- 
ment varies from (s, to 93. 6d. per ton at pits. Steam coal for 
manufacturing purposes is in moderately good request, and the 
call for gas coal, referred to last week, is fully maintained. The 
recent fog must have added considerably to the pressure upon 
corporation gas departments and gas companies with regard to 
supplies of light, while interfering with the deliveries of coal to 
the various undertakings. Inquiries on account of railway loco- 
motive fuel for next year’s coal contracts are being made in the 
district. 


Small Coal and Coke. 

Situation unchanged, with no likelihood of any material 
alteration this year. The Lancashire demand for small coal for 
the cotton mills is steady, but not yet equal to what has been usual 
at this season. Prices are quoted at 4s. 6d. to 5s. 6d. per ton, and, 
we learn, ‘‘ spot” sales continue to be made in several instances at 
something under the quotation given. Coke is in moderately good 
request, the make, however, being somewhat in excess of the 
demand. Best washed, 10s, 6d. to 10s. 9d. per ton ; unwashed, 
from 10s. 3d. to 10s. 6d. per ton. 


Iron. 

A little more buying has been reported during the last 
few days, but business, taken all round, is quiet. lronmasters 
show no disposition to press sales, and, indeed, have no need to, 
as they are sold well forward into next year, and any change in 
prices in the immediate future is expected to be in an upward 
direction. The Lincolnshire makers still stand out for the premium 
of 24, per ton on basis quotations, but sales, though in no 
heavy quantities, have been made for delivery over this and 
following month. Derbyshire irons have been more freely 
bought of late, both on home and foreign account, the 
latter, it is stated, mainly for Italy. Hematites, West 
Coast, are still quoted at 68s. to 70s. per ton, and East 
Coast 63s. to 65s. per ton. Lincoloshire official quotations :—-No. 3 
foundry, 49s. per ton ; No. 4 foundry, 48s, per ton ; No. 4 forge, 
47s, perton ; No. 5 forge, mottled and white, 47s. per ton ; basic, 
483, per ton. The premium of 2s. per ton on official quotations is 
still maintained. Derbyshire, No. 3 foundry, 50s. per ton ; No. 4 
forge, 49s. per ton. Quotations in all cases net, delivered in Shef- 
field or Rotherham. 


Bars, Sheets, and Billets. 


Orders for bar iron are not any more abundant, those 
placed being evidently to meet current requirements. The 
finished iron trades generally are only quiet. Quotations: Bar 
iron, £6 10s, per ton; sheets, £8 to £8 10s. per ton; Bessemer 
billets, £7 per ton ; Siemens ditto, £7 10s. per ton. 


Steel and other Trades. 

For the better qualities of tool steel, as well as for high- 
speed steel, the best market at present is the United States. 
Several firms report an improvement in business from that source. 
Taking the steel trade generally, the condition must still be 
written down as flat, though reports vary considerably, late 
orders having been somewhat unexpectedly received in 
some quarters. The castings and forgings departments are 
much in need of fresh orders to take the place of those 
recently completed. A fair amount of business continues to be 
done in railway and tramway material, the former chiefly on Indian 
and foreign account and the atter for the home market. Beyond 
the rail orders recently announced, we do not hear of fresh work 
to any extent being placed for the home companies. Some further 
work in railway material, though not of much volume, has come 
forward from distant markets. The rolling mills are stated to be 
making better time than was the case some three weeks ago. In 
the lighter steel departments Russia and South America are 
reported to be yielding considerable work. The motor industry is 
not so or of orders in special steels for moter parts as it 
used to be. 


Cutlery Exports—Further Diminution. 

The value of cutlery forwarded to distant markets again 
exhibits a decrease, the total for last month being £48,878, com- 
pared with £66,308 for November of 1907. A few slight advances 
are shown, but the bulk of the markets have yielded considerably 





se and prices show a falling off in consequence. Mixed 
Ssemer numbers are at’ 58s, 6d: net f.o.b. and warrant iron at 


less business. The United States has fallen to £5870, against 
£8007 for the corresponding month of last year ; Canada, £6426, 


against £9291; Australia, £8582, against £10,535 ; British East 
Indies, £4898, against £7279 ; Brazil, £2202, against £3555 ; New 
Zealand, £2277, against £2748; Chili, £652, against £1631 ; 
Netherlands, £40, against £266; Belgium, £425, against £1134 ; 
Spain and Raatn £252, against £342 ; Norway, £94, against 
£228. France, on the other hand, has increased to £1423, as 
compared with £802 for November of last year; the Argentine 
Republic, to £1171 from £1092; Russia, to £75 from £34. The 
business done with British South Africa shows little difference :— 
£3762 last month, compared with £3781 for November of 1907 ; 
Germany, £1230, compared with £1317. Sweden and Cuba, which 
were nil in the November return of last year, me 4 oP last 
month with values of £12 and £313 respectively. To the minor 
markets, grouped under “other countries,” was sent a value of 
£9174, compared with £14,266 for the corresponding month of 
1907. For the eleven months the exports of cutlery have fallen 
by £147,399. 


British-made Machine Tools. 


Professor Ripper, D.Enz., M. Inst. C.E., lectured on the 
7th inst. to members of the Sheffield Society of Engineers and 
Metallurgists in the Applied Science Department of the Sheffield 
University. The subject was ‘‘Some Tendencies in Modern 
Industry.” In the course of his remarks he dwelt upon the 
waking up that had taken place in England daring recent years. 
There had been revolutionary changes in works methods and 
organisation. A few years ago, he said, there was a. boom in 
American machine to ls, and very large quantities were purchased 
in this country. It was evident that our manufacturers were 
alive to the necessity of supplying themselves with the best’ pos 
sible tools. No doubt the large purchases of tools that were then 
made had done good service in increasing and cheapening the 
output of our own manufactures. At the same time, added the 
Professor, it was interesting to know that at the present moment 
it was not necessary for the British manufacturer to depend upon 
the American maker for high-grade machine tools, even of the 
type which were looked upon a few years ago as American speciali- 
ties. It was a satisfaction to know, continued Professor Ripper, 
that the metallurgical department of Sheffield University had 
been able to render service to the steel manufacturer to maintain 
the great and growing demand for quality, and specially in the 
steel industry. Notwithstanding that England stood third in the 
total annual output of steel, there was no centre in the world 
which to-day sent out so large a quantity of steel of the highest 
grade as Sheffield did. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron. 

WHILE business has been somewhat slow this month, an 
improved tone can be reported. The leading commercial men of 
the district are speaking favourably of the prospects, and express 
their belief that the worst of the depression has been experienced. 
A premium of 3d. per ton is given as the month’s price, and of 
74d. as the three months’ price. Most of this year there has been 
a backwardation instead of a contango for forward delivery, 
and that itself indicates a change of sentiment, and good and bad 
trade is rujed a good deal by sentiment. The favourable reports 
from the United States and the improvement in the finished iron 
and steel industries at home have a good influence on the pig iron 
market, but it is not likely that there will be any brisk buying 
until after the holidays, probably not before the middle of next 
month. But the evidence seems to be in favour of better times 
being experienced before very long. No. 3 Cleveland G.M.B. 
pig iron, however, is somewhat cheaper than it was last week. On 
Wednesday it was to be had at 48s. 6d. per ton for early f.0.b. 
delivery, but mostly, in the earlier part of the week, 48s. 9d. was 
being paid. No. 1 was at 50s. 9d., No. 4 foundry at 47s. 9d., 
No. 4 forge at 46s. 9d., and mottled and white at 46s. 3d. per ton 
for early delivery ; but such rates would not be accepted either 
by makers or second hands for iron for forward delivery, and at 
least 1s. more would have to be given for January-March delivery, 
though producers are in no hurry to sell forward when prospects 
are in favour of better prices. 


Hematite Iron and Ore. 

The revival that is appearing in the steel industry has not 
yet strengthened the position of the producers of East Coast hema- 
tite pig iron; nor has the blowing out of furnaces on the West 
Coast had any influence, for prices are rather weaker instead of 
higher, and second hands continue to undersell makers, though 
not to the same extent as was reported last month. An improve- 
ment in buying and in prices is expected nec«t month, and, asa 
rule, sellers are not pressing iron upon the market; there is, 
indeed, no excess of production in this district, whatever may 
have been the state of affairs on the West Coast. Makers here 
will not accept less than 56s. per ton for early f.o.b. deliveries of 
mixed numbers, and that is their regular quotation, with 57s. per 
ton for next quarter's delivery. Second hands, however, have 
done business at 55s. 6d. per ton for delivery this month. No, 4 
forge is at 55s. per ton, but there is not much obtainable. Practi- 
cally, the business in Rubio ore is suspended for the present, and 
it seems to be a contest between the Spanish mineowners and the 
consumers here who can hold out the longer. The latter are 
fairly well bought for some time to come, and have stocks upon 
which todraw. The nominal price of Rubio ore is 153. 9d. per 
ton, c.i.f. Middlesbrough, but consumers hope to buy for next 
year at figures under this. The rates of freight for ore have 
again receded, and shipowners will now convey the ore from 
Bilbao to Middlesbrough at as low a rate as 3s, 9d. per ton, which 
is almost, if not quite, the lowest figure that has ever been recorded, 
and it is difficult to see how any profit can be realised by the 
steamers with such a poor rate. 


Connal’s Stock of Pig Iron. 

The stock of Cleveland pig iron in Connal’s public store is 
increasing somewhat rapidly, and the quantity held on Wednesday 
was 110,943 tons, an increase this month of 4919 tons. All the stock 
is of No. 3 quality ex.ept 985 tons. It is not a large stock com- 
pared with the 750,000 tons held in March, 1906, but neverthe- 
less is more than double the tonnage stocked at the beginning of 
last July. Since the 3rd ult. there has been only a single day on 
which a decrease was reported. 


Exports of Pig Iron. 

Last week’s shipments of pig iron were small, because for 
four days steamers were weather-bound on account of the fog ; 
they could neither leave the Tees laden or enter it for their 
cargoes. Shipments are brisker this week, but not anything like 
so good as might be looked for after the stagnation of last week. 
Consumers and merchants in Northern Europe are getting anxious 
for deliveries due to them, as any day the rivers and canals may 
be closed for the winter, and the iron cannot be got further than 
the ports on the other side. The exports of pig iron from the 
Cleveland district this month to 9th reached 28,247 tons, compar-d 
with 40,612 tons last month, 28,184 tons in December, 1997, and 
36,214 tons in December, 1906, each to 9th. 


The Rail Trade. 

It is a satisfactory feature to be able to note an 
improving condition of things in some branches of the finished 
iron and steel industry ; confidence appears to be returning, and 
with it there is more enterprise. Not only is there more demand 
for steel rails on export account, but home railways are coming 





forward more freely. With regard to the order for 65,000 tons 
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which one of the American railway companies was reported to 
have placed in this country, there appears to be no truth in the 
assertion, and it was hardly likely that the contract would be sent 
out of the United States when the manufacturers there were quite 
able to execute it, and at a price much below what would have had 
to be paid to an English firm. ‘The published price of heavy steel 
rails is 28 dols. per ton, which is no more than is quoted for British 
rails f.o.b., in this would have to be added the duty and 
freight. Rail manufacturers in this district have fairly full order 
books, and work is regular. The present quotation for heavy steel 
rails is £5 10s. net f.o b. 


Plates and Angles. 

Improvement is reported in the demand for plates, 
angles, and other shipbuilding material, and the outlook is better 
for producers of these, because orders are being booked more 
freely than for a long time for new steamers. There is a some- 
what better demand for plates and angles, but it is not yet such 
as to call for any larger production at the steelworks, and it has 
not led to any increases in quotations. Steel ship plates are at 
£6, iron ship plates at £6 7s. 6d., steel ship angles at £5 12s. 6d., 
and iron ship angles at £7, all less 24 per cent. f.o.t. Packing 
iron and steel is at £5 10s., less 24 per cent. f.o.t. Iron bars are 
at £7, but steel bars can be got at £6 5s., less 24 per cent. f.o,t. 
In nearly all cases iron is cons‘derably dearer than steel. A fair 


business is reported in galvanised sheets, and the price is kept at | 
£12 10s. for 24 gauge in bundles, less 4 per cent. f.o.t., and both | 


iron and steel are sold at this figure. 


Coal and Coke. 

The demand is slacker for steam coal this week, but gas 
coals are in strong request, and though the price has been reduced 
for the latter, it has not fallen to the same extent as the rates for 
steam coal. The shipments this week are brisk, but that is partly 


lieries. This week they are very fully employed in satisfying the 
export demands. Good orders for gas coal have been placed by 
Swedish, Norwegian, and Danish consumers. The quotation for 
best gas coal is now 10s. per ton, and for seconds 8s. 6d. Best 
steam coals are obtainable at 10s. 3d. per ton f.o.b. for prompt, 
and 10s. for forward, whereas in the summer they were fully 2s. 
per ton above gas coals. Coking coal is kept about 8s. 9d. per 
ton, and bunkers can be got at 8s. 6d. to 8s. 9d. Coke is rather 
tirm, as the supply is hardly equal to the requirements. Foundry 
coke is 17s. to 17s, 6d. f.o.b., and furnace coke at 15s. 9d. to 16s. 
delivered equal to Middlesbrough. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General Condition of Trade. 

THERE is no improvement in the state of trade generally, 
and it is not expected that a revival of any consequence can take 
place until after the turn of the year at the earliest. It is 
expected that some of the steelworks will close down for the 
holidays earlier than usual, and in these and other instances the 
stoppage is not unlikely to be prolonged. 


The Pig Iron Market. 

The Glasgow pig iron market has been quiet, and there 
has been much less business doing for future delivery than in the 
last few weeks. Reports of reduced shipments and increasing 
stocks, as well as less encouraging advices from abroad, have had 
a depressing effect, and there is in the present doubtful prospect 
hardly any inducement to speculative dealing in warrants. 
Cleveland warrants have so'd from 48s. 9d. to 48s. 6d. cash, 
48s. 114d. one month, and 49s, 4d. to 49s, 1d. for delivery in three 
months. 


Seotch Makers’ Iron. 

The demand for pig iron on the part of Scotch con- 
sumers, which had been com tively poor for a long time, has 
further declined. Makers have good orders, however, from 
England, and the trade with the Colonies, India, and South 
America has a promising aspect. Prices are accordingly well 
maintained. Monkland, No. 1, is quoted at Glasgow 55s.; No. 3, 
58s.; Carnbroe, No. 1, 56s. 6d.; No. 3, 53s. 6d.; Clyde, No. 1, 
59s. 6d.; No. 3, 54s. 6d.; Gartsherrie, No. 1, 60s.; No. 3, 55s, 
Calder and Summerlee, Nos. 1, 61s. 6d.; Nos, 3, 56s. 6d.; Lang 
loan, No. 1, 65s.; No. 3, 60s.; Coltness, No. 1, 89s. ; No. 3, 60s.; 
Glengarnock, at Ardrossan, No. 1, 62s.; No. 3, 57s.; Eglinton, 
at Ardrossan or Troon, No. 1, 553. 6d.; No. 3, 53s. 6d.; Dal- 
mellington, at Ayr, No, 1, 58s. 6d.; No. 3, 53s. 6d.; Shotts, at 
Leith, No. 1, 61s. 6d.; No. 3, 56s. 6d.; Carron, at Grangemouth, 
No. 1, 63s. 6d.: No. 3, 57s. 6d. per ton. There are 77 furnaces in 
blast in Scotland, compared with 86 at this time last year. Ofthe 
total, 41 furnaces are producing hematite, and 36 ordinary and 
special brands of pig iron. 


The Shipping Trade in Pig Iron. 


The shipments of pig iron from Scottish ports in the past 
week were small, amounting to 5442 tons, against 5425 in the 
corresponding week of 1907. There were despatched to South 
America 230 tons, Canada 100, Australia 155, Holland 194, France 
75, Germany 65, Italy 20, Belgium 20, other countries 340, the 
coastwise shipments being 4243 tons, compared with 3161 in the 
same week of last year. The arrivals of pig iron at Grangemouth 
from Cleveland and district were 5733 tons, a decrease of 3643 tons 
compared with the imports of the corresponding week. 


’ 


Hematite Iron and Steel. 
During the last six days ten cargoes of hematite ore 
reached the Clyde, compared with seventeen in the preceding 
week. The total arrivals of this ore for the year to date have 
been heavy, considering the general dulness of trade, being only 
50,000 tons behind the import of 1907. 





| 
| 
| 
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vessels built abroad has engaged some attention on 'Change this 
week in connection with a report that a steamer has been placed 
with Dutch builders at a rate which works out some £2000 below 
the offers of Clyde builders. It is also alleged that prices are 
being quoted for cargo steamers by Norwegian builders which give 
a considerable advantage to the shipowner. ‘Ihe general impres- 
sion, however, appears to be that these may turn out to be excep- 
tional cases, and that there is really not much fear of the home 
shipbuilder beng unable in the main to give as favourable results as 
his foreign competitors. The marine engineering branch is dull, 
but there is a prospect of a considerable amount of work being 
available without much further delay. 


The Coal Trade. 

The volume of business in the shipping department of the 
coal trade has been well maintained, the shipments in the past 
week, indeed, showing a considerable increase. Supplies are 
difficult to deal with, in consequence of the slackness of the inland 
demand, and shipping prices are generally somewhat easier. 
House coal for home use is also selling at lower prices. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Welsh Coal Trade. 

IN the Swansea district there is slackness in the demand 
for semi-bituminous, but anthracite keeps fairly strong. In the 
Cardiff district the hopes expressed for a strong demand and 
advancing prices have not been quite realised so far. The 
Liwynyfra strike has given some disquietude, though even 
it has been attended with some qualifying circumstances, such as 


| the decision of the other Cambrian men not to follow the 
because the exports last week had to be curtailed by reason of the | 
fog delaying steamers, and this led to the stoppage of many col- | 


example. A rugged tenacity to cling to the raw views of the 
inexperienced men among the majority of the colliers continues to 
be a weak feature, even the wise advice of leaders being discarded. 
Probably at the next meeting of coalowners some good results 
may follow. Compared with the prices of last week a drop of 14d. 
to 3d. has taken place, but it will be seen that quotations are 
fairly maintained. 


Latest Coal Prices, Cardiff. 

Best large steam, 14s. 6d. to 14s, 9d.; best seconds, 
13s. 9d. to 14s.; ordinary seconds, 13s. to 13s. 3d.; best drys, 
14s. 9d. to 15s.; ordinary drys, 12s. 9d. to 13s.; best washed 
nuts, 12s. 6d. to 13s.; seconds, 10s. 6d. to lls. 6d.; best washed 
peas, 10s. 9d. to 11s. 6d.; seconds, 9s. 6d. to 9s. 9d.; very best 
smalls, 7s. 9d. to 8s, 3d.; best ordinaries, 7s. to 7s. 6d.; inferior 
kinds, 6s. to 6s. 6d.; very best Monmouthshire black vein, 13s, 3d. 
to 13s. 9d.; ordinary Western Valleys, 12s. 9d. to 13s.; best 
Eastern, 12s. 3d. to 12s. 6d.; seconds, lls. 3d. to lls. 9d.; 
bitumenous, very best households, 17s. 6d. to 18s.; best ordinaries, 
14s. 6d. to 16s.; No. 3 Rhondda, 17s. 6d. to 18s.; brush, 13s, 9d. 
to 14s. 3d.; smalls, 9s, 6d. to 10s.; No. 2 Rhondda, Ils. 9d. to 
12s.; through, 9s. 3d. to 9s. 6d.; smalls, 6s. 6d. to 7s. Patent 
fuel, 14s. 3d. to 14s. 9d. Coke: Furnace, 15s. 6d. to 16s. 6d.; 
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| for further quotations. 





| the consumer. 


foundry, 17s. 6d. to 20s.; special foundry, 24s. to 26s. Trade 
improving. Pitwood, 18s. to 18s. 6d., values firmer. 


Newport Quotation. 
The increasing importance of Monmouthshire coal calls 
At Newport, mid-week : - Very best New- 
rt black vein, large, 13s. . to 13s. 6d.; ordinary Western 
Valleys, 12s. 6d. to 12s. 9d.; Eastern Valleys, 12s. to 12s. 3d ; 
seconds, lls. 3d. to 11s. 6d.; best smalls, 7s. to 7s 6d.; best house 
coal, 16s, to 16s. 6d. Patent fuel, 14s. 3d. to 14s. 6d. 


Anthracite. 

At Swansea, mid-week, all descriptions remained firm. 
Swansea large very firm ; red vein not so active ; nuts and cobbles 
a good market, but beans weak ; peas unchanged ; rubbly culm 
easier. Latest :—Best malting, large hand-picked, 24s, 6d. to 25s. 
net ; seconds, 22s, to 23s. net ; big vein, large, 21s. 6d. to 22s. 6d., 
less 24 ; red vein, 13s. 6d. to l4s., less 24 ; machine-made cobbles, 
24s. 6d. to 25s. net ; Paris nuts, 25s. 6d. to 26s. net ; French nuts, 
26s, 6d. to 27s. net ; German nuts, 25s. 6d. to 26s, net; beans, 
17s. 6d. to 18s.; machine-made large peas, 14s. 6d. to 15s. net ; 
fine peas, 10s. to 10s. 6d. net ; rubbly culm, 4s. 9d. to 5s., less 24 ; 
duff, 2s. 3d. to 2s. 9d. net. Other coals:—Best large steam, 
14s, 6d. to 15s.; bunkers, 10s. to 10s. 3d.; small, 7s. 6d. to 8s.; 
No. 3 Rhondda, 16s. 6d. to 17s.; small, 9s. 3d. to 9s. 6d.; patent 
fuel, 12s. 3d. to 12s. 9d., all less 24 per cent. In steam coal a 
steady improvement is going on. 


The Eight Hours Bill, 

I note that in commercial circles the opposition to the 
measure is growing. The working men are by no means agitating, 
and to a great extent appear to regard it with indifference ; but 
on ’Change discussion when started ends with the decision 
that it will be pernicious. Any reduction of an artificial 
nature in the production of coal can only have one effect 
—to increase the cost of working, and to increase the cost to 
This would be equivalent to an additional burden 
upon the industries of this country. Some go farther, and con- 
tend that it will fetter the hands of manufacturers, who are com- 
peting in the markets of the world. 

Swansea Trade. 

It is not forgotten that when the new docks at Swansea 
were first projected there was a diversity of opinion as to the 
wisdom of those who advocated the great expenditure that would 
be needed. Objectors are now silent, as proofs are constantly 
occurring of the forethought of the advocate. Not only is there 
the great area of virgin anthracite, but the steady and substantial 
increase of imports and exports occurring. Last week the returns 
showed an increase over those of the preceding week, and also over 
the average. Coal esports were 86,/78 tons, patent fuel nearly 
10,000 tons, and tin-plates, &c., close upon 6000 tons. Imports as 


It would thus appear that | usual were very varied, and therein one strong feature of the 


the ore business has been conducted largely with a view to pro- | prosperity of the port is shown. In scrap iron and steel, 990 tons ; 


viding for the future requirements of the steel works, although it 
must not be forgotten that increasing quantities are being em- 
ployed in the blast furnaces in order to keep up the quality of the 
special brands of makers’ iron. The imports of ore for the eleven 
months ending November amount to ,000 tons, and this com- 
pares with 950,000 in the corresponding eleven months of last 
year. Now and again warnings are sent forth that the sources 
of the ore are being rapidly exhausted; but it is admitted that 
the ore in sight is likely to suffice, at the present rate of consump- 
tion, for a period of thirty years, and before that time expires 
other extensive mines will no doubt be found ia operation. There 
is no change for the better in the position of the steel trade. 
Some of the works have very indifferent employment, and at these 
the holidays will be welcomed by the management, so difficult has 
it been for some time to keep furnaces and machinery in opera- 
tion. 


Shipbuilding and Engineering. 

A few additional orders for vessels are being received, 
but they do not bulk in such a way as to suggest that full employ- 
ment can be soon obtained. The low freights and the amount of 
tonnage that cannot find employment are calculated to deter 
shipowners from coming into the market for new vessels. And yet 
there are not wanting those who consider that under the economic 
conditions of the modern vessel fair profits may be obtained. No 
doubt freights are depressed, but they have not yet, in a variety 
of trades, touched the low level of 1904. The proposal to have 





iron ore, 3350; copper produce, 4527 ; blend ore, 615; calamine, 
963 ; pitwood, 4140; sundries, 2700. 


Iron and Steel, 

Generally the sluggishness of the trade remains, and the 
only animation of any account is with exports of rails to foreign 
destinations. Even railway demandsare slack. Dumping continues 
chiefly from Antwerp. In leading quarters vigorous condemnation 
of these is shown, and in local quarters Mr. Mills, of the Ebbw 
Vale Works, gives some startling evidence of what combination 
would do for Wales if the example of other countries were fol- 
lowed. One instance related is ‘‘that he knows of one district, 
in this country, in which 30,000 to 40,000 people are enjoyi 
wages 15 per cent. higher than they would otherwise be favour 
with were not an understanding, or combine or trust, in existence 
in the particular article that they manufacture.” Steel billets 
are being sent in large quantities to Lydney from Newport, and 
iron consignments to Bristol, where the galvanising make is brisk. 
At Swansea the output of pig iron has been maintained. Two 
additional smelting furnaces are now in operation; three of the 
five steel bar rolling mills were operating throughout the week up 
to Friday. At the Metal Exchange, Swansea, this. week, quota- 
tions were :—Pig iron: Hematite, mixed numbers, 57s. 6d. cash 
and month; Middlesbrough, 48s, 7d. cash, 48s. 10d. month; 
Scotch, 54s. 6d. cash and month; Welsh hematite, 61s. 6d. to 
62s, 6d., d.d.; no quotations rails; bars, Siemens, £4 10s.; Bes- 
semer, £4 8s. 9d.; Rubio ore, Newort, 14s. 6d. to 14s, 9d. 


Tin-plate. 

A large quantity of tin-plates came from the works at 
Swansea last week —94,948 boxes. The shipments totalled 76,368 
boxes, and stocks now are 192,396 boxes. In the principal dis. 
tricts the trade continues in a vigorous condition, and in Llanelly 
it was reported this week that prices were hardening. Therumoured 
combination is every where regarded asillusory and is authoritatively 
denied by Messrs, Lysaght. Latest quotations, Swansea : — Ordinary 
tin-plates: I.C, 20 x 14x 112 sheets, Bessemer and Siemens. 
12s. 3d. to 12s. 44d.; ternes, 22s. #d.;'@VA. roofing sheets, £8 5g,' 
big sheets for galvanising, £8 7s. 6d.; finished black plates 
£9 7s. 6d. to £9 10s.; galvanised sheets, 24g., £1210s. Block 
tin, £131 cash, and £133 three. months. Swansea also \uotes ; 
Lead, £13 10s.; spelter, £21 5s.; silver, 233d. per oz, 





AMERICAN NOTES. 
(From our own Correspondent. ) 


New York, December nd, 

A MODERATE volume of business is being done in pig iron for 
next year’s delivery because of the unknown contingencies that 
may arise during the winter. A healthy buying movement is jn 
progress, confined to small lots for immediate delivery. There 
was one sale of 15,000 tons basic pig in the Central West. Large 
orders will be exceptional until business prospects improve. The 
makers of machinery are much encouraged by the inquiries made 
during November. ‘The International Car Company, of New 
Orleans is about ready to equip its plant. The Chicago and 
North-Western Company are in the market for tools and equip- 
ment for a large railroad shop. In pig iron there is a sudden 
falling off in demand, but makers are not in the least alarmed, 

The policy which buyers are pursuing is to buy only to cover 
incoming business, While more work is coming in they do not 
see any occasion to anticipate. In fact, the competition among 
furnacemen is such that users of pig iron do not feel concerned 
over the future. Many large users of pig have had opportunities 
to close contracts extending over into next summer, but the juality 
of the iron does not suit their specific needs. Pipe makers are 
once more in the market, but merely to make inquiries for January 
orders. The Chicago and North-Western Railway placed an order 
with the American Bridge Company for 25,000 tons of structural 
material, which will be made by the Carnegie Steel Company. 
The total of November business amounted to 100,000 tons of struc 
tural material, which is the largest month’s business placed for 
overa year. A large amount of building is projected, besides 
terminals for railways, and other enterprises calling for large 
quantities. 

There have been no developments of moment in the copper 
market. The large stocks abroad are giving dealers here some 
concern, Statements of the copper situations, as given out from 
time to time, are too self-contradictory to be relied upon in the 
absence of statistics. It requires the finest strategy of powerful 
interests to prevent a sag in prices in view of increasing produc- 
tion. Quite a number of mines are now under development, but 
the opinion is expressed that railroad electrification projects, 
when they mature, can be relied upon to absorb all stocks at good 
prices. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Parker Foundry Company, Limited, of Derby, informs us 
that it has appointed Messrs. Umney and Peckett, of 46, King 
William-street, London, E.C., to represent it in London and 
district. 

Mr. W. P. BUTTERFIELD is making a farther considerable 
extension of his galvanising works at Shipley, whereby the output 
will be greatly increased. The extension has been rendered 
necessary by the recent developments in export trade to all parts 
of the world. : 

WE are informed that Mr. J. Ibbetson, until recently joint 
managing director of Messrs. Armitage and Ibbeteon, Limited, 
lithographers, of Bradford, has joined the firm of M. Field and 
Sons, Limited, in a similar capacity, and that the style of the firm 
has been altered to Field, Sons and Ibbetson, Limited. 

WE are informed that the Klein Engineering Company (110), 
Limited, with Mr. J. Duncan Crichton as managing director, has 
been formed to carry on the condensing and cooling business of the 
late Klein Engineering Company, Limited, and has taken over the 
existing registered offices, at 94, Market-street, Manchester. The 
firm will be represented in London, as hitherto, by Mr. F. Evill at 
51, Moorgate-street, E.C. The new company having made special 
arrangements with ard to works, will in future have all its 
specialities manufactured under its direct supervision. 








NEUENHEIM COLLEGE, HEIDELBERG.—The nineteenth annual 
dinner of the ‘‘ old boys” of Neuenheim College, Heidelberg, will 
be held at the Trocadero on January 9th, 1909. Mr. James M. 
Blanch will preside. Those Neuenheimers who have not yet 
received the customary notification are requested to write to the 
Hon. Secretary, 29, Upper Hamilton-terrace, N.W. 


29, 

Contracts. — The question of filtration of the water supplied to 
Capetown has been under consideration for several years, and 
from time to time eminent engineers have been called in to advise 
as to the most suitable method to be adopted. It has now been 
decided immediately to install filters for purifying the water sup- 
plied to the Tamboers Kloof district The filters are to be fixed 
on the main pipe line immediately above the Kloof Nex reservoir, 
and will work under a pressure of about 300ft. head, The order 
has been placed with the Candy Filter Company, Limited, of 5, 
Westminster Palace-gardens, London, for its Candy patented 
automatic compressed air and oxidising filters. — David Bridge and 
Co., engineers, Castleton, Manchester, have just booked an order 
for a hydraulic belt press, 25ft. long by 50in. wide, for the making 
of two rubber belts at the same time. The press will be fitted with 
hydraulic gripping and stretching arrang ts, and complete 
with pumps and accumulator.-Ed. Bennis and Co., Limited, 
have recently received orders for sixty Bennis stokers and for 
various coal and ash conveying and elevating plants. 


INSTITUTION OF CIVIL ENGINEERS: STUDENTS’ MEETING.—The 
first meeting of the session was held at the Institution on the even- 
ing of December 4th, at 8 p.m., when Mr. L. W. Atcherley read a 
paper on “‘ The Design and Erection of a Plate Girder Bridge Over 
the River Lee at Broxbourne,” with Dr. W. C. Unwin, F.R.5., 
Vice-president Institution of Civil Engineers, in the chair. The 
chairman asked those students who were in a position to give the 
time carefully to consider Mr. Haldane’s proposal to form a body 
of Reserve Royal Engineer Officers ta be partly drawn from the 
students of the Institution of Civil Engineers. A sound and 
interesting military engineering os would be imparted, 
which he (Professor Unwin) felt sure would be of value to the mat» 
himself, and, in case of need, to his country. The author having 
read his paper before a good attendance, eighty-eight students 
being present, a discussion followed, in which the following took 
part:—T. Muirhead, C. J. Guttmann, D. G. French, B. F- 
Gaudin, S. Lacey, H. G. A. Thieme, L. T. Wilson, H. 0. H. 
Etheridge, E. J. Rimmer, E. P. Watson, W. R. Deuchar, 
E. S. Walker, G. C. Wells, J. Segrave, J. M. S, Culbertson, 
A. S. Quartermaine, and G. Lovegrove. The London Students 
Committee trust that students will do their best to maintain this 








excellent beginning, and, in —_. will avail themselves of 
the opportunity to join in the discussions, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 
Rheinland-Westphalia. 

THERE is little to record of the iron and steel trade this 
week. Business transactions generally have been limited, the tone 
js languid, and employment decreasing in nearly all trades, | 
According to the Ciilner Volkszeitung, the puddling works and the 
rolling mills of Kaiser an4 Co , in the Siegerland, are about to stop 
working, and at several other establishments the working hours 


| into the trough A, and forms a construction which allows of 
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have been considerably limi ed to prevent a further increase in 
stocks. The Siegerland Iron Ore Syndicate resolve1 to maintain | 
the prices now ruling, also during the first two quarters of 1909. | 
The four German Girder Unions have been pr longed for a further 
four years. The German Wire Rod Convention is reported to | 
have raised the export ae M.5p.t. Inland customers a | 
to have put in sufficient supplies for the current quarter, for there | 
is next to no inquiry coming in for semi-finished steel now. 
Foreign trade is very quiet too. Russian competition is found to 
be exceedingly keen where rail orders are in question. Last 
month the Administration of the Swiss Railways invited tenders 
for the supply of railway material for 1909 The German Steel 
Convention also tendered, and last week, when the contracts were 
finally placed, the Steel Convention obtained orders for sleepers 
and general railway material worth 14 million marks, It is | 
reported from Tientsin that at a tendering for railway material | 
for the northern, so-called German, part of the line ‘Tientsin- | 
Pukow, the German Steel Convention was fortunate in obtaining 
an order for 75,000 t. rails and hardware. The Augsburg- 
Niirnberg Machine Factory secured the order for the large bridge 
across the Hoangho. The prolongation of the lLorraine- 
Luxemburg Pig Iron Convention has now been finally decided. 


The German Coal Market. 

At the coalowners’ meeting of the Coal Syndicate the 
strong decrease of the coal trade in October was commented upon. 
Deliveries in coal have been quite 5 to 9 per cent. lower than in | 
the month before, and, compared to October last year, the 
decrease amounts to 699 per cent. The syndicate sales have also 
been much lower than previously. 


Austria-Hungary. 

A falling off in the demand for most sorts of iron is 
noticeable, sheets having been particularly unsatisfactory, although 
further reductions in price have prevented the German competi- 
tion from becoming quite so strong as before. English competi- 
tion, however, is very keen still. The Hungarian ironworks 
resolved upon a reduction of 50 heller for heavy plates and 
1 crown for bars, German firms are offering girders and sectional 
iron freely in Badapest, and they have been securing some pretty 
large orders seiadier, A steady business continues to be done on 
the Austro-Hungarian coal market, and the situation may be 
termed satisfactory. 


The Iron and Steel Trade in France. 
Business on the Paris market is regular, and fairly 
favourable, A slight falling off in demand is reported from the 
Ardennes, where prices, however, have been well maintained. No 
change is reported from other districts. The accounts that come 
in from the Nord and Pas de Calais department state a good trade 
to have been done in coal for house fire purposes, while other sorts 
are decidedly neglected, partly on account of foreign competition, 
but also because stagnation pravails in many branches of industry. 


Dulness in the Belgian Iron Trade. 

A further downward tendency is reported in all branches. 

Sales in pig iron are very limited, and ——— have been steadily 
decreasing, although production has been limited to the utmost. 
Of 42 existing blast furnaces 29 are in blow. In forge pig the 
present output is only 30 per cent. of last year’s production. 
The prices at present quoted are 67.50f. p.t. for foundry pig No. 1, 


63f. p.t. for basic, and 59f. p.t for foundry pig No. 3. Semi- | 26,471. November 30th, 1907.—IMPROVEMENTS IN FURNACES, by 


finished steel is, if possible, even more neglected than raw iron, 
and the concessions that makers feel compelled to make prevent 
even the smallest profit. Exports in all descriptions of finished 
iron have dwindled down to a mere nothing Bars are very low 
in price ; £4 11s. p.t. is quoted for export, while inland quotations 
are 120f. and 125f. pt. Girders are nominally quoted £5 4s. p.t. 


| 25,231. November 14th, 1907.—IMPROVEMENTS IN OR RELATING 


the complete specification. 

Aw gon may on any of the grounds mentioned in the Acts, within two 
month of the date given at the end o the abridgment, give notice at the 
Patent-office of opposition to the grant of a Patent. 


STEAM GENERATORS. 


TO THE UTILISATION OF EXHAUST STEAM FOR PRODUCING 
Motive Power, by John Howden and Co., Limited, of 
195, Scotland-street, Glasgow, and William Henry Owen, of 

19, Home-park-road, Wimbledon. 

In this invention it is proposed, in order to utilise the energy 
contained in exhaust steam, that the steam shall be made to 
exhaust into a boiler or boilers working at a pressure at or about 
the pressure of the exhaust steam, which boilers would form a 
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Transverse Section of the Furnace 


Fig.3. 


filled with sand, and is thus protected from the heat of the 
furnace, and the clinker or ashes protect the check plates,— 
November 18th, 1908, 





Exhaust from 


the Engine TURBINE MACHINERY. 


1918. January 28th, 1908.—IMPROVEMENTS IN AND RELATING TO 
oa TURBINES, by Robert Hodson Parsons, of 35, Bedford-street, 
Srand, W.C. 
This invention relates more particularly to turbines of the com- 
7 aa ¥ li Saini nian impulse type. According to this invention the ——7 
‘ — od earns plades are not distributed over independent wheels, but are fix 
Minimun Pressure Boiler to the circumference of a single wheel or drum. The diaphragms 
between the pressure compartments are of very short radial width, 
as they only occupy the annular space between the casing and the 
circumference of the drum. Nozzles for generating velocity of 
the working fluid and for directing it at a suitable angle on to 
the moving blades are-formed or fixed in thediaphragms. These 
nozzles are so proportioned that they occupy as far as practicable 
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- 
Steam _£. } 
“receiver” to lessen the fluctuations of pressure in the steam Entrance “wi 
exhausted from the engines. This steam, together with the steam 
generated in the boilers, would then be admitted to a turbine of 
suitable construction, in which it would perform a considerable 
amount of useful work. On leaving the turbine, the steam would 
be condensed in the usual way. As shown in the engraving, a 
perforated pipe can be arranged so as to throw the water in the 
boiler into active circulation by admitting the exhaust steam from 
the engine.—November 18th, 1908. 





Alfred William Bennis, of Westcliffe, Half Edge-lane, Eccles, 
Lancs. 
In a former specification, No. 19,028, of 1905, there is described 


an arrangement of sir seal for the sides of chain grate furnaces to 
prevent too great an influx of air at the sides of the grate. Tha pre- 
sent application relates to improvements to extend the principle of 





for export. For home consumption 130f. and 140f. p.t. is quoted. | trough-shuped side bars to brick-lined furnaces having bars of the 
In the rail department occupation remains steady, but prices, | ordinary stationary or rocking type. Such brick-lined furnaces 
nevertheless, show weakness. Inland quotation for rails is 145f. to 
150f. p.t., while £5 10s. is quoted for export. House coal is in 
excellent request on the Belgian coal market. Anthracite meets 
with s ially good demand, and supplies have been, in many N?26471 
cases, behind requirements. Foreign competition is very keen in 

engine coal, and since consumption is pone. g lower than demand, 
one need not wonder if prices move steadily downwards. 

















THE INSTITUTION OF MINING ENGINEERS.— The Council, having 
decided to transfer the headquarters of the Institution of Mining 
Engineers from Newcastle-upon-Tyne to London, have taken 
chambers on the first floor o Albany-buildings, 39, Victoria- 
street, Westminster, S.W. Members are informed that all 
communications for the Institution should now be sent to the hon. 
secretary at that address. The chambers include secretary's and 
clerks’ offices, and a council chamber, which will be fitted up as a | ; 
reading and writing-room for the convenience of members. The a : Soff Fig.1. 
assistant secretary will be in attendance from 10 a m. to 5 p.m. FOP VE Dry j 
Saturdays 10 a.m. tol p.m. 


{O0YAL INSTITUTION,—A general monthly meeting of the mem- 
bers of the Royal Institution was held on Monday afternoon, the 
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the whole of the inner surface of the diaphragms, and except in 
the case of the first set of nozzles, they are open on the side 
adjacent to the drum. This minimises leakage, and tends to the 

idance of the leakage steam so that it shall perform useful work. 
The divisions between the nozzles may be reduced to as fine an 
edge as is practicable where they come adjacent to the drum, so 
that in the event of contact no harm is done. In order to minimisé 
dise friction the drum is arranged to run, so far as practicable, in 
@ vacuum or in a fluid of the lowest convenient pressure. This is 
obtained with the use of a labyrinth to prevent high-pressure fluid 
from having access to the end of the drum, both ends of which are 
in communication with the exhaust.—Norember 18th, 1908. 


DYNAMOS AND MOTORS. 


28,483 June 27th, 1908.—IMPROVEMENTS IN FIELD MAGNETS 
FOR OBTAINING RapID EXCITATION FOR THE DyYNAMOS OF 
PETROL-ELECTRIC AUTOMOBILES AND FOR OTHER PURPOSES, 
Wiliam Arthur Stevens, of St. Peter-street, Maidstone. 

The object of this invention is to provide a means of rapid 
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7th instant, Sir James Crichton-Browne, M.D., F.R.S., treasurer Re SSeS ==l 8 

and vice-president, in the chair. Dr. W. S. Anderson Griffith was 1 : 

elected a member. His Serene Highness Albert Prince of Monaco, . I —- 1 
Membre de l'Institut, was elected an honorary member. The special + ——— = 
thanks of the members were returned to Dr. Ludwig Mond for a -h ee ee tan 
donation to the fund for the Promotion of Experimental Research G ery Ss 
at Low Temperatures, The following are the lecture arrange- G i 
ments for the before Easter session :—Professor W. Stirling, a f > 2 
Christmas course of six experimentally illustrated lectures on b+ _~—_—__— - {ees { 
‘The Wheel of Life,” adapted to a juvenile auditory ; Professor ‘ G eee eee 


Karl Pearson, two lectures on ‘‘ Albinism in Man”; Professor 
\. A. Macdonell, three lectures on ‘‘The Architectural and | 
Sculptural Antiquities of India” ; Dr. F. Walker Mott, six lectures 
on “ The Evolution of the Brain as an Organ of Mind” ; Professor 
JO, Arnold, two lectures on ‘‘ Mysteries of Metals ”; Mr. 
William Archer, two lectures on ‘The Revival of Modern 
Drama”; Dr. Hans Gadow, three Lectures on ‘‘ Problems of Geo- 
graphical Distribution in Mexico”; Mr. A. D Hall, two lectures 
on * Recent Advances in Agricultural Science” ; Professor G. H. 
Bryan, two lectures on ‘* Aérial Flight in Theory and Practice” ;} have ordinarily been constructed with a longitudinal flat bar at 
Professor Sir Hubert Von Herkomer, two lectures on (1) ‘‘ The | either side, which is either built or fastened to the brickwork of 
Critical Faculty,” (2) ‘Sight and Seeing” ; Sir Alexander Mac- | the sides of the furnace, and against which the two outside fire- 
kenzie, three lectures on (1) ‘‘ Mendelssohn ” (with musical illustra- | bars rest. The flat side bars are liable to close in by reason of the 
tions, (2), (3) ‘* Chamber Music” (with the kind assistance of the | action of the heat upon the brick walls, thereby jamming the fire- 
members of the Hans Wessely Quartette) ; and Professor Sir J. J. | bars, and preventing them freely rocking. This invention is to 
Thomson, six lectures on ‘‘ Properties of Matter.” The Friday prevent such an occurrence. Referring to Figs 1 to 3, at each side 
evening meetings will ec on January 22nd, when Dr. Alfred | of the furnace trough-shaped side bars A are placed, which at their 











Sectional Plan. 
Fig.2. 





Russe] Wallace will deliver a discourse on ‘The World of Life: front ends are secured by bolts or otherwise to the furnace front 
28 Visualised and Interpreted by Darwinism.” Succeeding dis- | B, or to a stoker when employed, and at their rear ends rest upon 
courses will probably be given by Lieut.-Col. Sir Frederic Nathan, | the back bearer C, which supports the fire-bars G, the fire-bars 
Professor J. G. Frazer, Professor H. A. Wilson, Sir Henry being of the Bennis self-cleaning compressed air type, or other 
Car ynghame, the Right Hon. the Earl of Berkeley, the Right | ordinary form of fire-bars. Above the trough-shaped side bars A, 
Hon, Viscount Esher, Mr. 8. G. Brown, Mr, R. Threlfall, Mr. A. S. | cheek plates D, with a depending rib or angle piece E of cast iron 








excitation for the dynamios of petrol-electric automobiles, in which 
it is essential that they should excite at a low speed and rapidly 
attain their maximum excitation on the dynamo being run up to 
its normal speed. Briefly stated, the nature of the invention may 
be said to consist of the application of alternate magnet poles of 
dissimilar nature, the first being that of the ordinary grade of 
permeable magnetic steel, and the second of hard steel of great 
retentivity, which will retain a great amount of the magnetism 
imparted to it. Each pole is excited by a field winding in the 
canes manner, and the action of the field magnets will be the 








Eddington, Professor Sir J. J. Thomson, and other gentlemen. 


or suitable-metal,.are built into the brickwork. The rib E dips 





same as in an ordinary machine, except that when the dynamo is 





634 


THE ENGINEER 


Dec. 11, 1908 





ae 


— => 





running very slowly it will not Jose the whole of its excitation on 
account of the action of the permanently magnetised steel poles, 
und, owing to the comparatively large amount of residual mag- 
notism, the excitation of the dynamo will rapidly increase with an 
acceleration of speed. With this construction, the shunt windings 
may be excited from that side of the main switch between 
dynamos and motors, so that the breaking of the main switch will 
leave the shunt windings connected across the motor circuits, 
which will take up the inductive ‘‘ kick ” when the current to the 
dynamo shunt windings is interrupted, and yet the dynamo shunt 
windings will readily assist the excitation when the main switch is 
c.osed. In the engraving the poles C C! are made of hard mag- 
netic steel and the poles D D! of soft permeable steel.—Vovember 

18h, 1908. 

18,461. September 2nd, 1908.—IMPROVEMENTS IN AND RELATING 
TO COMMUTATING POLES FOR DYNAMO-ELECTRIC MACHINES, 
the British Thomson-Houston Company, Limited, of 83, 
Cannon-street, E.C. : 

This invention relates to dynamo-electric machines, and more 

} articularly to the construction of pole-pieces for such machines 

of the type described in patent No. 5741 of 1907, and has for its 

object a simple construction whereby the cost of building such 
pole-pieces is cheapened. The invention consists in laminating 
such pole-pieces and in extending the fastening bolts by which 
these Jaminated poles are secured to the frame of the machine 
substantially all the way through the pole-pieces, and making 
them of the same cross section as the laminations themselves. 
Each of the commutating pole-pieces shown in the engraving is 


N°18,461. 














luilt up of laminations held between end plates by means of rivets 
The rivets are headed in the end members. The 
}wle-piece has a flange B at its outer end made of electrically- 
eonducting but non-magnetic material permanently secured in 
ylace. This flange is preferably formed of a brass ring cast in place 
about the end of the pole-piece and entering grooves or recesses C 
formed in the pole-piece, whereby displacement of the flange is 
prevented. The bolts for fastening the pole-pieces to the frame 
have a portion D, which is of the same cross section as the 
laminations, but are preferably constructed so as to leave trans- 
verse recesses E in the pole face. These recesses are occupied by 
rics F, which are cast integral with the flange. It will thus be 
seen thet the heads of the bolts extend substantially all the way 
through the pole-piece, and that the rivets A pass through them 
and make them an integral part of the pole-piece structure. — 
sVovember 18th, 1908. ° 


19,889. September 22nd, 1908.—IMPROVEMENTS IN AND RELATING 
TO REPULSION Morors, Siemens-Schuckertswerke G.M.B.H.,. of 

8, Askanischer Platz, Berlin, 8. W. 
In repulsion motors as usually constructed with a single pair of 
brush sets, the field distribution in the region of the brushes is 





unfavourable, causing bad sparking, and, moreover, the losses are 
large. In order to overcome these difficulties, two pairs of brush 
sets have been used, one movable and the other fixed, and the 
working position of the latter has been either on a line correspond- 
ing to the axis of the stator winding or on 4 line corresponding to 
the limit of the stator winding, a zone of the stator of a certain 
breadth on either side of the stator axis being left unwound. 
This invention relates to improvemen‘s in the previously men- 
tioned method of using two pairs of brush sets, and consists 
essentially in coupling the sets mechanically together at a fixed 
angle which appro»imately corresponds to an angle equal to that 
subtended by a zone of the stator which is free from conductors, 
and for the purpose of regulating the sneed or magnetic field the 
brush sets are moved together. The engraving shows this 
arrangement as applied to a two-pole motor; 61 b! denotes the 
brushes corresponding to one pair of sets, and b2 b? those corre- 
sponding to.the other. It will be seen that the brush sets are 
connected electrically t-gether as shown by the lines cc). The 
portion of the cireumference of the stator is left unwound, as 


shown, which is equal to the angle X corresponding to the distance 
apart of the brush sets 4! and 42. In order to produce the exciting 
magnetic flux, the mechanically coupled brush sets are moved 
through the small angle p from their symmetrical position as shown. 
—November 18th, 1908. 


PUMPS AND BLOWING MACHINERY. 


18,869. September 8th, 1908.—IMPROVEMENTS IN AND RELATING 
TO CENTRIFUGAL Pumps, by Herbert Sefton-Jones, of 322, High 
Holborn,— A communication from Karl Kiefer, of 920, Lexington- 
avenue, Cincinnati, Ohio. 

This invention relates to centrifugal pumps in which the rotor or 
impeller rotates within a surrounding casing and in which the 
liquid enters the rotor near its axis and leaves near its periphery. 
The invention is illustrated in the accompanying engraving. 
Hitherto the rotors of centrifugal pumps were of a cross section. 
having the greatest area in the neighbourhood of the rotor axis, 
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and decreasing in area towards the periphery inversely as the speed 
| of the liquid radially increased. For high pressure it was found 

necessary to separate the total work into several stages, resulting 
| in the multi-stage centrifugal pump. Contrary to present practice, 
this rotor has a peripheral cross section of considerable area, within 
which a large body of liquid is accommodated. The blades or 
spokes cause the liquid to revolve with the rotor. The narrow 
eircular spaces between the rotor and the inner walls of the casing 
serve for the exit of the liquid, after having received the requisite 
centrifugal pressure, from the rotor into the peripheral part A of the 
o— from which it escapes through the outlet.— November 18th, 
1908. 


SHIPS AND BOATS. 


4838. March 3rd, 1908.—IMPROVEMENTS RELATING TO MEANS 
FOR DAMPING THE ROLLING OF SHIps, by Henry Alexander 
Mavor, of 47, Broad-street, Mile End, Glasgow. 

This invention is really a modification of Victor Crémien’s appli- 
eation No. 13,962 of 1907, where the weights used were spheres 
In this case the weight is constituted by a wheeled carriage 
adapted to run upon an appropriate track in a liquid containing 


N° 4,838. 





























a 





tank and loaded to the required extent. The carriage may be 
variously constituted. For example, it may be approximately 
rectangular in plan, provided with four carrying wheels adapted 
to run on a pair of curved rails on the bottom of the liquid tank, 
and constrained to move on the rails as by guard rails extending 
over the top of the wheels. Or the constraint of the carriage to 
the track rails might be effected by engagement of a wheel, or one 
or more pairs of wheels with a curved rail or pair of curved rails 
above the carriage. Alternative designs are illustrated.— Novem- 
ber 18th, 1908. 


WATER PURIFICATION. 


28,161. December 21st, 1907.—IMrpROVED MEANS FOR ADDING 
CHEMICALS TO WATER FOR THE PURPOSE OF PURIFYING OR 
SOFTENING THE WATER, by Andrew James Bell and Peter 
Adam Gardner Bell, both of 41, Corporation-street, Man- 
chester. 

According to this invention, a vessel is employed with perforated 
plates, shelves, or strainers fitted in it, and provided with an inlet 
for water at the bottom and an outlet for fluid at the top. The 
water or fluid contained in this vessel is under pressure, so that the 
motor for driving the pumps or water measurers has only to exert 
sufficient force to cause the water containing the chemicals to 
circulate according to the speed of the motor or the pumps, there 





being no pressure required for the pumps to work against: The 


inlet and outlet pipes to the vessel are connected to the same main 
water pipe, and must therefore have the same pressure on them, 
‘The chemical employed is placed or dropped on to the perforated 
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olates or shelves, and the water in its passage upward from the 

ttom to the top of the vessel dissolves the chemicals and 
becomes a saturated solution. New chemicals may be added 
ay the opening at the top of the chemical pipe.—Nowwmnbe; 
18th, 1908. 








SELECTED AMERICAN PATENTS, 
From the United States Patent-office Official Gazette, 


903,484, MEASURING INSTRUMENT, A. S. Lane, Chiswick, and 
Kenley, Acton, England,—Filed January 28th, 1908 

A measuring instrument of the kind described, which consists 

of a frame a, a jaw d with rotating head / and circumferentia| 


S, 


scale r, a fixed longitudinal scale 6, a jaw / with sliding plunger 4 


and recess /, a spring /, a sleeve », a screwed tail end j of plunger 
g, @ screw cap /, a set or locking screw p, a spring-urged lever 
with spur or talon s engaging with recess /, a pin w on lever y, a 
spring-urged lever “ engaging with pin » and terminating in an 
index finger 5, and a scale 2, substantially as described. 
903,660. AIR-PRESSURE SYSTEM FOR TURRETS AND THE LIKE, 
H. Beusch, New York, N.Y.—Fiked January 31st, 1908. 

The object of this invention is to keep turrets and gun emplace- 

ments clear of smoke, and to send a current of air through the 


gun when the breech is opened. There are three claims. The 
second is, in combination, a large calibre gun, an air-tight chamber 
for the gunners and encompassing the supports and entire rear 
portion of the gun, and means for maintaining an air pressure in 
the chamber substantially in excess of atmospheric pressure. 
903.826. MANUFACTURE OF METAL FILAMENT Lamps, WC. Arsew, 
Schenectady, N.Y ., assignor to General Electric Company, a Cor- 
poration of New York.—Filed March 16th, 1907. : 
The method consists in arranging a metal lamp filament in 
proximity to a metal wire, directing a jet of inert gas on a portion 


of the filament, projecting a jet of reducing gas under cover of 
said inert gas, and drawing an arc in the centre of the reducin 
gas to melt down a portion of the metal wire and join the wire an 
the filament. There are six claims. 








Tue Russian Duma is about to consider a project 
aiming at developing the Russian mercantile marine, as it 1s 
recognised that the Russian shipping firms do not participate as 
they ought to do in the carrying trade of the Empire. This new 
and important project will be based mainly on a system of large 
subsidies according to the tonnage of a steamer or sailing ship, 
while there will be a reduction in the tariff of freights carried by 
the railways and destined for exportation by sea from a Russian 





port and by Russian vessels, 





